IBM Software Group

An IBM Proof of Technology

IBM Data Studio pureQuery For DBAS
and Application Developers on z/OS (v2.2)

Lab Exercises

© 2009 IBM Corporation




PoT.IM.09.1.077.00

© Copyright International Business Machines Corporation, 2008, 2009. All rights reserved.

US Government Users Restricted Rights - Use, duplication or disclosure restricted by GSA ADP
Schedule Contract with IBM Corp.



IBM Software

Contents
LAB 1 INTRODUCTION TO DATA STUDIO DEVELOPER......ccctti ittt 3
1.1 REQUIRED INITIAL SETUP uuittiiitiiteite ettt e e te e e et e et e et e et e et seaaeea e st e et eeneaneaansstareseeseeanns 3
1.2 OPEN DATA STUDIO DEVELOPER ...uuiiuuiitieitaeii it ee e et et ee e et e e e e e as et e et e et e et e et e et eeeaeanaaanaen 4
1.3 CONNECT TO A DATABASE AND EXPLORE THE TABLES .. .citittieeieiitieeeeeiiiaeeeeesnsnseeesnnnneesennneeaens 5
1.4 CREATING A TABLE .tttuitttti e ettt e ettt e e e ettt s e e et ettt e e et et s e et ee bt e e e ee e e e eeebn s e e e eebbn s e eeeabnnaeees 11
15 DEBUG A STORED PROCEDURE .. ..uutttiitiittteitettee et e et e et e et et e et e st s et e enae st eesnaeteeanaesaastans 13
LAB 2 CREATE PUREQUERY PROUJIECT ...ttt ittt oottt ettt e et s a et e s e e e e e enaa e 22
2.1 CREATING A NEW JAVA PROJECT ...ttt tttiiieeteetitiesaeettaseeesttneeseeainseaas s e e eesianeeseetanneeaenranneens 22
2.2 ENABLE JAVA PROJECT FOR PUREQUERY .. .cuuiiiiiiiieiieeeii ettt e e et e e e et e ee e eeasaetnseataeaean e ees 23
2.3 ENABLE DATA EXPLORER VIEW IN JAVA PROJECT ...ivvvinieiiiiiiieetetiineeeeei e e e setinneeaeeiin e eeennenns 24
LAB 3 EXPLORE PUREQUERY TOOLS .. ...ttt et ie et e e e s e e e e et e e e e et e e s antan e e e aanan s 26
3.1 GENERATE PUREQUERY CODE FROM DATABASE TABLES ....uivuiiitieeitieeeiee et e eanseeenneeeiineesnnnas 26
3.2 QUICK OVERVIEW AND RUNNING THE PUREQUERY TEST CLASSES ...ccvuiiiinieiiiieeiiieeein e e enenns 31
3.3 EXPLORE PUREQUERY OUTLINE VIEW ...vtuiiuuetiieestteeesteeeanees s eeeansesaneeesneesnnssssnnsessnaennnseees 34
3.4 EXPLORE PUREQUERY CONTEXT ASSIST CAPABILITIES ..cuuuiiiiieiiiiieeineeeiieeeei e eeaseeeseeenneenneeees 38
35 GENERATE PUREQUERY CODE FOR A SQL PROCEDURE ......ccuuiiitieiitieeiiieeeiee et eeaan e esinaeeanneas 40
3.6 GENERATE PUREQUERY CODE FROM SQL SCRIPTS ...uuiiiiiiiiiiiiieiiee et e eeeinee et e e e et eeanneesineeeannes 44
LAB 4 EXPLORE PUREQUERY AP ...ttt ettt e ettt e et e e s e e e e et e e e aanan s 47
4.1 PRACTICE CODE GENERATION ... . iutittititiete et et et et e et e et e e eean e et e et eenaeenesneesnaetnseaneesnaernnns 48
4.2 USING METHOD-STYLE PROGRAM ..ottt e et e et et e e e e e e e e e e e e e e ernaas 54
4.3 USING AN INLINE-STYLE PROGRAM ...ttt et e et e e e et e et e e e e et e e e e et e e s e e e eaneeaaernans 57
LAB 5 EXPLORE PUREQUERY RUNTIME ...ttt ettt et ee e e e enna s 59
5.1 EXPLORE PUREQUERY OUTLINE VIEW ...etuiiieietiieeeiteeeti e eeees s eeea s esaneeaseesanseesnneeasaeenaneees 59
5.2 BIND PACKAGES FOR A PUREQUERY PROJECT ..ituuittuietunetetneeetiaeetnneetnseenseeennaesnaesnaaeennnaees 61
5.3 TURN DYNAMIC SQL INTO STATIC SQL 1 otuiiitiiiii et et e e e e e ean e et e ean e ees 64
5.4 BIND A SINGLE INTERFACE USING PUREQUERY TOOLS ....uuiiiiiiiiiiieie e e ee s eeineeei e eaneeee 66
55 BIND PACKAGES THROUGH COMMAND LINE .....ciuuiiiiiie et ee e et e e e e e e e e e e e e eaas 66
5.6 DB2BINDER COMMAND TO REBIND A PACKAGE ......icuviiiiiiiiiiieeteii et 68
5.7 CUSTOMIZE BIND OPTIONS FOR DB2 PACKAGES ....ccuuiiiiiiineeietiineeteeiiaeeeeeiiaeaaeiin e e aeninn s 69
LAB 6 PUREQUERY EXPLAIN ... ittt et e ettt e e et e e e et e e e et e e e e e s e e eaaa s e e e aeta s eeeaaran s 72
6.1 EXPLAIN PLAN FOR SQLS IN JAVA PROGRAMS......ciitiiiiti et eeeiseeeeesiseeeneeeaasseaaeeataeeeanaeee 72
6.2 EXPLAIN PLAN FOR NEW METHODS ...euiiiuiitieiteiiee et ee e eetes s et eeaeeteesnaesnaesneesnastnsesnaesnastnnns 77
6.3 EXPLAIN PLAN WITH DIFFERENT QUERY OPTIMIZATION ..uuttinieetiieeeieeeieeeeiseeeaseeaneeenseaanneeees 79
LAB 7 OPTIMIZE AN EXISTING JDBC APPLICATION USING PUREQUE RY .....cciviviiiiiiiiiii i 80
7.1 CREATE A JAVA PROJECT . ittt ettt et et e e e et e e et e e e e et e et e e aeeaaaeneean 80
7.2 SQL PROFILING WHEN SOURCE IS AVAILABLE ....cevuuietieeetieeeaseeteeeeeeeeaaesaaeeetaeeanneesanaeesennas 82
7.3 OPTIMIZATION WHEN SOURCE IS AVAILABLE ....uiitttiteeietitiieeeeetiineesteant s eeaeeinnseseetanseeaeeianaeenenes 85
7.4 OPTIMIZATION WHEN SOURCE IS NOT AVAILABLE ... ctuiitiiieeiie it eeeiee e ee e et e e e et s et e eeneeaneeanns 93
LAB 8 PUREQUERY ADVANCED CONCEPTS ...ttt ettt ettt e e e e e e ennn s 99
8.1 GENERATE JPA COMPLIANT XML ..ottt e et e e e e e e 99
8.2 EXAMPLES OF THE RESULTHANDLER. ... ctuiitteitieiee e ee et e e e et e et e e e e e e e ean e et e et e et e ennaenesnns 100
8.3 USE OF THE HOOK FOR BUILT-IN PERFORMANCE MONITOR ....cuuiitiiitieiieeiieeiiee et eeeeeeieeneeaans 105
APPENDIX A, NOTICES. ... oottt oottt ettt e e ettt e e et et b s e e et ab e e e et b s e e e ataeeeests e e e e eebanneeeensanaeeaees 106
APPENDIX B. TRADEMARKS AND COPYRIGHTS ..ottt et e s a e et s s e e e aatas e e eeaa e e s eaaaaeeaees 108

Contents

Page 1



THIS PAGE INTENTIONALLY LEFT BLANK



IBM Software

Lab 1- IPL z/OS and Introduction to Data Studio De  veloper

In this lab, you will first IPL (Initial Program Load) the IBM® z/OS® system, and then learn how to use
IBM® Data Studio to open the Data and Java™ perspectives. You will see how to connect to a database
and sample the contents of the tables in the database. Finally you will learn how to debug a stored

procedure.

1.1 IPL z/OS System

1. Make sure that you have the USB dongle connected to your laptop. If you do not see a USB
dongle, please stop this lab and ask the instructor about it. You will not be able to continue with

out it.

2. Double click on the Terminal icon on the desktop to open up a command window.

[ET ibmuser@pegasus:~/POT_PQ
Fle Edit View Terminal Tabs Help
[ibmuser@pegasus POT PO]S I

Data Studio
Developer

Master Console

Double click Terminal icon to open a
command window

You will see a command window as shown above and change directory to 00SETUP. Type the
command: ./setupOl. . This will create your database on the z/OS system in your virtual
machine and IPL your own personal mainframe.
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ibmuser@pegasus:~/POT_POQ/0O0SETUP

File Edit View Terminal Tabs Help

[ibmuser@pegasus PDT_PCI]5| cd OA5ETUPR/ |+—Change directary
[ibmuser@pegasus BOSETUP]S ./setupdl

Type-in _fsetup0? command

After you type in the above command, the personnel z/OS system will start to come up. First you
will see a license obtained message for 2 CPUs. This is your USB dongle working for you.

iIbmuser@pegasus:~/POT_PQ/O0SETUP

File Edit Miew Terminal Tabs Help

z10898, wversion z1090 v1r® E39 08 1, build date - 10/17/08 for Linux on Rec
bit

Creating 2 CPUs

Starting CPUs.

S5tarting RAS setup

05A code level = 0x39038

- - The license will be obtained from the
CPU @ zPDTA License Obtained | SE dongle connected to your system.

CPU 1 zPDTA License Obtained
AWSDSAB10T AWSOSA is ready fTor chpid: 0xFO device: 0x400
AWSDSAB10TI AWSOSA is ready for chpid: 0xAD device: 0x406
AWSS5TAB59I System initialization complete

AWSS5TAB12T A1l configured subsystems started

SIGP architecture switch

Immediately after licenses are obtained, you will see a z/OS master console start up.

File Edit Terminal Communication Options Script Help

B Y 2RSSR <%= @
ch-st: 127.0.0.1:3270, Client: 127.0.0.1

LFAR: IBMUSER, LU: mstcon, Device address: 0700

When the z/OS starts to IPL, you will see messages showing in the master console.

Eile Edit Terminal Communication Options Script Help

B Y 2RSSR S WO
I IEA2471 USING IEASYSO00 FOR z/05 01.09.00 HBB7740

ISG3131 SYSTEM IS INITIALIZING IMN GRS NOME MODE. RING OR STAR CONFIGURATIONM
KEYWORDS IM GRSCHFO0O0 ARE IGMNORED.

Occasionally the IPL of z/OS will wait for an operator response because of a time change
since the last time z/OS was active (See IRL messages below) or the coupling facility will
need to be reinitialized because of something like a time change in the BIOS of the
ThinkPad (see the IXC messages below).
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IXC4141 CANNOT JOIN SYSPLEX ADCDPL WHICH IS RUMMWIMNG IMN MOMOPLEX MODE:
COMFIGURATION REQUIREMENT
IXC4041 SYSTEM(S) ACTIVE OR IPLING: ADCD

| IXCc4a20D REPLY I TO INITIALIZE SYSPLEX ADCDPL, OR R TO REIMITIALIZE XCF.
REPLYING I WILL IMPACT OTHER ACTIVE SYSTEMS.

7. Reply 00,I onthe master console and press right CTRLkey.

00,1

00,1

IEE600I REPLY TO 00 IS;I

TACA131 MULTISYSTEM SYSPLEX CONMFIGURATIOM PREVENTED BY SYSTEM COMPOMENT
I5G1501 GRS=NOME IS MNOT SUPPORTED WHEN RUNNING IN A MULTISYSTEM SYSPLEX.
TAC418I SYSTEM ADCD IS MOW ACTIVE IM SYSPLEX ADCDPL

8. Please wait for 4-6 minutes for IPL process to finish. When you see Tivoli Enterprise
Monitoring Server (TEMS) startup complete message, it is an indication that the IPL
process has finished.

21.29.04 STC01256 KDS91411 The TEMS SHRERTE:CMS is connected to the
hub TEMS ip.pipe:#192.168.100.160 5075 .

21.29.07 STC01256 KO45RV032 Tiveli Enterprise Monitoring Server (TEMS)
startup complete.

9. Please remember that the IBM 3270 RESETkey is mapped to Windows® PAUSEkey and the
ENTERKey is mapped to the right CTRLKkey.

_10. Typedt command at z/OS master console to display current system data and time.
00- 16.42.57 d t

16.42. 57 TEE1361 LOCAL: TIME=16.42.57 DATE=2009. 079 UTC:
TIME=21.42. 57 DATE=2009. 079

d tj}

__11. Right click on the title bar of the master console window and click on Move to Workspace
Ri ght .
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- - - _ Minimi
Eile Edit Termina Commu imize Alt+F9
_ B Maximize Alt4+F10
B b BRBER S o
Move Alt+F7
16. 26. 33 STCO04 Resize A4S
Server-FTP:
Initialization Close Alt+F4
16. 26. 33 STC04
Sarver-FTP: Always on Visible Workspace
process id 655 Mowve to Workspace Right

__12. Do the same thing for the terminal window where we started setupO1 command.

= Minimize Alt+F9
File Edit View Te o

B Maximize Alt4+F10
AWSSTA®14I Map fi ONIoP file
AWSSTAB90I ALl zP Move Alt+F7 ed
AWSSTAl46I Starti Resize Alt+Fg €e '1iD
Creating 2 CPUs
Start%ng CPUs. Close Alt+F4
Starting RAS setu
OSA code level = Always on Visible Workspace
CPU ® zPDTA Licen  Move to Workspace Right

_13. Press <CTRL><ALT><Right Arrow>  key on your keyboard to show Linux® Display #2.

__14. You should see both the windows that we moved from our desktop #1.

__15. Double click on the TSO icon on the desktop to launch the TSO session.

__16. Type-in L TSO and hit the right <CTRL>key.
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1l t=so

__17. Typeinthe userid as ibmuser and hit the right <CTRL>key.

ibmuser

__18. Type in the password ibmuser and hit the right <CTRL>key.
Enter LOGON parameters below:
Userid ===> IBMUSER

Password I

__19. The TSO login process will start and when you see ISPF, hit the right <CTRL>key.

__20. After this, you will see the main z/OS panel as shown below.
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Eile Edit Terminal Communication Options Script Help
[ L SRS K e @

Menu

Option ===>

0
1
2
3
4
5
b
T
9
1

Settings
View

Edit
Utilities
Foreground
Batch
Command
Dialog Test

IBM Products
0 SCLM

Utilities

Compilers Options Status Help

Terminal and user parameters
Display source data or listings
Create or change source data
Perform utility functions
Interactive language processing
Submit job for language processing
Enter TS0 or Workstation commands
Perform dialog testing

IBM program development products
SW Configuration Library Manager

User ID .
Time.
Terminal.
Screen.
Language.
Appl ID .
T50 logon

TS0 prefix:

System ID
MVUS acct.

IBMUSER
17:01
3278

1
ENGLISH
ISR
DBSPROCY
IBMUSER
ADCD
ACCTH

Release . ISPF 5.9

Licensed Materials - Property of IBM

5694-A01 Copyright IBM Corp.
All rights reserved.

US Government Users Restricted Rights -
Use, duplication or disclosure restricted
by GS5A ADF Schedule Contract with IBM Corp.

1980, 2007.

__21. This Linux desktop # 2 contains a z/OS master console and a TSO login. Please return to the
Linux Desktop # 1 by pressing <CTRL><ALT><Left Arrow>  keys and this will be our primary
Linux workspace where we will be doing the remaining lab exercises.

Note: The reason we moved the z/OS related windows to the second Linux workspace is to

protect them so that we do not close them accidently. You can switch back and forth

; between Linux workspaces by using <CTRL><ALT><Left Arrow> and
<CTRL><ALT><RIGHT Arrow> keys.

Page 8 IBM Data Studio pureQuery For DBAs and Application Developers on z/OS (v2.2)
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22,

23,

24,

IBM Software

Required Initial Setup

Please make sure that you are in a Linux Workspace # 1. Double click on the Terminal icon on
the desktop to open up a command window.

Terrminal

You will see a command window. Change your directory to: 01INTRO.

ibmuser@pegasus:~/POT_PQ/OLINTRO

File Edit Miew Terminal Tabs Help

[ibmuser@pegasus POT PQ]% cd 81INTRO/ <——Change directory to 01INTRO
[ibmuser@pegasus B1INTRO]S .fintm@lld— Type command fintro01 to create tables and data

|

Run intro01  command to create tables and data in GOSALES and GOSALESCT schema and
other objects for the lab exercises for this PoT. When the script finishes, continue with the next
section. It may take up to 5 minutes to create all the required objects and to insert data into
tables.
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1.3

__25.

__26.

27,

_28.

Open Data Studio Developer

Open the IBM Data Studio Developer by clicking on this icon on your desktop.

Make sure that your workspace points /home/ibmuser/POT_PQ/99WORKSPACE directory.
Click <OK>and wait for the Data Studio Developer to launch.

= Workspace Launcher x|

Select a workspace

[EM Data Studio Developer stores your projects in a folder called a workspace,
Choose a workspace folder to use for this session.

Workspace: [ omefibmuser/POT_PQ/O9WORKSPACE | ¥ l [ Browse. .,

You will see splash screen showing 2 products shell sharing with each other using a single
package.

=

IBM Data Studio Developer 2.1

Shell sharing between IDA and
D50 using a single package

Integrated IEM Products
IBM Data Studio Developer 2.1

IEM InfoSphere Data Architect 7.5.1

If you get to a welcome screen, close it.

@m]m_ﬁifcnck this to close

m+0@

You will now be in the Data Studio Developer in a perspective called Data . You can see the
perspectives on the top right corner of your screen.

ﬁ} I_Fﬁﬂatal‘:’
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1.4 Connect to a database
__29. Now we will connect to the GSDB location on the host bluepearl.ibm.com

. In the Data Source Explorer, you will notice GSDB2connection. This is the connection to
z/OS DB2® via local DB2 client. We will not use this, but rather we will create a new direct
Type-4 JDBC connection to the DB2 on z/OS. Right click on Database Connections. Click
on New...

|| = Properties £

i~ e Database Connections m

£ Derby Sample Conneg

£4 GSDB2 [DBE2 Allas] | Refresh F5 jerties are not av

i..li."h- |

. Select DB2 for z/OS and enter Location = GSDB, Host = bluepearl.ibm.com, Port
Number = 5025, User Name = dbapot and password = dbapot. Click on Save
password and hit Test Connection button to test the connection. Click <Finish>

Local | Cennection Configurations | JDBC driver: [1BM Data Server Driver for |DBC and 5QL] Default = ] A

Select a database manager: Properties

Cloudscape — General | Tracing B

DBZ for i5/0S

Location: GSDB |

DEZ for Linux, UNIX, and Windows

Host: ;
DBQ for z/OS = bluepearl.ibm.com |

Derby L Port number: 5025 | L
Generic |DBC [] Retrieve objects created by this user only

Infarmix User name: dbapot ]
e Password: |eseses —— Type-in dbapot (Lower case) ]
Oracle

sqL Server L ‘Save password =

Connection URL: jdbc:db2://bluepearl.ibm com:5025/
G5DB:retrieveMessagesFromServerOnGetMessage=tru

TJest Connection e;emulateParameterMetaDataForZCalls=1;

Sybase

(4]

(a1 v]

(4]

. We now have a connection and the database icon changes to reflect that.

= = Database Connections

k4 Derby Sample Connection

F 5 GSDE (DBEZ for z/OS V9 (New-Function Mode))
~ [ GSDB
I* [ Databases

Lab 01 — Introduction to Data Studio Developer z/OS Page 11
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. We can now use Data Studio Developer to explore the GSDB database objects.

__30. Select GSDBdatabase in Data Source Explorer and right click on it to select Properties

Remove Lunﬂgu;!

Set up Configura

=

= - -@

Create Connectior

= Configuration Repositories
Cpen SQL 5crapbi
= = Database Connections

E Derby Sample Connection

Refresh

-.":: GSDB (DB2 for /OS5 W9 (New-Function Mo

__31. Click on the option Connect every time the workbench is started and hit OK

S Properties for GSDB X
[ pe filter tex! l i Common , v o

Name: [GSDB ‘

Default Schema Filter

Default Stored Procedui  2@Scription (optional): l ‘

Default Table Filter . [] {Connect every time the workbench is started

__32. Inthe Data Source Explorer, expand Connections = GSDB = GSDB

= Configuration Repositories
= | = Database Connections

Ed Derby Sample Connection

= : GSDE (DE2 for /OS5 VW9 (Mew-Funo
., GSDB

Page 12 IBM Data Studio pureQuery For DBAs and Application Developers on z/OS (v2.2)



IBM Software

Again expand Schemas = GOSALES = Tables

(=]

(] = ou d | B

B g W
—# < [ Schemas
b 258 Dsneg10
I 55 DsSNBO1SA
b =5 DSNADM
b 25 DSNRGCOL

—# + 28 GOSALES
P [ Aliases

P [0 Auxiliary Tables
B [ Dependencies
b [ Jars

b [ MQTs

P [ Packages
I [ Sequences

[» (7 Stored Procedures
P [0 Synonyms
=8 < [ Tables

I EINVENTORY _LEVELS
[ FFORDER_METHOD

See a visual relationship between tables

__33. Do the following to see a relationship between tables.
. Click on the INVENTORY_LEVELS table

. Hold shift key and click on the PRODUCT_TYPE table. By doing so, you will select all
tables as shown below. Now right click (to show the context menu) and choose: Add to
overview diagram

B s (s = wmad B~

Prope
= [ Tables -

= INVENTORY _LEVELS
g ORDER_METHOD

= PRODUCT
= PRODUCT_BRAND

= PRODLICT COLOR |

Lab 01 — Introduction to Data Studio Developer z/OS Page 13
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. Check Infer implicit relationships, then OK in <Next> screen and you should see the
overview diagram.

Diagram name: |=Table= INVENTORY _LEWELS - Connecti

|nfer implicit relationships

. Double click on the title of the screen to maximize the window to see the relationships
diagram for the selected tables in full screen mode.

EE <Table= INWVENTORY LEWVELS - Connection "GSDB" &3

Double click to maximize and then again to reduce

[ PRODUCT_TYPE

8 PRODUCT TYPE_CODE
¢8 PRODUCT LINE_CODE [FK]
g PRODUCT TYPE_EN

__34. After viewing this, double click on the title to bring the window in its original size.
EE“\
__35. Now close this overview diagram window (click on the X in the tab).
Sample some data from a table.
__36. Inthe Data Source Explorer, Tables folder, find the table PRODUCT. Right click on PRODUCT,
then choose: Data = Sample Contents
__37. View the contents of the PRODUCT table in the SQL Results view. This view is in the bottom
right corner of your Data perspective. Maximize it if you need to see more columns from the
table by double clicking on the title. Double click again to minimize when finished.
El Properties # Tasks [%. Problems |€EJ Error Log :E Model Report . =l sgL Results 22 Ll Bookmarks
|
| Type query expression here | Status iRESUItli
Statiis Operation | Date | PRODUCT NUMBER | BASE_PRODUCT NUMBER INTRODUCTI
-/ Succeeded Sample Cor 3/14/04 1 3110 : 1995-02-15 |
2 20110 20 1997-03-05 {
Click here to see
I.e'sci”tsehreren : =% 3 92110 92 1995-02-15 §
Page 14 IBM Data Studio pureQuery For DBAs and Application Developers on z/OS (v2.2)
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Update statistics on a table

In the Data Source Explorer, Tables folder, right click on table PRODUCT, then choose:
Update Statistics.

; T |54 Generate pureQuery
@m&gm%hmmﬁi - |

= Q:b Eﬂ'ﬁ[—'f: Visualize Topology Di

P [T/ Sequences | Value Distributions
b [ Stored Procedure, 1= COPY
P [ Synonyms |__Hetesh :
5 Update Statistics
~ [ Tables | E Update Statistics
- | B2 Generate DOL...
[» INVENTORY_LE g
=4 Analyze Impact...
b [ ORDER_METHI
i Alter

PRODUCT L

I* £ PRODUCT BRAND

Review the SQL Results view to see how this was accomplished. Did you notice a call to
SYSPROC.DSNUTILSprocedure to do the statistics for PRODUCTable?

(£ Problems [@ Javadoc [@ Declaration [F_:'I Properties [q pureQuery Outline = SQL Results 2 - E Ccnscle} =0

X% BB|FT

[Type guery expression here l Status]
CALL SYSPROC.DSNUTILS(?,7,7,7,7,7,7,7,7,7,7,7,7,7,7,7,7,7,7,7,7,7.7.,7.7.7.2.7.7.7, | =

Status Operation | Date Connection

+" Succeeded CALL SYSPF 3/20/09 11: GSDB Betirn Code- 0

SEQNO , TEXT

1, 1DSNUOCOI 079 10:12:45.92 DSNUGUTC - QUTPUT START FOR UTILITY, U

, DSNU10441 079 10:12:46.28 DSNUGTIS - PROCESSING 5YSIN AS EBCDIC

, ODSNUOQB0I 079 10:12:46.86 DSNUGUTC - RUNSTATS TABLESPACE(DBAP!

, INDEX(ALL) REPORT NO UFDATE ALL HISTORY ALL

, DSNUGB10! - 079 10:12:49.26 DSNUSUTP - SYSTABLEPART CATALOG UPDA
== T S TR S T T S e e T

Messages returned by DSNUTILS Stored
procedurs which ran RUNSTATS
command on the DB2 senver.

[ TR ]

Lab 01 — Introduction to Data Studio Developer z/OS Page 15
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1.5 Create a Data Project
__38. Create a new data project. In the drop down menu at the top of the Data Studio Developer,
select File, then: New = Data Development Project
L Data - IBM Data Stu
Edit Navigate Search Project Bun Data Window Help -
e MAERERE 10 Data Design Project k
Open Fle... lJ Data Development Project
™ Project...
a. In <Next> screen, specify PQPOT as the project name and GOSALES as the schema name
and click <Next> .

Project name: [PQPOT €———
b. Choose the GSDB database. <Next>

Connections

@ Derby Sample Connection
£ GsDBZ
c. Inthe next screen, keep blank for the package and build owner. Click <Next>
d. Choose GOSALES as the default schema and uncheck Omit schema in generated
statements . Click <Finish>

Default schema: | GOSALES

E{]mit schema in generated statements

Effault path: | SYSIBM,5Y5FUN,5YS5PROC,DEAPOT

Uncheck this.
Page 16 IBM Data Studio pureQuery For DBAs and Application Developers on z/OS (v2.2)
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__39. Inthe top left quadrant of your data perspective, you will see your Data Project Explorer. Here is
where your projects are managed.

%Data Project Explnrerli@ g & Y =0O

= [1JPQPOT (GSDB:jdbc:db2://bluepearl ibm.com:5025/GSDE retrieveM
[ Jars
[ SQL Scripts

[ Stored Procedures Your new project.

[T User-Defined Functions
(3 Web Services
B XML

Customize your Editor Settings

__40. Go to the Data Studio Developer drop down menu bar and find Window, then choose:
Preferences

t Bun Data Help

‘-‘f_-ll' %T q Mew Window

Open Perspective r
zarl.ibm.com:s

Show View ¥

Customize Perspective. ..
Save Perspective As...
Beset Perspective...
Close Perspective

Close All Perspectives

Navigatian L4

——® | Preferences

Lab 01 — Introduction to Data Studio Developer z/OS Page 17
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41

42,

43,

__44,

Find the Data Management section, then find: SQL Development = SQL and XQuery

Editor . Change the Default statement terminator to a @ Make sure all validations options are
checked.
= s5QLD I t
QL Developmen Validation
Execution Plan View Optior Validate statement syntax
General R
Malidate table references
P pureQuery v
» 5QL and XQuery Editor Default statement terminator: @
I SQL Editor

Click: <Apply> <OK>

Generate DDL for a table

In the Data Source Explorer, Tables folder, right click on table PRODUCT, then choose:
Generate DDL. Click <Next> 3 times and click <Finish> . Double click script.sql in
PQPOTproject to open it. Review the DDL generated.

©7. Data Project Explorer &3 =0 %‘ﬁ’i script.sgl 22 h

= q;b - CREATE TAELE PRODUCT

PRODUCT_NUMBER INTEGER
BASE_PRODUCT_NUMBER IN
INTRODUCTION _DATE TIME
DISCONTINUED_DATE TIME

< (11PQPOT (GSDB:jdbc:db2://bluepearl.ibm
[T Jars

= [J5QL Scriptsl

[ Stored Procedures

PRODUCT_TYPE_CODE INTE
PRODUCT_COLOR_CODE INT
PRODUCT_SIZE_CODE INTE
FRODUCT BRAND CODE TINT

Look at value distributions

In the Data Source Explorer, Tables folder, right click on table PRODUCT, then choose: Value
Distributions = Multivariate

The output looks like this:

PRODUCT _MNUMBER

56

28

10 10 10 10 21 10 10 10 10
16 &

Page 18
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Compare objects

__45. In the Data Source Explorer, Sequences folder, right click on both: ORG_SEQ and PROD_SEQ
Then choose: Compare With = Each Other

» B ORG_SEQ
» BPROD _SEQ

b [ Stored Proced| 3= COPY
Refresh

Compare With | Each Other

__46. Go to the Type screen and notice that the max values for the sequences are very different. Can
you figure out why ORG_SEQ can be so large? (Hint: generate DDL for them both and see
which data types they are defined to.)

-] <Sequence> ORG_SEQ -] <Sequence> PROD_SEQ
General Increment: 5 || General Increment: 1
Privileges Privileges
Minimum: 100 Minimum: 1
Type | Type
Ty m— Maximum: |92233?2035854??5807|' =|| Documentation Maximum: 100000 |I

Cache 5 — Cache |2[]

Creating a Table
__47. Close all the editors open by clicking <CTRL><SHIFT><W>

_48. Make sure you stay in the GOSALES schema in the Data Source Explorer, right click on the
Tables folder itself then: Create = Table

[ Table

__49. Use the General screen of the Data Object Editor to create a table called: NEWTABLE

B <Table> Tablel

|
General Name: NEWTABLE [#——
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__50. Explore through each screen of the editor to get a feel for how it prompts you to create the table.
Every option is available for you to take full advantage of the DB2 CREATE TABLE definition.

__51. On the columns screen, add a few new columns. It doesn’t matter what you call them or what
they are, just learn the interface. Below is an example of what you might do:

= =Table> Tablel

General b 4 4L
Privileges

Distribution Key

Table Spaces
P 2 O

Coumns | |

ime | Primary I<| Domain | Data Type

/‘ DATE

Eﬁﬂunsﬁms new column Change once &
column is added
Documentation

| Length | scal

__52. Preview andthen Run DDL. This same technique can be used to create any database object.

+~ DDL

Opened with the SQL editor for further editing.

DDL staterments from the Data Object Properties and Impacted Object sections can be Previewed here. Alternatively, they

- | Preview DDL
o [ noveu oo

5l Open with SO

E Run DDL

1 50L Results &2 . Ll Bookmarks

)z

HUMN SUCCas55TLUI

- Starting run
CREATE UNIQUE INDEX "GOSALES" "MEWTAEBLE_PK"
OM "GOSALES" "MEWTABLE"
("cl")
|Run successiul

m Data Source Explorer &3

B & M

() <

P [ Synonyms
= [ Tables

P INVENTORY_LEVE

== NEWTABLE

I ] ORDER_METHOD

Page 20
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1.6 Debug a Stored Procedure

Bring stored procedure code into your project

IBM Software

__53. Close all the editors open by clicking <CTRL><SHIFT><W>

__54. Inyour Data Source Explorer, find the GSDB database schema called GOSALESCT.

__55. In this schema, find stored procedure GET_CUSTOMER_NAME. Right click on it then choose:

Open = With Routine Editor...

O % ¥[8 G| MK BT

[* [ Aliases

I [ Sequences

~ [ Stored Procedures

— BH GOSALESCT —

P [ Packages —

El Properties (E Tasks ﬂf_{, Problems (@ Error Log (

¥ 1§ GET_CUSTOMER_NAME: Vg

 Run
b Z0NUM_OF_ORDERS V1

> [ Synonyms

b

#{ With Routine Editor...
— L with SQL Editor...

LI’

__56. Choose the project you just created (PQPOT as the target to place this code and click

<Finish>.

__57. Notice in the Data Project Explorer, the SQL PL for this stored procedure has been placed in
your project PQPOT. Also, the SQL PL editor has this code loaded and is ready for you to start

work with this code.

2f Data Project Explorer |52 B % ~ =0

[0 Jars
=~ [ 5QL Scripts
P 8} script.sqgl L

= [ Stored Procedures

l#-‘t. GOSALESCT.GET _CUSTOMER_MNAME:V1

[ User-Defined Functions

"3 Web Services

¥ 1) PQPOT (GSDB:jdbc:db2:/fbluepearl.ibm com:5025/G¢

CREATE PROCEDURE GOSALESCT.GET CU§

Double click here to set a break point

;_/BEGIN

@ SELECT CUST_FRST_NAME
INTO FIRST_NAME
FROM GOSALESCT. CUST
WHERE CUST_CODE = CUSTOMERID;

SELECT CUST_LAST_NAME

TARTOJ ACT.  AlLARKLC

Lab 01 — Introduction to Data Studio Developer z/OS
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Debug your stored procedure

__58. Inyour Data Project Explorer (Please note: Not Data Source Explorer), find the stored procedure
GET_CUSTOMER_NAME again. Right click on it then choose: Deploy .
_ | v @ e Export...
——— 0 Deploy..
|2 . =]
[ o— . = ~  Validate
~ [11PQPOT (GSDE:jdbc:db2:/fbluepearl.ibm.
Team
[ Jars
Compare With
G .
- ?QL HErpEs Replace With
b & script.sql l & Visual Explain
= [ Stored Procedures ;
£ GOSALESCT GET_CUSTOMER_NAH ikt
[ User-Defined Functions H_!
__59. Inthe Deploy Routines assistant, the Deploy Options screen, do the following:
Select: Use current database
Select: Target Schema: GOSALESCT
Check: Deploy source to the database
Target database (0 Deploy using binaries if availabl
e — Target schema: |GOSALESCT] Target load liorary: [DSN910 RUS
() Use different database Default path: | SYSIBM,SYSFUN,S Deploy source to the database
__60. In the next Routine Options screen, make sure you check: Enable debugging. Then
<Finish>. You will now be able to debug this stored procedure from the Data Project
Explorer.
= [ (= sSQL Stored Procedy WLM environment: | hgaGENVA <— o mistake
¥ GOSALESCT.GET .
F’ru;edure uptluns: ISOLATION LEVEL CS
Build owner:
ASU time limit:
- Enable debugging
Page 22 IBM Data Studio pureQuery For DBAs and Application Developers on z/OS (v2.2)
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__61. Inyour SQL Results window, you should see the message about successful deployment of the
stored procedure for debugging. Scroll your window to the right and you should see that the
procedure was altered for debugging to use DBO9GENVANLM (Work Load Manager) application

environment.

Status
Deploy GOSALESCT.GET_CUSTOMER_MNAME(IN CUSTOME

Running

GOSALESCT.GET CUSTOMER NAME - Deploy for debug
|ALTER PROCEDURE GOSALESCT.GET_CUSTOMER_NAMHE
T OUT FIRST_MNAME VARCHAR(

OUT LAST NAME WVARCHAR(
OuUT PHOME_MUMEER VARCH
BEGIN| Motice ALTER Procedure command
SELECT CUST_FRST MAME
INTO FIRST_MAME
FROM GOSALESCT.CUST

(] |

ALLOW DEBUG MODE ISOLATION LEVEL C5 WLM ENVIRONMENT FOR DEEUG MODE DE9GENVA

__62. Next, set any breakpoint you might need in the SQL editor itself. Do this by double clicking on
the yellow boarder to the left of your code. A blue breakpoint dot will appear.

“) GET_CUSTOMER_NAME £3
CREATE PROCEDURE GOSALESCT.GET_CUSTOME R_NAMEl

Motice the blue dot that we set previously.

BEGIN
@ SELECT CUST_FRST_MNAME
INTO FIRST_NAME
FROM GOSALESCT.CUST
WHERE CUST_CODE = CUSTOMERID;

SELECT CUST_LAST_NAME
INTO LAST_NAME
FROM GOSALESCT.CUST
WHERE CUST_CODE = CUSTOMERID;
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__63. Next, right click on GOSALESCT.GET_CUSTOMER_NAME stored procedure

Explorer view and choose: debug.

in Data Project

MNew \Version...

= [ Stored Procedures

[ User-Defined Functions

B4 GOSALESCT.GET _CUSTOMER_NAME:W1

GmamecEmEEl. © % | mop
= [11PQPOT (GSDB:jdbc:db2://bluepear| ibm.com:5(
¥ Delete
[ )ars
= i =
71 SQL Scripts £ Copy
b ) script.sql =

il

L Lg Run Settings...
© Run L

__64.

processes on the server so please wait for the next window to appear.

In <Next > window, accept the default and click on Debug button. It may take a while to start

B X B 3

Name: [GOSALESCT.GET_CUSTOMER_NAME WVI1(INTEGER,VARCHAR VARCHAR VARCHAR

fvpe e i

E{I Main

By Source} =] gommarﬂ

:ﬂApache Geronimo

E Apache Tomcat
i ‘E{I DBZ Stored Procedu

11 GOSALESCT.GET[

& Eclipse Application

Procedure:

Q Eclipse Data Tools

E Generic Server

Project name: [PQPOT

Location (URL): [jdbc:db2:ffbluepearl.ibm.com:5025}GSDB:retrieveMessagesmeSewer

[ GOSALESCT.GET_CUSTOMER_NAME

Argument list: [0.0UT.OUT.OUT

__65. Since this stored procedure expects an input parameter, you will see a window asking for a value
for the CUSTOMERID parameter. Specify a value of 101 and do not click on <OK> yet. Please

go to the next step

user-defined types to null.

Specify the parameter values that you want to use for running or
debugging the stored procedure. You can set selected strings or

% Specify Parameter Values - GET CUSTOMER _NAME X

Name Type

CUSTOMERID  INTEGER

Value

Page 24
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__67.

_68.
_609.

__70.

IBM Software

Press <CTRL><ALT><Right Arrow>  key to bring Linux Display #2.

We have our z/OS master console on this display. Look at the master console and you will notice
that DB2UDSMMDbas started. This is the server session manager configured on the z/OS for DB2.

S5TC04495 | sHASP373 DBYGWLMC STARTED
5TC04496 | sHASP373 DBYGWLMA STARTED
STC04497 | sHASP373 DB2UDSMD STARTED

STC04497 BPXBATCH
5TC04497 DB2UDSMD *0OMVSEX BPXPRECP
5TC04498 $HASP373 DBY9GWLM1 STARTED

Note: You will need to follow steps given in IBM Redbooks® DB2 9 for z/OS Stored
Procedures: Through the CALL and Beyond. Refer to the chapter 28.2.2 for
setting up unified debugger in your environment. In absence of the server session
manager, you can also use local session manager from your workstation by launching
dsdbgm.sh or dsdbgm.cmd from dsdev/bin  directory in the data studio package.

Press <CTRL><ALT><Left Arrow>  key to bring Linux Display #1.
Now, you hit <OK> in your previous dialog box to do the debugging of the SP.
Data Studio Developer is now doing something you haven't seen before. It is switching

perspectives. It will now open the Debug perspective if you let it. Say Yes to open this
perspective.

[ Confirm Perspective Switch -

@ This kind of launch is configured to open the Debug perspective

when it suspends.

This Debug perspective is designed to support application
debugging. It incorporates views for displaying the debug stack,
variables and breakpoint management.

Do you want to open this perspective now?

[] Bemember my decision l
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__71. Look in the upper right hand corner of the screen and notice you now have a Debug and a Data
perspective opened. You can switch between them now if you want to. Stay in the debug
perspective for the rest of this exercise.

=

__72. Goto Debug view in the Debug Perspective and either press F6 to go from line to line or use the
icon shown below to “Step Into” the code. Watch the variables change as you go through you
code. Learn to use F6 and F7 for “Step Return” and “Step Over”. The code we are working with
here is fairly simple, but try to imagine a very large many-lined stored procedure you can debug.

%% Debug ¥ . 4 Servers F6 = B ||#4= variables 2 . ®g Breakpoints

e '3 o ® =T |Name Value

b . - .
~ #0 GOSALESCT.GET_CUSTOMER_NAME V1(INTEGER,VARCI | P % Diagnostic information
@ PHONE_NUMBER

= o GET_CUSTOMER_NAME (Suspended) ® LAST_NAME

= GET_CUSTOMER_NAME [Line: 5] ® FIRST_NAME

® CUSTOMERID 101

~ Ei?jdbc:db2:Hbluepearl.ibm.com:5025IGSDB:retrieveME

Follow code here See these variables change as you move line by line.

(] I / [*)] |

201 GET_CUSTOMER_NAME 3

CREATE PROCEDURE GOSALESCT.G 'T:_CUSTDMER_NAME(IN CUSTOMERID INTEGER,
0UT FIRST_MNAME WARCHAR(128),
OUT LAST_NMNAME VARCHAR(128),
OUT PHONE_NUMEER WVARCHAR(128))

» BEGIN +—
e SELECT CUST_FRST_NAME
INTO FIRST_NAME
FROM GOSALESCT. CUST
WHERE CUST_CODE = CUSTOMERID;

__73. If you run all the way through the code and the session is terminated, then just right click on the
terminated session itself and choose: relaunch.

%% Debug = i Servers = B || t9= Variables 2 . %g
% =& ¥ || Name

<= 80 =<terminated=>=GOSALESCT.GET_CUSTOMER_MNAME W1(IM
<terminated= jdbc:db2://bluepearl.ibm.com:5025/G!

T Right click = Relaunch

__74. Close the debug perspective when done.

** End of pureQuery z/OS lab 1. Introduction to Da ta Studio Developer
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Lab 2 - Create pureQuery Project

Introduction:
During this lab you will create a new Java project using IBM Data Studio Developer. You will enable a
Java Project for pureQuery.

2.1 Creating a new Java Project

1. Close all open files by clicking <CTRL><SHIFT><W>

2. Open Java Perspective. Window = Open Perspective = Java

You should now see:

Hep

) New Window

= L E ﬁDEbug i
¥ ol

c | == |
7 Show View ¥ | <= Plug-in Development i | <= Plug-in Developme

| An out

Customize Perspective... Other... Other...

Save Perspective As. ..

3.  Now create a new Java project by going to:

e File = New = Java Project.
* Name the project pureQueryLabs . Make sure options are chosen as shown below, so
make sure you click on Create separate source and output folders :

Project name: [pureQuer',rLabsl e

Flease maks sure

Loliale that you type the
name of the project
@ Create new project in workspace I} correctly. The later
. o labs will fail if thers is
() Create project from existing source a typo in the name.

Project layout
() Use project folder as root for sources and class files

(3) Create separate folders for sources and class files

¢ Click <Next>.
e Click <Finish> to create the Java project.
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* The newly created project pureQueryLabs along with the source folder, src , will now
appear in the Data Studio in the Package Explorer

P = PQPOT

& src Y
I* =i JRE Systemn Library [jdk]

2.2 Enable Java project for pureQuery

__ 4. Right click on pureQueryLabs Java project in Package Explorer view and click on pureQuery
and click again on “Add pureQuery Support "

FProfile As ¥
(package Explorer 3 14 s support.

Validate

b =PQPOT | Team '
- A pureQuerylLabs Compare With '

Restore from Local Histurx...

[ src
) Web Development Tools r
P =), JRE System Librar
PDE Tools L4
|PA Tools r

pureQuery Add pureQuery Support...

Properties Alt+Enter

5. Select GSDB database and click <Next>

Connections

Ed Derby Sample Connection

Ed GsDB2
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2.3
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Check default schema GOSALESnd click <Finish>.

Import required pureQuery JAR files into project

Source directory for code generated by annotation processing:

Please make
sure that you
type-in name of
: the schema
Uncheck this GOSALES

[] Enable SQL capturing and binding for |DBC applications

Location for DBE2|ccConfiguration.properties:

[;émn schema: |GOSALES < Type-in GOSALES | correctly. Later
d == l|abs will fail if
[ ] Pmit schema in generated statements therz is atypo in
the name

Default path: | 5Y5IBM,5Y5FUN,SYSPROC,DBAPOT

You should now see pdg.jar pdgmgmt.jar , db2jcc.jar and
db2jcc_license_cisuz.jar fles added to the referenced |libraries. A new
pureQueryFolder  directory is also added to the project. The Java project is now enabled with
pureQuery support.

- & pureQuerylLabs

Esre JCC driver and
P =i JRE System Library [jdk] pureQuery Jars
=~ m=i, Referenced Librari added
P s db2jcc_license_cisuz jar - /opt/ibm/D3
bl @& dbZjee jar - foptibm/D521Shared/plug
P e pdg jar

b s pdgmgmt.jar pureQuery folder added

P = pureQueryFolder =

Enable Data Explorer View in Java project

Now we want to add the Data Source Explorer View to this perspective. To do this we will drag
and drop this view to the package explorer.

Drag and drop : Inside perspectives, we can drag and drop the various views to be placed where
they are the most helpful to us. To drag and drop a view, left click on the tab of that view, hold
down the mouse button and drag the view to where you want it to be within that perspective.
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__10. Drag and drop the Data Source Explorer View right below the Package Explorer for a better view
of the connections. The Data Source Explorer View will show all the available connections, if
any, of your default database.

IE';_ Problems i@ Javadoc |§$ Declaration
§ B Configuration RWH Left click above and. drag.it.to.the
v (= Database_=dnnections package explorer view towards the
) |eft-bottom.
rby Sample Connection
i E GSDE (DB2 for z/0OS5 V9 (New-Function Mode))
P [ GSDB
E§ GSDB1 [DEZ Alias]
| 3
__11. Expand the database connections to see all that are available to you
al
¥# Data Source Explorer &3
0% (8] S o
= Configuration Repositories
= = Database Connections
k4 Derby Sample Connection
i E GSDE (DB2 for z/O5 W9 (Mew-Function
v F. GSDB ¢— Exp_and to see all
availahle
* [ Databases
__12. If you are not connected, connect to the GSDBdatabase by right-clicking on it in the Data Source

Explorer and choosing Connect . You can also ping the database without connecting.

= [= Database Connections

Ed Derby Sample Connection

~ [%,GSDB
b [ Databas Disconnect ‘_
Ping...
[ o Boles

You are now ready to begin working with pureQuery code from the GSDBdatabase.

** End of lab 2: Create pureQuery Project
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Lab 3 - Explore pureQuery Tools

3.1 Generate pureQuery code from database tables

__ 1. Expand database GSDBthen expand Schemas, then GOSALESand finally Tables.

=8

G & (e wd BT
= £4 GSDB (DB2 for z/OS V9 (New-Function Mode)) [~
—®*< [ GSDE

P [ Databases

P "7 Roles

—®< [ Schemas
[ 55 DB2DEBUG

P+ 5% DBAPOT
P 5% DSN8910
P BEDSNEO1SA
P
B

55 DSNADM
8% DSNRGCOL

ZE GOSALES

[* [ Aliases

__ 2. Select all tables. (Click on the first table, hold the shift key and click on the last table).

5% & (8 < ud|B

- %igrléglgtshe first table and hold shift key

g INVENTORY_LEVELS
= NEWTABLE
g ORDER_METHOD

= PRODUCT

= PRODUCT_BRAND

= PRODUCT COLOR_LOOKUP
i PRODUCT_FORECAST

g PRODUCT_LINE

g PRODUCT_MNAME_LOOCKUP
g PRODUCT_SIZE_LOOKUP

g PRODUCT_TYFE

I (7 User-Defined Functions
: Click on the last table
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__ 3. Rightclick on any one of the selected tables and click on Generate pureQuery Code

g 1INV

g== NEV

== ORI

= PRC Add to Overview Diagram
= PRC

Compare With

= PRC

@ PR [ Generate pureQuery Code
= PRC

= PRC

Value Distributions

__ 4. The Generate pureQuery Code for a Table window will open.

» Specify name of the package as com.ibm.pureQueryDemo

[0] Code Generation ] [0] Test Code Generation | [3]Bean Fields | [0]SQL Statements

Generate pureQuery code from the selected tables.

Source folder: [pureQueryLabsfsrc

g : ,
Package: |cum.|bm.purEQueryDemu = Type-in
Superclass: [java.lang.c}bject

Generate annotated-method interface for table

Package: com.ibm . pureQueryDemo | This is generated automatically

¢ Click on the Test Code Generation tab.

[0 Code Generation ||3] Test Code Generatio | [3]Bean Fields | [3]SQL Staterments

» Check option to Generate t _est class for annotated-method interface for
table

‘Generate test class for annotated-method interface for table.

[] Generate test class for inline stzle
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* Make sure that you have selected option for | nclude connection information in
test

Test Style:
() Generate a |Unit test

(3) Generate a simple test

Connection Information:

@ Include connection information in test

(_) Require passing connection information as parameters

e Click <Next > button to go to the next screen.

MNext = Finish I [ Cancel

« In this screen, you will see selected tables on the left hand side and same options shown
above on the right pane. Here you can do customizations for each table for the Java source
code that will be generated.

Tables: il Code Generation | 7 Test Code Generation | [j]Bean Felds | 7 SQL Staternents |

PEMEEE AV RSN ER Generate pureQuery code from the selected tables.

NEWTABLE | |

Source folder; ureQuerylabs/sm Browse
CORDER_METHOD i £ 4 | Lo
PRODUCT —
PRODLUCT BRAND Package |r:urn.ibm pureQueryliemo | Browse
PRODUCT_COLOR_LOOKUP MName: | Inventory_levels |
PRODUCT_FORECAST —

Superclass: |java lang Object || Browse .
PRODUCT_LINE

PRODUCT NAME LOOKUP

PRODUCT_SIZE_LOOKUP —
PRODUCT TYPE Package |cum.lbm pureQueryDemo | Browse.

] Generate annctated-method interface for table

Interface name: |Inventary_levelsData |

Far each tahie selected, you can

; : ; = Advanced settings
do customizations in the rgh! pand

[_] If interface exists, insert new methods into interface

* Browse through each of the tab to see available options.
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« Go to the Bean Fields tab and you will notice that you can map database column names to
the java attributes as per your choice. We will map column INVENTORY_YEARof the
INVENTORY_LEVELtable to the Java bean attribute name inventoryYear

Map the columns to the bean fields:

Column Mame Column Type Field Name Field Type i
INVENTORY_YEAR  SMALLINT
INVENTORY _MONTH  SMALLINT inventory_month short
WAREHOUSE_BRANCH INTEGER warehouse_branch_ int

e The inventoryYear is mapped to the database column INVENTORY_LEVEL

.INVENTORY_YEARDby adding the following annotations to the variable and to the setter

and getter methods. (The following is an example of that mapping which will happen after
you are done doing this step):

@Column(name="INVENOTORY_YEAR) pr ot ect ed short inventoryYear

...and...

@Columr(iname="INVENOTORY_YEAR) publ i c String getinventoryYear() {
return inventoryYear

}

» Browse through last tab of SQL Statements and notice the type of statements supported
for which code generation will happen.

[3] Code Generation | [3] Test Code Generation | [§]Bean Fields @ SQL Statements:

Specify which SQL staterments to generate.

(@ Generate all SQL statements

(_) Generate the SQL statements specified below:

‘:_,_....---""" Supportred S0AL statements

vl

vl

ol

* Now click <Finish>.
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5. Notice that a java package com.ibm.pureQueryDemo has been created with 40 classes for 10
tables selected in the previous step. There are 4 classes for each of the table.

P =PQPOT
= =2 pureQuerylLabs

= Package Explorer :3 'Eg Hierarchy =] q% N

~ [#src 4 classses created for each table

=~ H com.ibm.pureQueryDemo

!

P [J] Inventory _levels java

P [J] Inventory_levelsData java
P [J] Inventory_levelsDatalmpl java

P [J] Inventory levelsDataTest java

__ 6.  The following four classes have now been created for each table in the pureQueryLabs src
folder under package com/ibm/pureQueryDemo

Inventory_levels.java

Inventory_levelsData.java

Inventory_levelsDatalmpl.java

Inventory_levelsDataTest.java

The Java file containing a one to one mapping from the
data in the INVENTORY_LEVELSable to the Java object.

An interface containing the abstraction of the data access
layer for the querying of data or data manipulation.

The implementation of the interface created above.

Sample class on showing pureQuery’s functionality using
the method-style.

__7. Notice several XML files created for each table. We will come back to these later.

....................

=~ @pureQuewFuldef“
= analysis

liquackage Explorer [&3 'Eg Hierarchy =] q:“p
e 4

Jotice 10 XML files created for 10 tahles.
WVWe will come back to this later.

= =

v

|%] com.ibm.pureQueryDemo. Inventory_levelsData_pm

|%] com.ibm.pureQueryDemo NewtableData_pdg.xmil

|%] com.ibm.pureQueryDemo.Order_methodData_pdc

Lab 3 — Explore pureQuery Tools
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3.2 Quick overview and running the pureQuery Test C  lasses

The tool generated a test class for each table. These test classes are created to give the
developer quick code samples of how to create a connection, create a bean instance or create a
call method from the interface.

__8. Select the Inventory_levelsDataTest.java file:
| [% Package Explorer 2 - e Hierarchy | = ‘5 ¥ = 8| [ Inventory_levelsDataTestjava &3
b = PQPOT package com.ibm.pureQueryD
-
¥ Iz pureQuerylLabs @ * A class to test Invento
- Fsrc +import java.util.Iterator;

¥ com.ibm.pureQueryDemo public class Inventory lewy
> [J] Inventory_levels java
= N
> [J] Inventory levelsData java « gparam args

P [J] Inventory levelsDatalmpl java e

. [ e — E public static void mai
0 inventory levelsDataTest java FAUEATE i TAVATATS

9. Description of the Class — a review:

* The main(String[] args) method expects to be passed one argument: the password to the
database. If no arguments are passed, it will print to the console: “All required
arguments were not provided.”

if (args.length = 1) {
SampleUtil.printin("ALl required arguments were not proy
return;

¥

* The class contains the code instantiating an object to call the methods defined in the
Inventory_levelsData interface. This object has the Inventory levelsData class,
the connection string to the database and the username passed as arguments. The
password will be passed as an argument when running the class.

data = SamplelUtil
.getData|
Inventory_levelsData.class,
"jdbc:db2: f/bluepearl. ibm. com: 5025 /G5DE: retrieveMessa
“dbapot", args[@]);
((Data) data).setAutoCommit(false);

* Developers have control over the connection auto-commit mode so that the transactions may
be committed individually, automatically or explicitly using commit(). The following line
sets the connection auto-commit mode to false:

* Now the method, declared on the Inventory levelsData interface to retrieve all
Inventory Levels getinventory_levelss(), is called and its’ return object is assigned to
the getlnventory_levelss Iterator . It then checks if any records were returned by
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trying to retrieve the first element in the Iterator . If the Iterator is empty, it outputs
“result set is empty ,” and does a rollback and stops executing the sample program. If
the Iterator is not empty (there was at least one record returned) it assigns that record to
the object bean of type Inventory_level

Inventory_levels bean = null;
if (getInventory levelss.hasNext{)) {
bean = getInventory_lewvelss.next();
((Resultlterator<Inventory_levels=) getInventory_levelss)
close();
} else {
SampleUtil.println("Result set is empty.");
((Data) data). rollback();
return;

* The following code deletes the bean that was retrieved in the previous example. An integer
is returned with the number of records that were affected by the transaction.

Integer deleteInventory_levels = data.deletelnventory_levels(bean);
SamplelUtil
println("Results for deletelnventory_lewvelsi(bean): Deleted "
+ deletelnventory_lewvels. toString() + " rows");

data.createlnventory_levels(bean);

* Finally, the Inventory_level deleted in the previous example is recreated, retrieved and
its information is printed to the console.

getInventory_levels = data.getInventory_lewvels(bean);
SampleUtil.printlin("Results for createlnventory_levels(bean)");
SampleUtil.printClassigetInventory_levels);

¢ All the transactions are committed in the last statement.

((Data) data).commiti);

__10. Now that we understand what it is doing, we will run this test Class:

* Right-click anywhere on the Inventory_levelsDataTest.java class and select:
Run As = Java Application.

Debug As r 2 |]ava Application Shift+Alt+X |

Profile As * EH 3 Pluglet
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__11. You will notice “All required arguments were not provided.” in the console. It was
expected since we did not specify the argument while running this test class.

[2/ Problems | @ Javadoc [&, Declaration | = Properties C. pureQuery Outline El Console 3
i

=terminated= Inventory_levelsDataTest [|Java Application] foptfibm/DSDEV2 1/jdk/binfavaw (Mar 2

LEAH required arguments were not provided.

__12. Again right click anywhere on the Inventory_levelsDataTest.java class and select Run
As = Run Configurations. (Please look at exhibit in item # 9.) This will open a Run
Configurations dialog and select Inventory_levelsDataTest in the left hand side pane and click on
Arguments tab on the right hand side pane to provide password as program arguments.

* Type in a variable name ${password_prompt}

+ [ Java Application

71 Inventory levelsDataTest an guments =, | ]

Program argurments:
% |ET Transformation - -

% {password_prompt}

Ju JUnit K
Ju JUnit Plug-in Test Type-in

» Click <Run> and specify dbapot password.

L Variable input

Please input a value

[.ii.ii| + T"_-,.'|]E-i|'| dl]apﬂt

* You will see the results on the Console:

2! Problems | @ Javadoc @ Declaration [ Properties L. pureQuery Gutlinelﬁ Console &3 h

<terminated= Inventory_levelsDataTest [|Java Application] /opt/ibm/DSDEV2 1/jdk; % & B RE

42752: Inventory_levels[getInventoryYear=2005, getInventory_month=12, getWarehouse |
42753: Inventory_levels[getInventoryYear=2005, getInventory_month=12, getWarehouse_|
42754 Inwventory_levels[getInventoryYear=2005%, getInventory_month=12, getWarehouse_|
42755 Inventory_levels[getInventoryYear=2005, getInventory_month=12, getWarehouse_|
42756: Inventory levels[getInventoryYear=2005, getInventory_month=12, getWarehouse |
Results for getInventory_lewvels(bean.getInventoryYear(), bean.getInventory_month(),
Inventory levels[getInventoryYear=2007, getInventory month=1, getWarehouse branch c
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3.3 Explore pureQuery outline view

__13. You can view SQL statements used in a class (or projects in a workspace) with the help of
pureQuery outline view. Click on pureQuery Outline view in the bottom pane.

(2! Problems [@ Javadoc [Ifl Properties W Console

) U

Schemas
b B¥ GOSALES

>

) —

Click on refresh icon

Explore 3 different views of SQLs
used in your java programs

Database | Java | SQL

__14. After refreshing the outline view, you will see a view as shown below.

sCchemas

+ BY GOSALES
b [ PRODUCT_SIZE_LOOKUP
> £ PRODUCT_TYPE
P [ PRODUCT_NAME_LOOKUP

__15. Explore each view and you can easily see the relationships between Java classes, SQL
statements and database using different views.

Schemas
= EE GOSALES Double click to see the SQAL in the java source
< [£] PRODUCT_SIZE_LOOKUP

v [ SELECT PRODUCT SIZE_CODE, PRODUCT SIZE_EN FROM GOSALES PRODUCT SIZE_LOOKUP

b [0 INSERT INTO GOSALES PRODUCT_SIZE_LOOKUP (PRODUCT_SIZE_CODE, PRODUCT_SIZE_EN) WALUES
b 3 UPDATE GOSALES PRODUCT_SIZE_LOOKUP SET PRODUCT_SIZE_CODE = :product_size_code, PRODL

__16. Explore Java view to see SQL statements used in Java classes.

= 2! pureQuerylLabs
v # com.ibm pureQueryDemo

= [J] ProductData java

» [ Line# 103: DELETE FROM GOSALES PRODUCT WHE
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17

_18.

19

Expand pureQueryDemo package and select all Java interface data access classes and right
. Save the file using any name you like and open it in an

click. Select Export SQL to File..
editor.

{2 Problems @ Javadoc [ Declaration " Properties |

0 FroductData |ava

b NewtableData Java

0 Product name_lookup
B Product color_lookupData java
0 Product brandData java

B Product forecastData java

0 Order_methodData java

b froduct_lineData java

0 Product_typeData java

B Product size lookupData java

0 Inventory_levelsDatajava

E Export SOLto Fla

s Show in SQL Editor...

Marme: [pureQueryDemu.sq1

Save in folder: | ﬁ'pure QuerylLabs

Click on pureQueryLabs

project and hit F5 to refresh it.

I: Hierarchy']

Press F5 to refresh

Double click on pureQueryDemo.sql
database.

to open it in an editor

. When prompted, specify GSDB

¥ pureQueryDemo sq
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_20. You got all SQL statements used in Inventory_levelsData.java

IBM Software

interface in a file. DBAs

can use these SQLs to verify them for performance etc. Select a SQL statement and right click
on it and click on Run SQL to run it. The results can be viewed in SQL Results

L

CELETE FROM GOSALES.TNVENTORY |EVE
5ELEET INVENTORY YEAR, INVENTORY I
SELECT INVENTORY_YEAR,
SELECT INVENTORY_YEAR, INVENTORY_
INSERT INTO GOSALES.INVENTORY LEVE

window.

INVENTORY_|

Use Database Connection...

Run 5QL

Set Statement Terminator

Validate Table References

__21. In same Java view, expand ProductData.java

on it. Select Run SQL.

and select SELECT statement and right click

B Line# 26
b [E Line# 33
b [E Line# 41
b [0l Line# 49
b [0l Line# 62
b [0l Line# 73

—e

=®= [J] ProductData java
@. Line# 103: DELETE FROM GOSALES PRODO

[J] Show in Source
B Run SQL
i Show in SQL Editor...
[£ Export SQL to File...

[% Launch Visual Explain

63 Generate pureQuery code..

Database| Java) 5QL

__22. The results can be viewed in SQL Results

window.

Status Resultl |

1 3110
2 20110
3 92110

FRODUCT_MNUMBER | BASE_PRODUCT_NUMBER  INTROCC

3
20
92

1995-0
1997-0

1995-0
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__23. Explore SQLview to explore SQL statements in DB2 packages. Please note that these packages
are not yet created.

[2 Problems | @ Javadoc @ Declaration | ] Properties L} pureQuery Dutlinek&

Database Packages
P [& Product_typeData

P [& Order methodData

P [& Product_forecastData 4—Future DBZ packages
P [& Product_lineData
P [& Product_name_lookupData

(8 [==" Jp— - - - - - _

(]
Database | Java|SQL
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3.4  Explore pureQuery context assist capabilities
The pureQuery tools integrate the SQL editor inside the Java Editor providing developers a
boost in productivity. Developers can now run SQL statements embedded in their Java
programs as well as have SQL errors reported while typing the SQL statement inside the Java
Editor.
__24. Close all open files by clicking <CTRL><SHIFT><W>
__25. Inthe Package Explorer, double click on Inventory_levelsData.java to open the interface.
[ Package Explorer 53 % Hierarchy B % =0l ja ' .
b 1= PQPOT <] package com.ibm. pu reﬂuewem
v |2 pureQuerylLabs = #® # An interface that has met]
= [Fsrc +#import java.math.BigDecimal;
¥ g com.ibm pureQueryDemo  Double click to open public interface Inventory 1)
b [J] Inventory_levels java // Select all GOSALES.IN
. 1 , , = @select(sql = “SELECT I
0 Inventory levelsData java + ' PRO
P [J] Inventory_levelsDatalmpl java + % UNI
__26. Click at the beginning of the first SQL and then right click. Select pureQuery = Run SQL

public interface Inventory levelsData {
Ff 5elect all GOSALES. INVENTORY _LEVELSs
@5elect(sql = gBELECT INVENTORY_YEAR,

Click here and then + "
right click "

+

+
Iterator<Inventory_ levels= getInventory_ levelssi();

INVENTORY_MONTH, WAREHO
PRODUCT_NUMBER, OPENING_INVENTORY, OQUANTI
UNIT_COST, CLOSING_INVENTORY, AVERAGE_UNI
FROM GOSALES.INVENTORY_LEVELS™)

Create Stored Procedure. ..

Show In
B Run SQL

pureQuery
Bun As

See the results of your query in the Data Output View in the bottom of the Data Studio:

Type query expression here

Status Operation Date Connection Profile

v Succeeded SELECT PRODI 3/26/09 5:2 GSDB 1

2

~+" Succeeded SELECT INVEN 3/26/09 5:3 GSDB

| status |Resuitl |

. T ¥« T |

INVENTORY _YEAR | INVENTO
2007 1

2007 1

__27. While typing a SQL statement, errors will be underlined in red, just as

in Java.
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e Delete the letter “R’ from INVENTORY_YEARoN the SQL statement. Notice that the editor
underlines it in red displaying the message that it cannot find the column “INVENTORY_YEA
in the table INVENTORY_LEVELS

public interface Inventory levelsData { Immediate error indication
£/ 5elect all GOSALES.INVENTORY LEVELSS
@5elect(sql = "SELECT Mm TNVENTORY _MONTH, WAREHOUS
+ " PRODUCT_NUMBER, OPENING_INVENTORY, QUANTIT
+ " UNIT_COST, CLOSING_INVENTORY, AVERAGE_UNIT
+ " FROM GOSALES.INVENTORY_LEVELS")
Iterator<Inventory_levels= getInventory_levelss();

__28. Using SQL Content Assist within the Java Editor:

e After deleting the “R’ from INVENTORY_YEARN the previous example, put your cursor after
“INVENTORY_YEAand press the <Ctrl> key and the <spacebar> at the same time. This
will change “INVENTORY_YEAto INVENTORY_YEAR

public interface Inventory levelsData {
ff 5elect all GDSALES.INUENTDFW_LEUEILQ.: SELECT coll, ca
@select(sql = “SELECT INVENTORY_YEAR, INVENTORY_MONTH,
+ " PRODUCT MUMBER, OPENING INVENTORY,

__29. If adeveloper wants to know the data type of a specific column or whether the column is nullable
he/she can easily check with the help of the pureQuery tool.

* Double-click on UNI T_COST so that it will be highlighted. Now right-click and go to

pureQuery = Showin = Data Source Explorer or press <SHIFT-F7> .
Bun As r @, Run 5QL g Data Source Explorer

__30. You will see the Data Source Explorer expanding the INVENTORY_LEVELSable and showing
the information for the columns with the UNIT_COST highlighted. The developer now knows that
the UNIT_COSTcolumn is of type DECIMAL(19,2) and is Nullable

w‘:lata Source Explnrerﬁ@ =
2% 4 (s]s wd B

=~ [ INVENTORY_LEVELS

= [ Columns

[» 8 INVENTORY_YEAR [SMALLINT PK]
[» 2 INVENTORY_MONTH [SMALLINT P
I» 5 WAREHOUSE_BRANCH_CODE [IN1]
[» #8 PRODUCT NUMBER [INTEGER PK]
- OPENING_INVENTORY [INTEGER N
B 5 QUANTITY_SHIPPED [INTEGER Null
B ADDITIONS [INTEGER Nullable]

: UNIT_COST [DECIMAL(19 , 2) Nullg
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3.5 Generate pureQuery code for a SQL Procedure

__31. Expand the Stored Procedure

schema than GOSALEYin the Data Source Explorer:

Right click

1% Data Source Explorer &
5 G @ [8] @ il B
- 55 GOSALESCT

B Aliases
P ] Sequences

= | Stored Procedures

P 20NUM_OF ORDERS V1

o

Version

v 1% GET CUSTOMER_NAME V1 (Active)

=

IBM Software

folder under the GOSALESCTSchema (This is different

* Right-Click on the stored procedure GET_CUSTOMER_NAM&nd select Generate

pureQuery Code...

« Fill the pop-up window as below if values are not already filled in.

Package:

Generate annotated-method interface for stored procedure

[ccm.ibm.pureQueryDemu

l

Interface name: [Get_CUStumer_nameData

¢ Click <Next>.

* Check on Generate as _imple test
test and again click <Next >:

@Generate a simple test

Connection Information:

@mclude connection information in test

and | nclude connection information in

 The next screen allows you to modify mapping between parameters and bean attributes.
Click on <Next> to go to the next screen.

Parameter Name | Parameter Type Field Name Field Type
CUSTOMERID INTEGER customerid int
FIRST_MNAME VARCHAR first_name String
LAST _MAME VARCHAR last_name 5tring
PHOME_MUMEBER VARCHAR phone_number String

Lab 3 — Explore pureQuery Tools
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3.51

_ 32,

_ 33

34,

35

_36.

* In this screen, we are given a chance to discover result sets if stored procedure returns
some result. Since our selected stored procedure does not return any result set, Click
<Finish>.

* You will notice that 4 Java classes have been created for this stored procedure.

» Get_customer_nameData.java Interface for data access

» Get_customer_nameDatalmpl.java Implementation layer generated
» Get_customer_nameDataTest.java Test class for stored procedure
e Get_customer_nameParam.java Parameters bean

Calling a stored procedure

Double click get_customer_nameDataTest.java in package explorer and this will open the
Java test program in the editor view.

Right click anywhere in Java source file and choose Run = Java Application . You will see
console output stating that All required arguments were not provided . But doing so, you
have created an instance of this application that can now be modified to specify input
parameters.

Right click on same Java source again and choose Run As = Run Configurations..

which will open up Run Configurations window.

BT ] 5 1 run on server
Debug As ’ 2 Java Application
Profile As * EH 3 Pluglet
Validate

Run Configurations...
Team r

Go to the Arguments tab and specify dbapot and 100. The first argument is the password and
second is the customer code for which the stored procedure will return a first name, last name
and phone number. Click on <Run>.

© Main @= Arguments =i JRE
Program argurments:
Ebapot iDD|

You will see the results in the Console.

[3_, Problemns | @ Javadoc @ Declaration | = Properties 5. pureQuery Outline | Bl Console 3 El 5QL Results
t inated> Get t DataTest Applicati b SDEVZ2. =
=terminated> Get_customer_nameDataTest [Java Application] foptibm/D 4 & EBu R =

SuccessTully Connected to DE2

Get_customer_nameParam[getCustomerid=100, getFirst_name=Anonymous, getlast_name=null, |getF
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__37. Please review the Java source file Get_customer_nameData.java to see method
callGet. CUSTOMER_NAME which was annotated with a CALL statement to the stored
procedure. The implementation of this method was auto-generated and is shown in
Get_customer_nameDatalmpl.java.

public interface Get customer nameData {

F Call GOSALESCT.GET_CUSTOMER_NAME
= @Call{sgl = "Call GOSALESCT.GET_CUSTOMER_MNAME( :customerid, :f
StoredProcedureResult callGET_CUSTOMER_NAME (Get_customer_nameF
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3.6 Generate pureQuery code from SQL Scripts
__38. You can generate pureQuery code from SQL defined in a file. You will use file
/home/ibmuser/POT_PQ/03TOOLS/CustomQueries.sql
__39. Rightclick on pureQueryLabs project in the package explorer and click on New = Other ...
__40. Expand the Data section and select the pureQuery Annotated-method Interface from
next window click on <Next >.
~ = Data ——
2 Data Design Project
il] Data Development Project
Eﬁ Domain Model
E@ Glossary Model
3@ Logical Data Model
! Mapping Model
2| Physical Data Model
LTS pureQuery Annotated-method Interface
__41. Select pureQuery Annotated-method Interface from next window click on <Next >.
Type in name of the package as com.ibm.pureQueryDemo.CustomQueries and name as
QueriesData and click on <Next >.
Source folder: [pureQueryLabs!src l
Package: [Icum.ibm.pureQueryDemn.Custquueries +— Type-in l
Name: QueriesData| | < Type-in l
__42. In SQL statements window, click on Import button.
SQL statement terminator: E]
Page 48 IBM Data Studio pureQuery For DBAs and Application Developers on z/OS (v2.2)



IBM Software

__43. Double click on File System in the left pane. Double click on folders home = ibmuser =
POT_PQ= 03TOOLS and click on CustomQueries.sq|l and click <OK>

|E| B @ ibmuser ” POT_PQ ”uzrnm.s‘

Places | | Name
@ ibmuser B CustormQueries.sgl

& Desktop l

-1

__44. You will see 3 SELECTstatements imported in this window with default bean names as Beanl,
Bean2 and Bean3.

Staternents
Type Bean Name Method Name
SELECT EBean2 getBean2
SELECT EBean3 getBean3

45, Click on <Next> and then on <Finish > button to generate pureQuery code for these 3 SQL
statements.

__46. Close all open files by clicking <CTRL><SHIFT><W>

__47. After generating pureQuery code, double click on QueriesDataTest.java in package
explorer.

'Eg Hierarc

i -

¥ i com.ibm pureQueryDemo package com. ibm.pureQueryDemo.

> [J] Beanl java
@ * A class to test QueriesData

b [1] Bean2 java #import java.util.Iterator;

> [J] Bean3 java

P [J] QueriesData java J
£

P [J] QueriesDatalmpl jav = i

* gparam args
* W QueriesDataTest java UPEI E

public class QueriesDataTest {

_48. Right click anywhere in the QueriesDataTest.java and choose Run = Java
Application . You will see console output stating that All required arguments were not
provided
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__49. Right click on same Java source again and choose Run As = Run Configurations..
which will open up Run Configurations window. Type-in dbapot in the Arguments tab.

@ Main [09= Arguments =i

Program arguments;

|idbaEu§| |q-

__50. Click on Run and you should see output from the GetBeanl method.

(2! Problems | @ Javadoc [, Declaration | = Properties U, pureQuery Outline & Console i . [ SQL Results
<terminated> QueriesDataTest [|Java Application] Jopt/ibm/DSDEV2 1/jdk/binjjavar % % | S o

73: Beanl[getProduct_name=Kodiak, getProduct_number=154110, getProduct_description=The Kod
74: Beanl[getProduct_name=Kodiak, getProduct_number=154120, getProduct_description=The Kod
75: Beanl[getProduct_name=Kodiak, getProduct_number=154130, getProduct_description=The Kod
76: Beanl[getProduct_name=Kodiak, getProduct_number=154140, getProduct_description=The Kod
77 Beanl[getProduct_name=Kodiak, getProduct_number=154150, getProduct_description=The Kod

** End of Lab 3 — Explore pureQuery Tools
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Lab 4 - Explore pureQuery API

Prerequisites:

We need to copy the Java source files to the workspace.

_ 4

_ 5.

Close all open files by clicking <CTRL><SHIFT><W>

Double click on the Terminal icon on the desktop to open up a command window.

Terminal

You will see a command window. Change your directory to: 04API and run api01 command to
copy MethodStyle.java and InlineStyle.java to the pureQueryLabs project.

Ibmuser@pegasus: ~

File Edit Wiew Terminal Tabs Help
[ibmuser@pegasus POT PO]%|cd O4API/

[ibmuser@pegasus B4API]S 15 -1
total 12

-rwxr-xr-x 1 ibmuser ibmuser 570 Mar 14 12:45

-MW-r--r-- 1 ibmuser ibmuser 3631 Mar 13 21:84 InlineS5tyle.java
-rw-r--r-- 1 ibmuser ibmuser 2385 Mar 13 21:03 MethodS5tyle.java

[ibmuser@pegasus O4API]S$| ./api®l W | Type-in api01 and hit enter

Refresh the Java project so that the files copied in the previous step are reflected in Package
Explorer.

[ Package Explorer £3 'Eg Hierarchy = <}=={> ]
I = PQPOT Select project and hit F5 l
= & src

P @ com.ibm pureQueryDemao
P £ com.ibm pureQueryDemo.CustomQueries

P £ pureQuery.example

After you hit F5, you should see apiDemo package showing up in the Package Explorer. We
created this package by running script apiOl in the previous step.
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6.

4.1

You also notice a small cross icon on both the packages indicating errors. Do not worry about
these errors and fixing them is part of this lab exercise.

- & hureQuerylabs

= FBsrc

I* &3 com.ibm . pureQueryDemo

I* &3 com.ibm . pureQueryDemo.apiDemo

Practice Code Generation

Expand apiDemo package and open InlineStyle.java by double clicking on it. We will fix
some errors by creating beans from SQL statements.

I &3 com.ibm . pureQueryDemo

< @ cem.ibm.pureQueryDepI'fu.epiDeme

P @] MethodStyle java

Double click to apen

Go to the 1% SQL statement or the first error marked in the file. We are referencing a missing
WebCatalogProduct  bean here. This bean maps to the SQL statement and we will generate it
from the SQL. Double click on WebCatalogProduct to select it and hit CTRL-C to copy this in
clipboard. Position your cursor at the beginning of the SELECTstatement in the next line and hit

Shift-F8

to open pureQuery code generation dialog.

Position your cursor 4« ppoM GOSALES.PRODUCT AS P, GOSALES.PRODUCT NA
here and hit SHIFT-F&

Double click to select and hit CTRL-C to copy
public Iterator=|:se-pe-illsdyelilan= getWebCatalogProduct() {
string/scil/:‘gELECT P.PRODUCT_NUMBER, 0.PRODUCT_NAME, 0.H

* P.PRODUCTION_COST, P.PRODUCT_IMAGE"

+ " WHERE P.PRODUCT_MNUMBER = 0.PRODUCT_NUMEBER AND

return this.db.guerylterator(sql, WebCatalegProduct.class)|

Type-in WebCatalogProduct  bean name as shown and make sure that Generate bean
forr esultset is selected

Generate hean for result set

Package: [cem.ibm.pureQueryDeme.apiDeme

Name: IWebCateIegPreducﬂl‘.— Type-in
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__10. Make sure that Generate annotated-method interface for SQ _L statement is
checked. Click <Next> .

Generate annotated-method interface for 5QL statement

Package: [com.ibm.pureQuewDemu.apiDemn

Interface name: [WebCatalogF’roductData %— lKeepasitis

Method name: [getWebCatalnngduct

__11. Uncheck test program generation option and click <Finish> to generate bean for the SQL
statement.

[ ] fzenerate test class for annotated-method interf
Keep uncheckad 1

b
‘( .
Enerate test class for inline stile

__12. The Java bean WebCatalogProduct.java is created and Data Studio will open it up for you.
Review and close this and go back to the InlineStyle.java program.

__13. Go to the 2" SQL statement and position your cursor at the start of the SELECTstatement and
hit SHIFT-F8 .

public WEbEatalagPrmIgeth’eb[atalngPruductByNumbe rk:i_nt pid)
5tring SPiEELECT P.PRODUCT_NUMEBER, 0O.PRODUCT_NAME, Q.F

Click here and hit=F ~ P.PRODUCTION_COST, P.PRODUCT_IMAGE"
SHIFT-F& + " FROM GOSALES.PRODUCT AS P, GOSALES.PRODUCT_NA
+ " WHERE P.PRODUCT_MNUMBER = ? AND P.PRODUCT_NUME

return this.db.queryFirstisgl, WebCatalogProduct.class, pi

__14. In the pureQuery Code Generation screen, our choices will be different than the previous
step.

. We will use the bean that we created in the previous step.
. We will also reuse the interface layer by appending new methods to it.
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__15. Click on Use ex isting bean
bean class.

and type-in WebCand then click Browse button to select the

@ Use existing bean < Select this

‘

Bean class: [Webc| 4+— Type-in WebC and hit browse

[ —

__16. Type-in WebCto reduce the number of beans and select WebCatalogProduct

Choose a bean class:

[werd

Matching types:

C] WebCatalogProductDatalmpl

C] WebCatalogProductDataTest

Select this and click Ok

€ WebCatalogProduct - com.ibm.pureQueryDemo.apiDemo

17,

name as getWebCatalogProductByNumber
already given name of getWebCatalogProduct

bean and hit OK

When you come back to the same screen from the previous step, you should give the method

. You need to just add ByNumber at the end of
. We already created the interface in the

previous step and we are using the same one, so it is also necessary that you check If
int_erface exists, insert new methods into the interfac

e.

Generate annotated-method interface for SQL statement

Package: [cem.ibm.pureQuer',rDeme.apiDemel

Browse. ..

Interface name: [WebCatalegPreductData

l

=¥~ Advanced settings

Method name: [getWebCatalegPreductBENumber q,—T‘_-;pe}in ByMNumber

If interface exists, insert new methods into interface s Select this

[] Use RowHandler class specified below

__18. Click <Finish> to generate additional method in WebCatalogProductData.java

the file, review it and close it and go back to InlineStyle.java

program.

file. Open
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_19. Go to the 3 SQL statement in InlineStyle.java and position your cursor at the start of the
SELECTstatement and press SHIFT-F8 to open pureQuery Code Generation screen.

public Iterator<WebCatalogProduct= |[[=5al=lse=ka= s Nate [Taga = TR 1-

string sql =g JSELECT P.PRODUCT 0. —NAWE,
P.PRODUCTION_COST, P.PRODUCT IMAGE"

" FROM GOSALES.PRODUCT AS P, GOSALES.PRODUCT NA

" WHERE P.PRODUCT NUMBER = Q.PRODUCT NUMBER AND

" AND R.PRODUCT TYPE_CODE = P.PRODUCT TYPE_CODE

" AND R.PRODUCT_TYPE_EN = ?";

Click here and
press SHIFT-FB

+ 4+ 4+

__20. Click on the Browse button to select existing WebCatalogProduct bean and append ByType
to the method name and click <Finish> to append the pureQuery code to the existing
WebCatalogProductData interface.

se existing bean / Select this class ‘

Bean class: |com.ibm.pureQueryDemo.apiDemo WebCatalogProduct H Browse ... l

Generate annotated-method interface for SQL statement

Package: [cem.ibm.pureQueryDeme.apiDeme l

Interface name: [WebCatalegPreductData l

Method name: [getWebCataIegPreducthTﬁ,rpel +— Add ByType l

« Advanced settings

|If interface exists, insert new methods into interface

[] Use RowHandler class specified below

__21. Go to the 4" SQL statement in InlineStyle.java and position your cursor at the start of the
INSERT statement and press SHIFT-F7 to view this table in Data Source Explorer.

public int |in5ertNewCustemerDrder‘l{W co) {
int result = -1; Double click on CUST_ORD and hit SHIFT-F7

to show this table in Data Source Explorer
@5ql .
5tring sgl = "insert into GOSALESCT. (CUST_CODE, OH

+ " ORD_STOT_COST, ORD_TAX COST, ORD_TOT_COST, ORO
+ "values(:cust_code, :ord_nbr_of_items, :ord_nbr ]
+ “:ord_tax_cost, :ord_tot_cost, :ord_date, :ord_mn

this.db.update(sqgl, co);
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22,

_ 23

24,

Go to the Data Source Explorer and right click on table CUST_ORIRnd click on Generate
pureQuery Code

P CUST INV
In pureQuery Code Generation screen, check Generate annotated-method
interface for table and If Int _erface exists, insert new methods into

interface check boxes. Replace | nterface name  from the default value of Cust_OrdData
to WebCatalogProductData . Click <Next> to go to the next screen.

Package: [cum.ibm.pureQuer',rDemD.apiDemn l
Name: [Cust_ord l
Superclass: [java.lang.ot:ject l

enerate annotated-method interface for table

Package: [ccm.ibm.pureQuer',rDemu.apiDemn l

—_ -
Interface name: |CusteefdData Type-in WebCatalogProductData

L‘M“h— l
« Advanced settings

lf interface exists, insert new methods into interface

In the next screen, keep both the check boxes unchecked for creating test classes. Click
<Finish> to append methods to fetch and create the customer order in an existing
WebCatalogProductData  data interface.

[ ] lGenerate test class for annotated-method interface for table

[ ] |Generate test class for inline stile
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completing above steps, we should see error free InlineStyle.java and

MethodStyle.java with additional files in the package.

+~ {1 com.ibm.pureQueryDemo.apiDemo
P [J] Cust_ord java = Bean for CUST_ORD
[J] InlineStyle java

| MEthUdEtF'E-J'a"‘ax,Eiean for SQL statements

P

P

P> WebCatalogProduct java
o J : & Interface file

P [J] WebCatalogProductData java

P [J] WebCatalogProductDatalmpl java

I

[J] WebCatalogProductDataTest java

z Note: Review what we did in previous steps before going to the next step.

Created WebCatalogProduct  bean from 1% SQL statements.

Created WebCatalogProductData  interface containing annotation method API for the 1°
SQL statement.

Created additional two annotation methods for 2" and 3™ SQL statement in
WebCatalogProductData interface by using same bean created for the 1% SQL
statement.

Created a bean for CUST_ORDOable and added two methods for getting and creating a
customer order in the existing WebCatalogProductData  interface.

__26. Close all open files by clicking <CTRL><SHIFT><W>

__27. Open InlineStyle.java , MethodStyle.java and WebCatalogProductData.java and
review them. The InlineStyle.java contains inline SQL statements for which we created
annotation methods in previous steps. Both the Java programs provide same output but by using
inline and annotation APIs.
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4.2 Using Method-style Program

Introduction:

The pureQuery Annotated Method Style provides data accessor and update methods. These methods
are declared in a user-created Java interface using annotations that express the specific query or update

operations in standard SQL. Using Java annotated
the implementation of the specified methods. This

class definitions; a generator automatically creates
style offers the advantage of separating the data

access declarations and the associated SQL from the application’s business logic. The application simply
invokes the methods defined in the interface and uses familiar Java objects, beans and collections for

providing parameters to the method and for receiving query results.

class by double-clicking the file and review the methods.

__28. Open the MethodStyle.java
[ Package Explorer 82 . [z Hierarchy | = ‘G ¥ = 0| [J] MethodStyle java &3
P == PQPOT . = [pal':'k'ég"a ‘com. ibm. FE!LJ“I-'EijJ.é;
¥ iz pureQuerylabs #import java.math.BigDeci
¥ [ src
_ public class MethodStyle
P com.ibm pureQueryDemao
= i com.ibm.pureQueryDemo.apiDemo private WebCatalogPr
P[] Cust_ordjava public MethodStyle (G
P[] InlineStyle java this.catalogDat3
V' N MethodStyle java = !
P[] WebCatalogProduct java L = public Cust ord getC
P [J] WebCatalogProductData java { PR ———
_29. Review method getWebCatalogProduct . Click on the method name inside the body of the
method and hit F3 which will take you to the definition of the method in the Interface class.
public Iterator<WebCatalogProduct> getWebCatalogProduct()
{
return this.catalogData. |l R T I AR e | ;
1 Click here and press F3
__30. Review the method in the interface class. The method name getWebCatalogProduct is

annotated with the SQL statements.

H+

Click amywhere in S0QL
and press SHIFT-FG to
run SQL

/| ’E"}'é”éﬁt{%‘ 50L statement SOQL statement attached with the method name
sql = "BELECT P.PRODUCT_NUMBER, 0.PRODUCT_NAME, Q.PRO
" P.PRODUCTION_COST, P.PRODUCT_IMAGE"

+ % FROM GOSALES.PRODUCT AS P, GOSALES.PRODUC
+ " WHERE P.PRODUCT MUMBER = Q.PRODUCT NUMEBER

Iterator<WebCatalogProduct= [[=a][=se=Ra=RTsls asle (FaTa [ ] ;
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__31. Click anywhere inside the SQL statement and press SHIFT-F6 to run the SQL statement. You
window in the lower bottom pane.

will see the output from SQL statement in the SQL Results

U: pureQuery Outline El Console T |SQL Results [£2

Status Resultl

__32. The implementation of method getWebCatalogProduct

X % B B

PRODUCT _NUMBER PRODUCT MAME PRODUCT DESCRIFTION

2 2110 TrailChef Canteer Aluminum canteen. Rugg
3 3110 TrailChef Kitchen Zippered nylon pouch ca
A

A1710 TrailChaf Cun Lin cun _Holds 0.4 liters |

isin

getWebCatalogProductDatalmpl.java. This implementation file gets generated
whenever any change is made to the interface file by adding or removing the methods.

__33. Open getWebCatalogProductDatalmpl.java and review the generated code.

_34. Go back to MethodStyle.java and review the main method. We will test each of the method

through the main routine.

public static wvoid main (String[] args)
{
Connection conn = SampleUtil.getConnection("jdbc:db2://
Method5tyle method = new MethodStyle(conn);
| int choice = 1; |q,—Change choice 1-4 to test each of
switch (choice) { the method.
case 1 :
method.PrintCatalogi);
break;
case 2 :
method.PrintCatalog(1110});
break;
case 3 :
method.PrintCatalog("Watches");
break;
case 4

Lab 4 — Explore pureQuery API
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__35. Right click anywhere in the program and click on Run As = Java Application. You will

see the console output as shown:

{2 Problems @ Javadoc @ Declaration | = Properties | 5. pureQuery Outline | [l Console 2 ] SQL Results

t inated> MethodSty| Applicati b SDEWV?2.1/jdk/bi M =y =
<terminated=> Method5tyle [|ava Application] /optfibm/D fdkibinfjavaw ( b 4 & = Sﬁ ™
267: WebCatalogProduct[getProduct_number=151130, getProduct_name=Astro Pilot, getProduct_desc
268: WebCatalogProduct[getProduct_number=152118, getProduct_name=Sky Pilot, getProduct_descrip
269: WebCatalogProduct[getProduct_number=153110, getProduct_name=Auto Pilot, getProduct_descri
270: WebCatalogProduct[getProduct number=154118, getProduct name=Kodiak, getProduct descriptid
271: WebCatalogPFroduct[getProduct_number=154120, getProduct_name=Kodiak, getProduct_descriptid
272: WebCatalogProduct[getProduct _number=154130, getProduct name=Kodiak, getProduct descriptid
273: WebCatalogProduct[getProduct_number=154140, getProduct_name=Kodiak, getProduct_descriptid
274: WebCatalogProduct[getProduct_number=1541508, getProduct_name=Kodiak, getProduct descriptid

__36. Close all open files by clicking <CTRL><SHIFT><W>,

__37. Go to the Package Explorer and expand pureQueryFolder folder and open
WebCatalogProductData_pdg.xml file. This XML file contains all the SQL statements
referenced in the WebCatalogProductData interface. The SQL in this XML is also called
named query which is same as JPA standard. We will review this again when we go through
pureQuery runtime.

'- {# Package Explorer 52N ¥ Hierarchy | = 0| W] cam—.ihm.pqu.uer};Demn.apiDemn;WebCatﬂngﬁudum%
- B F?xml version="1.8" encoding="UTF-8" 7>
. |l =programset version="2"=
P 1= PQPOT | <origin=
: "iginType=pureQueryAPI</originType=
il s =0rigin J
B pureQueryL ans <originVersion=IBM Data Studio pureQuery F
b #src =originEnvironment=
) g =driver=
P RE System Library [|lk
- ¥ "y [ldk] =driverName=IBM DB2 JDBC Universal
I* = Referenced Libraries <driverVersion=3.53 95</driverver
% (= pureQueryFolder Double click to apen | | -:dri*.*r:rMajD|"-.-'r:|'51:Dr|r-3-:frj|'i~.fr:|'Majc-
<driverMinorversion=33</driverting
D E‘*analysis -\_-‘jdri"..'E.l':‘:\
E§ com fom pureQueryDemo. apiDemo We et andeen
e : B e e =dbP roductiName=DB2=/dbP roductiame3
%] com.ibm.pureQueryDemo.CustomQuel <dbP roductVersion=DSNB9015=/dbP rog
K| com.ibm pureQueryDemo.Get_custor =dbP roductMajorVersion=8</dbF rodug
<dbProductMinorVersion=1</dbP rodu{
gl com.ibm pureQueryDemo Inventory e idatabhaca
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Using an Inline-style Program

Introduction:

The pureQuery Inline-Style provides a complete set of Java methods for executing queries and update
operations. These methods take an SQL statement and associated parameters as input and, where
appropriate, return the results in numerous forms including a variety of Java collection types, as well as
user-defined Bean types or as scalar and primitive values. With this style, the SQL query or update
statement can be coded inline in the application and appears as a parameter on the method invocation.
This programming style offers simplicity and tight integration between the SQL and the Java language.

_ 38,

_ 30

__40.

Close all open files by clicking <CTRL><SHIFT><W>,

Open the InlineStyle.java class by double-clicking the file and review the methods.
[# Package Explorer &3 Hierarch = 0O InlineStyle java |2
g P Y tyle |
= qc?} - package com. ibm. pureQue ryD-
P = PQPOT = Himport java.math.BigDecima
> pureQuerylabs public class InlineStyle {
< & src
P com.ibm pureQueryDemao private Data db;
~ {1 com.ibm.pureQueryDemo.apiDemo = public InlineStyle(Con

I [J] Cust_ord java this.db = DataFact

¥
* A InlineStyle java R

b [J] MethodStyle java — = public Iterator<WebCat
String sgl = "SELE

Review all 4 SQL statements and associated in-line style pureQuery APIs to process the SQL
statement.

public Iterator<WebCatalogProduct> getWebCatalogProduct() {

String sql —ySELECT P.PRODUCT_NUMBER, Q.PRODUCT_NAME, Q.PRODUCT_DE
, P.PRODUCTION_COST, P.PRODUCT IMAGE"
Hit SSEET'FEW FROM GOSALES.PRODUCT AS P, GOSALES.PRODUCT_NAME_LOOKUF
run

WHERE P.PRODUCT_MNUMBER = (.PRODUCT_NUMBER AND 0.PRODUC

‘f,.- Bean to hold data
returnl this.db.gueryIterato rk sql, WebCatalogProduct.class);

¥ Inline style APl to process SOL
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int choice = 1;
switch (choice) {

** End of lab 4: Explore pureQuery API

__41. Select Java tab in pureQuery Outline view and expand apiDemo package. Expand

InlineStyle.java and you can see line numbers at which SQL statements are used.
[Z/ Problems | @ Javadoc  [&, Declaration | = Properties | 5. pureQuery Outline &3 B s

ava Projects
= & pureQuerylLabs
P B com.ibm pureQueryDemo
== i com.ibm pureQueryDemo.apiDemo
_y Jl|inlineStyle java
E. Line& 27: querylterator(sgl.WebCatalogProduct.class)
/F [;m 5q|
[® Line# 59
[® Line# 36
@. Line#& 47: querylterator(sqgl.WebCatalogProduct.class.type)
(] I
Database | |Java SQL‘

__42. Expand pureQuery Folder in pureQueryLabs project in the Package Explorer. Expand
InLineStyle.xml under the analysis folder. The methods used in InLineStyle.java are
saved in this XML file. We will come back to this later.

t% Package Explorer S@I ?g Hierarchy | = “~:T> = S| llf_ ccrp.;ﬂmpurBQue;yDemoapiDam lne&tyla.asml«?ﬁ
b = PQPOT ) ' : -l-:?xrnl version="1.8" encoding="UTF-8" ?qurogr
i =origin=
¥ = pureQuerylabs <originType=Methods loaded from confi
I B src </origin=
. =statementSet name="com. ibm. pureQueryDem
P =k JRE System Library [jdk] <statementSetMetadatas
I» =i Referenced Libraries <sou rceFile>
= =name=InlineStyle, java</names
/iv & pureQueryFaider =container=/pureQuerylabs/srg
(= analysis l =/sourceFile=
S A e S s | =javalnterface=
Dema.apiDemo.niinestyle xm ] » =name=InlineStyle</name=
¥ com.ibm_pureQueryDemo.apiDemo.WebCatalogProdue =container=gcom. ibm. pureQueryl

__43. Review main method and run the program. Right click anywhere in the program and click on
Run As = Java Application. The console output for each of the method will be same as
you did in the method style exercise.

__44, Change the value of choice parameter from 1 to 4 and run the program each time.
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Lab 5 - Explore pureQuery Runtime

Note: By running the next command, you are setting the Data Studio pureQueryLabs project
as if you have completed the 03 Tools lab and the 04 API labs correctly. If you are a
DBA and have come to this lab by skipping 03 TOOLS and 04 API labs, wait for few
seconds to allow workspace to compile and build Java source.

N\,

__ 1. Close all open files by clicking <CTRL><SHIFT><W>. If you have a command window open
from the previous lab, close it.

__ 2. Double click on the Terminal icon on the desktop to open up a command window.

Terrminal

__ 3. Change your directory to: 05RUNTIME and run runtime01 command. (Running this command
will refresh your project as if you completed labs 03 and 04.)

File Edit Wiew Terminal Tabs Help

[ibmuser@pegasus POT_PO]% cd O5RUNTIME/¢———
[ibmuser@pegasus B5RUNTIME]S ./runtimefl I*l——'*

__ 4. Click on pureQueryLabs project in the Package explorer and hit F5 to refresh the project.

% Package Explorer 2 fg Hierarchy = G:“b
[ = PQPOT Press F5 to refresh l
= [ src
P com.ibm pureQueryDemo
P @ com.ibm pureQueryDemo apiDemo

5.1 Explore pureQuery Outline View

__ 5. Gotothe pureQuery Outline view and click on refresh icon to rebuild it.

[3_\ Problems | @ Javadoc @ Declaration | = Properties 51, pureQuery Outline &3 El Console £ SQL Results

Click to refresh the pureQueary UUT“ﬂBTEEP ¥ A
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Note: If you do not see pureQuery Outline view, right click on pureQuerylLabs project in
Package Explorer and click on pureQuery = Show pureQuery Outline

N\,

6. In pureQuery Outline view, click on the SQL tab at the bottom. You will see a list of the future
DB2 packages that are ready for bind or deploy.

(2 Problems (@ Javadoc ﬂ_% Declaration (E'; Properties M

Database Packages

[& Product_typeData

[& Order_methodData

[& Product_forecastData

[& Product_lineData Future DB2 packages
- #— for data access layer

[# Product_name_lookupData from Java programs

[# Product_color_lookupData
[% ProductData
[# NewtableData

e A

[# WebCatalogProductData

7. Click on Java tab at the bottom of the pureQuery Outline view and select all Java data access
classes. Right click and export SQLs to a file to view them.

|2 Problems | @ Javadoc |E% Declaration | = Properties L. pure

iJava Projects
- (2 pureQuerylLabs Right click

¥ £ com.ibm pureQueryDems

0 ProductData java

E Export SQL to Fle...
0 NewtableData java

sil Show in SQL Editor...
H Product name lookupData java

Il Product color_IookupData java
Bl Product brandData java

Cl I

I Dataﬁa&el Java EQL
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__ 8.  Specify file name as pureQueryDemo2.sql

Name: [pureQueryDeng.sq1 -+

Save in folder: |E‘3pureQueryLab5

9.  Click on pureQueryDemo project to select it and hit F5 to refresh the project.

T )
B = PQPOT Hit F5 ta refresh

P #src

__10. Double click on pureQueryDemo2.sql  to review SQL statements from data access classes.
When prompted, select GSDBdatabase.

[ Package Exp 2 - T2 Hierarchy] = 0| L

= <}‘==~{> = DELETE FROM GOSALES.PRODUCT WHERE PF

UPDATE GOSALES.PRODUCT SET PRODUCT |
P = PQPOT —| INSERT INTO GOSALES.PRODUCT (PRODUCT
SELECT PRODUCT_NUMBER, BASE_PRODUCT
SELECT PRODUCT_NUMBER, BASE_PRODUCT
P #E#src INSERT INTO GOSALES.PRODUCT (PRODUCT
b =i JRE Systemn Library [jdk] SELECT PRODUCT_NUMBER, BASE_PRODUCT
DELETE FROM GOSALES.PRODUCT WHERE PH
I =i Referenced Libraries UPDATE GOSALES.PRODUCT SET PRODUCT
DELETE FROM GOSALES.NEWTAELE WHERE *
DELETE FROM GOSALES.NEWTABLE WHERE

= =2 pureQuerylLabs

I = pureQueryFolder

sl pureQueryDemo sq| INSERT INTO GOSALES.NEWTABLE ("cl",
¥ bureQueryDemo? sql > UPDATE GOSALES.NEWTABLE SET "cl" =
- : INSERT INTOD GOSALES.NEWTABLE ("cl",
s runtime03.sq SELECT "cl", "c2" FROM GOSALES.NEWT

__11. Select any SELECTstatement and right click on it. Click on Run SQL and view the results in SQL
Results windows.

UPDATE GOSALES.PRODUCT SET PRODUCT_NUMBER
INSERT INTO GOSALES.PRODUCT (PRODUCT_NUMBER| |Jse Database Connection. .
SELECT PRODUCT_NUMBER, BASE_PRODUCT NUMBER, =

SELECT PRODUCT MUMEER, BASE PRODUCT MNUMBER
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5.2 Bind packages for a pureQuery project

__12. From the Package Explorer view right-click on the pureQueryLabs

pureQuery = Bind pureQuery Application.

Java project and select
Select GSDBdatabase when prompted.

VYR eI

PDE Tools
JPA Tools
pureQuery

[ = PQPOT
P src

I =i JRE Systermn Library [jdk]

: .

Properties Alt+Enter

’ PRODUCT_NUMBER, BASE_PR
MRODUCT NUMBER, INTRODUC
» RODUCT_NUMEBER, INTRODUC

k| Bind pureQuery Application
Show pureQuery Outline

_13.
notice that the BIND should complete successfully.

Please wait for BIND process to complete. Look at the output in the Console view and you will

{2/ Problems @ Javadoc [, Declaration I Properties & pureQuery Outline B Console &

pureQuery Mmessages

Bind pureQuery Application
The pureQuery StaticBinder
The pureQuery StaticBinder
The pureQuery StaticBinder
The pureQuery StaticBinder
The pureQuery StaticBinder
The pureQuery StaticBinder

invoked for project pureQuerylLabs.

completed successfully for com.ibm.pureQueryDemo
completed successfully fTor com.ibm. pureQueryDemo
completed successfully for com.ibm.pureQueryDemo
completed successfully for com.ibm.pureQueryDemo
completed successfully for com.ibm.pureQueryDemo
completed successfully for com.ibm.pureQueryDemo

B sqL

Product_&
.Product_c
Product_1
.ProductDez
Product_n
LGet_custd

__14. View the info of the packages through SQL.:

* Double-click the Runtime03.sgl  file

database when prompted.

under the pureQueryLabs

project and select GSDB

= runtime03.sql 52

P = pureQueryFolder
TSOLATION, WERSION, DEGREE,
FROM SYSIBM. SYSPACKAGE
WHERE COLLID = ‘MNULLID' AND NAME

@

Ld pureQueryDemo sq|

*, L pureQueryDemo2 sq|

& runtime03 sq|

SELECT COLLID, NAME, REMARKS, OWNER
LASTU

Go to main menu and click on Script = Run SQL .

File Edit MNavigate Search Project Pe=glss] Run Data Window Help
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* You should now see the following results:

Status | Resultl |

COLLID NAME REMARKS OWNER | QUALIFIER CREATOR  TIMESTAMP| ISOLATI

1 NULLID Produt Package C DEAPOT DBAPOT DBAPOT  2009-03-17 U

MULLID Produc Package C DEAPOT DEAPOT  DBAPOT  2009-03-15 5

2
3 NULLUD Produt Package C DBAPOT DBAPOT  DBAPOT  2009-03-17 T
4  NULLID Produt Package C DBAPOT DBAPOCT  DBAPOT  2009-03-17 R

__15. Did you notice 4 packages created for the ProductData interface? This happened since we did
not specify the ISOLATION LEVEL. Expand pureQueryFolder  and double click
Default.bindProps file to open it and add following line. Hit CTRL-S to save the file.

defaultOptions= -isolationlLevel C5

__16. We will need to drop these 4 packages before we bind ProductData interface. Go to the
pureQuery Outline view and select SQLview to view packages. Right click on ProductData
package and click on Show in Data Source Explorer

—
[2 Problems (@ Javadoc ﬂ% Declaration (F_:'I Properties M

|Database Packages
P [& Product_lineData

P [& Product_name_lookupData

P [& Product_color_lookupData

I v ¥ ProductData _
# Show in Data Source Explorer

B [ NewtableDatz

__17. All 4 packages will be highlighted in Data Source Explorer. Drop ProductDatal package by
choosing Drop option when you right click on it.

b 2 NULLID ProductDatal
P B NULLID ProductDataZz

P B NULLID ProductData3
P B NULLID ProductDatad

__18. Repeat previous 2 steps to drop ProductData2  through ProductData4  packages.
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_19.

__20.

21

Expand com.ibm.pureQueryDemo  package and locate ProductData interface and select it.

— =2 pureQuerylLabs
= [Esrc
//'V B com.ibm . pureQueryDemo

I+ [J] Get_customer nameData java b [J] ProductDatalmpl java

I [J] Product_typeDataTest java
P [J] Product java

* W ProductData java

Right click on ProductData.java and click on pureQuery = Bind to bind the interface.
When prompted, select GSDBdatabase. Check console for the BIND completion message.

File Edit Source Refactor MNavig
| P | | %y Q- Q

& T Hierar

)] Product_typelata. java
P [J] Product typeDatalmpl.
P [J] Product typeDataTest)
P [J] Product java

Bun As L4

| Properties Alt4+Enter |IS s
| 0 ProductData java = o pns overrid

Format 5QL
Debug As b
Profile As ki Xp 2o
Validate
efault.bindPra
Team r
2 it rault bind p
aripare M pegins with
Replace With P hs= -bindOp
Restore from Local History...
: - Loping a pu
Web Services ! fterfaces th

= -bindOp

After successful bind, go back to the Runtime03.sql. Right click on your first SQL and run it.
You should only see one package with ISOLATION LEVEL CS .

Status Resultl|

COLLID NAME ISOLATION
1 MULLID  ProductData2 S

REMARKS OWNER

Package C DEBAPOT
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5.3  Turn Dynamic SQL into Static SQL

After binding the packages for data access classes, the SQL in the Java application continues
to run in dynamic mode unless we turn on the switch also known as executionMode

__22. There are many ways to turn executionMode to STATIC or DYNAMIC For example:

Scope Method Description and how to set

Set the value as a JVM system property and is applicable to
Global JVM™ all of the pureQuery XML files in the application that you start
with the Java command.

Use pdg.properties and it is applicable to all connections

Global Property file | ¢ n application

Connection URL or DS jdbc:db2://localhost:50000/GSDB:pdqProperties
Specific property =executionMode(STATIC)

Modify the application to create a Properties object, set the
Class Specific | Property file | property there, and pass it to the factory that creates the
Interface implementation instance.

__23. We will use the JVMoption to set this property.

* Expand apiDemo package and double click MethodStyle.java to open it in an editor.

~  com.ibm pureQueryDemo.apiDemo
[> [J] Cust_ord java
> [J] InlineStyle java
P |[J] MethodStyle java |4

* Right click anywhere in the MethodStyle.java program and choose Run As = Java
Application

* Again right click and choose Run As = Run Configurations... and go to the Arguments
tab and specify -Dpdg.executionMode=STATIC in VM arguments window and click on
<Run> button.

Vi arﬂ“mentf: _ If you type this wrong, there is no
-Dpdg executionMode=STATIC| error thrown. So, please type it
correctly

* Notice the output on the Console is the same as if you were running dynamic SQL.
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e But how did you know if it ran using DB2 package or not? Go to the pureQuery Outline view

and click on SQLtab at the bottom. Go to the WebCatalogProductdata package and right
click on it. Click on Show in Data Source Explorer

I [ NewtableData

» E WebCatalogProductData
P [& Product_brandData

# Show in Data Source Explorer

I [& Inventorv levelsData

Database javaISQL |

In the Data Source Explorer view, right click on WebCatalogProductdata package and
click on Drop . Click OKto drop the package.

v = WebCatalogProductData2

P [ Sequences

After dropping the package, run MethodStyle.java program again.

Fu*’wﬁ'v | &

Bl & 1 MethodStyle

* You will see SQL -805 error indicating that the WebCatalogProductdata package was not

found.

MOT FOUMD IN PLAM DISTSERV. REASON 04, SQLCODE=-805, SOLSTATE=51002,
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__25.

__26.

IBM Software

Bind Packages through Command Line

As a DBA, you might need to run Static Binder through command line if there is no option for a
GUI tool like Data Studio to be deployed in a production environment.

Go to the command window and see script runtime07

ibmuser@pegasus:~/POT PQ/OSRUNTIME

File Edit Miew Terminal Tabs Help
[ibmuser@pegasus B5RUNTIME]S cat runtimeﬂ?lq—

Review the contents of this file and notice how a Static Binder is invoked.

CLPATH=%JCC_ HOME/db2jcc.jar:5JCC_HOME/db2jcc_license cisuz.jar
CLPATH=SCLPATH:$PQHOME/pdq.jar

CLPATH=%CLPATH: $PQHOME/pdgmgmt. jar «— |icense file
CLPATH=SCLPATH: $PQHOME/bin

URL="-url jdbc:db2://bluepearl.ibm.com:5825/G5DE"
WSERINFOD="-user dbapot -password dbapot"
BINDER=com.ibm.pdg. tools.S5taticBinder |1— Static Binder

echo Binding contents of runtime@8.txt to the database

$JAVA -cp SCLPATH sSBINDER sURL SUSERINFO -optionsFile runtimef8.txt ==

Review the contents of the RunTime08.txt  option file where data interface classes are listed.

[ibmuser@pegasus BSRUNTIME]S|cat runtime@8.txt |€—
defaultOptions= -bindoptions "QUALIFIER GOSALES" -isolationLewvel C5
com.ibm.pureQueryDemo.apiDemo.WebCatalogProductData
com.ibm.pureQueryDemo.CustomQueries.QueriesData
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_28.

55
29

30

Now run script ./runtimeQ7

iIbmuser@pegasus:~/POT PQ/OSRUNTIME

File Edit Wiew Terminal Tabs Help

Executed by : ibmuser on pegasus.ibm.com at Thu Mar 26 23:23:45 EDT 2009
Binding contents of runtime®8.txt to the database

[ibmuser@pegasus O5RUNTIME]S cat ./runtimed®? OUTPUT.TXT

After it has completed the work, review output file Runtime06_OUTPUT.TXT for the results.

Results of the StaticBinder utility's actiwvity:

Number of implementation classes and pureQueryxXml files for which the bind g
peration SUCCEEDED: 13

Bind action executed successfully.

DB2Binder command to REBIND a package
Under the pureQueryLabs project expand the db2jcc.jar file.

Expand the com.ibm.db2.jcc package and notice the DB2Binder class.

e |

f# Package Explorer &3 'Eg Hierarchy
S=

[P e db2jcc_license_cisuz jar - /joptibm/D5215]
~ i db2jcc jar - /optfibm/DS21Shared/plugins/c
' P COM.ibm.db2.app
/':V ft com.ibm.db2 jcc

I+ Jup DB2Administrator.class

I+ Jup DB2Array.class

P {uy DB2BaseDataSource.class

4 DB2Binder.class |#4——
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__31. Right-click the DB2Binder class and select Run As = Java Application and you will see
the help message.

{2 Problems [@ Javadoc [@ Declaration [Ifl Properties [Ut pureQuery Outline [E Console Eﬂw

=terminated= DB2Binder [Java Application] foptibm/DSDEV2 1/dk/binfjavaw (Mar 26, 200

IEM DBZ JDEBC Uniwversal Driver Architecture, JDBC Package Binder
(c) Copyright IBM Corporation 2002

This binder utility is used to add the standard JCC JDEC packageset to the t:
The latest version of the JCC JDBC packageset will be bound to the serwver.

32. In command window, review script runtime09 . This is an example script that can be used and
customized to REBINDDB2 packages.

ibmuser@pegasus:~/FOT_PQ/OSRUNTIME

File Edit Miew Terminal Tabs Help
[ibmuser@pegasus O5RUNTIME]s cat runtimeﬂgl"‘.—

CLPATH=%JCC HOME/db2jcc.jar:3]JCC_HOME/db2jcc_license cisuz.jar
CLPATH=SCLPATH:$PQHOME/pdq.jar
CLPATH=%CLPATH:$PQHOME/pdgmgmt. jar

URL="-url jdbc:db2://bluepearl.ibm.com:5025/G5DE"
USERINFO="-user dbapot -password dbapot”
BINDER=com.ibm.db2.jcc.DBE2Binder

echo Running DB2Binder command to rebind packages

$JAVA -cp SCLPATH SBINDER sURL SUSERINFO -collection NULLID -action REBIND -gene
ric -package WebCatalogProductData2 == SOUTFILE

__33. Run script runtime09

ibmuser@pegasus:~/POT_PQ/O5RUNT

File Edit Miew Terminal Tabs Help
[ibmuser@pegasus B5RUNTIME]S .fruntimeElEII -+
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__34. Review the runtime09_OUTPUT.TXT to notice that the interface has been rebound to DB2

iIbmuser@pegasus:~/POT PQ/OSRUNTIME

File

Executed by : ibmuser on pegasus.ibm.com at Thu Mar 26 23:36:15 EDT 2009
Running DB2Binder command to rebind packages

Please review the output in ./runtime@9 OUTPUT.TXT.

[ibmuser@pegasus B5RUNTIME]S|cat runtime®9 OUTPUT.TXT |'1—

Edit View Terminal Tabs Help

[ibmuser@pegasus O5RUNTIME]% cat runtimef2 OUTPUT.TXT

Executed by : ibmuser on pegasus.ibm.com at Thu Mar 26 23:36:15 EDT 2009
Binder performing action "REBIND" to "jdbc:db2://bluepearl.ibm.com:5025/G5DB" un
er collection “"MNULLID™:

Fackage "WebCatalogProductData2": Rebind succeeded. | #4———

5.6

35,

DEZ2Binder finished.
[ibmuser@pegasus B5RUNTIME]S I

Customize Bl ND options for DB2 packages

From Data Studio Developer, you can set a number of pureQuery properties to be associated

with

the project. Several of these are input to the Interface implementation Generator, which

creates a working version of the interface whenever that interface file is saved. Some of those
options are saved in the compiled implementation and become input to the BIND process. The
following step demonstrates how to modify those properties.

Double-click on Default.genProps in pureQueryFolder of pureQueryLabs project. Add
following line to force collection schema to be PDQCOLinstead of the default value of NULLID.
You can use context sensitive help while selecting the interface name.

com.

4—— Press CTRL-SPACE after typing com.

oble

minat

De2

com.ibm.pureQueryDemo.apiDemo.WebCatalogProductD at:

[»

com.ibm.pureQueryDemo Product_brandData
com.ibm.pureQueryDemo . Product_color_lookupData
com.ibm.pureQueryDemo Product_forecastData
com.ibm.pureQueryDemo.Product_lineData
com.ibm.pureQueryDemo. Product_name_lookupData
com.ibm.pureQueryDemo.Product_size_lookupData

com.ibm.pureQueryDemo Product_typeData

com.ibm.pureQueryDemo.Get_customer_nameData 1

com.ibm.pureQueryDemo.CustomQueries. QueriesData
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com.ibm.pureQueryDemo.apiDemo.WebCatalogProductData = -collection PDQCOL

__36. After you save this file (right click, then Save) it will show a message indicating that the project

will be rebuilt since options specified in this file are applicable to interfaces generated. Click
<Yes>.

L Warning X

The generator properties for any pureQuery interfaces
& in this application may have changed. The project may

hawve to be re-built for the change to take effect. Do you
want to re-build the project now?

o Yes 8 No

__37. Open WebCatalogProductData.java file. Delete any character and re-type same character
and save the file.

__38. Re-bind the interface by right clicking on it and selecting pureQuery = Bind . Select GSDB
database when prompted.

=
IiPackage Explorer ﬁ b 'Eg Hierarchﬂ =

S =

¥ CRITLIRTL P Eguer yoenmg

= B com.ibm.pureQueryDemo.apiDemo
P [J] Cust_ord java
P [J] InlineStyle java

P [J] MethodStyle java
P [J] WebCatalogProduct java l

+
+ [l WebCatalogProductData java RUN As *

P [J] WebCatalogProductDatalmpl java Debug As , S anL

P [J] WebCatalogProductDataTest java Profile As y

__39. Go tothe Package Explorer and double click Runtime0O4.sql  file in an editor. When prompted,
select GSDBdatabase. Click on Script = Run SQL.

File Edit MNavigate Search Project W_ﬁun Data Window Help

lrar 10 | |3 - o RO g Goo | o | 8
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__40. View the output of the command in Results view.

J Status |Resultl |
- ' COLLID NAME ISOLATION REMARKS OWNER QUALIFIER CREATOR
1 NULLID WebC 5 Package C DBAPOT GOSALES DBAPOT

__41. Go to pureQuery Outline view and go to the SQL tab (Located at the bottom of the pane) and
right click on WebCatalogProductData package and right click to click on Show in
Database Explorer

B [3 MewtableData

» E: WebCatalogProductData [ :
& Show in Data Source Explorer

P (& Product_brandData

** End of Lab 5: Explore pureQuery Runtime
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Lab 6 - pureQuery Explain

Introduction:

With Data Studio Developer, you can see the explain plan of the SQL statements which are embedded in
your Java programs. Most importantly, you neither have to leave the Data Studio Developer nor reformat

and copy SQL statements to any other tool.

6.1 Explain Plan for SQLs in Java Programs

1. GotomenuFile = Close All  to close all open files.

2. In your Package Explorer, expand apiDemo package in pureQueryLabs project and double

click on WebCatalogProductData.java to open it in an editor.
[% Package Explorer & fe Hierarchy | & ¥ = O [1) webCatalogProductData java &
b= POPOT - §_ package com.ibm, pureQueryDemo.apily
P i pureQueryjDBC % % An interface that has methods t
‘=| = pureQueryLabs |-'I— timport java.sql,Date;
v @ s public interface WebCatalogProduct

P @ comibm pureQueryDemo
@select({sql = "SELECT ORD_NBR,

= [ com.ibm pureQueryDemo.apiDemo +* DRD STOT C
b I Cust_ord java + * (RD _STAT,

= + "  FROM GOSALS

? [ iniineStyle java Iterator=Cust ord> getCust ord]

B [1] MethodStyle java
. @select(sgl = "SELECT ORD_NBR,
b [1) WebCatalogProduct java +* ORD_STOT C

* [ WebCatalogProductData java : » + " ORD _STAT,
+ * FROM GOSAL

P_[I] WebCatalogProductDatalmpl java , s e

__3.  Click anywhere on the first SQL statement and right click to select pureQuery = Launch
Visual Explain

public interface WebCatalogProductData {

@select(sql = 'JSELECT ORD_NBR, ORD_DATE, ORD_NBR_OF ITEMS, ORD_NBR_
Right click and select” © | ORD_STOT_COST, ORD_SHIP_COST, ORD_TAX_COST, ORD,
S ineQuorys L aunch Explait ExplQED_STAT, ORD_METH_CODE, CUST_CRDTCRD_ID, CUST_

1 5*P'3HRom GosALESCT.cusT orp")

Iterator=Cust_ord= getCust_ords();
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__ 4. When Visual Explain screen shows up, click <Finish> to launch it. Look at the explain plan in
Access Plan Diagram in bottom right corner of the Java perspective.

snsole | =] SQL Result 5&9 AccessPla 23 ©]Errorlog — O

Haover your mouse on
each node to explore

Mode Type : Tahble[]

Mame . CLUST_ORD

Creator Mame  : GOSALESCT

Cardinality - 10000(default)

(3ITBS CAN < partitioned table spaee (index besed) =

< The RUNSTATS command was not run. >

“ICUST_ORD L T

1o000idefault Matice this

5. In Data Source Explorer, right click on the GOSALESC® CUST_ORDable and select Update
Statistics option to create statistics.

Gy Generate pureQue
1 Data Source Explorer &3 - S ]

5 & & Visualize Topology

SR R Rt Value Distributions
= [ Tables = Copy
P ECUsT Refresh l.

= felyle: 103 F Update Statistics
b ] CUST CRDTC 2 Generate DDL...
b CUST INV AL Analyze Impact...

=] Alter

P [ CUST ORD_DETL }‘

6. Re-take explain plan of the same query again and see the difference in the access path. What
did you notice in this access path?

12T TBSCAN

“ICUST ORD
l 23 |
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7. Right click on the Query node in the visual explain plan and select Show Description

Right click

(LOUERY
Collapse

I Collapse nodes below —
B3ITBSCAN i ‘
I

Help

8.  Go through different description provided for the Query node.

Attributes

B & %o wanr

E | MName Value
Timestamp 2009-03-31 16:29:07.28
Type SELECT

CPU Cost

CPU Cost (ms) 7 _.:""

CPU Cost (su) g

Cost Category A

Reason

Group Member

Description of the Selected Attribute
Cost estimation category (A=statistics; B=default) H

9. In the Overview Diagram, click on View the SQL statement to see the SQL statement. You
can save an explain plan in an XML file for viewing it later or for sending it to the DBA.

@ By De® & @%Glick this to reverse diagram
i :Cah‘u‘_ Click this to SQL statement
') Overview of Diagrarm— Click this to save diagram in XML file
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__10.

11

Go back to the WebCatalogProductData.java program and try looking at the explain plan
for each of the SQL statement. For example, look at the explain plan for the SQL associated with
the method getWebCatalogProductByType . Try to figure out the tables, which are missing
statistics. Create statistics on the tables and re-create the explain plan.

@select(sqgl = ISE LECT P.PRODUCT_NUMEBER, 0Q.PRODUCT_MNAME, 0.PRODUCT_DE

Try taking " P.PRODUCTION_COST, P.PRODUCT IMAGE"
explain plan of + " FROM GOSALES.PRODUCT AS P, GOSALES.PRODUCT NAME_
this query = GOSALES.PRODUCT_TYPE AS R"
+ " WHERE P.PRODUCT_NUMBER = Q.PRODUCT_NUMBER AND Q.
+ " AND R.PRODUCT_TYPE_CODE = P.PRODUCT_TYPE_CODE

Iterator=WebCatalogProduct> getWebCatalogProductByType(String paraml

[ < 10008 detuubo

WPRODUCT WINSCAN NEPRODUCT_TYVPE UNPRODUCT__&_RYC
i | L 00 00idetauln 2% etauln

<"'=FRDDI.ICT,..IJ55 >
25 idatauln

]
PRODYCT NANE_LOOIAT

Look at the explain plan for the query associated with the getWebCatalogProduct method.

e ]

. ]

et

SIFETCH IXSCAN 12 PRODUCT
274

]
XS CAN SPRODUCT_NAME_LOOKUFP éﬂbFRDDUCTA_#_ QL>

looooidefault 274
MPRODUCT__#_RYC
25 default)
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6.2 Explain Plan for new methods

__12. Go to the Package Explorer and click apiDemo package to select it.

= =2 pureQuerylLabs
= Esrc

I £ com.ibm pureQueryDemo ll
b

& com.ibm pureQueryDemo.apiDemo

_13. Go back to the MethodStyle.java program and double click on WebCatalogProductData
to select it.

M@ WebCatalogProductData java 1

package com.ibm.pureQueryDemo.apiDemo;

+import java.math.BigDecimal; |:|

Double click to select this.

public class MethodStyle { /

private |[EslsERei Sl EG L[S iEie=l |catalogData;

__14. Hit CTRL-N to open a new wizard. Expand Data and select pureQuery Annotated-method
Interface . Click on <Next> .

~ = Data
& Data Design Project
il] Data Development Project
E@ Domain Model
E@ Glossary Model
E@ Logical Data Model

# Mapping Model

2%| Physical Data Model

I pureQuery Annotated-method Interface

s SQL or XQuery Script

_15. Make sure to expand the Advanced Settings

and click on If Int _erface exists,
insert new methods into interface .
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__16. The other two values should already be selected for you. If not, type-in those values. Click

<Next>
Source folder: |pureQuerylLabs/src H Browse. .. l
Package: com.ibm.pureQueryDemo.apiDemo
Name: WebCatalogProductData = l

« Advanced seftings

I]f interface exists, insert new methods into interface

__17. Click on Import button and change directory to /home/ibmuser/POT_PQ/06EXPLAIN and
select explain01.sql to import the SQL statements from this file.

[ | | 11}

SQL statement terminator: E]

E B|ﬁ ibrmuser | POT_PQ | OGEXPLAIN| €— /home/ibmuserPOT_PQIOSEXPLAIN

Places MName *  Modified —

@ ibmuser Click this = 01 .sq 0 00

T File System

& Desktop l. T

_18. In the dialog box that appears, click on Beanl under Bean Name and type name
DiscontinuedProducts as the name of the bean. Hit TAB and the method name is generated
automatically.

Statements

Type Bean Name Method Mame
SELECT Beanll\ getBeanl

Type-in DiscontinuedProducts instead on Bean

Type Bean Name Method Mame

== CiscontinuedProducts getDiscontinuedProducts
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__19. Click <Finish> to generate a bean to hold the results.

__20. The method getDiscontinuedProducts is added to WebCatalogProductData  interface.
Click anywhere on the SQL statement and right click to select pureQuery = Launch Visual
Explain and hit <Finish> to generate an explain plan. The explain plan may look like following.

@5elect(sqgl = 'tSELECT I.INVENTORY_ YEAR, I.INVENTORY_ MONTH, L.PRODUCT

" P.DISCONTINUED_DATE"

“  FROM GOSALES.INVENTORY_ LEVELS AS I, GOSALES.PROCD

" GOSALES. PRODUCT _NAME LOOKUP AS L®

"  WHERE P.PRODUCT_NUMEBER = L.PRODUCT_NUMEBER AND I.
+ " AND P.DISCONTINUED DATE IS NOT MNULL AWND TI.CLOS

Iterator<DiscontinuedProducts=|getDiscontinuedProducts(); |

Right click

|
-
-
-

L

ZNLJOIN

et

ALIXSCAN 1APRODUCT TS 0RT

274

7'WHKFILE éz;rnunuﬂ,&_#_ Q|_> (18 TBS CAN

&6WKFILE

5

274

ES50RT AHINVENTORY_LEVELS

42756

UNPRODUCT_NAME_LOOKUP
100006default)

** End of Lab 6 : pureQuery Explain
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Lab 7 - Optimize an existing JDBC Application usin g pureQuery

IBM Data Studio Developer pureQuery feature allows you to optimize existing JDBC™ applications. The
pureQuery features allow you to optimize custom or packaged JDBC applications to execute SQL
statements statically without a need to change the application in any way.

7.1 Create a Java Project

1. Close all open files by clicking <CTRL><SHIFT><W>. If you have a command window open
from the previous lab, close it.

2. Switch your perspective to Java. Click menu Window = Open Perspective = Other...
Click on Java and click OK.

3. Create a new Java project. Click File = New = Java Project. Specify project name as
pureQueryJDBC and click <Finish> to create the project.

Project name: |pureQuery|DBC = Type-in

Contents

@ Create new project in workspace

7/ Note: Please make sure that you type the name of the project exactly as given above.

4.  Double click on the Terminal icon on the desktop to open up a command window.

Terminal

5. Change your directory to: 07JDBC and run jdbcO1 command to copy jdbc02.java in the
pureQueryJDBC java project.

Ibmuser@pegasus:~

File Edit Miew Terminal Taks Help

[ibmuser@pegasus POT _PQ]% cd 71DBC/ #—m
[ibmuser@pegasus B7JDBC]S ../jdbcBl *——v
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__6. InPackage Explorer view, select pureQueryJDBC project and hit F5 to refresh.

% Package Explorer 32 T2 Hierarchﬂ =0
B & ¥
P = PQPOT it F& to refresh
[ src
I* =i JRE Systern Library [jdk]
P =2 pureQuerylLabs

__7. Rightclick on pureQueryJDBC project, select pureQuery and Add pureQuery Support ...

__ 8. Select GSDBdatabase and click <Next> . Use default schema GOSALESCIlick <Finish> to add
pureQuery support to the project.

Impeort required pureQuery JAR files into project

Source directory for code generated by annotation processing:

[] Enable 5QL capturing and binding for |DBC applications

Location for DB2)ccConfiguration.properties: |
Keep unchecked

fault schema: [GOSALES| 4— Type-in GOSALES hd l
L]

IEIDmit schema in generated staterments

Default path: |SYSIBM,SYSFUN,SYSPROC,DBAPOT

__ 9. The project pureQueryJDBC is now enabled for the pureQuery. Click pureQueryJDBC project
in the Package Explorer to select it. We need this to select so that it shows up in the pureQuery
Outline view in the next step.
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7.2  SQL Profiling when source is available

In this section, you will run SQL profiling for an existing Java application.
__10. Double click on jdbc02.java  to open it in the editor.

__11. Go to the pureQuery Outline view and select Java tab at the bottom on the view. Click on refresh
button and expand jdbc02.java  under JDBCpackage.

[%. Problems | @ Javadoc |2 Declaratio | =] Properties &M»_E Console [ SQL Resul ‘ij Access P
= B

Java Projects 1‘

= @ pureQuery JDBC |

ﬂ# # com.bm pureQuery. |]DBC Click to refrash

= |J] [dbc02 java
4l Une# 156: executeUpdate()
P Ol Line# 174: SELECT count{CUST_CODE) FROM GOSALESCT.CUST
P 0l Une# 191: SELECT CUST_CODE, SUM(ORD_STOT_COST)AS TOTAL, CUST_CODE FROM GOSALESCT.CH
il Line# 23: getMergeStatermeant])

0L ine& 247 sxacutal)

[4]
: Database| |ava | 50L |

__12. You will notice the line numbers where SQL is getting executed. This information is captured
even though you have not run the program.

__13. Click on Toggle Profile button on the view to see the view for the SQL profiling. At this time, we
will not see SQL profile data since we did not run the program.

2 Problems | @ Javadoc |T-\_\ Declaratic | [Z Properties Lk pured
b s

. B Console| =1 5QL Resul "% Access Pl 9 Error L

Click 1o toggle the profile _ﬂ|FE|i i

Elﬂva Projects ) —
| Nurnber of Times Run| :ﬁj

= & pureQuery]DBEC

= B comibm pureQuery |DBEC
YWWe will capturs these information when we run the

= [ h :
] JtaeD2 java program using pureCGuery Run Configurations.

I Line# 156 executelpdate{)
b B Lne# 174 SELECT count{ CUST_CODE) FROM C
b B Line# 191 SELECT CUST_CODE, SUM{ORD_ST(

B e d 33 natarnaStatarmanti |

JIDahhasa wsqq
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IBM Software

program and select Run As = Run Configurations...

lJ] jdbc02 java 3
package com.ibm.pureQuery.JDBC; s 1 Run on Server
Debug As v 2 Java Application
®impert java.sql. Connectmn;D Profile As » | EE 3 Pluglet
i 1 Validate
public class jdbcoz { Run Configurations..
| . Team L

__15. Click on pureQuery to select it first. Click on New launch configuration
hand side window populated with jdbc02.java

information.

—*|
= S

ﬁ MNew launch configuration

L - [ e e e e

| Apache Tomcat
& Eclipse Application
k4 Eclipse Data Tools
H Generic Server

E Generic Server(External Launch)

Name: |jdbc02

'3 Main 0= Arguments] =13 JRE] < Cl

Project:

.
[pureQuer',rJDBC f

Main class:

[cum.ibm.pureQuer',r.JDBC.jdbcDE

[] Include system libraries when sea

. You will see right

E HTTP Preview
IBM WASCE
& J2EE Preview
Java Applet
> Java Application
T |ET Transformation

Ju JUnit

& 0OSGI Framework

I XSL Transformation

Ju JUnit Plug-in Test l

[] Stop in main

[] Include inherited mains when sear

__16. Click on the Arguments
following console.

'® Main [69= Arguments\

Program arguments:
RPT

As of today we have 1951 customers.

customer id:
customer id:
customer id:

125,net sales:3018.01
115,net sales:2959.13
113, net sales: 1580, 25

tab and specify RPT and click Run to run the program. You will see

Lab 7 — pureQuery for JDBC Applicatio
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__17. Go to the pureQuery Outline view and hit the refresh button. You will see a view similar as shown.

[ Problems @ Javadoc [ Declaration [0 Properies b B Consote: [ SGL Aesults c% Access Flan | 9] ErrorLog| = 8
Java Projects -
Number of Times Tatal Time Max Time  Average Time Min Time
"V 2! pureQuery|DBEC
" com Jbm pureQuery |DBC
= 4 |dbc02 Java Motice problern SOL gething executed 1951 times
I, Line# 157 executelipdate()
b [ Line# 175: SELECT count{Cl 1 61.00 | B0 | 6100 1 61.00
b [ Line# 192: SELECT CUST_C 1 24.00 ” 24.00 | 24.00 l 2400
I Line# 24: getMergeStatermnes
[, Line# 242: execute() '% a.05 7.00
b [ s e 128.00 12800
B0 executeuery()
12 pureQuerylabs
Datahm| Java |s.q1_|

__18. Click on menu Run = Run Configurations.... Click on Arguments tab and specify LST
option. Click Run to run the program.

9 Main ()= Arguments 149150 EN:Retro:Retro sunglasses are
149160:EN:Retro:Retro sunglasses are
151110:EN:Astro Pilot:This GPS has a
| LsT 151120:EN: Astro Pilot:This GPS has a

Program argurments:

__19. Go to the pureQuery Outline view and hit the refresh button. You will see a view similar as shown.

[* Proble @ Javade (& Declarat = Propert ME' Console [ SOL Re rE_q Access |9l Emorls | T =
Lo = =

Java Projects

Number of Times Ru Total Tirme Max Time Average Time Min Time

‘V‘ 2 pureCuery|DEC
| = # com.ibm.pureQuery. |DEC
= U] |dbe02 java
B Uine# 157 executaUpdatel)
B i Line# 175; SELECT count{Cl
b [, Line# 192: SELECT CUST_C
I, Line £ 24 getMergeStaterme
0 Line# 242 execute()
b sql

b [ executeGuery() 1 @ 3‘“@ H@ Elﬂag

B & pureQueryLabs

Database| Java | L|
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__20. Click on menu Run = Run Configurations.... Click on Arguments tab and specify ADD
TOOLS “This is a description” . Click Run to run the program.

i:_:_.":1' Maiﬂ_!.bﬂ=ﬂ£%jmentﬁ bﬂ_]HE“ =<terminated=> jdbc02 [PureQuery] /opt/ibm/DSDEV2.

T T B 154160:EN:Tools: This is a description

ADD Tools "This is a descriptiun"r

__21. Go to the pureQuery Outline view and hit the refresh button. You will see a view similar as shown.

(%! Proble | @ Javado |[E Declarat = Propert] S pureQu £3. © Console [ SOL Re 45-_; Access |9 Emorlo| = =
- N S I N - - - i e _ - e — i e ’
L = i

e

Mumber of Times Ru  Total Time Max Time Average Time  Min Time
= @& pureQuery|DBC
= # com.ibm pureQuery [DBEC
= [1] jdbcozZ java

L Une# 157: executeUpdate() | 1 49700 49700 49700  497.00

b [l Line# 175 SELECT countiCl

B il Line# 192: SELECT CUST_C
0l Line# 24: getMergeStatemer
[l Line# 242 execute{)

B[ =gl

bl executeQueryi)

153.67 56.00

L
w
é
o
un
o
&

I @ purequeryLabs

Database | Java [SQL

7.3  Optimization when source is available

In this section, we will capture metadata to enable optimization using pureQuery.

__22. Click pureQueryJDBC project and hit ALT-ENTERto open properties.

[# Package Explorer 23 'Eg Hierarchy]

P = PQPOT Hit ALT-Enter

P Esrc
P =) JRE System Library [jdk]
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__23. Click on pureQuery and select the check box for Enable SQL capturing and binding for
JDBC ap plications

Java Build Path Client Optimization

» Java Code Style *
P Java Compiler

Enable S0QL capturing and binding for I
P Java Editor
Javadoc Location Location for DE2|ccConfiguration. prop

Project References

ureQuery XML Editing Preferences

__24. After we enable SQL capture, you will notice addition of 2 files in the Java project as shown.

[# Package Explorer 3 'Eg Hierarchy
I = PQPOT

~ & pureQuery)DBC

= @ src
> {3 com.ibm pureQuery |DBC
Em DBZ2)ccConfiguration. properties
pdg.properties

__25. We will be running this program using scripts given in /home/ibomuser/POT_PQ/07JDBC  so
that you do not have to keep on modifying the program arguments for each and every step. This
has been done for your convenience. This program uses JDBC calls to do SELECT MERGEnd
DELETE against GOSALES.PRODUCT_NAME_LOOKitdBle. We will run the program by using
different test cases to capture SQL metadata through the command line.

__26. Close all open files by clicking <CTRL><SHIFT><W>,
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7.3.1 Capture metadata

__27. Double click on pdqg.properties to open it in an editor. It has pdq properties set to capture the
SQL metadata.
i Package Explorer 13 s Hierarchy = 8
= s S
- | #To enable the pureQuery JOBC Client Optimizer
b = POQPOT #that are successfully executed, provide propef
4 & pdq. capitureMode=0N
¥ e pareQueryDaC # pdg . executionMode=DYNAMIC
= Ssrc # pdg. pureguerysml="pu reQueryFolder/capture
b com.ibm.pureOuery IDBC #To exacute your application in STATIC mode, pA
8 PARALY # pda, captu reMode=0FF
[ DEZjccConflguration properties & pey. executionMode=STATIC
B pdo.properiies p #T0 FESTrict your application to executling know
; | e prg, capturedOnly=true
[ =4 |RE System Library [|dk] pdd. captu reMode=0N
b mi Beferenced Libraries pdg, executionMode=0YNAMIC
pdq. pureQueryXml=purefueryFolder/capture, pdoxm
b 1= pureQueryFolder pdq. stackT raceDepth=- 1

__28. Go to the Command Window and make sure that you are in /home/ibmuser/POT_PQ/07JDBC
directory and review the contents of jdbc03

iIbmuser@pegasus:~/POT_PQ/07]DBC

Fle Edit View Terminal Tabs Help
[ibmuser@pegasus O7IDBC]%|cat jdbcB3 |#4——

__29. Run script jdbc03 to run the JDBC application with different test cases and to capture SQL
metadata.

Ibmuser@pedgasus:~/POT_PQ/07|DBC

Fle Edit View Terminal Tabs Help
[ibmuser@pegasus O7IDBC]S| ./jdbcB3 |4—

IDMUSEr(@pegasus: ~

File Edit View Terminal Tabs Help

Executed by : ibmuser on pegasus.ibm.com at Fri Mar 27 20:13:17 EDT 2009
Running test cases to capture S0QL metadata except DELETE

Please review the output in ./jdbc@3 OUTPUT.TXT.

[ibmuser@pegasus O7IDBC]S
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__30. Review jdbc03_OUTPUT.TXT file. This contains output from our custom JDBC application.

__31. Go to the Package Explorer and notice capture.pdgxml in pureQueryFolder . This file will
contain SQL metadata when we run our custom JDBC application in the next step. (Press F5 to
refresh your Package Explorer if you do not see this file.)

Foe METETETTCE W CIaTairme

¥ (= pureQueryFolder Please note:

I = analysis

P = exec pdo.properties contains
directives for pureCuery to
so capture pdgxml analyze JDBgcod% K

|= capture pdgxml.org

Default bindProps capture pdgxml contains
captured SQL metadata.

Er Default.genProps

7.3.2 Browsing the captured metadata

__32. In the Package Explorer and hit F5 to refresh it. Expand folder pureQueryFolder = and double
click capture.pdgxml . You can view this file in two modes 1. In Edit mode and 2. In View
Source mode.

. In Edit mode. You can view each SQL statement captured and you can choose if you
want to Bind that statement or not. You also have an ability to edit a SQL statement to
replace original SQL statement with a new optimized without modifying the application.
You can change the statement only to the extent where new SQL statement is equivalent
to the original SQL if its input and output are identical. The new SQL statement is stored as
a child node of the original statement.

. Go ahead and modify SELECT count(CUST_CODE) statement to SELECT 100 FROM
SYSIBM.SYSDUMMY Ivhere you replaced original statement with a fixed return value of
100.

[}, SELECT PRODUCT_MNUMEBER, PRODUCT _LAMNGUAGE, PRODUCT_MNAME, FRODUCT_DES
~ [ SELECT count{CUST_CODE) FROM GOSALESCT.CU

Copy i
Ks Edit Statement
<:'r’3 Reset to capture statement
¥ Delete Statement

=4 SELECT 100 FROM SYSIBM.SYSDUMMY1

[@l sELECT CUST_CODE, SUM{ORD_STOT_COST)AS TC
[0l SELECT CUST_CODE FROM GOSALESCT.CUST ORD

. In View Source mode

RS I capture pdgxml &3

<statementDescriptor=
=prepare5qLl=5ELECT PRODUCT_NUMBER FROM GOSALES.PRODUCT_NAME_L
<statementType=QUERY</statementType=
<resultSetMetadata=>
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__33. Navigate to the pureQuery Outline view. Explore the contents of the Java and SQL tabs to
browse same information in different views. You will notice actual SQL statements now.

Vl [J] jdbc02 java |
P> @. SELECT PRODUCT_MNUMEER, PRODUCT_LANGUAGE, PRODUCT_MAME, PRODUCT_DES
@. Line# 138: executeQuery()

[0}, Line# 157: executeUpdate()
b |6, SELECT count(CUST CODE) FROM GOSALESCT.CUST

v [# pureQu 4—— Future DB2 package
b [0} SELECT PRODUCT_NUMBER, PRODUCT LA

b [, SELECT ORD_NBR, ORD_NBR_OF_ITEMS, ¢
b [l SELECT CUST_CODE FROM GOSALESCT.C
b [l SELECT CUST CODE, SUM{ORD _STOT CC

__34. You can do a number of activities on the SQL shown in the pureQuery Outline view. Right
click on any SQL in any view to explore different actions. Try seeing explain plan for the SELECT
statement used in the JDBC application.

- -
(2. Problems [@ Javadoc [@5 Declaration [EI Properties [Ut: pureQuery Outlin &3

|ava Projects
= 2! pureQuery)|DBC

+ i com.ibm pureQuery JDBC
= [J] jdbc02 java

K m SELECT PRODUCT NUME W ) CT ME
= [J] Show in Source =

; : |
@. Line# 138: executeQuer @P Run SQL
=i Show in SQL Editor...
> @. SELECT countiCUST_COI @ Export SQL to File...
b [@) SELECT CUST_CODE, SUI UST Cf
Launch Visual Explain
> @. SELECT CUST_CODE FRC

i TN T | munthdarcan st ot

@. Line# 157: executeUpdat

CUST_C
63 Generate pureQuery code. ..
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__35. You can double click the SQL statement or stack trace element to pen the source code in an
editor window. The cursor will be positioned on the source line where the statement is being

executed.
public jdbcB2 () throws Exception
{
String url = "jdbc:db2: //bluepeart, 1bm, com: 5625 /G508"
string uid = “dbapot”;
5tring pwd = "dbapot®;

Class. forName (" com. ibm. db2. jcc. DB2Driver® j;

connection = DriverManager.getConnection{url, uid, pwd);
_* mergestatement = connectlon. prepareStatement(getMergeStatement()); |
b

public String getMergeStatement()
{

String sql = “"MERGE INTO GOSALES, PRODUCT _NAME LOOKUP B ° +
“WSING {WALUES{CAST{? AS INTEGER), CAST(? AS VARCHAR(2)), CAST(? AS VAl
"CAST{T AS VARCHAR{255)))) A (PRODUCT_NUMBER, PRODUCT_LANGUAGE, PRODUC

"PRODUCT_DESCRIPTION) ON B. FRODUCT _NUMBER = A, PRODULCT _NUMBER ° +
| - |

Prollarms @ |avadoc (% Declaration . Properties  ; pureQuery Outlin I3 B console, [ 51

iva Prpjects
7 & t.AreﬂueryJBEE

i

cam ibm . pureQuery |DBC
+ [0 jdbc02 java
[ I} SELECT PRODUCT_MUMBER, PRODUCT _LANGUAGE, PRODUCT_NAME, PRODUCT_DESCH
0w Line# 138 executeQuery(]
= | MERGE INTO GOSALES PRODUCT NAME LOOKLP B USING [(WALUES[CAST(? AS INTEGER
[® Une# 157

PG SELECT count{CUST CODE] FROM GOSALESCT.CUST

7.3.3 Configuring captured metadata

__36. Before captured metadata can be bound to a database in the form of a package, you will need to
define the package properties. In the Package Explorer, make sure you are positioned in the
pureQueryJDBC project, expand the folder pureQueryFolder and open the file
Default.genProps by double clicking on it. Through this configuration file you can define
package properties such as:

« Package name prefix

« Database collection id (or schema name containing package)

» If packages are versioned

 Maximum number of SQL statements that are to be included within a single package before
a new one is created.

__37. In the pureQuery outline view, go to the SQL view. This view provides a preview of the packages
that will be created based on the current configuration settings. You will notice the name of the
package is [pureQu ] and this name is selected since [-rootPkgName pureQu] is defined in the
Default.genProps configuration file.
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__38. Go and change this name to pureQueryJDBC in Default.genProps and save the
configuration file. A warning will be displayed indicating that the configuration properties have
been changed and a rebuild may be necessary. Click <Yes>.

Shome/ibmuser/POT_PQ/99WORKSPACE /pureQueryJDBEC/pureQueryFolder/capture. pdgxml= - rootPkgName pureQulerylDBC
Add

__39. Go back to the SQL tab in the pureQuery Outline view and now you should see the package
changed from [pureQu ] to [pureQueryJDBC ].

P [& Product_size lookupData

v E: pureQuery|DBC

I & Get_customer_nameData

(]
Database | Java| 5QL

__40. Go back to the Default.genProps file and if you hit <CTRL><SPACE>at the end of the line,
you can see other options available.

‘yvFolder/capture. pdgxml= - rootPkgName pureQueryJDBC -[*CTRL-SAPCE
[-collection =databaseCollection=] -collection
For applications that run SQL statically, this option
specifies the database collection in which to bind the -rootPkgName
packages. The default collection is "NULLID". -pkgVersion

__41. Do not use any other property at this time and close the editor window containing
Default.genProps file without saving it.

__42. Double click on the Default.bindProps file in pureQueryFolder in package explorer. To
change the default options, enter defaultOptions= at the bottom of the file and hit
<CTRL><SPACE>to invoke content assist and review the available options. Choose -
isolationLevel and set the value to CS.

defaultOptions= -isolationlewvel C5

__43. Save the file (CTRL-S) and now you are ready to bind the captured SQL statements to DB2.
7.3.4 Binding captured SQL statements

__44. In the Package Explorer navigate to the pureQueryFolder and select capture.pdgxml by
clicking on it.
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__45. Right click on it and select pureQuery = Bind ...
database connection. Select GSDB database to
capture.pdgxmi file to DB2 database.

The bind wizard is displayed prompting for a
bind the captured SQL statements from

¥ = pureQueryFolder

P (= analysis Source

b = exec

Properties

¥7 capture pdgxml

5| capture pdgxml.org
5 Default bindProps

‘s Hierarc  Debug As * 5 Default bindProps 2
Profile As g ault bind properties To
I pdq properties Team P begins with defaultOptil
= : Compare With , Ns= -bindOptions 'qual;r
P m JRE System Library [jdi]
P mi Referenced Libraries HEpLACH VI " Loping a pureQuery appl
RAS » terfaces that declare d

puraCiuery L I gind.

3
£ Open Default.genProps

Alt+Enter £ Open Default bindProps

defaultOptions= -isolationlevel C5

__46. Check Console view for the message.

[£ Problems (@ Javadoc ﬂ% Declaration (EI Properties (Ut: pureQuery Outl (E Console &2

B sqgL Results} a‘b

pureQuery rmessages

Find for xml file capture.pdgxml using connection GSDE in project pureQuery]DBEC succeeded.
[

__47. Navigate to the pureQuery Outline view and go to the SQL tab. Right click on pureQueryJDBC

package and select Show in Data Source Explorer

|E_r Problems | @ |avadoc |.@>|Decjara1jﬂn i El Properties | 4,

v E pureQuery|DBC

P & Get customer nameData

« Show in Data Source Explorer

[«

l Database

Java wﬁ_
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Click on the Properties  view to see the package characteristics.

\,

7.3.5

[f pata Source Explorer & = B ||[F problems | @ Javadoc | [E. Declaration . A, pureCluJ
= & ¥ |5 @ mg BT
P8 MNULLID ProductData2 ~|| # NULLID.<Package> pureQueryJDBC2
2 NULLID plire -
v pluraguery[DBCT e Hame |purequeryDBCZ
B 8 NULLID QuerlesDatal Gt -
vileges
B NULLID QueresDataz Liatel
Cptions
[ B NULLD QueriesDatad Schema DBRAPOT
Statarmeants
% SENULLD QueriesDatad Documentation Version
[+ # NULLID SQLALIGDOD
b NULLID SOLAZGOD Consl.. .oken 00o001204A6CTFIS
b & r SOLAIGOO Valid : |
b 8 NULLID SOLAAGOD
Last b time 200%-03-27-19 50 33 743460
[+ # NULLID SQLASGOOD
b SOLABGDR Lcc-uecnun ID:  NULLID
Note: If you do not see Properties view, go to Window = Show View = Other ...

Expand General and click on Properties.

Run Application and Monitor Through Omegamon

Let us recap what we have done so far:

__49.

_50.

_ 51,

Enabled the Java project for pureQuery JDBC.

Captured the SQL statements by setting properties in pdq.properties

Browsed the SQL statements and their associated metadata. Configured Default.genProps
set the rootPkgName .

Bound the package

to

Now, you will run application by modifying pdg.properties to set executionMODE to

DYNAMIC or STATIC and monitor it through Omegamon.

Double Click on the TSOicon on your desktop and type L TSO and hit right CTRLkey.

Specify login ID as IBMUSERand hit right CTRLkey to go to the login screen.
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__52. Type-in password as IBMUSERand hit right CTRL key. When you see ISPF at the bottom of the
next screen, hit right CTRLKkey.

Enter LOGON parameters below:

Userid ===» IBMUSER

Password

Procedure ===>

__54. Type option 2 and hit right CTRL key to launch classic Omegamon interface.

Select one of the following.

gg 1. Create and execute reporting commands
VYiew online DBZ2 activity - Classic Interface
View online DBZ2 activity - PE ISPF OLM
Maintain parameter data sets
Customize report and trace lavouts
Exception profiling

__55. Type-in L in the next screen to login to the classic Omegamon. Keep default options as it is.
Press right CTRLkey in the next copyright message screen.

Invoke OMEGAMOM X¥E for DB2 PE Classic Interface
Command ===>

__56. In the next screen, you will see several Omegamon menu options. Type-in H option and hit right
CTRLKkey.

Help/MHews/Index PF1
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__57. Type-in B option and hit right CTRLkey to go to the thread history.

__58. Change report interval to 10 minutes and hit right CTRLkey.

START-DATE/TIME

END-DATE/TIME

RELATIVE-START = 1 HOUR
RELATIVE-END from start
REPORT-INTERVAL 1 minutes

__59. Hit CTRLkey in the next screen and you will see Thread History By Report Interval
Screen .

THREAD HISTORY BY REPORT IMTERVAL
HARP
Report Interwval: 10 mins Start: 05702 18:25:00. 000000
Report Filtered: NO End: 05/02 19:24:59.999999

Dl1k/ In-DB2 In-DB2 In-DB2 GetP/
Time Thrds Commit Abort DML TOut Elap Tm CPU Tm Wait Tm Getpage

I 18:50-19:20 Mo Thread Activity
- 18:40 2 17 ] 24
- 18:30 424 4285 0 10915
- 18:25 352 3536 1 10792

__60. You are now ready to run Java program in DYNAMIC and STATIC mode few times and notice the
performance difference between 2 using Omegamon. You will switch back and forth between
Data Studio and this screen as you run your Java.
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61

_62.

__63.

64,

65,

__66.

Now, switch back to the Data Studio and go to the jdbc02.java program and modify the
clientProgramName  property name to DYNAPROGo that we can distinguish between different
runs using correlation id. Hit CTRL-S to save the file

public jdbc®2 () throws Exception

{
Properties conProp = new Properties();
String url = "jdbc:db2://bluepearl. ibm. com: 5025 /G5DE" ;
conP rop. putt "user", "dbapgt" IR ChEI'IQE to DYMNAPROG
conProp.put({"password", "dbapot");
conProp.put({"clientProgramName", I
conProp.put("emulateFarameterMetabataForiCalls", "1");
conProp.put(" retrieveMessagesFromserveronGetMessage”,

Class. forName("com. ibm. db2. jcc. DE2Driver");

Right click anywhere in the program and click Run As = Run Configurations

Select jdbc02 in PureQuery option and click on the Run button and verify the run status from
the console view.

= . PureQuery

Open pdg.properties file and change the value of captureMode from ONto OFFto disable
statement capturing. Change the default value for the executionMode from DYNAMICto
STATIC to enable static execution.

Em DEZ2)ccConfiguration.f = 5dq. capturedonly=true
# ndg. cap s Y= e

= ] pdq. captureMode=0FF €= Change to OFF and

pdg. executionMode=STATI C|+-w STATIC

pdg. pureQueryXml=purefueryFolder/capture. pdgxml
I* =) Referenced Libraries pdg. stackTraceDepth=-1

P =) JRE System Library [jdk]

HI1J Tl Au L _'r'l.'l.l 1 \:Il.'l.'L.L'_\:IL.Ll.I LU TATLU LAY AW 4

E

i .|

After running the program, go back to the jdbc02.java and modify clientProgramName
property to STATPROGHit CTRL-S to save the file and run the program again as you did in the
previous steps.

Go back to the Omegamon screen and type G against the most recent time interval and hit right
CTRLKkey.

GetP
Time Thrds Commit Abort DML TOut Elap Tm CPU Tm Wait Tm Getpage RIO

388 3899 0 19. 17. .0 11738 11738
18:50-19:30 Mo Thread Activity
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__67. The next screen should look like the following. If you only see DYNAPROGwvait for few minutes for
STATPROGo appear as our time interval is set to 10 minutes. It may also so happen that you
might see both in different time interval depending upon the actual time of the capture.

+ DLk/ In-DBZ2 1In-DB2 In-DB2 GetP
t+Corrid Thrds Commit Abrt DML TOut Elap Tm CPU Tm Wait Tm Getpage RIO

+DI'-IAPRUG 194 1954 10. . . >888 5888
+5TATPROG 194 1945 . . . 2850 5850

__68. Notice the difference in DMLcount between DYNAMICand STATIC. This is mainly due to NO
PREPARHor STATIC SQL. Also notice the time difference between static and dynamic. [Please
note: This is not a performance measurement system but still you see the improvement in the execution
time. When you incrementally add all of these savings for thousands of dynamic SQL, your savings in CPU
utilization could be significant.]
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7.4  Optimization when source is not available

In this section you will use the pureQuery command line utilities to capture, configure and bind SQL that
is issued in a Java application for which you do not have the source. We will use same program
assuming that we do not have source.

Go back to the Command Window and you will run commands from this shell.

total 56
-TWX-XT
-rwW-r--r
-TWX-XT
-TwW-TwW-T
-TWXr-XT
-TWXr-XT
-TWX-XT
SMWXr-XTr
SMWXr-XTr
-TWX-XT
-TWX-XT

-X
-¥
-X
-X
-X
-X
-X
-¥
-x 1

el el el el el

ibmuser
ibmuser
ibmuser
ibmuser
ibmuser
ibmuser
ibmuser
ibmuser
ibmuser
ibmuser
ibmuser

[ibmuser@pegasus O7IDBC]S I

= ibmuser@pegasus:~/FOT_ PQ/07]DEC

File Edit Miew Terminal Tabs Help
[ibmuser@pegasus O7JIDBC]% 1s -1

ibmuser 572 Mar 14 16:52 jdbcol
ibmuser 10918 Mar 27 14:50 jdbcB®2.java
ibmuser 1525 Mar 27 208:13 jdbco3
ibmuser 5495 Mar 27 21:20 jdbcB4.jar
ibmuser 1342 Mar 14 16:50 jdbcis
ibmuser 1683 Mar 14 16:50 jdbcit
ibmuser 1388 Mar 14 16:45 jdbci7
ibmuser 1389 Mar 14 16:45 jdbcos
ibmuser 1644 Mar 14 16:47 jdbco9
ibmuser 913 Mar 14 13:36 jdbclD
ibmuser 1494 Mar 14 16:48 jdbcll

__69. For this lab, 5 administration scripts have been created for you.
jdbc04.jar

jobcos
jobco6
jdbco7
jobcos
jdbco9

N\,

This is our custom application JAR file
This script runs the custom application as it is

This script runs the application for different test cases and captures
SQL statements and puts them in capture.pdgxml

This script configures capture.pdgxml file for binding purposes.

This script binds the SQL statements from capture.pdgxml to the
database

This script runs the custom application in STATIC mode.

Note: These above mentioned scripts are not part of Data Studio. These scripts have been

provided to you in this PoT as samples for you to customize your profile in your JDBC
applications.

7.4.1 Run custom JDBC application as it is

__70. At your command prompt, run jdbc05 to execute custom JDBCprogram as shown below.

Ibmuser@pegasus:;

Fle Edit View Terminal Taps Help

[ibmuser@pegasus O7IDBC]%|./]jdbc@5s |—
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Capture SQL metadata

To capture the SQL statements that are being issued by our custom application, we will modify a
few runtime environment settings for the application.

. Include the required DB2 JCC driver and pureQuery JAR files.

. Enable pureQuery capabilities in the JDBC driver.

Review script jdbc06 .

ibmuser@pegasus;~/POT_PQ/07]DBC

File Edit View Terminal Tabs Help
[ibmuser@pegasus B7IDBC]S cat jdbcﬂﬁl —

Notice following highlighted changes that were added to capture the SQL statements from the
custom JDBC application program.

CLPATH=%JCC HOME/db2jcc.jar:3JCC_HOME/db2jcc_license cisuz.jar
CLPATH=SCLPATH:SPOHOME/pdq.jar Added Q

¥ rt
CLPATH=SCLPATH: SPQHOME/pdgmgmt . jar 80 purel-Lery suppo
CLPATH=SCLPATH:S$PWD/jdbcB4.jar

CAPTURE=-Ddb2.jcc.pdgProperties=captureMode’ (ONY),
CAPTURE=%{CAPTURE}executionMode (DYNAMICY ) , #—
CAPTURE=5%{CAPTURE}pureQueryXmly (SPWD\capture.pdgxmly) , %
CAPTURE=%{CAPTURE}allowDynamic5SQL" (true)
PROGRAM=com.ibm.pureQuery.JDBC. jdbcB2

The jdbc06 script is very similar to jdbc0O5 that was used in the previous section. The Java
classpath was updated to include the required pureQuery runtime JAR files and a
db2.jcc.pdgProperties property was passed to the JVM. Through this property, we signaled
to the DB2 JCC driver to start capturing the SQL and create a capture.pdgxml file to store the
metadata. Now, run the script to capture the SQL.

Ibmuser@pegasus:~/POT_PQ/07]DBC

File Edit View Terminal Tabs Help
[ibmuser@pegasus O7IDBC]S ./jdbcBb I*l—'

Note: In areal life scenario, one would exercise all known use cases to capture as much SQL
as possible. However, here we are not using DELETE on purpose to show other things
in lab later.
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7.4.3 Configuring SQL metadata

__74. The command line utilities support batch configuration and binding of the captured metadata.
These utilities are implemented as Java classes packaged together in pureQuery runtime JAR
files. View jdbcO7 file and this script invokes Configure utility and it assigns a package prefix
and a collection ID or schema name for the package.

capture file
SJAVA -cp SCLPATH SPROGRAM -pureQueryXml SPWD/capture.pdgxml %

-rootPkgName CUSTREGP -collection PDQCOL == SOUTFILE
root package name —%. ™. PDQCOL as collection ID

__75. Go ahead and run jdbc0O7 to make changes in the capture.pdgxmi file.

Ibmuser@pegasus:~/POT PQ/07JDBC

Fle Edit ¥iew Terminal Tabs Help
[ibmuser@pegasus B71DBC]S| ./jdbcB7 |4——

ibmuser@pegasus:~/POT PQ/0Y|DBC

File Edit Yiew Terminal Tabs Help

Executed by : ibmuser on pegasus.ibm.com at Fri Mar 27 21:48:47 EDT 2009
Running test cases to capture 50L metadata except DELETE

Please review the output in ./jdbcB7_O0OUTPUT.TXT.

[ibmuseri@pegasus EI?JDBC]$|CE|1: jdbcO7 _OUTPUT.TXT I 5

__76. The Configure command provides many other options and you can see the help by running the
following command in your command shell window. (Run script jdbc10 and see the output file)

7.4.4 Bind SQL metadata

__77. Review script jdbc08 .

Ibmuser@pegasus:~/POT_PO/07|DBC

File Edit View Terminal Tabs Help

[ibmuser@pegasus 07IDBC]S|cat jdbch8 | .g—0
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___78. The bind utility processes the previously captured and configured metadata and creates one or
more packages in the database. You are invoking the StaticBinder utility to bind SQL and its

metadata from capture.pdgxml file.

URL=-url jdbc:db2://bluepearl.ibm.com:5025/6G5DB
ISERINFO=-user dbapot -password dbapot ) )
PROGRAM=com. 1bm.pdq. tools.StaticBinder |4 Static Binder

SJAVA -cp SCLPATH SPROGRAM -pureQueryxml SPWD/capture.pdgxml *

SURL %USERINFO -isolationlLevel C5 == SOUTFILE
Isolation level

echo Running test cases to capture 5(QL metadata except DELETE XML file having
SQL metadata

__79. Go ahead and run jdbc08 from the command prompt and you can see the package created

through Data Studio.

Running test cases to capture S0L metadata except DELETE

Executed by : ibmuser on pegasus.ibm.com at Fri Mar 27 22:11:47 EDT 2009

Lab 7 — pureQuery for JDBC Applications
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4% Data Source Explorer &2 =
5% & |5 @ Mg E

= Configuration Repositories

= [=Database Connections
Ed Derby Sample Connection
= E G5DE (DB2 for z/O5 V9 (New-Function Mode])
- [L GSDB *——
[ [ Databases
[T Roles
< [ 5chemas
P 55 DB2DEBUG
v EF DBAPOT®——
I [ Aliases
P Auxiliary Tables
P [ Dependencies
P[] )ars
P COMQTs
~ [ Packages #— 1
P B NULLID ATSGO1

== PDQCOL.CUSTREGP2

P GOSATESC T GET_CUSTOMER _NA

__80. There are many options available with the StaticBinder and you can run following command
to see them. (Run script jdbc10 and see the output file)

7.4.5 Run Packaged Application in STATIC SQL mode

__81. Review script jdbc09 and notice options to run this custom JDBC application in STATIC mode.

Ibmuser@pegasus:~/POT PQ/07JDBC

Fle Edit View Terminal Tabs _ﬂeip

[ibmuser@pegasus @7JDBC]S|cat jdbcO? |¢—
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CAPTURE=-Ddb2.jcc.pdgProperties=captureMode’ (OFF\) , #=—
CAPTURE=%{CAPTURE}executionMode’ (STATICY) , #4—
CAPTURE=3{CAPTURE}pureQueryXmly (SPWD/capture.pdgxmly],
CAPTURE=%{CAPTURE}allowDynamic5S0L% (true)
PROGRAM=com.ibm.pureQuery.JDBC. jdbcB2

__82. You will notice that we have specified captureMode OFF and executionMode has been
specified as STATIC and dynamicSQL are still allowed.

__83. Go ahead and run jdbc09 .

Ibmuser@pegasus:~/POT_PQ/07]DBC

File Edit View Terminal Tabs Help
[ibmuser@pegasus B7JIDBC]S| ./ jdbcB9 | e

: Note: How would you know if you are really using SQLs in static mode or not?

[Hint: Drop package PDQCOL.CUSTREGP&nd run one of the above command. You should
get SQL -805 error indicating that the package was not found.] After your test, run JDBCO8
command again to bind the package.

__84. Review script jdbcll and notice the option allowDynamicSQL modified from true to false
and will try to delete one of the product that we registered before.

i Remember: We did not capture the DELETE statement.

CLPATH=5JCC HOME/db2jcc.jar:3JCC_HOME/db2jcc license cisuz.jar
CLPATH=SCLPATH: $PQHOME/pdqg. jar

CLPATH=SCLPATH: $PQHOME/pdgmgmt. jar

CLPATH=SCLPATH: $PWD/jdbcB4. jar

CAPTURE=-Ddb2.jcc.pdgProperties=captureMode’ (OFF\),
CAPTURE=%{CAPTURE}executionMode’ (STATICN),
CAPTURE=%{CAPTURE}pureQueryXmly ($PWD/capture.pdgxml\),
CAPTURE=%{CAPTURE}allowDynamic5QL" (falsel) a— Mo dynamic SOAL allowed
PROGRAM=com.ibm.pureQuery.JDBC. jdbcB2

Try delete and it should fail

echo Running app using static 50L and trying DELy(E which was not captured

$JAVA -cp SCLPATH sCAPTURE sPROGRAM|DEL Hammer == SOUTFILE 2=&1
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__85. Go ahead and run script jdbcl11

Ibmuser@pegasus:~/POT

File Edit View Terminal Tabs Help
[ibmuser@pegasus O7IDBC]S .,fjdbclll Y

__86. The problem you have just seen is an indication that the application issued an SQL statement
that was not captured previously. The driver has thrown an exception because it was configured
to run all SQL statements statically but encountered a SQL statement for which no metadata was
previously captured. There are several solutions to the problem.

. Repeat the process (capture, configure and bind) to capture the missing SQL and re-run
the application in static SQL mode.

i. You can re-run your application in capture mode and exercise the use cases that
were missed during the previous capture iteration using either one of the following
two property settings:

captureMode(ON), executionMode(DYNAMIC)
captureMode(ON), executionMode(STATIC), allowDynami CcSQL(TRUE)

. The process is defined to as incremental capture. After a subsequent re-
configuration and rebind operation the JDBC application should be able to
execute its SQL statically.

. Run the application in static SQL execution mode but allow dynamic SQL execution to
avoid application failures.

L This solution avoids the issue of not having captured all SQL statements by
allowing for the execution of SQL in dynamic mode. The only difference between
this solution and the previous one is that no incremental capture is performed.

captureMode(OFF), executionMode(STATIC), allowDynamicSQL(TRUE)

. The driver will execute an SQL statement statically if it has been captured before
execute it dynamically and capture it if execution succeeds.

__87. Complete the lab by applying one of the solutions shown above and verify successful execution
of all 3 registration commands with property executionMode(STATIC)

** End of Lab 7: pureQuery for JDBC Applications
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Lab 8 - pureQuery Advanced Concepts

This lab demonstrates some of the advanced features of the pureQuery. The following topics are
covered in this lab:

» Generate JPA compliant XML for annotated method SQL statements.
e Custom ResultHandler  to return a XML data structure.

e Custom ResultHandler to map ResultSet  into HTML output

e Custom ResultHandler  to populate nested beans.

* Use of Hook callback as a built in performance monitor.

8.1 Generate JPA compliant XML

In this section you will explore how annotated method SQL works in an XML file. Using annotated
method SQL in an XML file allows you to organize / isolate SQL accessor methods into separate
interface files. It also allows easy deployment of static SQL as well as allowing application metadata to
be gathered, stored and registered.

1. Close all open files by clicking <CTRL><SHIFT><W>. If you have a command window open
from the previous lab, close it.

__2. Inthe Package Explorer, expand apiDemo package in the pureQueryLabs project. Double
click on WebCatalogProduct.java to open it.
% Package Explorer i3 'Eg Hierarchy | = 0 .%Wéb,mtaiﬂgf’mﬂugt{ava E?;Ij

= q;_:,} - % [package cum.ibm.pureﬂueryﬁemo

Es

= = pureQuerylabs & *A bean that represents a rg
#import com.ibm.pdg.annotation

~ [ src il P Zat
I B com.ibm pureQueryDemo public class WebCatalogProduc

= com.ibm . pureQueryDemo.apiDemo
|EE P JUSH P S Class variables

> [J] Cust_ord java 2 @Id

protected int product num
protected String product |
1] InlineStyle java l protected String product |

[J] DiscontinuedProducts java

protected BigDecimal prod
protected String product |

[J] MethodStyle java

iV ¥ =

P [J] WebCatalogProductD ata java — 7 i
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3. To generate XML for the WebCatalogProduct bean, right click anywhere within
WebCatalogProduct.java and select pureQuery = Generate XML

package com. ibm. pureQue ryDema. apiDemo;

e T

® *A bean that repressnts a result set Tros

“import com, ibm, pdg.annotation.Id; Show In
Run As v [5% Run sSQL
public class wWebCatalogProduct {
Rebug As r
SasE § et Source Code Ana
Class varlables _Frﬂﬂ:lE,A.S
Bld
protected int product number; Validate 5 Format SQL
protected String product_name; Team b
protected String product_description; & Generate pureQu

protected BigDecimal production _cost; Compare With ¢ oG A
protected String product_image; Replace With
4.  The attributes from the bean WebCatalogProduct  are exported to the orm.xml file and it is
opened for you. Verify bean attributes in the orm.xml file.

=orm:entity class="com.ibm.pureQueryDemo.apilemo.WeblatalogProduct”=
=orm: attributes=
=orm: id name="product_number":=
=orm:column name="FRODUCT _NUMBER" /=
=0rm: generated-value/=
=/orm: id=
=pasic name="product_number":=
=orm:column name="FRODUCT NUMBER" /=
=/basic=
=orm: basic name="product_description"=
=orm:column name="FPRODUCT DESCRIPTION"/=
=/orm: basic=

Z Note: The orm.xml file is created in the pureQueryFolder under the pureQueryLabs
project. Did you know that why we exported attributes of the bean first before we go to
the next step?

__ 5. Open interface file WebCatalogProductData.java and right click anywhere within it and

select pureQuery = Generate XML. The SQLs defined in the interface are exported in the
orm.xml file. This is a JPA compliant XML file and is also known as named query methods.

=7xml version="1.8" encoding="UTF-8"7=<orm:entity-mappings xmlns="http://]a
=orm:guery==![COATA[SELECT P.PRODUCT NUMBER, 0.PRODUCT MNAME, 0.PROC
=form.named-native-query=<orm:named-native-query name="com.ibm.purefuer
=orm:auery==![COATA[SELECT P.PRODUCT NUMBER, 0.PRODUCT MNAME, 0.PROC
=form.named-native-query=<orm:.named-native-aquery name="com.ibm.pureguer
=orm:guery==![COATA[SELECT P.PRODUCT NUMBER, 0.PRODUCT MNAME, 0.PROC
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8.2 Examples of the Resul t Handl er

6.  Double click on the Terminal icon on the desktop to open up a command window.

Terrminal

7. Change your directory to: 08AVANCED and run advanced01 command to copy Java source
files from this directory to the Java project pureQueryLabs Java project.

Ibmuser@pegasus:~/POT_POQ/OBADVANCED

File Edit Miew Terminal Tabs Help

[ibmuser@pegasus POT_POJ]s cd 03ADVANCED/S Afp—
[ibmuser@pegasus O8ADVANCED]S ./advancedfl ——

8. Select src folder in pureQueryLabs project in your package explorer and hit F5 to refresh the
view.

= |12 pureQueryLabs |#———Hit F5 to refresh

I £ com.ibm . pureQueryDemo

~  com.ibm.pureQueryDemo.advanced

> [J] Cust_ord_detl java
P [J] Cust_ord java

P [J] CustomerOrderjava

8.2.1 XML handler

The pureQuery allows you to define your result set handler to customize results in any way
suitable to you. The only method in the ResultHandler APl is

handle(java.sql.ResultSet arg0) , @ generic method that given a ResultSet  will
produce a new Java object of class <T>. Therefore, in order for us to create a custom
ResultHandler , we must implement the handle(...)  method.

In the following example we will output to the console the Product Number, Name, Description,
Cost and Image for a PID=1110 . We will use the ResultHandler to format our output as
XML.
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__ 9. Openthe MyXMLHandler .java class. We will not edit this file.

fr.%ﬂ%@d&a .

f# Package Explorer EE\ Tg Hierarchyi
Iﬁa:kaga com., ibm. purefue

#import com.ibm. pdqg. runt

B !]"MyXM'LHéﬁcﬂer'.iaira > public class MyxXMLHandl

P [J] NestedCustomerOrder java e = public String handl

P [J] NestedCustomerOrderHandler java it rlr;gBuffer 3
ryY

P [J] ShowPerformance java = ResultSetMe

Notice that the MyXMLHandler class implements ResultHandler  of generic type String

public class MyXMLHandler implements ResultHandler=String= {

The handle(...) method is executed when the query(...) method of the Data API is invoked.
Within the handle(...) method, we form XML by formatting the column names as XML
Elements and the column data as the XML Text:

while (rs.next(}) {
|'rnr (int col = 1; col == m.getColumnCount(); col++) {
result.append("<" + m.getColumnName(col) + "=");
result.append(rs.getObject(col));
result.append("=/" + m.getColumnName(col) +
result. append("%n");

="

g

__10. Double click on the WebCatalogProductXML.java and study how Resultset Handler has
been used in the Query method.

P [J] systemMonitorHook java

* 0 WebCatalogProductXML java

I £ com.ibm pureQueryDemo apiDemo

return this.db.query(sql, new MyXMLHandler(), pid);
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__11. Right click anywhere in the WebCatalogProductXML.java and click on Run As = Java
Application to run the program. You will see an output shown below:

SuccessTully Connected to DB2

<PRODUCT_NUMBER=1110=/PRODUCT_NUMBER:=

<PRODUCT_NAME=TrailChef Water Bag</PRODUCT_MAME:=
<PRODUCT_DESCRIPTION=Lightweight, collapsible bag to carry liquids easily.
<PRODUCTION_COST=4.00</PRODUCTION_COST=

<PRODUCT _IMAGE=PB1CE1CGl. jpg=</PRODUCT _IMAGE=

8.2.2 Nested bean handler

__12. Double-click on the CustomerOrder.java and this bean extends Cust_ord bean and
contains Cust_ord_detl which contains details of the order. This bean represents one-to-
many relationship between Cust_ord and Cust ord _detl . We do not need to edit this file.

f% Package Explorer 32 T2 Hierarchy = B | [J] customerOrderjava 3

= <}-==D~ = package com.ibm. pureQueryDemo.advanced;

R e T e L) o

= “import java.util.ArraylList;
B [J] Cust_ord java P . y I

' 0 CustomerOrderjava —» public class| CustomerOrder extends Cust_ord |{

[» [J] DisplayCatalogHTML java
B [J] HTMLHandler java

protected List<Cust ord detl> details;

= public CustomerOrder()
i

P [J] MyXMLHandler java

__13. Open custom result handler NestedCustomerOrderHandler.java . In it we declare a bean
of CustomerOrder type and populate this through handle method which will be called by
data APIs query method.

__14. Open NestedCustomerOrder.java and review following data API.

5tring sql = "SELECT ORDER.*, DETAIL.* "
+ " FROM GOSALESCT.CUST_ORD AS ORDER, "
+ " GOSALESCT.CUST_ORD_DETL AS DETAIL *°
+ " WHERE ORDER.ORD_MBR = ? "
+ " AND ORDER.ORD_MER = DETAIL.ORD_NER ";

List=CustomerOrder= order = this.db.query(sql,
new NestedCustomerOrderHandler(), orderNumber);

__15. Right click anywhere in NestedCustomerOrder.java and select Run As = Java
Application
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__16. You should see results similar to one shown below.

SuccessTully Connected to DB2

CustomerOrder[getDetails=
Cust_ord_detl[getOrd_detl codegl083,| getOrd_nbr{lO0002, |getOrd_ship_date=2004-01-19,
Cust_ord_detl[getOrd_detl_code3l004,| getOrd_nbrlo0002, |getOrd_ship_date=2004-01-19,
Cust_ord_detl[getOrd_detl_codeH1005, getOrd_nbrfl00002, |getOrd_ship_date=2004-01-19,
Cust_ord_detl[getOrd_detl codeglOot,| getOrd _nbrflO0002, |getOrd_ship_date=2004-01-19,
Cust_ord_detl[getOrd_detl codegl007,| getOrd nbrlO0002, |getOrd_ship_date=2004-01-19,
null, 1]

8.2.3 HTML table handler

__17. Openthe HTMLHandler .java class in the editor. It demonstrates the use of custom
ResultHandler  to format the output of a ResultSet in an HTML. The handler can be used
with nearly any database query to format it into a displayable HTML representation of the query
results.

__18. Open DisplayCatalogHTML .java. Right click anywhere in DisplayCatalogHTML.java
and select Run As = Java Application

SuccessTully Connected to DEZ2

Iﬂeb[atalug html created,

__19. This will create an HTML file in the top level directory of the project. Right click on
pureQueryLabs project and click on <Refresh >. Right click on WebCatalog.html file and
select Open With = Web Browser and it will open in a browser, showing the HTML table.

il runBnEd st Oiei F3 |d> DisplayCatalo:
B WebCatalog html Open With | (HTML Editor
[4] Il Show In Shift4Alt+W  » | (1 Text Editor
ﬁ Data Source Explorer &3 | = -~ .. e | © Web Browser
|J] DisplayCatalogHTML j WebCatalog.htmi (i) HTML Table Printer &3 72 =

E .o |file://fhomefibmuser/POT_PQ/99WORKSPACE/pureQuerylLabs/WebC Vl = I

[PRODUCT_NUMBER [PRODUCT_NAME [PRODUCT_DESCRIPTION [PR

Lightweight, collapsible bag
TrailChef Water  [to carry liquids easily. Wide 10
Bag mouth for easy filling. Holds
10 liters.

1110
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Use of the Hook for built-in Performance Monitor

The pureQuery API allows you to provide an exit to receive control before and after each
method invocation. This part of the lab uses that feature to implement a basic performance
monitor. The Hook exit that we will use exploits a capability in the IBM JDBC driver called the
SystemMonitor . It allows you to see how much time was spent in various parts of the
processing like the driver, network and database server. As each pureQuery operation is
performed, these exits invoke the monitor and print the results to the console. The exit could
also be changed to print to a file.

Open the SystemMonitorHook.java class in the editor. However, as mentioned above,
simple changes could be made to write the output to an external. Notice that there are two
methods: A method named pre() which will be invoked before any pureQuery operation. The
other method named post() that will be invoked after each operation.

In this Hook class, the pre() method enables and starts the JDBC SystemMonitor . The
post() method stops the monitor and prints the measurements.

Open ShowPerformance.java program in an editor. To enable the Hook exits, we must
register our SystemMonitorHook  class with the Data object that will be used.

public ShowPerformance{Connection connl {
SystemMonitorHook monitorHook = new SystemMonitorHook();
this.db = DataFactory.getData(conn, monitorHook);

Right click anywhere ShowPerformance.java and click using the Run As = Java
Application

You will see an output similar to the one shown below:

SuccessTully Connected to DE2

Performance of method:. query(java.lang.5tring, com.ibm. pdqg. runti
Application Time: 263 milliseconds
Core Driver Time: 92837 microseconds <
Network Time: 25171 microseconds
server Time: |11805 microseconds
CustomerOrder[getDetails=
Cust_ord_detl[getOrd_detl code=1003, getOrd_nbr=100802, getOrd_
Cust_ord _detl[getOrd _detl code=1004, getOrd_nbr=100002, getOrd_
Cust_ord_detl[getOrd_detl_code=1005, getOrd_nbr=100002, getOrd_
Cust_ord_detl[getOrd_detl_code=1006, getOrd_nbr=100002, getOrd_
Cust_ord _detl[getOrd_detl code=1007, getOrd_nbr=100002, getOrd_
null, ]

** End of pureQuery Lab 8: pureQuery Advanced Conce  pts
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Appendix A. Notices

This information was developed for products and services offered in the U.S.A.

IBM may not offer the products, services, or features discussed in this document in other countries.
Consult your local IBM representative for information on the products and services currently available in
your area. Any reference to an IBM product, program, or service is not intended to state or imply that
only that IBM product, program, or service may be used. Any functionally equivalent product, program, or
service that does not infringe any IBM intellectual property right may be used instead. However, it is the
user's responsibility to evaluate and verify the operation of any non-IBM product, program, or service.

IBM may have patents or pending patent applications covering subject matter described in this
document. The furnishing of this document does not grant you any license to these patents. You can
send license inquiries, in writing, to:

IBM Director of Licensing
IBM Corporation

North Castle Drive
Armonk, NY 10504-1785
U.S.A.

For license inquiries regarding double-byte (DBCS) information, contact the IBM Intellectual Property
Department in your country or send inquiries, in writing, to:

IBM World Trade Asia Corporation
Licensing

2-31 Roppongi 3-chome, Minato-ku
Tokyo 106-0032, Japan

The following paragraph does not apply to the Unite d Kingdom or any other country where such
provisions are inconsistent with local law: INTERNATIONAL BUSINESS MACHINES
CORPORATION PROVIDES THIS PUBLICATION "AS IS" WITHOUT WARRANTY OF ANY KIND,
EITHER EXPRESS OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES
OF NON-INFRINGEMENT, MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE. Some
states do not allow disclaimer of express or implied warranties in certain transactions, therefore, this
statement may not apply to you.

This information could include technical inaccuracies or typographical errors. Changes are periodically
made to the information herein; these changes will be incorporated in new editions of the publication.
IBM may make improvements and/or changes in the product(s) and/or the program(s) described in this
publication at any time without notice.

Any references in this information to non-IBM Web sites are provided for convenience only and do not in
any manner serve as an endorsement of those Web sites. The materials at those Web sites are not part
of the materials for this IBM product and use of those Web sites is at your own risk.

IBM may use or distribute any of the information you supply in any way it believes appropriate without
incurring any obligation to you.

Any performance data contained herein was determined in a controlled environment. Therefore, the
results obtained in other operating environments may vary significantly. Some measurements may have
been made on development-level systems and there is no guarantee that these measurements will be
the same on generally available systems. Furthermore, some measurements may have been estimated
through extrapolation. Actual results may vary. Users of this document should verify the applicable data
for their specific environment.
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Information concerning non-IBM products was obtained from the suppliers of those products, their
published announcements or other publicly available sources. IBM has not tested those products and
cannot confirm the accuracy of performance, compatibility or any other claims related to non-IBM
products. Questions on the capabilities of non-IBM products should be addressed to the suppliers of
those products.

All statements regarding IBM's future direction and intent are subject to change or withdrawal without
notice, and represent goals and objectives only.

This information contains examples of data and reports used in daily business operations. To illustrate
them as completely as possible, the examples include the names of individuals, companies, brands, and
products. All of these names are fictitious and any similarity to the names and addresses used by an
actual business enterprise is entirely coincidental. All references to fictitious companies or individuals are
used for illustration purposes only.

COPYRIGHT LICENSE:

This information contains sample application programs in source language, which illustrate programming
technigues on various operating platforms. You may copy, maodify, and distribute these sample programs
in any form without payment to IBM, for the purposes of developing, using, marketing or distributing
application programs conforming to the application programming interface for the operating platform for
which the sample programs are written. These examples have not been thoroughly tested under all
conditions. IBM, therefore, cannot guarantee or imply reliability, serviceability, or function of these
programs.
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Appendix B. Trademarks and copyrights

The following terms are trademarks of International Business Machines Corporation in the United States,
other countries, or both:

IBM AIX CICS ClearCase ClearQuest Cloudscape
Cube Views DB2 developerWorks DRDA IMS IMS/ESA
Informix Lotus Lotus Workflow MQSeries OmniFind System p
Rational Redbooks Red Brick RequisitePro Systemi

System z Tivoli WebSphere Workplace

Adobe, Acrobat, Portable Document Format (PDF), and PostScript are either registered trademarks or
trademarks of Adobe Systems Incorporated in the United States, other countries, or both.

Cell Broadband Engine is a trademark of Sony Computer Entertainment, Inc. in the United States, other
countries, or both and is used under license therefrom.

Java and all Java-based trademarks and logos are trademarks of Sun Microsystems, Inc. in the United
States, other countries, or both. See Java Guidelines

Microsoft, Windows, Windows NT, and the Windows logo are trademarks of Microsoft Corporation in the
United States, other countries, or both.

Intel, Intel logo, Intel Inside, Intel Inside logo, Intel Centrino, Intel Centrino logo, Celeron, Intel Xeon, Intel
SpeedStep, Itanium, and Pentium are trademarks or registered trademarks of Intel Corporation or its
subsidiaries in the United States and other countries.

UNIX is a registered trademark of The Open Group in the United States and other countries.
Linux is a registered trademark of Linus Torvalds in the United States, other countries, or both.

ITIL is a registered trademark and a registered community trademark of the Office of Government
Commerce, and is registered in the U.S. Patent and Trademark Office.

IT Infrastructure Library is a registered trademark of the Central Computer and Telecommunications
Agency which is now part of the Office of Government Commerce.

Other company, product and service names may be trademarks or service marks of others.
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