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Lab 1 Introduction to Data Studio Developer

In this lab, you will open IBM® Data Studio and learn how to open the Java™ and Data 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 and profile a stored procedure.

11

1.

Required Initial Setup

Open up DB2 command window.

Click on DB2 Command Window icon on the desktop. NOTE: This is NOT just a Windows
Command prompt window. It is a DB2 command line processor window for executing DB2
commands.

Click on Start = All Programs = IBM DB2 = DB2COPY1l (Default) = Command
Line Tools = Command Window

All Pragrams  » IBM Scftware Development Platform  »

Mozilla Firefox
M@ IEMDEZ {Default) M@ Command Line Toals

IEM Installation Manager 3 General Administration Tools  » Command Line Processor
Information 3 Command YWwindow
Monitoring Tools 3
Set-up Tools 3

Log OFf E Shut Do

™

R e

N,

Note: Please do not try to run DB2 commands in regular Window Command window as it
will fail with an error that “Command line environment in not initialized”. Please make
sure that you open a command window as shown above.

You will see DB2 command window as shown below and change directory to
C:\POT_PDQ\O1INTRO.

Review and run INTROO1.CMD command to create a GSDB database and the necessary tables
and other objects for the lab exercises for this PoT. When the script finishes, continue with the
next section.

e DB2 CLP - DB2COPY1

Lab 1 — Introduction to Data Studio Developer Page 3
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1.2 Open Data Studio Developer
3. Open the IBM Data Studio Developer by clicking on this icon.
OR...You can open the IBM Data Studio Developer by clicking:
Start = All Programs = IBM Data Studio = Data Studio Developer
__ 4. Make sure that your workspace points C:\POT_PDQ\99WORKSPACE directory. Click <OK> and
wait for the Data Studio Developer to launch.
. & Workspace Launcher
Select a workspace
IBM Data Studio Developer stores your projects in a folder called a workspace.
Choose a workspace folder to use for this session,
et \POT_PDO9WORKSPACE v || Browse...
[Juse this as the default and do not ask again
[ oK ] [ Cancel ]
__ 5. You will see splash screen showing 3 products shell sharing with each other using a single
package.
/ Shell sharing 3 products in a single package
IBEM Data Studio 2.1 l
Integrated IBM Products
@ IBM Data Studio Administrator for DB2 Linux, UNEX, and Windows 2.1
@ 1BM Data Studio 2.1
@ IBM InfoSphere Data Architect 7.5.1
__ 6. Ifyou get to a welcome screen, close it.
2 Welcome Gl
Page 4 IBM Data Studio pureQuery For DBAs and Application Developers (v2.1)
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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.

perspective

ﬁlFEDatﬂ

CCOutline &2
1.3 Connect to a database and explore the tables
7.  Now we will connect to the GSDB database we just created by running that DB2 script.

__a. In the Data Source Explorer, right click on GSDB in the Database Connections folder.
Choose: Connect

¥ Data Source Explarer ©2 = B8 '
"B (5@ wmd BT
[= Configuration Repositories ’

=== Database Connections
E4 BIRT Classic Models Sample Database
63 De2PE [DR2 Alias]
E4 Derby Sample Connection

&
"4
=8 =] GS0E [DB2 &lias
D Change Mae ’
}Instance ‘ (
2 2 AW NV o 2"

__b. Enter the following in the Driver Properties:

User name: dbapot
Password: dbapot123

Check: Save password
URL: Add: :currentSchema=GOSALES; at the end. (Include semicolon also)
Drivers: |Other Driver Default V| {-:E' iy
Properties
Gzl |gpﬁnnal Please make sure that you type-in correctly.
|
Database: | GSDB v |
URL: | jdbe:db2: /flocalhost: 50000/GSD:currentSchema=GOSALES; |
User name: | dbapot + |
1
Password: | ssessenss 44— dhapotl123 If vou type-in incorrectly. |
[#] 5ave password no error is thrown but later
- . labs will not wark
properly.
B ""Mm‘-\ﬁ* e “—-...*H“‘ M, o A et RS
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__¢. We now have a connection and the database icon changes to reflect that.

DE- {DE-E ﬁ:ur LirnLe, UNLX, and Windows 'v'r
#F | Change Management

-ﬁ'-
w- [ GSDB e
CE Instance -

rEPYP T

__d. We can now use Data Studio Developer to explore the GSDB database objects.

__ 8. Select GSDB database in Data Source Explorer and right click on it to select Properties.

E-Eah Source Explorer |i3 Open 5L Scrapbook ’

e
=5 Roll forward...

= Configuration Reposi Backup... /
== Database Connectiol  Restart,..
B3 BIRT ClassicMod  Start... /

E4 DB2rE [DE2 Aliz2  Stop...
[+ E Derby Sample Co

ma "R = 1GS0E [DB2 Alias]
=& same [DB2 Alias]

8 gl S N ‘m_.f

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

% Properties for GSDB

|t§.f|:|e filter text | Ex | Common
~Default sohema Filter Marme: | G50E

Default Stored Procedure Filter

Description (optional):
Default Table Filter P (ep ) |

Driver Properties | Connect every time the workbench is started |"-_
B - - -, r-ﬁk-.__- .
__10. Inthe Data Source Explorer, expand Connections = GSDB = GSDB
| Data Source Explorer] £
R IOEIrT
= Configuration Repositories ..

== Database Connections ’

/=15 iGSDB (DB2 for Linux, UNIX, and Windows V9,5) ;

¢ B[ Cchange Management /

—n [] GSDB

P AN

Page 6 IBM Data Studio pureQuery For DBAs and Application Developers (v2.1)
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Again expand Schemas = GOSALES = Tables

HIDEIE Source Explorer i'i:@

DG =i 5@ g
S,

—HEI [ schemas
—»i- B GosaLEs

. L7 Aliases
L Dependendies
|_7) Federated Stored Procedures
[0 mgTs
(27 Micknames
[ Packages
[CJ Sequences
[_7) stored Procedures

/
/
/
/
/

A e s N

See avisual relationship between tables
__11. Do the following to see a relationship between tables.

a. Click on the PRODUCT table

b. 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.

[ Stored Procedures "‘
=0 Tables @Add to Overview Diagram
=) PRODUCT é
B , Compare With
6% Generate pureQuery Code ... ¢
'
Yalue Distributions ?
= Copy

__c. Check Infer implicit relationships, then OK in <Next> screen and you should see the
overview diagram.

[]Infer implicit relationships: < #
Include selected elements: -
EE INVENTORY _LEVELS ﬁ"'-
E5 ORDER_METHOD CL'

Lab 1 — Introduction to Data Studio Developer Page 7
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12,

_13.

__14.

__15.

__d. 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.

'Y Y

T2 <Tablex FFODUCT - Conrection "GSDR" &2

double click to I PRODUCT _TYPE

maximize and | & PRODUCT_TPE_CCCE
then again to | 2 PRODUCT_LINE_CODE [FK] "
-

Tedure g PRODUCT _TPE B

A ANV ANF SN SV AN

After viewing this, double click on the title to minimize the window.

Now close this overview diagram window (click on the X in the tab). =

Sample some data from a table.

In the Data Source Explorer, Tables folder, find the table PRODUCT. Right click on PRODUCT,
then choose: Data = Sample Contents

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.

@ SOL Results EE) '

| Type query expression here Starting run
SELECT * FROM "GOSALES". "PRODUCT" ’

Status Cneration Diate
E I Run successful W query
".Z::" _ILJEEE'I' _I-I”I[J l—" ’
FRODUCT _MHUMBER = BASE _PRODUCT

click here 1 32110 3

to see here ——» 2 20110 20 ,
3 92110 92
4

N o oW a1

Update statistics on a table

In the Data Source Explorer, Tables folder, right click on table PRODUCT, then choose:
Update Statistics. Review the SQL Results view to see how this was accomplished.

D lindate Sialistics
¥ Data Source Explorer 52 i Update Statistics
& Generate DOL...

rw | B2
B%ﬁ:&;ﬂ- ﬁ tha Analyze Impact...
Tables

& INVENTO

a"
,o
[ ORDER  Linkability "
/
St

5] Alter

—e-E

. % VRN

Page 8
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_16. In the Data Source Explorer, Tables folder, right click on table PRODUCT, then choose:
Generate DDL.
The output looks like this. Notice you can save this to run later if you like.
ALTER TABLE "GOSALES"."PRODUCT" DROP COMSTRAIMT "PRODUCB
DRIOP TABLE "GOSALES", "PRODUCT"; ’
CREATE TABLE "GOSALES"."PRODLCT" {
"PRODUCT _MWUMBER" INTEGER MOT MULL, ’
"BASE_PRODUCT _MUMBER" INTEGER,
"INTRODUCTION_DATE" TIMEST AMP, ,
"DISCONTINUED_DATE" TIMESTAMP,
"PRODIUCT _TYPE_CODE" INTEGER MOT MULL, /
"F'RDDUCT _COLOR_CODE" INTEGER,
. 5 ODE" GER,
GE 2T W NI N 4
Look at value distributions
__17. Inthe Data Source Explorer, Tables folder, right click on table PRODUCT, then choose: Value
Distributions = Multivariate
The output looks like this:
=] PRODUCT 22 -0
Table statistics (274 rows):
Fiald narme Dat... | “al... Mulls | Mini...  Max... Ran... Total Mean Sta..  1st. 4
PRODUCT_MUL., Cont... 274 o 1,110 154,.. 153,. 27,1.. 99,0. 445.. 66,6,
B&SE_PRODU,.. Cont.. 274 u] 1 154 153 271.. 989. 445. 66
INTRODUCTL.. Tem... 274 0
< >
Charts for selected fields  charts per page: | 4+ []Show Frequencies in 8
FRODUCT _MUMBER
56
438
28
21
16
= 10 10 10 10 10 10 10 10 10
5]
n__1 = 4 5 & 7 8 9 10 11 12 13 14 15 16
%10000
Lab 1 — Introduction to Data Studio Developer Page 9
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Compare objects

__18. Inthe Data Source Explorer, Sequences folder, right click on both: ORG_SEQ and PROD_SEQ
Then choose: Compare With = Each Other

= 55 GOSALES
[ aliases
[0 Dependencies
[ Federated Stored Proce
[ MQTs
[ Micknames
[ Packages
= Sequences
I”-LI ORG_SED
=l FROD SED
[ Stored Procedu |

) Tables Compare With Each Other
() User-Defined FL (
S’ L N N e

__19. 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.)

AANAANA

Page 10 IBM Data Studio pureQuery For DBAs and Application Developers (v2.1)

iz GSOB:GSOB.GOSALES.ORG_SEQ iz GSDB:GS0B.GOSALES, PROD_SED ’
li=l <Sequence> ORG_SEQ = <Sequence> PROD_SEQ
e Start value: | 100 | REETE Start value: | 1 ’
Privileges Increrment; |5 | Privileges Increment: ‘ 1 ’
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Documentation Minirfurn: | 100 | Documentation Minirfurn: | 1 ’
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1.4 Creating a table

__20. Make sure you stay in the GOSALES schema in the Data Source Explorer, right click on the
Tables folder itself then: Create = Table

[ Stored Procedures 'l-

=7 Pre B4 Add to Overview Diagrarm ’
11 Refresh o
S Filter.., -

0
3]
] Froperties

B A o g /I Va4

.

__21. This invokes a choice of editors. For now we will be using the data object editor. The Change
Management Script Editor is for another lab.

& Select the Editor to Use ,

Al

\:}/- Select which editor to uge for this action™ -
-

uChange Management Script Editor
@ ata Object Editor :
| r ,\\ ,\\ ,\\. I\\. , f

__22. Use the General screen of the Data Object Editor to create a table called: NEWTABLE

AN

] *Tablel i3
Data Object Editor

Data Object Properties

Specify additional properties to create your data object. The new data obijec
fram the definition of another dats object. Run DOL when you are done,

E <Table:= Tablel

General Name: QLD ) |

Privileges Label: (| This iz my first new table \h
Distribution Key =

Diata Partitions
Table Spaces Data capture: |NONE " |

— e O V g

Scherma: GOSALES

Lab 1 — Introduction to Data Studio Developer Page 11
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23,

24,

25,

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.

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:

B <Table> Tablel
¢ R4

ame
Mewcoll
MNewcol2

General

Primar...
O
O

Change once

Privileges
Distribution Key
Data Partitions
Table Spaces

Dimensions ’
Click here to add a new column.

Columns This is the "add new" icon.

Dr'"ﬂnshlps‘/

Domain

is added

el ol et

L
Leng(
32 ’

Data Type
WARCHAR
a column /'

\\\

Preview and then Run DDL. This same technique can be used to create any database object.

 DDL

here, Alternatively, they can be Opened with the SOL ed

DOL statements from the Data Object Properties and Impacted Object sections can be Preview

itor for further editing. '

CREATE TABLE "GOSALES". "MEMJTABLE" ¢
"Mewecoll" YARCHAR(32),
"Mewcol2" DATE

)
DATA CAPTURE MOME |

N N

< Preview DOL o

snL Open with SOL ed ,

Quac. ) o
‘m,/rx_f

et

150 Results 52

e
x&é

| Type query expression here
Status Operation
v Succes Sample C...

Date
2f3ﬂ:|9 1.

Connecti...
G5DB

" Succes Run SOL

<

| Starting run

CREATE TABLE "GOSALES"."MEWTABLE" {
"Neweoll" VARCHAR (323,
"Mewcol2" DATE

DATA CAPTURE MOMNE
Fun successiil >

Y AAAN

= AN EL T UL =S

=7 Tables
E==f ey T ARLE
B PRODUCT

2t 2 25" NI SN N

refreshed Data Source
Explorer view

"'-'
-
-
-
_—
-
w

Page 12
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1.5 Debug a Stored Procedure

In this section, you will create a data project. A data project is used to save SQL scripts, stored
procedure code, UDF code and so on. Data projects are usually used for application development, so
many DBAs may never create a data project. Still, if you are a DBA that would develop and debug
stored procedures, or if you develop SQL for any reason, you should give this a look.

Create a Project

__26. Create a new data project. In the drop down menu at the top of the Data Studio Developer,
select File, then: New = Project.

__27. Expand the Data folder, the choose: Data Development Project

== Data
12 Data Design Project
18] C=ta Development Project

B @?pse}del?yame#prk T
. ™, A " by , \T

a. In <Next> screen, specify PDQPOT as the project name and GOSALES as the schema
name and click <Next>.

YYY ¥

f& New Data Development Project

Data Development Project L
Specify a basic definition for the new project. Use the project to store a '
Project name: | POOPOT ’

N N V.V

b. Choose the GSDB database. <Next>

IConnections *

Ed BIRT Classic Models Sample Datahase'_.

E= DR2PE o

Dierby Sample Connection ‘
% ;

Ed SaMPLE ’

o o P H L5He

Lab 1 — Introduction to Data Studio Developer Page 13
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c. Choose GOSALES as the default schema. <Finish>

% New Data Development Project

Default Application Process Settings !

Specify the default values for the database manager
statements.

CEf It schema!

| it schiema in generated statements
Default path: | SYSIBM, SYSFELUN, SYSPROC, SYSIBMADM, D

A AN ANV ANV aNy 2"

__28. Inthe top left quadrant of your data perspective, you will see your Data Project Explorer. Here is
where your projects are managed. We’'ll be using it next to put our stored procedure code.

VAN

N

%:T. Data Project Explorer E@MI = <}==f> = :5'.

= 11JiPDQPOT (GSDB:jdbc:db2://localhost:50000/GSDB) g%
[7'SQL Scripts \ -
[ Stored Procedures

7 User-Defined Functions Your new project -

3 Web Services ;
-
£ XML

W YV N

Customize your Editor Settings

_29. Go to the Data Studio Developer drop down menu bar and find Window, then choose:
Preferences

Wilindowe lglElal

Mewy Wtinidon

-

| a7

Dpen Perspective .
Showe 4Wiewr *

Customize Perspective... /

Save Perspective As, ..

Feset Perspective... /

Close Perspective

Close All Perspectives /
<

Mavigation L4

_Praferences

Page 14 IBM Data Studio pureQuery For DBAs and Application Developers (v2.1)
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__30. 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.

& Preferences

|1::.fpe filter text ‘ S0L and XQuery Editor hd
GLE] - Specify default settings for use in the SOL and XQuery editor,
Ant
Backward Compatibility Y alidation
(= Data Management ) Yalidate statement syrnitax

Anthaorization Administration
Change Management Options for DB2 Default statement ter minator :

" Change Management Script Editor Of

- adrministrative Options C Yalidate table references ’

..._SQL and XQue Editur ) ) . )

_31. Click: <Apply> <OK>
Bring stored procedure code into your project
__32. Inyour Data Source Explorer, find the GSDB database schema called GOSALESCT.

__33. Inthis schema, find stored procedure GET_CUSTOMER_NAME. Right click on it then choose:
Open = With Routine Editor..

@ 59 GOSALESCT ) .

FH_TANIEEE G Run

G5 Dopendence I ¢ e o) €
|- Federated Stored Procedure ST SO Editor

3 MOTs £y Run Settings... ﬂ )

[ Micknames
[ Packages ¥ Drop ,
[ Sequences
=-_7 Stored Procedures

Sl CET CUSTOMER_MAME

-

__34. Choose the project you just created (PDQPOT) as the target to place this code and click
<Finish>.

Compare With *

Lab 1 — Introduction to Data Studio Developer Page 15
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35,

36

37

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

work with this code.

=" Stored Procedures
e 81| GOSALESCT, GET_CUSTOMER,_NAME
[ User-Defined Functions SP
C% web Services B
£ XML ®

Debug your stored procedure

In your Data Project Explorer (Please note: Not Data Source Explorer), find the stored procedure

Double click to create a break point on
first SQL statement

FIC GOSALESCT.GET CUSTOMER MNAME
ELECT CUST_FRS5T NAME
| INTC FIRST NAME

FRCHM GOSALESCT .CUST
WHERE CUST CODE = CUSTCMERID:

SELECT CUST LAST NAME

1. Data Project Explorer |j€:3 0 G ¥ = O #0 GET_CUSTOMER_NAME E3
= 11 PDQPOT (50E:jdbc:db2: /localhost: 50000/G5DE CREATE PROCEDURE GOSALESCT.GET CUSTOMEH
[ SQL Scripts

’

P
/

BE N

GET_CUSTOMER_NAME again. Right click on it then choose: Deploy.

|]£'[| Export...
File Edit Mavigate Search Project Run Scm
Y : : w5 validate /

Team
'ﬂ{_ Data Project Explorer r Compare With
-@ IDADEMO Replace With
— R "]
=-11J PDQPOT {GSDE:jdbc:db2: localhost: 5000 n_ga visual Explain
L7 sQL Scripts

[=1-|"7 Stored Procedures
S} GOSALESCT.GET_CUSTOMER._NA

B2 T ANV NN/

BE Add to Web Servic

In the Deploy Routines assistant, the Deploy Options screen, do the following:

Select: Use current database.
Select: Target Schema: GOSALESCT.
Check: Deploy source to the database

%) Deploy by building the zource
) Deploy using binaries if available in

_Targetdatahase
(¥} Use current database Target schema and default path for ds
() Use different database Target schema: I GOSALESCT I

| Deploy source to the database!

Page 16
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38. 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.

Routine Options

Specify routine aptions.

= [¥] = SQL Stored Procedur)
v GOSALESCT.GE
¥ hable debugging

39. The stored procedure code is now in your database, with the debug capability turned on. You
should be able to see the successful deploy in your SQL Results view.

| S0l Results 52 -
Type query expression here Running '
Stafs Operatian A || GOSALESCT.GET_CUSTOMER_MAME - Deploy for debug started. .

_ J DROP SPECIFIC PROCEDURE GOSALESCT.SOL020204142430100 _
v/ Succes Run Admi.. 2| ncs) FSET GET CUSTOMER_MAME - Drop stored procedure completed g
v/ Succes Run SQL £ | GOSALESCT.GET_CUSTOMER_MAME - Create stored procedure completed;
v Succee Deploy GO... = GOSALESCT GET_CUSTOMER_MAME - Deploy for debug successful.

=

i #Succee Db 1 f f f f _‘:'

40. 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.

#0 GET_CUSTOMER_MAME 53
CREATE PROCEDURE GOSMESCT.GET_CUSTDI-LEF/

Motice the blue dot - the break point we set
previously
PECIFIC GOSALESCT.GET CUSTOMEER NAME
BEGIN
e SELECT CUST_ FRST NAME

INTC FIRST NAME

FROM GOSALESCT.CUST

WHEEE CUST_CODE = CUSTOMERID; /

SELECT CUST_LAST NAME
INTO LAST NAME
FRCM GOSALESCT .CUST

WERE CUST g#ADE = CR@<OMERID,
r\‘\‘_ . f{\._f\\._f\\
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__41. Next, right click on GOSALESCT.GET_CUSTOMER_NAME stored procedure in Data Project
Explorer view and choose: debug -
=) Stored Procedures »”
H#] GOSALESCT GET_CUSTOMER_NAME ——

[ User-Defined Functions '
3 Wb Services = Copy ’

) s 2 Run Profiling...

Fun Settings...
5 g o~
at; Source Explorer i o (

- ¥ era Br
__ 42,

In <Next> window, accept the default and click on Debug button.

& Debug Configurations

Create, manage, and run configurations

T [ -+,
2 %| B 3

Name: | GOSALESCT.GET_CUSTOMER_NAME(INTEGER, VARCHAR VARCHAR,VARCHAR) - PDQPC|

type filter text -

| i #0 Main . % Source | = Common
L'j Apache Geronimo -
E Apache Tomcat i Project name: | PDQPOT | ’B[uwse... ]

= §'|] DE2 Stored Procedure Location {(URL): |jdbc:db2:mcmlhost: 50000/G5DB: currentSchema=GOS5ALES; |

S GOsALESCT.GET CU

& Edipse Application Procedure: | GOSALESCT.GET_CUSTOMER_NAME | |Browse... |
&3 Edipse Data Tools Argument ist: | 0,0UT,0UT,0UT | Edt.. |
E Generic Server

E Generic Server{External L
E HTTP Preview
IEM VWASCE

ﬁ T2FF Prassisw :
<_ | l Apply WEVErT
Filter matched 20 of 20 items L

o
(7
W

i_ Debug ] [ Close ]
R s e T #auwiwﬁwﬂwﬂﬂ
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__43. 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 click on <OK>.

Y Specify Parameter Values - GET_CUSTOMER_NAME

Specify the parameter values that you want to use for running or debugging the stored
procedure. You can set selected strings ar user-defined types to null,

Mame Type Yalue
CUSTOMERID INTEGER

”
U
2
rerer\med/w;?

__ 44, 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
5 suspends.

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

Do you want 1o open this perspective now?

[ lremember my decisian \

[ h(== l ’ Mo

__ 45, 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.

x B L O =
A EPAPT
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__46.

_ 47,

_48.

_49.

Go to Debug view in the Debug Perspective and either press F5 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 image a very large many-lined stored procedure you can debug.

% Debug &2 % Servers O B T ® 7 8= varishles . % Breakp

= E{I GOSALESCT.GET_CUSTOMER_MAME(INTEGEMSY ARCHAR, VARCHAR,VARCH | Mame
=4 jobe:db2:/flocalhost:S0000/GS08 H @ Diagnostic information

=¥ GET_CUSTOMER_NAME (SuspendedPtep into ® PHONE_MUMBER
= GET_CUSTOMER_MAME [Line: 1]  [F2 ® LAST MAME
Watch ® FIRST MNAME
C:‘:Ifge‘_* ® CUSTOMERID
Follow code here
< >

211 GET_CUSTOMER_MNAME 52

- CREATE PROCEDURE GOSALESCT.GET CUSTOMER NMNAME (IN CUSTOMERID INTEGER,

oOT FIRST NAME VARCHAR (1Z8),
OUT LAST MAME VARCHAR(1z3),
OUT PHOMNE MNUMEER VARCHAR(12ZE))

r"*"GIN / / __/ f f

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.

‘\,\\\\\

g-l] <terminated =GOSALESCT.GET_CUSTOMER N.ﬁ.MEﬂNTEGERﬁ-
- ter minated = jobcdb2: /flocalhost: S0 GSDE *-_-
K right click -a

AN 2N 2N aNi aNl aNb- -

Close the debug perspective when done.

Profile a stored procedure

Profiling allows you to see each line of code and how many times it is executed for a particular
running of that code. To see this right click on your stored procedure in the Data Project

Explorer and then: Run Profiling

W Delete 4--

ons :
S _Copy

et

Y AV I VN
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__50. Choose all defaults and all options. After it runs, double click on the SQL Results view to see
your profiling in full screen mode.

GOSALESCT.GET_CUSTOMER_MAME - Run started,

Data returned in result sets is limited to the first S0 rows, ’
Data returned in result set columns is limited to the first 100 bytes or characters.

GOSALESCT.GET_CUSTOMER_NAME - Calling the stored procedure.

GOSALESCT.GET_CUSTOMER_NAME - Run completed. /

ROWYIHURM | ROUTINESCHEMA | SPECIFL.. | LINE = NWUM_ITERATIOM = ELAPSED TIME | CPU{microseconds) | TEXT

-_ GOSALESCT SGCLO90.., -_ 0.01471

2 GOSALESCT sQLoeq.,. 2 -1.0 -1

3 3 GOSALESCT sSQLoeq. 3 -1 -1.0 -1 OO0000000O00O00 OUT LAST_MNARM,

4 4 GOSALESCT soLoea.,. 4 -1 -1.0 -1 00000000004 out PHONE_NU/
S 5 GOSALESCT sSQLoea. S -1 -1.0 -1 BEGIMN

6 6 GOSALESCT SQLoen. 6 1 1.31E-4 a] SELECT CUST_FRST_MNAME INTO FIRST.
77 GOSALESCT sQLoeq.., 7 -1 -1.0 -1 FROM GOEALESCT.CUST /
8 8 GOSALESCT sSQLoea. 8 -1 -1.0 -1 WHERE CUST_CODE = CUSTOMERID,™

9 9 GOSALESCT sQLoeq. 9 -1 -1.0 - 1 O

1o 10 GOSALESCT SQLoea.. 10 74E-5 SELECT CUST_LAST_MNAME INTO LAST

W S mgﬂ_f S P SUSS N

Notice you can run a stored procedure with profiling to break down each line of code to see how
many times it ran, how long it took and so on.

** End of pureQuery lab 01: Introduction to Data Studio Developer
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Lab 2

Introduction:

During this lab you will create a new java project using IBM Data Studio Developer. You will enable a

Java Project for pureQuery.

Create pureQuery Project

2.1 Creating a new Java Project

__ 1. Make sure that the Data Studio is open in the Java Perspective.

If Data Studio is not in the Java Perspective you can open one from the top left window of the

Data Studio window and choose:

Window = Open Perspective = Java

You should now see:

Window Help k
Mew Window }‘ @ 3
0 cti ¥ [ Data i G| (g Dete
pen Perspective a =
i e i = [_"E Database Administration
Show View L f; Debug # S
=1l L t
Customize Perspective. .. &) 1ava 3 nou 5 :
i = : 1 2. Modeling
Save Perspective As... & Java Browsing _
Reset P " == Plug-in Development
eset Perspective .
| o ot Cmrerntl™® 4 | Qther. s (] Requirement

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

e File » New » Java Project.

e Name the project pureQuerylLabs. Make sure options are chosen as shown below, so
make sure you click on Create separate source and output folders:

Flease make sure
that you type the
name of the project
correctly. The later
labs will fail if there is
a typo in the name.

Project name: |purEQueryLal:us H-—
Contents

{i} Create new project in workspace
{:} Create projec

Project layout

) Use project folder as root for sources and dass files

(¥} Create separate folders for sources and dass files

B et P TR S W
e Click <Next>.

e Click <Finish> again and it may come up with a dialog box saying that this type of project
is associated with Java perspective. Click <Yes>.
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e The newly created project pureQuerylLabs along with the source folder, src, will now
appear in the Data Studio in the Package Explorer:

ackage Explorer i@ 'Eg Hierarchy =08
==
= [
= '[E‘J- pureQueryLabs

2 arc ap—
B JRE System Library [dk]

- M‘“*—-—u;m _*__h'g_*_“._

Enable Java project for pureQuery

Right click on pureQueryLabs java project in Package Explorer view and click on pureQuery
and click again on “Add pureQuery Support”.

FDE Tools L
[ Package Explorer IPA Todls ! L
pureQuery Add pureQuery Support. ..
Iﬁ___; PDQPOT Properties Alt+Enter
=RE -
(& src

= IRE System Library [idk]

e P PRI eSS S *-“-%WM

Select GSDB database and click <Next>

Connections

Ed De2PE

= «—
Ed sampPLE

B3 TooLsoe

: t—-‘xw@mwa‘f .

Check default schema GOSALES and click <Finish>.

Import required pureQuery JAR files into project

Source directory for code generated by annotation processing: | src Please make

sure that you
type-in name of
the schama
GOSALES
correctly. Later
labs will fail if
there is a typo in
the name

[]Enable SqL capturing and binding for JDBC applications

Location for DE2]ccConfiguration. properties: |

Default schemas | M—
Omit schema in generated statements

Default path: | SYSIEM,SYSFUM,SYSPROC,SYSIBMADM, DBAPCT

e, gl _#_M*mMLM*
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__ 6.  You should now see pdqg.jar, pdgmgmt. jar, db2jcc. jar and
db2jcc_license_cisuz.jar files added to the referenced libraries. A new
pureQueryFolder directory is also added to the project. The java project is now enabled with
pureQuery support.

{% Package Explorer &2 ‘Eg Hierarchy =] <}==~{> v = O
= PDQPOT
= o
[E src
B JRE System Library [jdk] _
=-mh Referenced Libraries 4—— Referenced library added
--IEI dbZjoc_license_dsuz.jar - C:'Program Files\IBMDS2 15hared \plugins'com.ibm.da
--E-I dbZjec.jar - C:\Program Files\IBMYDS 2 15hared\pluginsicom.ibm. datatoo
-l pdg.jar
--IEI pdgmgmt.jar
= pureQueryFoldert—— pureluery folder added
-EE Default.bindProps
-E[y Default.genProps
PSR £ U _\M "‘Mﬂ'wﬂ-“‘wrﬁhﬂ*‘r“m‘

2.3 Enable Data Explorer View in Java project

7.  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.

8. 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.

__ 9. 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.

[2 Problems | @ Javadoc @ Dedaration Data Source Explarer ng s
Or
Schemas Left click above and
Pfcoswes  dragitto package
-85 (GOSALESCT | explorer view towards
[ Aliases the left-bottom.
[ Dependendies
< b o T e T P PRI 1.7 WUV [ - ! N
T .
3 0 items selected
Bt --n-..-»&'—"ﬂ-uauv-""““‘»-‘h*r“rl'““w*ﬂ"'--ﬂ e e g PN
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__10. Expand the database connections to see all that are available to you

w Data Source Explorer 23
B8 % |5 @ e B
[Eb Database Connections |
&-Ed BIRT Classic Models Sample Database
=-E3 DB2PE [DB2 Alias]
E Derby Sample Connection
= E GSDB (DB2 for Linux, UNIX, and Windows V9, 5) =
[C7) Change Management
= [J GsoB
@E'u Storage Diagrams
[ Buffer Poals
[ Groups
[C71 Partition Groups

mote Servers
i o, s o e w*xr-‘" FEr—

- el 2,

__11. Ifyou are not connected, connect to the GSDB database by right-clicking on it in the Data Source
Explorer and choosing Connect. You can also ping the database without connecting.

¥ Data Source Explorer 52 = 8

BEE % &S md B
[= Configuration Repositories
[=-[= Database Connections
E BIRT Classic Models Sample Database
B3 oB2PE B2 Alias]
E Derby Sample Connection
=8
[ Change M
':E' Instance
E3 sAMPLE [DE2
&3 TooLsos [oF

L EI @ ODAﬂpata Su:uurce_____ - POR

[>

| Fing...

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

** End of lab 02: Create pureQuery Project
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Lab 3 Explore pureQuery Tools

3.1 Generate pureQuery code from database tables

_ 1. Expand database GSDB, then expand Schemas, then GOSALES, and finally Tables. Select all
tables. (Click on the first table, hold the shift key and click on the last table).

m Data Source Explorer 5 = B
S % W (6 med BT
(=== Configuration Repositories
=+ Database Connections
£ BIRT Classic Models Sample Database
E3 DBZPE [DB2 Alias]
Derl:u Sample Connection

|

[+ [_=| Change Management
—- [] GSOB
(5 Storage Diagrams
("7 Buffer Pools
[ Groups
[T Partition Groups
[T Remote Servers
[ Roles
—— &[] Schemas
——»i-- 55 cosALEs
[ aliases
[ Dependendies
[T Federated Stored Procedures
[ MQTs
[ Micknames
E-[J Packages
#-[ Sequences
&[] stored Procedures LETE Click on first table
i 1 (] Tables and hold shift key
. ‘B INVENTORY _LEVELS -———
- ORDER_METHOD
-3 PrRODUCT
& PRODUCT_BRAND
& PRODUCT _COLOR_LOOKUP
&[] PRODUCT _FORECAST
=- [ PRODUCT LINE
B[ PRODUCT_NAME_LOOKLP  Click on
-] PRODUCT _SIZE_LOOKLUP Iast table.
--EH F'RODLICT TYPE
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2. Right click on any one of the selected tables and click on Generate pureQuery Code.

E‘D Tables
=B szl INVENTORY _LEVELS
e=Bess] ORDER_METHOD
=8z rropucT
=M=l PRODUCT BRAND
2= PR ODUCT COLOR_LOOKUP
2Bl FRODUCT FORECAST
sl e oDuCT LINE
=Rzl FroDUCT NAME LOOKUP
=B FRODUCT SIZE_LOOKUP
E=Rs=frroDUCT TYPE

Data F o
¥ Crop

[E8| Add to Overview Diagram

Compare With rE
E_EI---D Iser-Defined Functions & /
.- _Eﬁl_ﬂne m 2 % Generate pquEI:;:!uerv IZZCIEE = y

3. The Generate pureQuery Code for a Table window will open.

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

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

Generate pureQuery code from the selected tables.

Source folder: | pureQuerylLabs src
Package: "1 com.ibm.pureQueryDemo| | d—— Use this DB.CHB.QE name
Superdass: | java.lang.Object

= te tated-method interface for tabl o .
Al e L e T This is generated automatically

Package: | com.ibm.pureQueryDemo |— and retain the same name.
. *441*..*_#*‘“-#“-“-&’*%“-

o While you are on this tab, browse through tabs on Test Code Generation, Bean
Fields and SQL Statements. You can make high level selections that will be applicable
to all tables we selected in our previous step. Here we will select options for Test Code
Generation so that they are applicable to all tables selected.
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e Check radio button to Generate test class for annotated-method interface
Tfor table and make sure that you have also selected option for Include connection
information in test.

| [0] Code Generatic:n| [0] Test Code Generation | [3] Bean Fields || [0] s0L Statements
specify which test dasses to generate.

Source folder: | pureQuerylLabs fzrc ‘

Package: | com.ibm. pureQueryDema

dnerate test dass for annotated-method interface for table

[[] Generate test dass for inline style

Test Style:
(:) Generate a JUnit test
(%) Generate a simple test

¢ 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:— [0 Code Generation l@ Test Code Generation [ | Bean Fields || S0
INVENTORY LEVELS I L
ORDER_MOD Generate pureQuery code from the selected tables.
PRODUCT
PRODUCT BRAND Source folder: | pureQuerylLabs/src
PRODUCT _COLOR_LOOKLP
PRODUCT_FORECAST
PRODUCT _LIME Package: | com.ibm.pureQueryDemo
PRODUCT_MNAME_LOOKLP )

PRODUCT _SIZE_LOOKUP Name: | Inventory_levels
PRODUCT_TYPE Superclass: | java.lang.Object

Generate annotated-method interface for table
For each table

selected. you can do Package: | com.ibm.pureQueryDemo
C_UStOFﬂi?_a’[iOﬂS in the Interface name: | Inventory_levelsData

[ ane. .
..-Qmp g Ha—hxﬁhu,‘g’ﬂw&dmﬂ&‘&mx gt nanmanitini AR
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e Browse through 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_YEAR of
the INVENTORY_LEVEL table to the java bean attribute name InventoryYear.

Map the columns to the bean fields: Click here and change o
Column Mame Column Type Field Mame Field Type
INVENTORY _YEAR SMALLINT | inventoryvear |P*  short
INVENTORY _MONTH SMALLINT IMventory_month shart
WAREHOUSE_BRAMC.., INTEGER warehouse_branch_... int
- *ERM-‘—IENU EE\R, ._‘__.‘.ILNTEGEE_H *r‘.md.ac\t g ||-It‘*_‘_ud_“.“__““ﬂ

e The inventoryYear is mapped to the database column [INVENTORY_ LEVEL
- INVENTORY_YEAR by 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") protected short inventoryYear,;

...and...

@Column(name=""INVENOTORY_YEAR'™) public String getlnventoryYear() {
return inventoryYear;

}

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

[0 Code Generation | 0] Test Code Generation | [0] Bean Fields [0] sQL Statements
Spedfy which SQL statements to generate,

(%) Generate all SQL statements
() Generate the SOL statements specified below:

— Supported SAL statements

\___‘t_m#hM\_x_‘rM._h_’A“___w“ﬁM-

e Now click <Finish>.
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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.

[% Package Explorer i 'Eg Hierarchy = <,1='=§> =~
= PDQPOT
= ID‘J- pureQuerylLabs
= src
=) 8 icom.ibm. pureQueryDemo i
m Inventory_levels.java

m Inventory_levelsData.java 4 Java classes
m Inventory_levelsDatalmpl.java

| I 4-*“‘*!5'!«@1'112“3511'??1592“&53-1?‘{5 T )

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

The java file containing a one to one mapping from the
data in the INVENTORY_LEVELS table to the Java object.

Inventory_levels.java

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

Inventory_levelsData.java

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

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

[% package Explorer &3 ‘Eg Hierarchy =] <,==='{> ¥ = 0f

I=F PDQPOT
= I:"I: pureQuerylLabs

........ R . o

& pdg.jar “Notice 10 XMLfiles created for
s pdamgmt.jar each table. We will come back
=== pureQueryFolder to this later.

= analysis

|X| com.ibm.pureQueryDemo.Inventory_levelsData_pdg.xml
|X| com.ibm.pureQueryDemo.Order_methodData_pdg. xml
|X| com.ibm.pureQueryDemo.Product_brandData_pdaq.xml
|X| com.ibm.pureQueryDemo.Product_color_lookupData_pdag.xml
|X| com.ibm.pureQueryDemo.Product_forecastData_pdg. xml
|X| com.ibm.pureQueryDemo.Product_lineData_pdq. xml
|X] com.ibm.pureQueryDemo.Product_name_|lookupData_pdg. xml
| X] com.ibm.pureQueryDemo.Product_size_lookupData_pdaq. xml
|X| com.ibm.pureQueryDemo.Product_typeData_pdg.xml
|X] com.ibm.pureQueryDemo.ProductData_pdg.xml
e

Page 30

IBM Data Studio pureQuery For DBAs and Application Developers (v2.1)



3.2

IBM Software

Quick overview and running the pureQuery Test Classes

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.

7. Selectthe Inventory_levelsDataTest. java file:

[% Package Explorer 3 ?g Hierarchy

1= PDOPOT
= T:‘J- pureQuerylabs
= sre
=} com.ibm.pureQueryDemo

m Inventory_levels.java

[¥] Inventory levelsData.java
3 Inventory_levelsDatalmpl.java
I J InuEnb:ry_levelsDabTest.jauaI
J] Order_method.java
m COrder_methodData.java
[J] order_methodbatalmpl.java
[J] order_methodDataTest.java
m Product_brand.java
[¥] Product_brandData.java
m Product_brandDataImpl.java

o=

(R 3 R = B e R e

__ 8.  Description of the Class — a review:

L clas=s to test

puoblic =tatic void main(String[] args)
Inventory levelsData data =
try {
if (arg=s.length < 1)

i H
A s _q.ﬂ EIWBWh P A t_._,‘._h_‘q_‘_*“.__“.-&‘_ PR ee T S

= B || [J] Inventory_levelsDataTest.java i3

Package com.ibm.puregueryDemo; I

Inventory

levelsDatal]

@import java.util.Iterator;[]

puoblic class Inventory levelsDataTest {

args

nall;

SampleUtil.printin("All requ
return;

e 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.println("All required arguments were not provided.™):

retorn;

e 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. Did you notice
currentSchema as part of the connection string? This is here since we specified it as a part

of connection URL.

data = SampleUtil.getDats (Inventory levelsData.class,
"jdbc:dbZ: //localhost:50000/G50E: current Schema=z05ALES: ",
"dbapot™, args[0])-

((Data) data).sethutoCommit (false) ;!

Lab 3 — Explore pureQuery Tools
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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:

((Data) data).sethutoCommit (fal=e) !

Now the method, declared on the Inventory levelsData interface to retrieve all
Inventory Levels getlnventory_ levelss(), is called and its’ return object is assigned to
the getlnventory_levelss lterator. It then checks if any records were returned by
trying to retrieve the first element in the I'terator. 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.

Iterator<Inventory lewvels> getInventory levelss = data
.getinventory levelss();

Inventory levels bean = nmll;
if (getInventory levelss.hasNext())
bean = getInventory levelss.next():
( (Resultiterator<Inventory lewvels>) getlnventory levelss)

.clo=e ()
} else
SampleUtil.println("Result set iz empty."):
{(Data) data).rollback();
retorn;

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 deletelnventory lewvels = data.deletelnventory levels(bean):;
SampleUtil
.printlin("Result=s for deletelnventory levels(bean): Deleted "

+ deletelnventory levels.toString() + " rows"):

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

getInventory levels = data.getInventory levels (bean):
SampleUtil.printin("Results for createlnventory lewvels (bean)™):

SEmplEUtil.printCiass(gEtInventnry_levElsj;

All the transactions are committed in the last statement.

{ (Data) data).commit():
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9.  Now that we understand what it is doing, we will run this test Class:

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

|i= Add to Snippets. ..
yDemo/Inventory_leve

Run Data Window He Create Stored Procedure..
purEQuery
; 3 = A
B E G O T 5 ;.- s
3
[J] Inventory_levelsDataT DEbﬁLIIg As , HE 2 Java Application
Profile As
package com.. ... EE 3 Pluglet
i Team —| FRun Configurations...
® * b class t !
Compare With 3 Internal Tools Configura
'+'1nﬁfort java.l o R -
ight click Replace With
ﬁ- |
public class Preferences. ..

args
Tll"'—--h-li-*—- w‘--am iﬁwx.w'dﬂ--\ st

__10. 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.

(£ Problems | @ Javadac @ Dedaration | =] Properties | 5= pureQuery Outline | & Console 3
<terminated = Inventory_levelsDataTest [Java Application] C:'\Program Files\IBMDSD % 3& EH Eﬁ |

211 required arguments were not provided.
H_i_____‘___w‘# h_"_#*_h#‘ﬂ‘_”‘rhﬂ**ﬂ
__11. Again right click anywhere on the 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.

1. Type in password dbapot123:

Mame: | Inventory_levelsDataTest
o JZLLC FTEVIEW H
Rara Pk (9 Main [69= Arquments |. =, JRE| %% Classpath E: 5o
=3 Java Application |: :
=77 Inventory_levelsDataTest Program grguments: _
% JET Transtormaton dbapot123 «—— Type-in
JU JUpit
-~-M-R---.*—.._\ ......‘ll‘-.---a,_\_ s..,_.r"“_ _""“"“--x.l r"l B

e Click <Run>
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e You will see the results on the Console:

[2 Problems | @ Javadoc @ Declaration | | Properties 5}: pureQuery Outline | Bl Consale &3
<terminated> Inventory_levelsDataTest [Java Application] C:\Program Files\IBM\DSD - 4 % E Eﬁ |

L rau. J.ll'."l:'llL,LlJ'.:-‘-'_J.l:"Jl:'J..S_gl:'L,J.ll'q"l:'llL,LlJ'.j'lI:'dJ'.—.{UU-:i, gI:L,J.J.l'."l:'llL,LlJ'._'-‘-'_J.lI.LIJ.lL,.'l—J..*_',.-
42751: Inventory levels([getInventoryYear=2005, getInventory month=12,
42752: Inventory lewvels([getInventoryyYear=2005, getInventory month=12,
42753: Inventory levels|[getInventoryYear=2005, getInventory month=12,

42754: Inventory levels[getInventoryYear=2005, getInventory month=12,
42755: Inventory levels[getInventoryYear=2005, getlnventory month=12,
42756: Inventory levels[getInventoryYear=2005, getInventory month=12,
Results for getInventory levels (bean.getInventoryyYear(), bean.getInve
Inventory levels[getInventoryYear=2007, getInventory month=1, getWare]

_I\t_n;gulag Lox ;JFdEtEEF"JEnPDIE {eveisihean! «f"a.fim o " 2

3.3 Explore pureQuery outline view

__12. 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.

E_-, Problems | @ Javadoc @ Dedaration | = Properties 5}: pureQuery Outline &3 &l console
= b P

Schemas *s
B8 I

Explore 3 views of SCLs used in your workspace

Click on refresh icon

| Database | Java
e

SQL
S W-L‘_x’.rﬂq#' et e _hm_.-a“-v-ﬁ_‘?"-&*

__13. After refreshing the outline view, you will see a view as shown below.

(2. Problems Ul pureQuery Outline 52 @ Java

Schemas

] PRODUCT_SIZE_LOOKUP
1 PRODUCT_TYPE

] PRODUCT_NAME_LOOKUP
= PRODUCT

=] PRODUCT_BRAND

] PRODUCT_COLOR_LOOKUP
] PRODUCT_FORECAST

] PRODUCT _LINE

5] INVENTORY_LEVELS

] ORDER_METHOD

| Databagg | Java [ sQL |

il
(=3 A T N O

gl et
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__14. Explore each view and you can easily see the relationships between java classes, SQL
statements and database using different views.

|__E_., Problems C}: pureQuery Outline &2 @ Javadoc @) Dedaration | = Properties | Bl Console
= b
Schemas
= PRODUCT_SIZE_LOOKUP
[@), INSERT INTO PRODUCT _SIZE | OOKUP (PRODUCT _SIZE CODE, PRODUCT SIZE EN) VALUES (
=3, SELECT PRODUCT_SIZE_CODE, PRODUCT_SIZE_EM FROM PRODUCT _SIZE_LOOKUFP WHERE F
=2 pureQuerylLabs
m com.ibm. pureQueryDemao. Product_size_lookupData.getProduct_size_lookup: 35
H PRODUCT_SIZE_EN

L i B ‘P:F“\ODLICT_SIZE._CODE

Double click here to go to the java source
B L R S - Jﬂﬂuﬂ—n
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__15.

sQL |

i ||Da13base| Java
Explore Java view -

to see SQL statements used in Java classes.

Expand pureQueryDemo package and select all java interface data access classes and right
click. Select Export SQL to File. .. Save the file using any name you like and open it in an

editor.

KE',_L Problems (E Console (dﬂ pureQuery Outline hﬂ =l Properties | @

Java Projects

1 otk kb oty W S

File name: |pureli]uer§,rDemn.sql

Save as type:

~sqgl

= 24 pureQueryLabs

E‘Ba com.ibm. pureQueryDemo
A |ProductData.java
=84 | Product_name_lookupData= - -
 Jeroduct_color_lookupData. ELTUEL T T
=8 |Product_brandData.java I i Show in SQL Editor..
R |Froduct_forecastData.java
M | order_methodData.java
R |Froduct_lineData.java
A |eroduct_typeData.java
M | Get_customer_nameData.java
B | inventory_levelzData.java
=8N fProduct_size_lookupData.java

=B com.ibm. pureQueryDemo. apiDemo

EE com. ibm. pureQueryDemo, CustomQueries

'Eg Hierar::hﬂ

—
[ Package Explorer &2

Ty g
= 0| sql
if:} b PDATE PRODUCT SET PRDDUCI‘_

#-T=F PDQPOT
EI'L:‘,J- pureQuerylLabs
EIIE src
E EE‘ com.ibm.pureQueryDemo
EE‘ com.ibm. pureQueryDemo. apiDema
EE com.ibm. pureQueryDemo. CustomQueries
- EE pureuery.example
[+ JRE System Library [jdk]
ﬂ. Referenced Libraries
IE!:- pureueryFolder

UPDATE
DELETE
INSERT
SELECT
SELECT
SELECT
DELETE
INSERT
DELETE
DELETE
UPDATE

PRODUCT SET PRODUCT
FRCM PRODUCT WHEERE PROD
INTC PRODUCT (PRODUCT |
PRODUCT NUMBER, BASE
PRODUCT NUMBER, BASE
PRODUCT WUMEER, EBASE PR
FRCM PRCODUCT WHEEE PROD
INTC PRODUCT (PRCDUCT
FRCM PRODUCT NAME LOOCETD
FRCHM PRODUCT MAME LOOED
PRODUCT NAME LOCEUOP SE

G pureQueryDemo.sgl

Hrers sl

e * . .‘.‘_H‘..’_—_‘-‘-M

ot SRRTA BHER PRODUCT

>
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__16. Right click anywhere in the SQL file and choose option Set Statement Terminator and
specify semicolon.

& Set Statement Terminator

IUse Database Connection...
Run 50L Statement terminator:
£
v Validate Table References

_17. In same Java view, expand ProductData. java and select SELECT statement and right click
on it. Select Run SQL.

[2 Problems | B console U pureQuery Outline &3 E Properties | @ Javadod
Java Projects

= 24 pureQuerylLabs
= com.ibm.pureQueryDemo €=——
=] m ProductData.java

() Line# 101: DELETE FROM PRODUCT WHERE PRODUCT_MUMBER

) 5: SELECT PRODI

&), Line# 33: seLECT PRODU 4] Show in Source

[@) Line# 41: seLECT PRODU o G AR08

@. Lines 49: INSERT INTO R E,,-ﬁ’ Show in SOL Editor...
| - @. IriT.#-.E 1: INSERT INTQ F ort SQL ta EllE' y

__18. The results can be viewed on SQL Results window.
@ Javadoc @ Dedaration ? SQL Results &3 i [izp pureQuery Analysis 2
Status [Resultl]
PRODUCT_MUMBER.  BASE_PRODUCT_MUMBER.  INTRODUCTIOM_DATE  DISCOMTIMUED _DATE = PRO

1 3110 3 1995-02-1500:00:00.0  MULL 101
2 20110 20 1997-03-05 00:00:00,0  MULL 103
3 92110 92 1995-02-15 00:00:00.0  MULL 116
4 4110 4 1995-02-15 Q0:00:00.0  MULL 01
5 16110 16 1997-03-0500:00:00.0  MULL 102
=] 5110 1995-02-15 Q0:00:00.0  MULL 01

RN #..._...‘ e e .n,w_._wlggf;quw R !
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_ 19

3.4

_20.

Explore SQL view to explore SQL statements in DB2 packages. Please note that these packages
are not yet created.

E_l. Problems | & conscle 'i:h pureQuery Outline &2 ==
Database Packages

Gp
[__Q} COrder_methodData
[__Q} Product_forecastData

[__Q} Product_lineData

[__ﬂ} Product_name_lookupData

[;ﬁa Product_color_lookupData Future DB?2
[ ProductData
[__ﬁa WebCatalogProductData FJB.CHB.QES
[__E} Product_brandData

[__Q} Inventory_levelsData
[__Q} QueriesData

[__Q} Product_size_lookupData

[__ﬂa Get_customer_nameDatag—

Datab ] sqL
~-\I.i aseﬂqa..hmh-.u,_rn-

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.

-

In the Package Explorer, double click on Inventory_ levelsData. java to open the interface.

P apnumilie ol -QWW#me“.L*‘W --'-i-:-‘.,—%FR LT
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[ package Explorer 32 Tg Hierarchy = O || [J] tnventory_levelsData.java &2
= <f=:=“{> package com.ibm.pureQueryDemo;
= PDQPOT ~ ; . . . —
EI'[éj-purEQueryLal:us =3 @ ®* An interface that has methods for IR
- sre Double click ®import java.math. BigDecimal;[]
=8 com.ibm.pureQueryDemo
m Inventory_levels.java public interface Inventory lewvelsData
A} inventory_levelsData. java ,_.. '_:'E_Ec; s ;"r'"1"1'(:':{1,—_1"'1_:3
ID Inventory_levelsDataImpl.java ESelect (sgl = SEiEC;RéT-;;’ET-:TORY;EE
EI Inventory_levelsDataTest.java * " — -
m Order_method.java ¥ ELARE (B2541, 5l
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__21. Click at the beginning of the first SQL and then right click. Select pureQuery = Run SQL

public interface Inventory lewvelsData {
' Select all INVENTORY LEVELSs
= @Select (sql = "SELECT THVENTCRY YEAR, ITNVENTCRY MCHTH, W
Click here and + " PRODUCT WUMBER, OFPEWNING INVENTCRY, ()
thEﬂlﬁthC”CH + " UNIT COST, CLOSING INVENTORY, AVERRG
+ " FECOM INVENICEY LEVELS")

Iterator<Inventory levels> getInventory levelss():

_x.xﬂ*#wauwhd-*“ﬂh’u-”q_&* N

Create Stored Procedure... |

Show In
B RunsqL

‘“--L_-P,
See the results of your query in the Data Output View in the bottom of the Data Studio:

E_L, Problems 5*: pureQuery | & Javadoc @ Dedaration | = S0L Result }3 =l Properties & console |_'_'|;| pure '
X% 5
|'i'|'1,-'|:-e query expression here | Status Resultl
Status Operation Date Connectio... IMVENTORY_YEAR | INVENTORY_MONTH @ W
v Succeec SELECT INV... 2/10/09 6:0... GSDB 1 2007 1 7
7

R T PV S S C R, rﬂmwﬁww}m?#m# ——

__22. While typing a SQL statement, errors will be underlined in red, just as in Java.

o Delete the letter “R” from INVENTORY_YEAR on 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:

® * An interface that has methods for INVENIOERY LEVELS. []
#Fimport java.math. gigh'able "TMVENTORY LEVELS" does not contain column “INVENTORY YEA™.}

poblic interface Inventory lewvelsData { Error - the way you see
/ Select all INVENTORY LEVELSs 7 fOr java methods.

@5elect (gl = "SELECT INVEWIORY YEA, TNVENTORY MONTH, WAREHOU
+ " PRODUCT NUMBER, OPENING INVENTORY, QURNT:_
PO P e— PRt m gt Rttt I e e 5

_23. Using SQL Content Assist within the Java Editor:

o After deleting the “R” from INVENTORY_YEAR in the previous example, put your cursor after
“INVENTORY_YEA” and press the <Ctr 1> key and the <spacebar> at the same time. This
will change “INVENTORY_YEA” to INVENTORY_YEAR.

INVENTORY LEVELSs [e.g.: SELECT col1, col2 FROM table1, t3
"SELECT INVENTORY YEAR, INVENTORY MONTH, WAREH(
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__24. 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.

e Double-click on UNIT_COST so that it will be highlighted. Now right-click and go to
pureQuery = Show in = Data Source Explorer.

pureQuery 4 Show In k Lle pureQuery Outiine
puregueryDemo Run As r @, Run SQL Shift+Fs B Data Source Explorer
) _ ) Debug As r ]
that has methodf i » Source Code Analysis »
BigDecimal;[] Profie As
Validate [0h Format sQL
Inventory leve] Team ’
¥_ 1 Compare With b ﬁ" Generate pureQuery Code...  Shift+F&

1 INVENTORY LEV] )
= WSELECT INVEN] REFIIEEE With

'i--..,.. PRODUCT Preferences. .

+ "
r
nch Visual Explain

N momwu_u. e ‘_@i{”___ st it 4.

k| |X| Generate XML
L‘& Generate DOL

_25. You will see the Data Source Explorer expanding the INVENTORY_LEVELS table and showing
the information for the columns with the UNIT_COST highlighted. The developer now knows that
the UNIT_COST column is of type DECIMAL(19,2)and is Nul lable:

H ADDITIONS [INTEGER NUlablE]

[ UNIT_COST [DECIMAL(19 , 2) Mullable]

B CLOSING_INVENTORY [INTEGER]

3.5 Generate pureQuery code for a SQL Procedure

__26. Expand the Stored Procedure folder under the GOSALESCT Schema (This is different
schema than GOSALES) in the Data Source Explorer:

¥ Data Source Explorer 52 = 3
BG5S | B
=" Schemas

=55 cosaLes
| EI BY GosaLESCT
-7 Aliases
[0 Dependendies
[[7) Federated Stored Procedure:
[ mMgTs
[ Micknames
[ Packages
[T sequences
=7 Stored Procedures
e AN GET CLISTOMER_NAME

¢ Right-Click on the stored procedure GET_CUSTOMER_NAME and select Generate
pureQuery Code..
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e Fill the pop-up window as below.

Source folder: ||pureQueryLabsfsrc | —H Browse. ..

Generate annotated-method interface for stored progedure

Package: | com.ibm. pureQueryDemo |

Interface name; | Get_customer_nameData

w Advanced settings
[ ]1f interface exists, insert new methods into interface

se CE|HEI’Id|EF'I.".I'Iﬁ'IPEFE eters dass spedfied below
e Salander SO RRRERTY iy P

e Click <Next>.
e Checkon Generate a simple testand Include connection information in

test and again click <Next>:

(%) Generate a simple test

Connection Information:
(¥} Indude connection information in test

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

Package: | com.ibm. pureQueryDemao | Browse...

Mame: | et customer nameParam |

| [ Browse,..

Superclass: |java.|ang.0l:ujeu:t

Select the scope of the bean fields:
) Public fields with no accessor or mutator methods

(%) Protected fields with public accessor and mutator methods

Map the stored procedure parameters to the bean filds:

Parameter Mame Parameter Type Field Name Field Type
CUSTOMERID INTEGER customerid int
FIRST_MAME VARCHAR first_name Siring
LAST_MAME VARCHAR. last_name Siring
-1 PHONE et miﬁgﬂm wnmmﬂlb;h i 500 e s

e 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>.

e You will notice that 4 java classes have been created for this stored procedure.
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3.5.1

27

_28.

_20.

__30.

_ 31

Get_customer_nameData. java Interface for data access
Get_customer_nameDatalmpl.java Implementation layer generated
Get_customer_nameDataTest.java Test class for stored procedure
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. We will need to do a simple change to modify schema
name from GOSALES to GOSALESCT. Complete change as shown below.

data = SampleUtil.getDstz (Get customer nameData.class,
"Jdbo:dbZ: fflocalhost: 50000/ G508 currentSchema=Ez054LE ; e
ndrapot™, args[0]): Add CT at the end

Right click anywhere in Java source file and choose Run = Java Application. You will see
console output stating that AIl 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.

Create Stored Procedure. ..
pureQuery r
Debug As ¥| F5] 2 Java Application
Profile As k EE] 3 Pluglet L
Validate

Run Configurations. ..

cmalEAR “‘M“""r_ﬂ-

Go to the Arguments tab and specify dbapot123 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 | (4= Arguments =i, JRE |~ Classpath
Program arguments:

dbapot123 100

You will see the results in the Console.
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[& Problems ';1: pureQuery | @ Javadoc @ Dedaration | = sQL Result | & Properties El consale i3 |___II|;| pureQuery

<terminated> Get_customer_nameDataTest [Java Application] C:\Program Files\IBMY - 4 % = rl_ag |EIE| -

|

buccessfully Connected to DB2/NT
Get customer nameParam[getCustomerid=100, getFirst name=John, getlast name=35mith, g

\uu-lﬂ“JHAkﬂ"-ﬂhﬁ‘rd‘L"u\*“*Hrm*hqhuﬁqtﬂhﬂrﬂ-ﬁ‘GH-Hﬂﬂth‘d-_ﬁx‘mmj-‘r‘F

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

/4 Call GOSALESCT.GET CUSTCHER NAME
= @Call (sqgl = "Call GOSALESCT.GET CUSTOMER NAME ( :customerid,

StoredProcedureResult callGET CUSTOMER NAME (Get customer name
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3.6 Generate pureQuery code from SQL Scripts

_33. You can generate pureQuery code from SQL defined in a file. Navigate to
C:\POT_PDQ\O3TOOLS folder wusing your Windows Explorer and double click on
CustomQueries.sql file to view the SQL statements.

- Address (I C:\POT_PDQ\03TOOLS

Folders X Mame
= 5¢ POT_PDQ Y Eﬁjﬂusb}mQueries.sql
I 01INTRO T
I 02PROJ

F]osrools |

__34. Right click on pureQueryLabs project in the package explorer and click on New = Other ..

B Pluglet
Report
[ package Explorer 532 'Eg Hierarchy =0 @ Template
i Library
[Ef Unit Test Case
1= PDQPOT
N
= w F{j Example...
= src
L B cor Cirl+

__35. Expand the Data section and select the pureQuery Annotated-method Interface from
next window click on <Next>.

Wizards: i
|t3.-'|:-e filter text 1

ERES
IE!‘: Data Design Project
T:[:] Data Development Project
Q Domain Model
Eﬂ Glossary Model
E@ Logical Data Model
= Mapping Model
BT .
ﬁ} pureQuery Annotated-method Interface
“mi SOL or ¥Query Script
£0 Stored Procedure

- -..‘-“___‘ﬂ‘
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__36. 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: | pureueryLabssrc | [ Browse...
Package: | com.ibm.pureQueryDemo, CustomQueries | f— |

Mame: | QueriesData  wfp— |

Y y rlk ol e o gl A st i gl Al oy

__37. In SQL statements window, click on Import button and select file CustomQueries.sql from
folder C:\POT_PDQ\O3TOOLS.

S0L statement terminator: |I|

Statement details:
L]
Click on Import button and choose
CustomQueries_sql from C:
\POT_PDQW3TOOLS

=~ L S ___“i-“l\ H‘_M"‘r"-‘ -

_38. You will see 3 SELECT statements imported in this window with default bean names as Beanl,
Bean2 and Bean3. Click on <Next> and then on <Finish> button to generate pureQuery code
for these 3 SQL statements.

Statements
Type Bean MName Method Mame
SHECT Beanl getBeanl
SELECT Bean2 getBeanz
SEECT Bean3 getbean3

.--m.mx*_. '._'l-_u-...... U

__39. After generating pureQuery code, double click on QueriesDataTest. java in package
explorer.

=8} com.ibm.pureQueryDemo.Cus
m Beanl.java
m Bean2.java
m Bean3.java
m QueriesData.java

m| QueriesDataTest.java it 1\ -«

f;:-ac'.kage: com. ibm. pureQuerybDems . CustomnQueries;

@ * L class to test QueriesDatal]
Fimport java.util.Iterator;[]

i m QueriesDataTest.java

pureCuery.example
-i#-‘—-t-\_

public class QueriesDataTest

e i e r-—-l“* s #ﬂuﬂﬂﬁ A.L...M*_‘—ﬂn

B e EE

[

-
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__40.

41,

42

Right click anywhere in the QueriesDataTest.java and choose Run = Java Application.
You will see console output stating that AlIl required arguments were not provided.

Right click on same java source again and choose Run As = Run Configurations..
which will open up Run Configurations window. Type-in dbapot123 in the Arguments tab.

Mame: | QueriesDataTest

(3 Main |69= Arguments =, RE | .
Program arguments:
Jdbapuuﬁ -—

el nt i ‘M._.H

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

[L Problems ';h pureQuery | & Javadoc @ Dedaration | E sQL Result | EE Properties El consale 3 |_'_'|;| pureQuery
<terminated = QueriesDataTest [Java Application] C:\Program Files\IEM\DSDEY 2. 1'jd} 4 % E™ Eﬁ |EIE| el

|
L

T1l: Beanl[getProduct name=5ky Pilot, getProduct number=152110, getProduct descriptic#
T2: Beanl [getProduct name=Auto Pilot, getProduct number=153110, getProduct descripti
73: Beanl[getProduct name=Kodiak, getProduct number=154110, getProduct description=]
T4: Beanl [getProduct name=Kodiak, getProduct number=154120, getProduct description=]
T75: Beanl[getProduct name=Kodiak, getProduct number=154130, getProduct description=]
T7&: EBeanl[getProduct name=Fodiak, getProduct number=154140, getProduct description=]
T77: Beanl[getProduct name=Kodiak, getProdu m er=154150, getProduct description=]
,_-'H.x,,_*_,. e St s et gt : FEUFTPERE . “"f“"“f‘

** End of Lab3 — Explore pureQuery Tools
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Lab 4 Explore pureQuery API

Prerequisites:
We need to copy the java source files to the workspace.

1. Go to Windows Explorer and navigate to C:\POT_PDQ\O04AP1 directory.

2. Double click on script APIO1.CMD. This script copies java programs to the pureQuerylLabs
project and we will use MethodStyle.java and InlineStyle. java to explore Method and

Inline style APIs in this lab.

. Addresz ([5F) C:\POT_PDQ\04APL
Folders X Mame
5 ¢ POT_PDQ ~| Elaro1.cvo €— Double click
@ 01NTRO ~ [E] aP1_Solutions. txt
Gf) 02PROJ E] InlineStyle.java
7 03TOOLS @ ME'H'IDdSt!.I"E.jEVE
—
Ty P@'QEEUWMW“\-mMF‘=u B T R
3. Refresh the Java project so that the files copied in the previous step are reflected in Package
Explorer.
[# package Explorer 3 'Eg Hierarchy =] <-}==f> =y
O Click project and hit F5
I oureQuerylabs B s .
=G sre to refresh the project

4 com.ibm.pureQueryDemo
B4 com.ibm.pureQueryDemo. CustomQueries
1 pureQuery.example

B JRE System Library [idk]

= Referenced Libraries

= pureQueryFolder

= dialabeiinbes.. . ""f"‘—*-*" h—-»"'"“""“"‘»“"‘—‘

4.  After you hit F5, you should see apiDemo package showing up in the Package Explorer. We
created this package by double clicking on API0.CMD in the previous step. 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.

BESdour=queryiabs
£ ure Mew package

ﬂ} com.ibm. pureQueryDemo
|;§E\‘ com.ibm, pureQueryDemo, apiDema |
I#-H4 com.ibm.pureQueryDemo, CustomQueries

e B DUTEENET  EXAIDIE s bt e i,
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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.

= b_—‘,f- pureQuerylLabs
ERea]src |
ﬁﬂ com.ibm. pureQueryDemo
= Eﬂ com.ibm. pureQueryDemao, apiDema
gd] InlineStyle java 4= Double click to open
@ MethodStyle.java
B com.ibm.pureQueryDemo. CustomQueries

et Balit. nUEONECY SHAMDIE gt | ettt

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 SELECT statement in the next line and hit
Shift-F8 to open pureQuery code generation dialog.

& Double click here to select this and hit *C
public Iterator< getProductCatalog()y {

- Strif_c_l__s_g_l__:;,'bELEcr P.PRODUCT NUMBER, (.PRODUCT NAME, Q.PRO
Position your + " P.PRODUCTICN COST, P.PRODUCT IMAGE"
cursor here + " FRCM GOSALES.PRODUCT AS P, GOSALES.PRODUCT MNAME 4

and hit Shift-F8 + » WHERE P.PRODUCT NUMBER = Q.PRODUCT NUMBER AND Q.

retorn this.db.guerylterator(sgl, WebCatalogProduct.class);

MR A st S A e ARk i etenn, el I.'quﬂwﬁ

Type-in WebCatalogProduct bean name as shown and make sure that Generate bean
for result set is selected and Generate annotated-method interface for SQL
statement is also checked. Click <Finish> to generate bean for the SQL statement.

@enerat& bean for result set

Package: | com.ibm. pureQueryDemo. apiDemao |
MName: WebCatalogProduct | = Type-in or hit CTRL-V |
Superclass: |java.|ang.0l:uject | [ Browse...

e #"‘-‘*-‘h"-““"\-h“f- RS Pt

Eenerate annotated-method interface for SOL statement

Package: | com.ibm. pureQueryDemo. apiDemo | :

Interface name: | WebCatalogProductData  fa— Keep asitis.

Method name: Eet‘nﬁ;'ebsratalnglfrgduct
Rl TR P A i — SRy ﬂ-*-u-_r"“
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8.  The above action will generate WebCatalogProduct. java bean and will open it up for you.
Review and close this and go back to the InlineStyle._java program.

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

poblic WEbCatangPdeuctlgEtWEl-:CatalogPIDd‘actEyH‘.meEII:'11'.1: pid)
Scring sgl = 'ISE]’.ECT P.FRODUCT NUMEER, Q.FRODUCT NAME, Q.FRODUCT D
Position your "‘:F’r’P.PRDDUCTIDN_CDST, P.PRODUCT TMAGE"
h N d + " FROM GOSALES.PRODUCT &5 P, GOSALES.PRODUCT MAME LOOED
A + " WHERE P.FRODUCT NUMBER = 7 AND F.PRODUCT NUMEER = Q.F

hit SHIFT-F&.

retorn thi=s.db.gqueryFirst (sql, WebCatalogFroduct.class, pid):;

H
R T et i Al oo fabates e suslh. *vr*f‘""“

_10. Inthe 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.

_11. ClickonUse existing bean and click on Browse button to select the bean class.

{*) Use existing bean l
i
T‘ Bean dass: || | [ Browse... ]

__12. Type-in WebC to reduce the number of beans and select WebCatalogProduct bean and hit OK.

= Bean Class Selection

Choose a bean dass: -

|webc €—— Type WebC to reduce selecttion |
Matching types:

WebCatalogProduct - com.ibm. pureQueryDemo. apiDema

b V] e T L] T

® WebCatalogProductDatalmpl

4 com.ibm.pureQueryDemo., apiDemo - pureQueILabsfsrc

@ [ oK H Cancel ]

T —— gt A———.'-“-ﬂw
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13

14.

__15.

When you come back to the same screen from the previous step, you should give the method
name as getWebCatalogProductByNumber. You need to just add ByNumber at the end of
already given name of getWebCatalogProduct. 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
interface exists, insert new methods into the interface. Click <Finish> to
generate additional method in WebCatalogProductData. java file. Open the file, review it
and close it and go back to InlineStyle. java program.

nerate annotated-method interface for SOL statement

Package: | com.ibm.pureQueryDema.apiDemo |

Interface name: | WebCatalogProductData |

Method name: |get‘n.f'.n'eI:Catal-:ugPdeuctByNuml:uer +— Add ByNumber |
w Advanced settings

— Ifinterface exists, insert new methods into interface |[4— Select this

[ ]Use RowHandler dass specified below
-'\-M--.....u-_i*"'—'\ .*--:mf el g S ‘*"““-I‘”’!'"“T'“" 4

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

public IteratnrcﬁebCatalngPrnductﬂ getWebCatalogProductByIyvpel(String type)

S5tring sgl = 'ISELECT P.PRODUCT NUMBER, Q.PRODUCT NaMFE, Q.PRODUCT DESCRIPTI
Position vour /F‘"F’P.PROD'JCT_IOZ-I_COST_, P.PROD'JCT_IH;}EE" ) L

hére and + " FROM GOSALES.PRODUCT A5 P, GOSALES.PRODUCT MAME LOOKUP A4S Q,
ﬁuré?_{llz_l_ F8 + ™ WHERE P.PFRODUCT NUMEER = Q.PRODUCT NOMEER AND Q.PRODUCT LAMGU
it i ’ + " AND R.PRODUCT TYFE CODE = P.PRODUCT TYPE CODE"™

+ " AND R.PRODUCT TYPFE EN = ?";

. “_r-n «t_,m#m__ﬂ___w_th“?_ﬂ-ﬂ-‘ '_“*“"#‘“‘*“““‘TW

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 k'_,—" Select this C|B.SS*

Bean class: I com.ibm. pureQueryDema. apiDemo. WebCatalogProduct I | [ Browse... ]

“I Fenerate annotated-method interface for SOL statement

Package: | com.ibm. pureQueryDemo,apiDemo |

Interface name: || WebCatalogProductData | |

Method name: | getWebCatalogProductfyType | #—— T‘_\ape-in ByT‘_«pe at the end

Advanced settings
in1_:er1'au:e exists, insert new methods into interface
-

Use RowHandler dass specified below

o i st o L*‘ s, «#-44#-—1\ ﬂi-LA\‘,-p =,
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__16. 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 intlinsertHewCustDmEIDrdeﬂ:Cast ord co)

sk essiE = o Double click on CUST_ORD to select it and hit

@sq1 SHIFT-F7 to view this table in Data Source Explorer.

S5tring =gl = "insert into GOSALESCT.CUSTWORD (CUST CODE, CRD NBR OF TITEMS
+ " ORD STCT COST, ORD TAX COST, CORD TOT COST, ORD DATE, ORD METE
+ "values(:cust_code, :ord nbr of items, :ord nbr of prods,:ord
+ ":iord tax cost, :ord tot cost, :ord date, :ord meth code, :cus

thiz.db.update (sgl, co);
ol s A Tp"’~ T T i

__17. Gotothe Data Source Explorer and right click on table CUST_ORD and click on Generate
pureQuery Code.

e e CUST_ORD
FH CUST_ORD_DETL

_18. In pureQuery Code Generation screen, check Generate annotated-method
interface for table and IT Interface exists, insert new methods into
interface check boxes. Replace Interface name from the default value of Cust_OrdData
to WebCatalogProductData. Click <Next> to go to the next screen.

pPUreguery CoOE GEMEration

i Package Explorer | &2 Hierarchy g B
_ 'ES i Generate pureQuery code from the selected table,
= PDQPOT
= b_—',J- pureQueryLabs
= @ s Source folder: | pureQueryLabs/fsrc
ﬂ} com.ibm. pureQueryDemo
= EEE com.ibm. pureQueryDemo. apiDemo
@ InlineStyle.java Package: | com.ibm. pureQueryDemo.apiDemo
@ MethodStyle.java L |
m WebCatalogProduct. java LE |
: WebCaEIchmducﬁJaE{.java Superdass: | java.lang.Object

|I| WebCatalogProductDataImpl.java
4 com.ibm.pureQueryDemo. CustomQuerie |
£} pureQuery.example
Bl JRE System Library [jdk]
B, Referenced Libraries
== pureQueryFolder

dherate annotated-method interface for table

Fackage: | com.ibm. pureQueryDemo. apiDemo

£

Interface name: | Cust Data
| =LA -

Pwvanced setti o

|/ vancedsetings — \WehCatalogProductData
Iffnterface exists, insert new methods into interface

‘J gt r~ Wt

e “w“*‘_“_*‘fﬂmm
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__10.

_20.

_ 21

In the next screen, keep both the check boxes unchecked for creating test classes. Click
<Next> two times to go to the last screen of SQL Statements.

Keep them unch
|:| energte test d sslgn:rr annu:utate -rnemnci interface for table

CE

[ ] Generate test dass for inline style

R

In SQL Statements screen, check option for Generate the SQL statements specified
below and check 2 options for Select row by object and Create row by object and
click <Finish> to append methods to fetch and create the customer order in an existing
WebCatalogProductData data interface.

() Generate all SQL statements
(¥)izenerate the SOL statements specified below:! ——
[ ]select all rows
Select row by parameters
Select row by object
ﬂgreate row by parameters
Create row by object

[ pdaie s PRRRIES . s g

After completing above steps to create two missing beans and five annotation methods, we
should see error free InlineStyle.java and MethodStyle.java with additional file in the package.

= '[:LJ- pureQueryLabs
= are
1 com.ibm.pureQueryDemo
EILEE com.ibm, pureQueryDemo. apiDema I
[ m Cust_ord.java —— Beans
[+ m InlineStyle.java
- [J] MethodStyle.java Interface
WebCatalogProduct.java ¢
% 'nﬁIEbCatalngPrnducﬁjata.javaI
[¥] webCatalogProductDatalmpl.java

3 com.ibm.pureQueryDemo. CustomQueries
L - ien Soh N T R S e S

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

Page 52

IBM Data Studio pureQuery For DBAs and Application Developers (v2.1)



IBM Software

. 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_ORD table and added two methods for getting and creating a
customer order in the existing WebCatalogProductData interface.

__22. Close all open files in the editor and 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 class definitions; a generator automatically creates
the implementation of the specified methods. This 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.

__23. Openthe MethodStyle. java class by double-clicking the file and review the methods.

[ Package Explorer &2 Hierarchy - ‘¥ T O] [JLMethodstyle java 52
=,

= POQPOT L:nackage com. ibm.pureQueryDemo. apiDe
(= =" pureQuerylLabs
=8 src Fimport java.math.BigDecimal;[]

B com.ibm.pureQueryDemo
=} com.ibm.pureQueryDemo, apiDemao
m Cust_ord.java
m Inlinestyle.java
% MethodStyle java |

public class MethodStyle {

private WeblCatalogProductData c

WebCatalogProduct.java = pobklic MethodStyle (Connection o
m WebCatalogProductData. java thi=s.catalogData = DataFact
m 1ﬁfebl,i:‘a‘t.zll.ngFl[|:_-‘duEi3qt.E_LImPl.ja_ya_“H }

. e T B

_ 24, 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<WeblCatalogProduct> getWebCatalogProduct ()

retorn this.cataloglData.getWebCatalogProduct () ;

' Click here and press F3

__25. Review the method in the interface class. The method name getWebCatalogProduct is
annotated with the SQL statements.

S0QL statement attached with the method name

L statement

"SELECT P.PRODUCT NUMBER, (.PRODUCT NAME, Q.PRODUCT DESCRIPTION,"

+ " P.PRODUCTION COST, P.PRODUCT IMAGE" lick anywhere in SQL and
_ + " FROM PRODUCT AS P, PRODUCT NAME LOOKUP 25 gv press SHIFT-F6 to run the SQL.
Annotation + " WHERE P.PRODUCT NUMBER = Q.PRODUCT NUMBER AND Q.PRODUCT LANGUAGE = 'EN'")

Iterator<WeblCatalogProduct> [HRuiEleler- w-RRals)Saatsibloand( ) ;
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__26. Click anywhere inside the SQL statement and press SHIFT-F6 to run the SQL statement. You
will see the output from SQL statement in the SQL Results window in the lower bottom pane.

¥ Javadoc @ Dedaration |EE] SOL Results |2 [y pureQuery Analysis *x 3& E |

Status |Resultl
PRODUCT_MUMBER. = PRODUCT_MAME = PRODUCT_DESCRIFTIOM = PRODUCTIOM_COST | PRODUCT _IMAGE

85110 Glacier GPS Ext... Hand held GPS receiver... 1756.47 P35PA3NY14.jpg
1110 TrailChef Wate.., Lightweight, collapsible ... 4.00 PO1CE1CG1.jpg
2110 TrailChef Cant...  Aluminum canteen. Rug... 9.22 PO2CE1CG1.jpg
3110 TrailChef Kitch...  Zippered nylon pouch c...  15.93 PO3CE1CG1.jpg
4110 TrailChef Cup Tin cup. Holds 0.4 liters...  5.00 PO4CE1CG1.jpg
A 10t e KN et L QU AR AR LT it st A MRS CEICC] |

(3, O O U A ey

__27. The implementation of method getWebCatalogProduct is in
getWebCatalogProductDatalmpl.java. This implementation file gets generated
whenever any change is made to the interface file by adding or removing the methods.

__28. Open getWebCatalogProductDatalmpl.java and review the generated code.

_29. 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.gstConnection
MethodStyle method = new MethodStyle (conn) ;
int choice = 1; |"""—C|"|B.FIQE choice (1-4)
switch (choice) { to test each of the
case 1 : method.
method. PrintCatalog () ;
break;
case 2
method. PrintCatalog (1110) ;
break:
case 3
method. PrintCatalog ("Watcheza")
break:;
case 4
o polli M{l_xﬁfcyﬂ-i ;ﬂw)
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30

31

Right click anywhere in the program and click on Run As = Java Application. You will
see the console output as shown:

E; Problems | & Conscle &3 E}: pureQuery Outline | EEl Properties | @ Javadoc @ Dedaration

<terminated > MethodStyle [Java Application] C:\Program Files\IBM\DSDEY 2, 1dk\binYjavaw.exe (Feb 11, 20
261l: WebCatalogProduct [getProduct numier=143130, getProduct name=

262 HEPCa A aGF TOS3 G 08 ERERACT, DU a1 491 40 R PRFRUEG R, naTe™

Go to the Package Explorer and expand pureQueryFolder folder and open
WebCatalogProductData_pdqg.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.

2@ 'Eg Hierarchy = <,}=='p ¥ =0 &IIm.bﬂ.meQueeremo.apDemo.WEbCamogProducﬂ]aE_hd'

—# 1 = pureQueryFolder ~

|X] com.ibm.pureQueryDemo,ProductData pdg.xml o “ea

F3 | 3 <columnn jdbcType="DE
= = <columnn jdbcType="
EData Source Explorer &3 = B <column dbeType="
= <}'==€> o E‘iﬁ’ |E| S \.H I?="IF| [EI - <colunn jdbcType="

EH ADVISE_WORKLOAD o ~ B

= cusT - W ::cc:_';r“::_ :::ilcc'[‘ype="v

m CUST_CRDT_CHK ::cc-_';r“::_ :.:ilcc'["l-"pe="IN

<column jdbeType="IN

E3) CLIST_CRDTCRD
ST il E _’-_A\wu.. e IR e | e et A o o e oo ], AR Times L

<Statements’

(=2 _analysic |r
{ com.ibm. pureQueryDemo.apiDemo. WebCatalogProductData_pdq. xml |
com.ibm. pureQueryDemo. CustomQueries. QueriesData_pdq. xml

com.ibm. pureQueryDemo. Get_customer_nameData_pdqg. xml
com.ibm.pureQueryDemo.Inventory_levelsData_pdg.xml
com.ibm.pureQueryDemo.Order_methodData_pdg.xml

<statement id="7" sectionNumbher=

<statementDescriptor>
<prepareSgl>SELECT ORD NER
<statementType>QUERY</stat

«parameterHandlerName>com.
<parameterMetadata>
<parameter jdbcType=!
</parameterMecadata>
rowHandlerName>com. ibm.pun
<resultSetMetadata>
<columnn jdbcType="IN
<columnn jdbcType="Da
<column jdbcType="IN
lumn jdbcTvpe="IN

com.ibm.pureQueryDemo.Product_brandData_pdg. xml
com.ibm.pureQueryDemo.Product_color_lookupData_pdg.xml
com.ibm.pureQueryDemo.Product_forecastData_pdg.xml
com.ibm.pureQueryDemo.Product_lineData_pdg.xml
com.ibm.pureQueryDemo.Product_name_lookupData_pdg.xml
com.ibm.pureQueryDemo.Product_size_lookupData_pdg.xml
com.ibm.pureQueryDemo.Product_typeData_pdg. xml =

FEFEEEEEEEEE

n

Page 56

IBM Data Studio pureQuery For DBAs and Application Developers (v2.1)



IBM Software

4.3 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.

__32. Openthe InlineStyle.java class by double-clicking the file and review the methods.

% Package Explorer F:g Tg Hierarchy =] <=|'=g> =~ = B[] InlineStyle.java [

T=F PDQPOT |'r::|a_c kage com.ibm.puregueryDemo.apiDemo;
2122 pureQueryLabs
=28 src Fimport java.math.BigDecimal;

4 com.ibm.pureQueryDemo

= EE com.ibm. pureQueryDemo.apiDempe poblic oclass InlineStyle {

m Cust_ord.java

private Data db:

MethodStyle . java

m WebCatalogProduct.java = poblic InlineStyle (Connection con
m WebCatalogProductData. java this.db = DataFactory.gstData(

o i, WMQE@E“PW-W“ PP SR PSP = SR S S Ve SN SN RS —

_33. Review all 4 SQL statements and associated in-line style pureQuery APIs to process the SQL

statement.
public Iterator<WebCatalogProduct> getWebCatalogProduct ()
String =gl = "SELECT P.PRODUCT NUMBER, Q.FRODUCT WAME, Q.PRODUCT DESCRIPTICHN,"
Click + = .PRODUCTICN COST, P.FRODUCT IMAGE"™

anywhere ahd FROM GOSALES.PRODUCT AS P, GOSALES.PRODUCT NAME LOOXUP A5 Q"
hit-SH|FT—F'B " WHERE P. PROD'JCT_}IT_TMEER = Q. PRODUCT_:—I'J‘MBER LND . PROD?.TCT_:E:-IE?_TEC—E=' EN'";
Bean to hold results

retuarn |this db. q'aerylteratorltsql, WebCatalogProduct.class) ;

¥ =
Inline style APIls to process SAL statements.
B T S e LSeE S SN T T PEIEEAPE A T S g v ey SV W

.

__34. 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.

= & pureQuerylabs
H com.ibm, pureQueryDemao
— - EE com.ibm.pureQueryDemo.apiDemo
— [ m InlineStyle.java
0 Line# 27: querylterator (sql, WebCatalogProduct. dass)
=] @. sql
(% Linex 59
(¥ Lines 38
(1), Line# 47: querylterator{sql,WebCatalogProduct. dass, type)
m WebCatalogProductData. java
4 com.ibm.pureQueryDema. CustomOueries

Database SQL
Y T ee—. ‘_*.-ui- S— _‘H____m_‘._“r‘r-...-n‘-nq.a.
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_ 35,

__36.

_ 37

Expand pureQuery Folder in pureQuerylLabs 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.

& Package Explorer |2 Tg Hierarchy = G:;& ¥ =0 ,1‘] cnm.ibm.pureQueryDemo.apiDemn.Inlinestﬂe.mlIE@

= PDQPOT L <?xml version="1.0" encoding="UTF-8"?><pro
=] IEJ‘ pureQueryLabs <origin:
[ arc <originType>Methods loaded from co
B, JRE System Library [jdk] <forigin>
B, Referenced Libraries <statementSet name="com.IiIbm.purefusry.
== pureQueryFolder g— ¢statementSetMetadatar
—®L) = analysis u ilex
|X| com.ibm.pureQueryDemo.apiDemo. InlineStyle. xml + y <name>InlineStyle.java<,/nad
|X| com.ibm.pureQueryDemo.apiDemo. WebCatalogProductData_pdg. xml <container>/pureQueryLabs/
|X| com.ibm.pureQueryDemo, CustomQueries. QueriesData_pdaq.xml </ =0ou ilex
K| com.ibm.pureQueryDemo. Get_customer_nameData_pdg.xml <java rface>
L st 2l oM b DUreQuaRDCRgeeventory levelsDRta ndq Xikph. s, gp el gy T rrmmtetn i SESRECIRAMPRST Y10 O AT

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.

Change the value of choice parameter from 1 to 4 and run the program each time.

illtlchcnice = 1: I"‘-—
switch ([choice) {

** End of lab 4: Explore pureQuery API
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Lab 5 Explore pureQuery Runtime
Z Note: By running the next command, you are setting the Data Studio pureQueryLabs project
L 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.
_ 1.

Go to the Windows Explorer and locate C:\POT_PDQ\O5RUNTIME and double click on
RuntimeOl1.CMD file. (This will refresh your project as if you completed labs 03 and 04)

. Address | 3 C:\POT_PDQDSRUNTIME |

Folders

= ¢ POT_PDOQ

* Mame

» [ERuntimen1.cMD

[ D1UNTRO '—Tf?]Runﬁmen 2.zip
I 02PRO] E ¥ Runtimed3.sql
) 03TOOLS LE::TI Runtimed4.sql
[+ 04aPT |55 Runtimen5.sql

| G& osrunTvE | Flruntimens.cMD
IGF) O5EXPLAIM ] RunTime07. txt

2.

5.1

)

Staema B_G._.‘ g _J—-—,...‘-lﬁ'_—m““‘ P W A T

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

[% package Explorer 52

= PDQPOT
- ey & Hit F5 to refresh
(8 grc
B, JRE System Library [jdk]
B, Referenced Libraries
= pureQueryFolder
B pureQueryDemao,sgl
Runtimed3.sqgl
Runtimed4.sqgl
Runtimes.sgl

E Hierarchy

L

sai

A

saL

|

saL

|

saL

e aatammin s o oo seme . A albiit e o

Explore pureQuery Outline View

Go to the pureQuery Outline view and click on refresh icon to rebuild it.

(2| Problems | @ Javadac @ Dedaration | S} pureQuery Outline |52 % Eg [

Database

N,

Note: If you do not see pureQuery Outline view, right click on pureQueryLabs project in

Package Explorer and click on pureQuery = Show pureQuery Outline.

Lab 5 — Explore pureQuery Runtime
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_ 4.

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.

& Problems (@ Javadoc ﬂE& Dedaration rq‘ pureQuery Outline Iﬁﬂ

Database Packages

-[& Product_typeData e
& Order_methodData

l}; Product_forecastData
[3} Product_lineData

[E Product_name_lookupData
& Product_color_lookupData
-[& ProductData

-[& webCatalogProductData
-[& Product_brandData

& Inventory_levelsData
l}; QueriesData

l} Product_size_lookupData

[E Get_customer_nameni‘ﬁ_

#

Future DB2
packages for data
access layer from
Java programs

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

E_L, Problems (@ Javadoc ﬂ% Dedaration IPH pureQuery Outline =3

Java Projects

= 2! pureQuerylabs
EIEE cam.ibm. pureQueryDemo
|I] ProductData.java

|I| Product_brandData
|I| Product_forecastDzl-

|I| Product_lineData.java

iDaiﬁbase Java |SQL |
) = =

|I| Product_name_lookupData.java
m Product_color_look E: Export S0L tCl- File...
L& Show in SQL Editor...

Order_methodData.java

m Product_typeData.java
Get_customer_nameData.java

|I| Inventory sData.java

|I] Product_size_lookupData.java

Specify file name as pureQueryDemo.sgl and extract all SQL statements from data access
classes and view them in an editor.

=
f Package Explorer &2 'Eg Hivararu::hﬂ'=I i

Y

5 pureQueryDemo.sgl 52

[*-T=F PDQPOT
E'ID"" pureQueryLabs

[E arc

ﬂ. JRE System Library [jdk]
-2 Referenced Libraries
[ pureQueryFalder

UPDATE PRCDUCT SET PRODUCT NUMEER
UPDATE PRCDUCT SET PRODUCT NUMEER
DELETE FRCM PRODUCT WHERE PRCDUCT
INSERT INTC PRODUCT (PRODUCT NUMEER
SELECT PRODUCT NUMBER, BASE PRODUCT
SELECT PRODUCT NUMBER, BASE PRODUCT

i E pureQueryDemo, sgl

;ﬁ wﬂm

p=fp. SELECT PRODUCT NUMBER, BASE PRODUC

st o it et -F EROML DR QLLGEAREGEE_ RESSTICL
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Right click anywhere in the SQL file and choose option Set Statement Terminator and
specify semicolon.

& Set Statement Terminator

IUse Database Connection...
Run 50L Statement terminator:
£
v Validate Table References

Bind packages for a pureQuery project

From the Package Explorer view right-click on the pureQuerylLabs Java project and select
pureQuery = Bind pureQuery Application. Select GSDB database when prompted.

% Package Explorer ©2 'Eg Hierarchy
1= PDQPOT
2 A —
=2 src Right click
4 com.ibm.pureQueryDema
3 com.ibm.pureQueryDemo. 3

B com.ibm.pureQueryDema. pureQuery +| Bind pureQuery Application

Show pureQuery Qutline
EE pureQuery. example Properties Alt+Enter

oo _ e
ﬁ.-....jm ERuJEE 3 teﬂl:ir?}‘q-.-.. Lrces “]

Look at the output in the Console view and you will notice that most of the package creation
failed for SQL error -204 indicating undefined name. This is the most common error since our
connection user id is not the owner of the tables.

E_., Problems | @ Javadoc @ Dedaration ';1: pureQuery Outline |El Conscle E32 £l s0L Results

pureQJUEry messages

Labs .
ca using connection GSDE in project purefunervyvLabs failed.

vi com.ibm.db2.jcc.b.co:| "DEAPOT . PRODUCT EBERAND" |Jis an undefined name.. 3
y: com.ibm.db2.jcc.b.co:| "DEAPOT.FRODUCT EBRAWND" |[i=z an undefined name.. 35
vi: com.ibm.db2.jcc.b.co:| "DEAPOT . PRODUCT EBRAND" |Jis an undefined name.. 3
y: com.ibm.db2.jcc.b.co:| "DEAPOT.FRODUCT EBRAWND" |[i=z an undefined name.. 35
e S A e, agptilimstne st P Al ae . - e il e e a s ;

_10. Go to the Package Explorer view and navigate to the pureQueryFolder of the

pureQuerylLabs project. Double click Default.bindProps file to open it in an editor.

e Add defaultOptions and specify QUALIFIER option.

defanlcCptions= -bindCptions "QUALTFIER GOSALES™

e Save the file (right click, <Save>)
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__11. Go back to the Package Explorer view and right-click on the pureQuerylLabs Java project and
select pureQuery = Bind pureQuery Application. Select GSDB database and wait for
BIND process to finish. This time, the BIND should complete successfully.

E_., Problems | @ Javadoc @) Dedaration C}: pureQuery QOutline & conscle |22 E sqL Results | EE| Properties

pureQuery messages

The pureQuery StaticBinder completed successfully for com.ibm.pureQuervDemo.
The purefuery StaticBinder completed successfully for com.ibm.pure(ueryDemo.
The pureQuery StaticBinder completed successfully for com.ibm.pureQuervDemo.
The purefuery StaticBinder completed successfully for com.ibm.pure(ueryDemo.
The pureQuery StaticBinder completed successfully for com.ibm.pureQuervDemo.
IThge PuTreQue SR abiciinds s, compl '%EH??Sf'Jl! ¥ AOT COm. TEm. DU SVUSE VRSO

__12. View the info of the packages through SQL:

e Double-click the Runtime03.sqgl file under the pureQuerylLabs project and select GSDB
database when prompted.
[# Package Explorer =3 'Eg Hierarchy
= PDQPOT |
== pureQuerylLabs
2 arc =
=i JRE System Library [idk] iﬁf Runtimed3.sgl &3
e SELECT PKGSCHEMA, PEGNAME, REMARKS,
= pureQueryFolder — - _
[ pureQueryDemo. =gl ISCLATICN, BLOCEING, BOUNDBY, TOTA]
|5 Runtimen3.sql | LAST BIND TIME
=il Runtme04,sgl FROM SYSCAT.PACEAGES
ﬁ’ Runtimed5.sql WHEERE PEGSCHEMA = 'NULLID' AND PEG]
St ey e e B |
e Go to main menu and click on Script = Run SQL.
o Java - queryPackagesInfo.sgl - IBM Data Studio Developer
File Edit Mavigate Search Project Data Run | Soipt Window  Help
™ = : : : - Run =
Lﬁ' I;]FE@&?@'% SO 3
e You should now see the following results:
lsole (21 SQL Results &2 - ] Properties xR B
| status |Resuit1
PRGSCHEMA | PKGMAME REMARKES | PKG_CREATE_TIME | PRGVERSIOM & ISOLATIOM = BLOCKIM
NULLID ProductData ve. | 2009-02-12 15:3... UR
Z MULLID ProductData? | Packag... 2009-02-12 1%:3...
3 MULLID ProductData3 Packag... 2009-02-12 15:3...
4 MULLID ProductData4 | Packag... 2009-02-12 15:3...
L. WHH-"-\_.,._ ; i "**"M" I._.\_A__“ S -
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__13. Did you notice 4 packages created for the ProductData interface? This happened since we did
not specify the 1SOLATION LEVEL in Default.bindProps file. Go back to this file and add
ISOLATION LEVEL and hit CTRL-S to save the file.

defaultOptions= -bindOptions "QUALITFIER GOSALES™|-isolationLewvel C3

__ 14, We will need to drop these packages before we bind the application. Double click on
Runtime05.sql to open it in an editor. Right click anywhere on the file and select Run SQL to
generate the DROP statements. Go to the SQL Results view and hit CTRL-A to select all rows
and right click to Copy row(s) .

El consdle | EE S0L Results 53 = Properties E

Status |Resultl

1
11 | DROP PACKAGE "™UL

2 | DROP PACKAGE "™MUL Lumf F'ﬂw{a
3 | prop PACKAGE MU
DROP PACKAGE "NULLESECNS

5 | DROP PACKAGE "MUL )
= Print
5 | DROP PACKAGE "™MUL
DR SE T ARE | I LIr\' "rmyrh o+ s

__15. Right click on GSDB database in Data Source Explorer and click on Open SQL Scrapbook.

e o=

Data Source orer 4
i Bl — Ldi New SQL Script
B S % W || 5] ¥

(== Configuration Repositories
=2 Database Connections Set up Configuration Repository...

E BIRT Classic Models Sample Database ! Create Connection Configuration. ..

B oo Do i | OopensiSambok |
E4 Derby Sample Connection pen SQL Scrapboo

==l E GSDE (DB2 for Linux, UMIX, and Windows

Remove Configuration Repository... ’

Refresh F5
ca Change Management Roll forward
- “MEHKGE%“-M’A‘“‘H | Backup...

__16. Hit CTRL-V to paste DROP statements. Right click anywhere and select Execute All to drop
the packages.

TOOOIE O TUTF]
Default.bindProps En'ﬁ Runtimed5.sql

Execute Al Crl+Alt+X
Connection profile [

Type: |DE2UDEB_V9.1 ~

DROP PACKAGE "NULLID"."Get |
DROP PACKAGE "NULLIDY."Get |
DROP PACKAGE "NULLID"."Get | Preferences..,
DROP PACKAGE "NULLID"."Get ]

DROP PACKAGE "NULLID"."Inve EESEtCD””ECHD” e

20D, BRCKAGE n\l—‘rﬁ._]:%,” r!El’tC v ;.M‘“‘ M‘J

Edit in SQL Query Builder... Alt+Q
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17. Check the status of the DROP command status in SQL Results view.

Status Operation Date Connectio,..,

+" Succeec Group Exec... 21309 10:...
v Suc DROP PACK... 2/13/09 10:... GSDB
¥ Suc DROP PACK... 2/13/09 10:... GSDB
v Suc DROP PACK... 2/13/09 10:... GSOB

_18. Bind the data access classes from pureQuerylLabs project to the database by right clicking on
the project and select pureQuery = Bind pureQuery Application. After successful
bind, go back to the Runtime03.sqgl. Right click on your first SQL and run it. You should only
see one package with ISOLATION LEVEL CS.

Status |Resultl
PKGSCHEMA & PRGMAME REMARKS | PKG_CREATE_TIME | PRGVERSIOM & ISOLATIOM

NULLID ProductDataz 2009-02-1217:2... | [c5 |

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.

__19. 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 | ¢ an application

Connection URLorDS | jdbc:db2://1ocalhost:50000/GSDB:pdgProperties
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.

_20. We will use the JVM option to set this property.

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

=8} com.ibm.pureQueryDemo.apiDema
m Cust_ord.java

Irlinestyle.java
MethodStyle.java |
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e Right click anywhere in the MethodStyle. java program and choose Run As = Java

Application.

e Again right click and choose Run As = Run Configurations.. and go to the Arguments
tab and specify -Dpdq-executionMode=STATIC in VM arguments window and click on

<Run> button.

VM arguments:

Dpdg.executionMode=STATIC

If you type this wrong, there is no
error thrown. So, please type it
correctly.

e Notice the output on the Console is the same as if you were running dynamic SQL.

e But how did you know if it ran using DB2 package or not? Go to the pureQuery Outline view
and click on SQL tab at the bottom. Go to the WebCatalogProductdata package and right
click on it. Click on Show in Data Source Explorer.

E_l, Froblems | @ Javadoc @ Dedaration
Database Packages

F'u pureQuery Outline =2 |

[__éa Product_typeData

[__Q} COrder_methodData

[__E} Product_forecastData

[__ﬂa Product_lineData

[__ﬁa Product_name_lookupData
[__éa Product_color_lookupData
[__éa ProductData

[__ﬁa WebCatalogProductDf=

|## Product_brandData il

Show in Data Source Explorer

[__éa Inventory_levelsData
[& QueriesData

[__E} Product_size_lookupData
[__ﬂa Get_customer_nameData

.-%EM@.“A#M e aam A

¢ |n the Data Source Explorer view, right click on WebCatalogProductdata package and
click on Drop. Choose Data Object Editor when prompted and drop the package.

1228 \WebCatalogProductDataz [+

[ sequences

e After dropping the package, run it again.

File Edit Source Refactor Mavigate Search Proje

{ml ; éj}E%*?/

{# package Explorer &3 ?3 Hierar Run MethodStyle
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e You will see SQL -805 error indicating that the WebCatalogProductdata package was not
found.

El console :3 £ sQL Resultz | EE Properties
SDEVZ. 1Yjdk\binYjavaw.exe (Feb 12, 2009 8:11: 13 PM)

OBFEA4™ was not found.. SQLCODE=-305,

[NE]

5.4 Bind asingle Interface using pureQuery Tools

In the previous step, we dropped WebCatalogProductdata DB2 package manually to see if
we could run MethodStyle. We noticed SQL -805 error confirming that the
WebCatalogProductdata package was not found. Expand apiDemo package and right click
on the WebCatalogProductdata data interface in the Package Explorer, and click on
pureQuery = Bind..

[% Package Explorer &3 ‘Eg Hierarchy

1= PDQPCOT
= '[D‘J- pureQuerylLabs
=8 src
2 com.ibm.pureQueryDemo
—— |-} com.ibm.pureQueryDemo. apiDemo
m Cust_ord.java
m InlineStyle.java F{ight click

m MethodStyle.java
m WebCatalogProduct.java
m WebCatalogProductData. java

m WebCatalogProductDatalmpl. java
T

B com.ibm.pureQueryDema, CustomQueries . —
B} pureQuery.example
Run As

7 3
N pIP,EEEﬂﬁL- P Y R .| FormatSQL

— Dicbom 8o

__21. Select GSDB database when prompted and click <Finish>. You should see this interface bound
to the database.

[L Problems | @ Javadoc @ Dedaration Dt: pureQuery Qutline El consale i3 E= sQL Resultz | EE| Properties

pureQuery messages
Bind for interface com.ibm.pureQueryDemo.apilDemo.WebCatalogProductData using

5.5 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.
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In Windows Explorer, navigate to C:\POT_PDQ\O5Runtime folder and right click on
RunTime06 .CMD. (Note: Do not double click to run it yet.)

| Address | ) C:\POT_PDQI0SRUNTIME
Falders * Mame
= § POT_PDQ ~ [Flruntmeo1.cMD
O1INTRO :gRuntlmeDZ zip
Q2PROJ] |5{_|Runt|metl3 sl
03TOOLS |:='|_:| Runtimed<.sql
O4APT [=7y Runtimens.sql
I 05RUNTIME Eil Runtime0s,CM
G DEEXPLAIN [Z] RuNTime07. bt
I3A 07IDBC

uwm_'r“-xu_\_rt.q‘.

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

RN e i

SET
SET
S5ET
SET

CLASSPATH=%JCCHOME® \db2jcc. jar;%1CcHoMER \db2jcc_license_cisuz. jar
CLASSPATH=RCLASSPATHY; ¥PQHOMES  pdq. jar
CLASSPATH=%CLASSPATH%;%PQHGME%\EdqmgI‘rIT_ jar #— | jcense file
CLASSPATH=%CLASSPATH%; %PQHOMES%",

S5ET

URL=-ur1 jdbc:db2://localhost:50000/G5DB

23
<— Static Binder _ Option file

RUNTimed?. TXT| > %OUTFILE%

java %BINDER% %URL% %USERINFO% -optionsFile

Close this file and double click on RunTime07 . txt option file where data interface classes are
listed.

' RunTime07.txt - Notepad
File Edit Format View Help

E faultoptions= -isolationLevel Cs |

com.
com.

com.
com.
com.
com.
com.
com.
com.
com.
com.
com.

T0Om

ibm.
ibm.
ibm.
ibm.
ibm.
ibm.
ibm.
ibm.
ibm.
ibm.
ibm.

Pro duct Iypedata

—b1ndnEt1nﬂ5 "QUALIFIER GOSALES"

- pur equer yDemo. ap1Demo. Web_atalogrroguctiData g—p
purequeryDemo.
purequeryDemo.
purequeryDemo.
purequeryDemo.
purequeryDemo.
purequeryDema.
purequeryDemo.
purequeryDemo.
purequeryDemo.
purequeryDemo.
purequeryDemo.

<gm.jbm_pur equerypemo.

Customjueries.QueriesbData
Get_customer_nameData
Inventory_levelsData
order_methodbata
ProductData
Product_brandData
Product_color_lookupData
Product_forecastData
Product_lineData
Product_name_]lookupData
Product_size_lookupData

Data
Interfaces

i ‘.n--n-u,.' gt
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__25. Now double click on RunTime06.CMD and after it has completed the work, double click on
Runtime06_OUTPUT.TXT and review the output.
P Runtime06_OUTPUT.TXT - Notepad
File Edit Format WView Help
|
IEM Data studio ﬁzurequery Runtime 2.1 build 2.1.74
Licensed Materials - Property of IBMS5724-U16{(c) Copyright IBM Corp. 2006, 2008
The staticBinder utility successfully bound the package 'Product_forecastData2
The staticBinder utility successfully bound "com.ibm.purequerybemo. Product_foré
- o e T . . At ol B O b e
s, sl -..-n_,.-ﬁ“ o amgin, i _\_r‘,. ‘*'W
5.6 DB2Binder command to REBIND a package
__26. Under the pureQuerylLabs project expand the db2jcc. jar file.
__27. Expand the com.ibm.db2. jcc package and notice the DB2Binder class.
{2 Package Explorer I3 . Hierarchy 2 | 3
=2 :;‘,J- purggeer\;Labs
B
=i, JRE System Library [jdk]
;ﬁ db2jcc_license_dsuz.jar - C:\Program Files\IBMDS 125harg
= C:Program Files\IEM'\DS 12Shared\pluginscom
B com.ibm.db2. app
——p= -} com.ibm.db2.jcc
Tub DB2Administrator, dass
b DBE2Array.dass
Thib DB2BaseDataSource. dass
- DEBinder.dass
__28. Right-click the DB2Binder class and select Run As = Java Application and you will see
the help message.
Problems | Javadoc | Dedaration | & Console =32 Properties | pureQuery Outline | Data Output | Access Plan Diagram =
<terminated = DB2Binder [Java Application] C:\Program Files\IEMDSDEW 1. 2Yjdk\bin\javaw.exe {Jul 28, 2008 3 5& [E-My ;| == = - C
IBM DE2 JDBC Uniwversal Driver Architecture, JDBC Package Binderxr
(c) Copwyright IBM Corporation 2002
This pbinder utility is used to add the standard JCC JDBC packageset To the target database
The latest wversion of the JCC JDBC packageset will be bound to the server.
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In Windows Explorer, navigate to the C:\POT_PDQ\O5RUNTIME folder. Right click on the file
RUNTIMEO8.CMD and select Edit to review the file. This is an example script that can be used
and customized to REBIND DB2 packages.

SET JCCHOME=%CD%driver
chdir /d %OLDDIR%

SET CLPATH="%1CCHOME%'\db2jcc. jar"; "%ICCHOMER \ db2jcc_license_cisuz. jar"

SET URL=-url1 jdbc:db2://Tocalhost:50000,/G50B
SET USERINFO=-user dbapot -password dbapotl23
SET BINDER=com.ibm.db2. jcc.DEZBinder

"%JAVA_HOME%\bin\java" -cp %CLPATH% %BINDER% %URL% %USERINFO% A
-collection NULLID -action REBIND -generic A
-package webCatalogProductData? > %OUTFILES:

Go ahead and close RUNTIMEO8.CMD. Double click it to run and review the
RUNTIMEO8 OUTPUT.TXT to notice that the interface has been rebound to DB2.

File Edit Format WView Help

Binder performing action "REBIND" to "jdbc:db2://localhost:50000/G5DB" under
Fackage "webCatalogProductDataZ": Rebind succeeded.
pE2Binder finished.

Customize BIND 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.

E@
=N

Double click

Add following this line in Default.bindProps file.
defaultOptions= -isolationLevel CS
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33,

34,

_ 35,

__36.

Add following line in Default.genProps file to force collection schema to be PDQCOL instead
of the default value of NULLID. You can use context sensitive help while selecting the interface
name.

cr:nm.l ‘
com.ibm.pureQueryDemo.Product_forecastData
com.ibm.pureQueryDemo.Product_size_lookupDa
com.ibm.pureQueryDemo.Product_typeData
com.ibm.pureQueryDemo. Get_customer_nameDa
com.ibm. pureQueryDemao.Product_name_lookupC
com.ibm.pureQueryDemo.ProductData
com.ibm.pureQueryDemo.Product_lineData
com.ibm. pureQueryDemo. Product_color_lookupD:
com.ibm.pureQueryDemo.Product_brandData
rom.ibm pureCyeryDemo, ClstomOyeries, Qeriss

com.ibm. pureQueryDemo.apiDemo. WebCatalogP vl .|<_

(_' il | 3. ~
LR TN e “ﬁ_-ﬁ_‘.____h -
com. ibm.pureQueryDemo.apiDemo.WebCatalogProductData = -collection PDQCOL

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>.

The generator properties for any pureQuery interfaces in this application may have changed. The project may have to be re-buit for the change to take effect. Do

. you want to re-build the project now?

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

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

e
o E

“sf com.ibm.pureQueryDemo.apiDemo
m Cust_ord.java
m DiscontinuedProducts.java
m InlineStyle.java
m MethodStyle.java _
—>= D0 e ;
m WebCatalogProductDatalmpl.java Format S0QL
4 com.ibm.pureQueryDemo. CustomQueries Debug As v

8
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__37. Go to the Package Explorer and double click Runtime04.sqgl file in an editor. Click on Script

= Run SQL.
File Edit Mavigate Search Project Data Run m’ Window Help
- O] @ P4 Q- Ql 2 __ L

__38. View the output of the command in Results view.

PEGSCHEMA | PRGMAME REMARKS | PKG_CREATE_TIME | PRGVERSIOM | ISOLATION

1 | PDOCOL WebCat... [Packag... |2009-02-1510:2.. | &5 |

__39. 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.

T

=YW =bCatalogProduciis
=l =nl | " Show in Data Source Explorer
8}, sELECT P.PRODUCT NUMBER. O.PRODUCT MAME. O.PRO

** 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, neither you 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 editors.

2.  In your Package Explorer, expand apiDemo package and double click on MethodStyle. java
to open it in an editor.

53 Package Explorer &3 Tg Hierarchy

1= PDQPOT
= '[E‘J- pureQuerylLabs
=8 src
2 com.ibm.pureQueryDemo

=} com.ibm.pureQueryDemo. apiDema )
[ cust_ord.java Double click

to openit

EI MethodStyle.java
ATAI0gPTO0UCT, Jav 3
m WebCatalogProductData, java

| 'LﬁrEbCataIEgPrEducﬁ:fianP_l ia;&a

R 5

3.  Click anywhere in WebCatalogProductData and hit F3 to open the data interface file.

[J]| MethodStyle java 22

package com.ibm.purefueryDemo.apiDemo;

[J] webCatalogProductData.java 52

w-lo - ehCatal ogProductData

Fimport java.math.BigDecimal;[] (sgl = "SELECT ORD NEE, ORD
Click to select + " ORD _STOT_COST,

public class MethodStyle { andrﬂtFS + CRD STAT, ORD N
‘.;"f + " FROM GOSALESCT

private WebCatalm*‘rnductData catalogD + " WHERE ORD NER 3

H getCust_ord (Cust_ord cj:
= poblic MethodStyle (Connection conn)

thiS.CEtEngDEtE — DEtEFECtDIY.gEt (sql = WINSERT INTO GOSALES]
¥ + ™ ORD_STOT_COST,
B S R e + " ORD STAT, ORD H
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__ 4. Click anywhere on the first SQL statement and right click to select pureQuery = Launch
Visual Explain.
Right click
Eelect (sql = "SELECT TMS, ORD NBR OF Fj
+ " ORD AX COST, ORD TOT|
+ " CORD_ RD_ID, CUST CCODE
hat identifies the diagram. Bun As 3 @ir Bun 0
= FIEIENENniEs. .«
erview -
[EA]6 Launch Visual Explain
__ 5. 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.
: , Hover your mouse
Right click very h
s pointer on eac
node to explore
The number displayed
below the operator at
SIXSCAN 1oCUST_ORD | each node is the
0.0153424 R T )] cumulative value of the
p oot ) " . timeron, which is also
ode Type : Index scan
ST RPN Operator Type . IXSCAN known as cost.
. Cardinality o1
Cumulative Total Caost © 0.0153424
6. Rightclick on a node and select Show Description to see details about a node.

Collapse

Collapse nodes below

Show Description

bl
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__ 7.  For example, you will be able to see CPU, I/0 and computed cumulative explain cost along with
values of the database parameters that affect a explain plan as shown below:
B [ return
== Environment
(@ environment
(= Diagnostics
Attributes
H& & o wa -
B | NAME VALUE
Communication Bandwidth 100
Buffer pool size 3942
Sort heap size 1748
Database heap size 1258
Lock list size 040
Maximum lock list size &0
Average Mumber of Applications 1
Locks available 410040
SOL type Dynarnic The default
Optimization level 5 QDtlmIEatIOﬂ level
Blocking Block Unamibiguous Cursors is5 Youcan
Izolation level Uncommitted Read delf'v' this to
Query number 1 ] dﬂ: i
Query tag 20090213142245671000 See aireren
Statement type Select access paths.
Updatable Mo
Deletable Mo
Query degree 1
— _.—--s.""— el W—Wn_—
__ 8. In the Overview Diagram, click on View the SQL statement to see original and optimized
SQL. You can save an explain plan in a XML file for viewing it later or sending it to the DBA.
D& e SFEAG
'@ Overview of Diagram
Basic Information NTry this to reverse the
Information that identifies the diagram. diagram
Database Platform: | Ly
Database Version: | DB2 v09.05.3
Explain Timestamp: | 2009-02-13T14:22:45
D] view the 50L Statement | €= 1TV this to see original and
TR — optimized SQAL statement
Diagram Overview |E
)
Display the selected diagram overview,
@~ @ 8 = | o
L ammetamatiat, o ts 3 Mwﬁn#“‘"‘**
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9. Go back to the WebCatalogProductData. java program and see the explain plan for each of

the SQL statement. For example, try to figure out why there are multiple index scans when
inserting a row in CUST_ORD table.

LIHNSE HIECAN
T.aen 0 A

HTESCAN SHOUST_ORD CRCUST_PK S UST_CRDTCRD P *ORDER_METHOD CODE_P
A (- GEMEAL EET GO EECT RGBT GOEMES
T
IS GEN ROW

SYSIEM

_10. Look at the explain plan for the query associated with the getWebCatalog method and why

there are full table scans on PRODUCT and PRODUCT_NAME_LOOKUP when indexes exist on the
columns accessed in the query.

Why table scan - ol
even though
indexes are
already created

#HS.JOIN
23.1235

HTBSCAN

#“TBSCAN
T.73537

15.3405 Hint: Full table
scan is cheaper
oPRODUCT _MAME_LOOKUP oIPRODUCT than index scan.
GOSALES GOSALES

.. xiﬂra*ﬂ‘#—m\\u-‘h.a—qﬂ-ﬂ—w_\*

__11. Try updating statistics on both tables and regenerate the explain plan. If plan does not change,
can you think of a reason that why it still did not use indexes.

=] Tables y
Load...
F INVENTORY _LEVELS N
F ORDER_METHOD eorg E"d e l
mam: . E=ENPRODUCT Reorg Index...

[Tl PRODUCT BRAND | it
] PRODUCT_COLOR_LO| &} Generate DOL...
F PRODUCT_FORECAST
B PRODUCT_LINE 5] Alter

s - JEEfPRODUCT MAME LOOR
| PRODUCT_SIZE_LOOKUP
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12, Look at the explain plan for the query associated with the method
getWebCatalogProductByNumber and notice the nested loop join when we query by a
number which is on index.

{RETURN
15.1822
@HLJOIN
15.1822
#FETCH #FETCH
T.50804 T.506189
] ]
#IXSCAN ©sPRODUCT_NAME_L OOKUP #IXSCAN ©1PRODUCT
0.0310808 GOSALES 0.0312288 GOSALES
©2PRODUCT_NAME_LOOKUP_PK ©PRODUCT _NUMBER_PK
GOSALES GOSALES
_13. Look at the explain plan for the query associated with the method

getWebCatalogProductByType where the search is based upon the type (not on the index)

and access path uses hash loop join.

MRETURN
306908

ZHSJOIN
306906

HTESCAN
16.3405

ETBSCAN
7.73537

PRODUCT _NAME_L OOKUP

EFETCH
7.58036

GOSALES
T |
©1PRODUCT TIXSCAN ©zPRODUCT _TYPE
GOSALES D.0154043 GOSALES

©3PRODUCT _TYPE_EN_IX
GOSALES
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Explain Plan for new methods

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

com.ibm. pureQueryDemo

com.ibm. pureQueryDemao, apiDemo

Cust_ord.java

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

m MethodStyle.java = m WebCatalogProductData. java
public class MethodStyle {

R akeids i ehCatal ogProductData | o=1a-NRals st

= public MethodStyle (Connection conn)
thi=z.cataloghata = DataFactory.getData

i #m.—ﬂ-*‘# TR s, .“_.--a._“ﬁ_‘rhlﬁxﬂ

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

== Data
'[;_tj!: Data Design Project
T:[:] Data Development Project
EQ Domain Model
EE Glossary Model
5@] Logical Data Model
¢ Mapping Model
@ Physical Data Model
E pureQuery Annotated-method Interface |
il SQL or XQuery Script

Make sure to expand the Advanced Settings and click on IT Interface exists,
insert new methods into interface. The other two values should already be selected
for you. If not, type-in those values. Click <Next>

Source folder: | pureQueryLabssrc |

Package: | com.ibm. pureQueryDemo.apiDema |
Mame: | VebCatalogProductData |

» Advanced settings

Ifinterface exists, insert new methods into interface
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Click on Import button and change directory to C:\POT_PDQ\O6EXPLAIN and select
ExplainOl1l.sql to import the SQL statements from this file. 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. Click <Finish> to generate a
bean to hold the results and add method to an existing interface.

Statements
Type —Eaantlames— Method Mame
SELECT DiscontinuedProducts| getDiscontinuedProducts

T

Type name DiscontinuedProducts

4 b

S0L statement terminator: | ;

Statement details:
SELECT LINVEMTORY _YEAR.,

/ Query that we imported

LINVEMTORY _MOMTH, L.PRODUCT _MNAME,
P.INTRODUCTION_DATE, P.DISCONTINUED _DATE FROM GOSALES.IMVENTORY_LEVELS
I, GOSALES.PRODUCT P, GOSALES . PRODUCT_MAME_LOOKUP L WHERE
P.PRODUCT_MUMBER. = L.PRODUCT_MUMBER. AMD I.PRODUCT _MUMEBER =
P.PRODUCT_MUMBER. AND P.DISCONTINUED _DATE IS NOT MULL AMND
I.CLOSIMG_IMVENTORY = 10

R A s pim i B s A gl R T

_18. 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.

WRETURN ™,
_144.362
=HSJOIN
144,362
#TBSCAN #HSJOIN
118.667 23.0858
ONVENTORY_LEVELS #TBSCAN
GOSALES T.ITE1G
©PRODUCT _NAME_LOOKUP ©2PRODUCT
GOSALES GOSALES
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__19. Again right click on the SQL statement and select pureQuery = Launch Visual Explain
and click <Next> and select Current Query Optimization to 1 and click on <Finish>.

CURRENT PATH:

CURRENT QUERY OPTIMIZATION:

CURRENT REFRESH AGE:

«<database default=>

<database default>

__20. Examine the explain plan and compare it with the previous one.

176.02

EMSJOIN
176.02

MRETURN ™,

HMSJOIN
23.2086

#TBSCAN
7.78258

TFILTER
15.3804
#HTBSCAN
15.3804

ETBSCAN
T.FTE16

XPRODUCT
GOSALES

N TBSCAN
15.2007

PRODUCT _NAME_LOOKUP
GOSALES

HFILTER
146.251

N2 TBSCAN
146.251

M3S0RT
146.25

N4TBSCAN
118667

NVENTORY _LEVELS
GOSALES

** End of Lab 6: pureQuery Explain

|

You may notice the
different access
path by using
different
optimization profiles.
Refer to the DB2
documentation for
details.
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Lab 7 Optimize an existing JDBC Application using 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. Switch your perspective to Java. Click menu Window = Open Perspective = Other..
Click on Java and click OK.

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

Project name:| | pureQueryJDBC | Project layout

Contents
{3 Use project folder as root for sources and dass files

'@} Create new project in workspace

(¥} Create separate folders for sources and dass filles

{:} Create project from existing source

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

3. Specify name of the project as pureQueryJDBC and select radio button for Create separate
folders for source and class files. Click <Finish> on this screen.

4. In Windows explorer go to C:\POT_PDQ\07JDBC directory.
5. Double click on JDBCO1.CMD to copy JDBCO2. java in the pureQueryJDBC java project.

6. In Package Explorer view, select pureQueryJDBC project and hit F5 to refresh.

{2 Package Explorer 2 Tg Hierarchy

= PDOPOT

R pureQueryIDBC.
=2 arc
B JRE System Library [jdk]

:jd pureQuerylLabs

+—Hit F5 to refresh

TR S S TS _.f-h,..,_ g g

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

JPA Tools b
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__ 8. Select GSDB database and click <Next>. Use default schema GOSALES. Click <Finish> to add
pureQuery support to the project.

Import reguired pureQuery JAR. files into project

Source directory for code generated by annotation processing: | src

[ ]Enable SQL capturing and binding for JDBC applications

Location for DB2JccConfiguration. properties: |

Default schema: | GOSALES |*l— Use GOSALES schema hd
Omit schema in generated statements

Default path: | SYSIEM, SYSFUM, SYSPROC, SYSIEMADM, DEAPOT

o gt . #‘?MH““""“‘*-%

__ 9. The project pureQueryJDBC is now enabled for the pureQuery.

[% Package Explorer i 'Eg Hierarchy = <}==§ V=
= .-rpurEQueryJDEIC I
e
=} com.ibm.pureQuery. JDBC
[J] IDBCOZ java
Bl JRE System Library [idk]
== Referenced Libraries
@ dbZjcc_license_dsuz.jar - C:\Program Files\IBMDS 2 15har
IE—I;S dbZjcc.jar - C:\Program Files\IBMDS 2 15hared \pluginsyoom
¥l pda.jar
pdgmgmt. jar
B pureQueryFolder
Default.bindProps
E[y Default.genProps

R PP aﬂm_hﬂwm# i
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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 JDBCOZ2 . 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 JDBCO2. java under JDBC package.

[/ Problems | @ Javadoc | [, Dedaration | | Properties | 5 pureQuery Outline &3 El console 5 kgl o | [
Java Projects

. pureQuery. IDBC Refresh button
Pl =-[¥] 1DBCO2.java
/ 1), Line# 156: executelUpdate()
@. Line# 174 SELECT count{CLUIST_CODE) FROM GOSALESCT.CUST
@. Line# 191: SELECT CUST_CODE, SUM{ORD_STOT_COST)AS TOTAL, CUST_CODE FRORDER BY TOTAL DESC
@. Line# 23: getMergeStatement()
@. Line# 241; execute()
@l 2l

@. executeQuery()

iDaEbase | Java | sQL |

IR

B3

__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.

ava Projects

%! Problems | @ Javadoc @ Dedaration | 48 Data Source Explorer | =] Properties e pureQuery Outline 53 o] B

Qéh

Mumber of Times Run =~ Total Time Max Time Average Time  Min Time

= 2 pureQueryIDBC T

= 4 com.ibm.pureQuery.JDBC

=- 0 DBCOZjava

3, Line# 156: executeUpdate]) WWe will capture these when we run the program using
), Line# 174: SELECT count(CUST_CODE puraCuery Run Configurations. ..

—

Daiabase| Java |SQL |

Toggle profile

__14. Right click within JDBCO2. java program and select Run As = Run Configurations..

IDBCOZ2. java &3
He . S0 3 1Run on Server
package com.ibm.pure Debug As 3 2 Java Application
Fimport java.sqgl.Conne Profile As * FH 3 Pluglet
public class JDBCO2 Validate ——
Team Run Configurations...
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__15. Click on pureQuery to select it first. Click on New launch configuration. You will see right

hand side window populated with JDBCOZ2 . jJava information.

& ®| B - Name: | JDBCO2
e © Mai - g
%ﬂ launch cunﬁguraﬁnnu Main . ()= Arguments | =, JRE | “%; Cla
m Apache Geronima Praject:
B Apache Tomcat | pureQueryIDBC S/
4 Edipse Application _
E4 Edipse Data Tools Main clazs:
B Generic Server | com.ibm. pureQuery, JDEC, JDBCO2 \J/_

B Generic Server(External Lai

B HTTF Preview
IEM WWASCE [ indude inherited mains when searching for

[ ]indude system libraries when searching for

E 12EE Preview |:| Stop in main
Java Applet

Java Application
% JET Transformation
JuU JUnit

Ji Unit Plug-n Test
4% 05Gi Framework

ranstormation

__16. Click on the Arguments tab and specify RPT and click Run to run the program. You will see

following console.

Az of today we have 1851 customers.
{2 Main ()= Arguments =i RE| |customer id: 125,net =ales=:3018.01

Program arguments: customer id: 115,net =ale=:2959.13

lRFﬂ || customer id: 113, net =ale=:1580.25
' customer id: 103, net =ale=:1482.9&

__17. Go to the pureQuery Outline view and hit the refresh button. You will see a view similar as shown.

[21 Problems | @ Javadoc @ Dedlaration | B8 Data Source Explorer | = Properties [} pureQuery Outline &2
Java Projects

El console

Mumber of Times Run | Total Time Max Time

Ci
= £ com.ibm.pureQuery, JIDBC
=- [J] JDBCOZ.java Maotice problem SQL getting executad 1951

[}, Line# 156: executeUpdate() times for a report.
[, Line# 174 SELECT counb(CUST_CODE, | 243.00 243.00
@, Line# 191; SELECT CUST_CODE, sumM( 1 459,00 49,00

1), Line# 23: getMergeStatement()

[167 tine= 231: execute() 1951 88700  205.00

- ), =gl 1 4.00 4,00
@u executeQuery ()

Average Time | Min Time

243.00 245.00
43.00 43.00

0.45 0.00
4,00 4.00
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_18. Click on menu Run = Run Configurations...
option. Click Run to run the program.

Click on Arguments tab and specify LST

(5 Main (6= Arguments

Program arguments:

1110

=

LST

4110

2110:
3110:

tEN:TrailChef
EN:TrailChef
EN:TrailChef

:EN:TrailChef

Water Bag:Lightweight
Canteen:Aluminum canfg

Kitchen
Cup:Tin cup.

Kit:Zippered

Holds=s 04

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

E_l, Problems | & Javadoc @ Dedaration EDEE Source Explorer | 5 Properties ’5} pureQuery Outline Eﬂ El console

Java Projects

Mumber of Times Run = Total Time Max Time Average Time

=
= £ com.ibm.pureQuery. JDBC
X =- [J] JDBCO2 java
"' @, Line# 156: executelUpdate()
@, Line# 174: SELECT count{CUST_CODE,
[}, Line® 191: SELECT CUST_CODE, SUM({
), Line# 23; getMergeStatement()
), Line# 241: execute()
@I sql
@, executeQuery() 1

229.00 229.00 229.00

iDaEbase || Java I|SQL |

Min Time

229.00

_20. Click on menu Run = Run Configurations... Click on Arguments tab and specify ADD
TOOLS “This i1s a description”. Click Run to run the program.

(® Main | (9= Arguments =i, RE | % € y

154180:EN:TOOL5:Thi=s i=s a description
Program arguments:

ADD TOOLS "This is a description’]

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

E_., Problems | @ Javadoc @) Dedaration m Data Source Explorer | 5] Properties EHf:ureQJery Outline ﬁ &l consale
Java Projects
Mumber of Times Run = Total Time Max Time Average Time | Min Time
= ¢ pureQuerylDBC
= #3 com.ibm.pureQuery.JDBC
= i IDBCO2.java
), Line# 156: executeUpdate() 1 7.00 7.00 7.00 7.00
0], Line% 174: SELECT count{CUST _CODE
), Line# 191: SELECT CUST_CODE, SUM({
), Line# 23: getMergeStatement()
), Line# 241: execute()
@. =ql
@, executeQuery() 2 224,00 219.00 112,00 5.00
| Database I Java I| SOL |
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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-ENTER to open properties.

{2 Package Explor 52 'Eg Hierarchy | = m)
2% -
ER=dourequery0ec SN -
B src Hit ALT-ENTER
=-f8 com.ibm.pureQuery. JDBC

[J] IDBCOZ.java
B JRE System Library [jdk]

e L il

__23. Click on pureQuery and select the check box for Enable SQL capturing and binding for
JDBC applications.

Java Editor
Javadoc Location

=g =ty =

Client Optimization

Project References Enfible SQL capturing and binding for JDBC applications)
Y —

Run/Debug Settings Location for DB 2JocConfiguration. properties: | src
Server

Ll A L s

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

[% Package Explor 532 'Eg Hierarchy | — O
==
= TE'J- pureQueryIDBC |
- arc
=} com.ibm.pureQuery, JDBC
i [J| IDBCO2.java
----- E[E DB2JccConfiguration. properties

- pdq.properties

__25. We will be running this program using scripts given in C:\POT_PDQ\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, MERGE and DELETE against
GOSALES.PRODUCT _NAME_LOOKUP table. We will run the program by using different test cases
to capture SQL metadata through the command line.
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7.3.1 Capture metadata

__26. Double click on pdg.properties to open it in an editor. It has pdq properties set to capture the

SQL metadata.

% Package Explor 52

e Hierarchy| = O || [J] 1DBCOZ java

#| pdg.properties |53

pdg.properties .
B\ JRE System Library [jdk]

= = Tio CACLOLE yoool SppIteaCivll III SJIlnllc ode, oL
=l g E pdg.captureMode=0FF
=] 'bj- pureQuerylDBC ~ F pdg.executionMode=5TATIC
= src #To restrict wvour application to executing know
=8 com.ibm.pureQuery. JDBC # pdg.capturedOnl y=true
[J] IDBCDZjava pddg. captureMode=0N
EfE DB2JccConfiguration. propertie: pdg.executionMode=DYNAMIC

pdg.
pddg.

purefuery¥ml=pureQueryFolder,/capture . pdgxml
stackIracelepth=-1

) Wﬂmﬁfﬂmﬁmxiﬁrmﬁ }_'w._,

\POT_PDQ\07JDBC and right click on JDBCO3.CMD

__27. Go to Windows Explorer and navigate to C:
and click Edit. Review the contents of the file and close it.
__28. Double click on JDBCO3.CMD to run the JDBC application with different test cases and to capture
SQL metadata.
- Address |3 C:\POT_PDQ\0710BEC |
Folders X Name
~ [=lioecoi.oMo
53 08ADVANCED =) 1DBC02 java
(A 98INSTRUUCTOR 3.0
) 99WORKSPACE e
e e e o Fnerng cun
__29. Review JDBCO3_OUTPUT . TXT file. This contains output from our custom JDBC application.
__30. 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.)

=* PDQPOT

= TEJ pureQuery]DBC
(& src
B JRE System Library [idk]
B, Referenced Libraries

E-[= pureQueryFaolder
== analysis
H| com.ibm,

pureQuery, JDBC, JDECO2, xr
SO capture. pdgxml

EEF Default.bindProps
E[ Default.genProps

Please note:

pdg.properties contains
directives for pureQuery to
analyze JOBC code

capture pdaxml contains
captured SUL metadata.
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7.3.2 Browsing the captured metadata

__31. 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 VALUES 100 where
you replaced original statement with a fixed return value of 100.

[J| 1DBCO2.java E;q *capture. pdgxml 53

-

Package Bind
= 9 pureQu
= [ SELECT count(CUST CODE) FROM GOSALESCT.CU

2l YALUES 100 Copy
[@), SELECT cUST CoDE, 5 ks Edit Statement CODE FROI
@' SELECT CUST_CODE PR {:_‘j Reset to capture statement CODE
[}, SELECT ORD_MBR, ORL : FROM GO
¥ Delete Statement
[, sELECT PRODUCT NUM MAME, PR.C
[, SELECT PRODUCT MU Open Default.bindProps OOKUP W
[}, MERGE INTO GOSALES. ET, Open Default.getProps LES(CASTY

Edit |View Source
'#“"‘---«HM“MMM“‘—“‘ .

. In View Source mode
% Package Explorer 3 'Eg Hierarchy = 8 || [4] 1oeco2.java & capture.pdgxml | 2
= ‘Eb = <?xml wversion="1.0" encodi
= PDQPOT <origin> B
e pureQueryJDBC <originType>purefuer
G sre <originvVersion>IEM D

<originEnvironment
<driver>
<driverType>JD
<driverName>IB

B IJRE System Library [jdk]
=i Referenced Libraries
E-[=- pureQueryFolder
= analysis .
R — {dl"_"!EI'-;E"_.'S'_El'.
Default.bindProps Sl B R S
E[ Default.genProps
:L;—‘,J- pureQuerylLabs

e .w—‘-‘""m,ﬂ#m- ~ g

<driverMinorve
</driver:>

<databage>
M «‘-w-........ﬂj“w I
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__32. 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.

E_-, Problems | @ Javadoc @) Dedaration ‘:i pureQuery Cutline F@ El consale | = s0

Jawva Projects
=24 pureQueryIDBEC
=- com.ibm.pureQuery, JDBC
= gy
|8, sELECT PRODUCT_MUMEER., PRODUCT _LAMGUAGE, PRODUCT_MAME, PRO
[+ @ SFI FCT PRONDLICT MLIMBFR . PRODLICT | AMGIIAGF. PRODIICT MAMF. PROID

& Problems | @ Javadoc @;. Dedaration E}; pureQuery Qutine &3 El console | El 501
Database Packages

:Order methodData . .
+—— Future DB2Z package for JOBCOZ2 application

&-|@, SELECT PRODUCT _MUMBER, PRODUCT_LANGUAGE, PRODUCT_MAME, PRODUCT_DE
(), DELETE FROM GOSALES. PRODUCT _MAME_LOOKUP WHERE PRODUCT_MUMEER. = 20
@. MERGE INTQ GOSALES,PRODUCT _MAME_LOOKUP B USING (VALUES({CAST(? AS INTE

£

Database | Java
A ey -W—M#WFM e S

_33. 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 MERGE
statement used in the JDBC application.

& Problems | @ Javadoc @ Dedaration 5}; pureQuery Outline &3 El console
Java Projects
=2 pureQueryIDBC
= com.ibm.pureQuery, JDBC
=-[J] IDBCO2.java
@. SELECT PRODUCT _MUMBER.,, PRODUCT _LAMGUAGE, PRODUCT _MANME
@. SELECT PRODUCT _MUMEER,, PRODUCT _LAMGUAGE, PRODUCT _MAM
@. SELECT MAX(PRODUCT_MUMBER.) FROM GOSALES.PRODUCT _MAM
- - M MERGE INTO GOSALES.
@. DELETE FROM GOSALES m
[, DELETE FROM GOSALES B RunsqL
SELECT PRODUCT _MUM Eu'ﬁ/ Show in SQL Editor. ..
SELECT PRODUCT_MUM @ Export SQL to File,..
@. SELECT PRODUCT_MUM
24 pureQueryLabs Launch Visual Explain

Show in Source

y Generate pureQuery code. ..

Page 88 IBM Data Studio pureQuery For DBAs and Application Developers (v2.1)



IBM Software

__34. The visual explain plan of the MERGE statement looks like following.

= PRCOUCT FANE LOCHUP
o
POAT
[

FETCH = PRCOUCT_FARE LOCHUP
m o
PRICOUCT_FANE_LCCHUR
A

__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.

connection = DriverManager.getlonnection(url, uid, pwq
T ®nergeStatement = connection.prepareStatement (getMerges
}

= poblic 5tring getMergeStatement ()

String =gl = "MERGE INTC GOSALES.PRODUCT NAME LOOCEUE H
"USING (VRALUES (CRST(? A5 INTEGER), CAST(? A5 VARCHLE (J
"CAST (? AS VARCHAR(255)))) A (PRODUCT WUMEBER, PRODUCT |
2 "FRODUCT DESCEIFTICNY CN E.PFRCDUCT NUMBEER = I-L.PF.ODT_TC':}

[E_\ Pru:nl:uleru

@ Javadoc @) Dedarati '~:"= pureQue &3 & console | = 5qLRes | EX Properti

=

Database P id‘:ages
= [__é} plireQu
y SELECT PRODUCT_MUMBER., PRODUCT _LAMNGUAGE, PRODUCT_MAME, PRODUCT _DESCRIPTIO
y DELETE FROM GOSALES, PRODUCT_MAME_LOOKUP WHERE PRODUCT_NUMBER. = 200010
, MERGE INTO GOSALES.PRODUCT _MAME_LOOKUP B USIMNG (VALUES(CAST(? AS INTEGER), CA
<24 pureQueryIDBC
cam.lbm.pureQuery. JDBC, IDBC02.J0BC02:22 4— Double click

. |I| com.ibm.pureQuery. JDEC. IDBCO2.updateProduct: 155
-
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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.

__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>.

C:\PCT_PDQ\99WORKSPACE\pureQueryJDEC\pureQueryFolder\capture . pdgzml= -rootPkgName pure

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

Database Packages
+ l__ﬁ} Product_brandData
+ l__ﬁ} Inventory_levelsData
+ l__a} QueriesData

e i pData
= [__E} pureQueryIDBC

... T8 SELECT PRODUCT_NUMBER, PRODUCT_LANGUAGE, PRODUCT I

S lames, Iﬂﬂ R S L R e ST R B A,

(& Problems | @ Javadoc @) Dedaration E‘t: pureQuery Outline &3 j

__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.

s
ure.pdgzml= -rootPkgame pureQueryJDBC CTRL-SDBCE
[-rootPkgMame <rootPackageMame =] -collection

This option specifies a string for pureQuery to use as ) ootPkgMame
prefix for the package name, Because package names pkgVersion
unigue, this value must be unigue for every interface, salLimit

you do not specify a value, pureQuery derives the roo -markDDOLForBind
package name from the name of the interface.
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__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= -isolationlewel CS5

__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.

__45. Right click on it and select pureQuery = Bind ..

The bind wizard is displayed prompting for a

database connection. Select GSDB database to bind the captured SQL statements from

capture.pdgxml file to DB2 database.

[% package Explorer 3 Debug As 3

Profie As 3

Team k

I:__j PDQPOT Compare With 3

=== pureQueryIDBC Replace With \

[ src nas .
=\, JRE System Libr

B Referenced Libr

== pureQueryFolde
(= analysis Properties

—io BT M

Default. bindProps

E[ Default.genProps

-
i Ausue 3 ,
P .'\ba_."\._“.;_“_\_ it

LA
=]
E
5
A
m
-

Alt+Enter

]

__46. Check console view for the message.

&8
inection connection =
'naredStatement merge

plic |JDBCOZ2 () throws

E[y Open Default.genProps
Open Default.bindProps

B e -

connection = Driver

mergeStatement = co

pureQJuery messages

[%1 Problems | @ Javadoc @ Dedaration | % pureQuery Outiine | B Console 52

E2l 501 Results | E=l Properties

]
sy Access Plan Diagra

BEind for xml file capture.pdgxml using connection GSDB in project pureQueryJDEC succeeded.
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__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.

& Data Source Explorer 23

B ProductData?

B QueriesData?
B spmmpL

B sputiL

B3 sqLaicoo

B soLazcoo

H pureQueryIDBC2

= B |/[2! Problems | @ Javadoc @ Dedaration | Y pureQuery Outline 533

AR EIT NN
H Product_size_lookupData, #
s Product_typeData?

atabase Packages

[__Ea Product_brandData

[__E} Inventory_levelsData
[__EE QueriesData

[__E} Product_size_lookupData

15 A% Show in Data Source Explorer Ifr PRODLCT

(1}, DELETE FROM GOSALES. PRODUCT_MAME_LOOKUP WHERE PH
@. MER.GE INTO GOSALES,PRODUCT _MAME_LOOKLIP B USING {V
@. SELECT PRODUCT _MUMBER., PRODUCT _LAMGUAGE, PRODIIC]

=N

__48. Click on the Properties view to see the package characteristics.

es, Product_name_lookupDat
tH Product_size_lookupData:

4

## <Package> pureQuerylDBC2

B Product_typeData2 General Mame: pureQueryIDBC2
B ProductData? Privieges e
abel:
EE Options
-1 QueriesData? Schema: NULLID
8 spmmpL Statements
8 spum Documentation Version:
# sqLaiGoo _
EE SQLA2G00 Consistency token:  0000011F72C46B65
H# sqLa3Goo el ;
Lo mm-a\hw,.hwa_‘-ﬁ—n% T by *‘&"""‘*'# -

Note: If you do not see Properties view, go to Window = Show View = Other ..
Expand General and click on Properties.

7.3.5 Run Application using static SQL

Let us recap what we have done so far:

49

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 to

set the rootPkgName.
Bound the package

Now, you will modify pdq.properties to set properties so that the application runs in the static
SQL mode. In the Package Explorer double click the pdq.properties file to open it in an

editor.
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__50. Change the value of captureMode from ON to OFF to disable statement capturing. Change the
default value for the executionMode from DYNAMIC to STATIC to enable static execution.

g

Fl Lﬁ% pureQueryJDBC '
=8 src
B3 com.ibm.pureQuery, JDBC
Es] DB2JccConfiguration, properties
pdq.properties
B IRE System Library [idk]
B, Referenced Libraries
== pureQueryFolder
[== analysis
EfE capture.pdgxml
=l capture.pdgxml.org
Cefault.bindProps

E
..--nhll-*‘ﬁ. D‘?nh*uttw%i -..P"'-—'\-—-_ﬂ#--ﬂ-n‘.#"._‘ .

e b o b s che oHE o
1 1

pdg.
pdg.
pdg.
dg.

f'_"--‘-hl.\‘:r I'-‘-“"'" Ww\*‘.

that are successfully executed, provide prop

pdg. captureMode=0H
pdg.executionMode=DYNAMIC
pdg.purefueryxml="purefmeryFolder/captu

execute your application in STATIC mode,
pdg.captureMode=0FF
pdg.executionMode=5TATIC

restrict vour application to executing k

pdg. cap:'-:redc-r-'-r;‘;;ﬁfffhange to OFF
capturel{ode

executionMode=STATIC € Change to STATIC
pureQuery¥ml=pureQueryFolder/capture.pdq
stackTraceDepth=-1

__51. Save the changes and go to the Windows Explorer and navigate to C:\POT_PDQ\O07JDBC.
Double click JDBC0O3.CMD to run the application and view the JDBCO3_OUTPUT . TXT to view the

output.

| C:\POT_PDQ\O7IDBC

Mame

ln | ElipBCOL.CMD _
— (2] mBcoz.java DoOuble click

[F]oBC03.0MD
=] IDBCO3_OUTPUT.TXT

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.

Launch Command Prompt and change directory to C:\POT_PDQ\07JDBC

e+ Command Prompt

SSPOT_PDO~@7JDBC

Lab 7 — pureQuery for JDBC Applications
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__52. For this lab, 5 administration scripts have been created for you.

JDBCO04.JAR This is our custom application JAR file
JDBC05.CMD This script runs the custom application as it is
This script runs the application for different test cases and captures

S SQL statements and puts them in capture.pdgxml

JDBC07.CMD This script configures capture . pdgxml file for binding purposes.

IDBCO8.CMD This script binds the SQL statements from capture.pdgxml to the
database

JDBC09.CMD 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.

N,

7.4.1 Run custom JDBC application as it is

__53. At your command prompt, run JDBCO5 to execute custom JDBC program as shown below.
C:\POT_PDQ\07JDBC\>JDBCO5

7.4.2 Capture SQL metadata

__54. 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.

__55. In your Windows Explorer, right click on file JDBCO6.CMD and click on Edit to open this file to
review settings changes.

Mame
[Z]ioecot.cMD
[Z] 1oBCO2.java
[FlioBcoz.cMo
| 4/] 10BCO4. 38R
[FoBcos.cMD

3 JDBCOS.CMG
[ 10808, Crvp M-

Print
Slmecos.cm T
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__56. Notice following highlighted changes that were added to capture the SQL statements from the
custom JDBC application program.

1E%hdb2jcc_license_cisuz. jar”

SET CLPATH—%CLPATH% %PDQHGME% pdq. ]ar‘

SET CLPATH—%CLPATH% %PMHGME%\dmm’_. ar [ Added pureQuery /

SET |CAPTURE=—Ddb2. jcc. pdgProperties=captureMode(ON), executionMode (DYNAMIC) ,|pur"£

The JDBCO6.CMD script is very similar to JDBCO5.CMD 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.

C:\POT_PDQ\O7JDBC\>JDBCO6

: Note: In a real 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.

7.4.3 Configuring SQL metadata

__57. 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 .CMD file and this script invokes Configure utility and it assigns a package
prefix and a collection ID or schema name for the package.

"%1AvA_HOMEXbin“java" com.ibm.pdg.tools.Configure A
Take this capture file —® —purequeryxml %CD¥\capture.pdgxm] 4
| -rootPkgName CLISTR?EP —cn'l'lectmﬂ?:ﬂcm_

Use PDQCOL &8s collection D

ECHO. Use CUSTREEGP as package name prefix

__58. Go ahead and run JDBCO7 .CMD to make changes in the capture.pdgxml file.
C:\POT_PDQ\07JDBC\>JDBCO7

IBM Data Studio Eurequery Runtime 2.1 build 2.1.74
Licensed Materials - Property of IBM

5724-uUl16

(c) Copyright IBM Corp. 2008, 2008 aAll Rights Reserved.

The Configure utility successfully processed 'C:'POT_PDQ"\07IDBEC" capture.pdgxml’.

Results of the Configure utility's activity:

Mumber of purequeryme files for which the configure operation SUCCEEDED: 1
e humbes.of pureguamen] files for whigheshe.configure operation BATLEDGD . | geeos "J
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_59.

The Configure command provides many other options and you can see the help by running the
following command in your command shell window. (See JDBC10.CMD for command)

e JDBCOT.CMD - Configure captured S0L for binding [=]

pdg.tools.Configure —h

IBM Data Studio pureQuery Runtime 2.1 bhuild 2.1.74
Licenzed Materials — Property of IBM

L724-U16

Cc) Copyright IBM Corp. 2006, 2088 All Rights Reserved.

G~ FOT _PDOQ~B?JDBC>java —cp C:spot_pdg~??WORKS PACE-pureQueryJDBC \pdg. jar com.ibm. ﬂ

7.4.4 Bind SQL metadata
__60. Open JDBCO8.CMD to view it. 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.pdqgxml file.
SET URL=-url jdbc:db2://Tocalhost:50000/G5DB
SET USERINFO=-user dbapot -password dbapotlz3
SET EINDER_=FDH'I. Tbm. paq.tuu 5.staticeinder | f— |:||_|re[]|_|er~_.‘,- static binder
ECHO. |
ECHO — = m—m oo oo oo o e
ECHO Executed by: %USERNAME% %DATE% Machine: %COMPUTERNAME% ON %05%
ECHO ——m—mm o oo o s o e
ECHO.
AML file havinh SQAL metadata
"%IAVA_HOMEX'\bin'java" -cp %CLPATH% %BINDER% A
-purequeryxml] %CDE'\capture.pdgxm] A .
%URL% %USERINFO% -isolationLevel cs < lsolation Level
__61. Go ahead and run JDBC0O8.CMD from the command prompt and you can see the package
created through Data Studio.
ﬁ Data Source Explorer |52 =
D&% M (6] e B
! 1 Aliases
[0 Dependencies
[7] Federated Stored Procedures
- MQTs
-7 Micknames
=7 Packages
-
[ Seguences
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___62. There are many options available with the StaticBinder and you can run following command
to see them. (See JDBC10.CMD for command)

e JDBCOS.CMD - Bind captured S0L to database

x
C:s~POT_PDQ~AAIDBC>java —cp c:sPOT_PDOQ~29UWORKSPACE~pureQueryJDBCxpdg. jar 1::1:|rr|.i]:|rr|.——|
pdg.tools.StaticBinder —h

IBM Data Studio pureQuery RBuntime 2.1 build 2.1.74
Licensed Materials - Property of IHBM

L724-Ul6

(> Copyright IBM Corp. 20886, 208608 All Rights Reserved.

7.4.5 Run Packaged Application in STATIC SQL mode

__63. Open JDBCO09.CMD in an editor and review the options to run this custom JDBC application in
STATIC mode.

SET CAPTURE=-Ddb2. jcc. pdgProperties=captureMode(OFF) 44—
SET CAPTURE=S%CAPTURE%executionMode(STATIC),#—

SET CAPTURE=%CAPTUREXpurequeryxm] (3CD%\ capture. pdgxml),
SET CAPTURE=%CAPTUREXallowDynamicsqL (tr ueg

__64. You will notice that we have specified captureMode OFF and executionMode has been
specified as STATIC and dynamicSQL are still allowed.

__65. Go ahead and run JDBCO09.
C:\POT_PDQ\07JDBC\>JDBC09

s Note: How would you know if you are really using SQLSs in static mode or not?

[Hint: Drop package PDQCOL .CUSTREGP2 and 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.

__66. Open JDBC11.CMD in an editor and review the options. Notice, we modified the
allowDynamicSQL from true to false and will try to delete one of the product that we
registered before.

z Remember: We did not capture the DELETE statement.

SET CAPTURE=-Ddb2. jcc. pdgProperties=captureMode(OFF),
SET CAPTURE=%CAPTURESexecutionMode(STATIC),

SET CAPTURE=SCAPTUREpurequeryxm] (3CD% capture. pdgxml),
SET CAPTURE=SCAPTURE%A]1 lowDynamicsqL (false) 4——
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__67. Go ahead and run JDBC11 .CMD.
C:\POT_PDQ\0O7JDBC\>JDBC11

e JDBC11.CMD - Run Custom Appli{:atiﬂn using STATIC 50L and try to delete

Exception in thread "main" com.ibm.pdg.runtime.exception.DataSQLException
[18651102.1.74]1 pureQuery cuuld not run this EQL statement statically hec

does not appear i its isBindable
te equals false)- DELETE FROM GOSALES.PRODUCT_NAME_LOOKUP |WHERE PRODUCT_

= 2060818
at _com. 1hm pdq runtlme 1nterna1 wrappers dh2 CunnectlunPruxyHandl

__68. 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), allowDynamicSQL(TRUE)

ii. 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.

_ 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.

__69. 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:

o 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.

e 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. Inthe Package Explorer, expand apiDemo package in the pureQueryLabs project. Double
click on WebCatalogProduct. java to open it.

EE&:"' pureQueryLabs | #import com.ibm.pdg.annotation.Id:[] 4
J':-E‘ com.ibm. pureQueryDemo public class Sy BlalsiSaaleiblas |

=] I_EE com.ibm. pureQueryDemo. apiDema
|£| Cust_ord.java /§f Clas=s wvariables
= BId

m DiscontinuedProducts. java

m Inlinestyle.java protected int product number:

m MethodStyle,java protected String product name;
protected String product_descri

m WebCatalogProduct.java
protected BigDecimal production

m WebCatalogProductData.java
m WebCatalogProductDatalmpl.java — protected String product image:
4 com.ibm. pureQueryDemo. CustomQueries

B pureQuery.example

.ﬂ-whmwugﬂﬁr h

2. To generate XML for the WebCatalogProduct bean, right click anywhere within
WebCatalogProduct. java and select pureQuery = Generate XML

E--B--E--E--E-E--E

= § o

.-4.#*1..;4-'“—-“%

J| webCatalogProduct.java 3 Create Stored Procedure... | =0
package com.ibm.purefueryDemo.api Show In
Run Az ¥ B RunsQL
@® *L kean that represents a result Debug As g Source Code Analys
#import com.ibm.pdq.annotation.Id;| Profilz As *
Validate [0 FormatsQL
public clas=s=|WeblCatalogProduct |[{ Team
Compare With
f Cla=s=s wariables Replace With

“*wﬂhh "W“h ‘._"‘_’--\*.M
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_ 3.

N,

8.2

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:id name="produoct numbsr":
<orm:column name="PRODUCT NUMEER"/>
<orm:generated-values,/> -

</jorm:id>

<basic name="product number">
<orm:column name="PRODUCT NUMBER"/ >

< /basic

Note: The orm.xml file is created in the pureQueryFolder under the pureQuerylLabs
project. Did you know that why we exported attributes of the bean first before we go to
the next step?

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.

orm:guery><! [CDATA[SELECT P.PRODUCT NUMBER,
': OXTo: Z'.&I‘.’.E:j.—:'.&__,'_".-"E—q'_LE:'-_.'}": orm:named-native-—gquery

form:guery><! [CDATA[SELECT P.PRODUCT WUMEBER,

Examples of the ResultHandler

Navigate to the C:\POT_PDQ\O8SADVANCED directory in Windows Explorer. Double click on file
ADVANCEDO1.CMD to copy java source files from this directory in the Java project
pureQuerylabs.

: Address |3 C:\POT_PDQ'DBADVANCED
Folders by MName
B ¢ POT_PDQ A Eladvancedo1.cMD | op—
I} D1NTRO [Z] Cust_ord.java
I=A 02PRO] E"J Cust_ord_det.java
Iz 03TOCLS [£] customerOrder.java
(G 04API [Z] DisplayCatalogHTML java
|2} 0SRUNTIME [Z] HTMLHandler java
IoF) DBEXPLAIM [Z] MyXMLHandler java
I8 07IDBC réj MestedCustomerOrder. java
|2} 0BADVAMNCED E"J MestedCustomerOrderHandler.java
|5 9RINSTRUCTOR I‘ij ShowPerformance.java
I} 99WORKSPACE SystemMonitorHook.java
_ [ ) POT PDG,Spurce I! iﬁﬁeﬂugPruduct&mI‘: java
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Select src folder in pureQuerylLabs project in your package explorer and hit F5 to refresh the
view.

=52 pureQuerylabs
-5 src 4= Hit F5 to refrash

EE com.ibm. pureQueryDema

o
m Cust_ord_det.java
m Cust_ord.java
EI CustomerQrder.java
m DisplayCatalogHTML . java

- o AR e E s,
s T, gpARAll

8.2.1 XML handler

7.

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), a 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.

Open the MyXMLHandler.java class. We will not edit this file.

Iﬁ com.ibm.pureQueryDemo.advanced I
#-[J] Cust_ord_detl,java
m Cust_ord.java
m CustomerCrder.java
m DisplayCatalogHTML. java
m HTMLHandler.java

m MyXMLHandler.java § s

EI MestedCustomerOrder java

Notice that the MyXMLHandler class implements ResultHandler of generic type String:

public class MyXMLHandler implements RES'.llt.:'lﬂndlEl’j

T *,...; ﬂﬂﬂﬂﬂ A*,«-ﬂ“ i xw““"-""‘“““"“""“""*

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:

result.append ("<" + m.getColumnMName (col) + ">");
result.append (ra.getCbhject (col) ) ;
result.append ("</" + m.getColumniame (col) + ">");

Jresult.appe ™ a") ;
o e il e lﬂ . -*-.-um._‘_‘__*.‘ ot Ny — .
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8. Double click on the WebCatalogProductXML . java and study how Resultset Handler has
been used in the Query method.

=} com.ibm.pureQueryDemo.advanced
+- [J] MyXMLHandler.java
| [E3] EI WebCatalogProductXML.java I"‘—

retorn this.db.guery(=gql, | new MyXMLHandler (), |pid)

_ 9. 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:

Successfully Connected to DB2/NT

<PRODUCT NUMEEER>1110</FPRODUCT NUMEER>

<PRODUCT MRAME>TrailChef Water Bag</PRODUCT MAME>
<PRODUCT DESCRIPTICH>Lightweight, collapsible bag to carry liguids easi]
<PROCDUCTION CCST>4.00+«/PRODUCTION COST>
<PRCDUCT IMAGE>POL1CELCGL.jpg«/FRODUCT IMAGE:>

8.2.2 Nested bean handler

__10. 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.

public class CustomerOrder extends Cust_ord {
protected List<Cust ord detl> details;
public CustomerCrder ()
- saper()

details = new ArrayListc<Cust_ord detl>();

public List<Cust ord detl> getDetails()
retorn detailsﬂ

public wold setDetails (List<Cust ord detl> details)
this.details = details;
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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.

Open NestedCustomerOrder . java and review following data API.

Strimg sgl = "SELECT CRDER.*, DETATL.* "
+ " FROM GOSALESCT.CUST ORD 45 ORDER, "
+ " FOSE:ESCT.CUST_DRD_DET: A5 DETATL "
+ " WHERE ORDER.CRD WBR = 7 "
+ " AND ORDER.ORD NER = DETATL.ORD HNER ";

List<CustomerCrder> order = this.db.query(sgl,
new HNestedCustomerOrderHandler (), orderNumber);

SampleUtil.printClass| (CustomerOrder)order.get (0))

Right click anywhere in NestedCustomerOrder . java and select Run As = Java
Application.

You should see results similar to one shown below.

Successfully Connected to DB2/NT

CustomerOrder[getDetails=

Cust_ord detl[getOrd detl co
Cust _ord detl[getOrd detl co
Cust ord detl[getOrd detl co
Cust _ord detl[getOrd detl co

Cust ord detl|[getOrd detl co

getOrd ship date=200
getOrd ship date=20
getOrd ship date=20
getCrd ship date=200
getOrd ship date=20

HTML table handler

Open the 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.

Open DisplayCatalogHTML . Java. Right click anywhere in DisplayCatalogHTML. java
and select Run As = Java Application.

Successfully Connected to DB2/NT

WebCatalog.html created.
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__17. This will create an HTML file in the top level directory of the project. Right click on
pureQuerylLabs 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.

== pureQueryLabs import jav
:-_5 src import ja-
=l JRE System Library [jdk]
B Referenced Libraries import pur
[£= pureQueryFolder
E pureQueryDemao,sql import co
E Runtimed3,sgl import co
En‘ﬁ/ Runtime04, sql
Ld Runtime0s. s public cl
NE vebcatalog. himi I Nen ,
1= Servers priva
< Open F3 =
s B, et
I8 Data Source Explorer £7 Show In Alt+5hift+ P Text Editar
[=| Copy Ctrl+C

B T WL i “w##ﬂ"wﬂw =————

CS |C:'FGT_PDQ\,QBEﬁIORKSP.ﬂ.CE'purEQueryLaI:us\,iﬁIEbCatalng.htﬂl 1

PRODUCT_NUMBER PRODUCT_NAME PRODUCT_DESCRIPTION PRODUCTI

Hand held GPS receiver with
color display. Incredibly easy to
use, three user-friendly
85110 Glacier GPS Extreme navigation screens, and saves |176.47
two routes. Up to 20 hours of
battery life just on two AA

batteries.
L.. M«h.n—mm-—-—"‘“%‘* l-\ﬁt—,_‘f"‘"ﬂm*r#
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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 conn)
| SystenMonitorHook monitorHook = new Systemﬂnnitnrﬂnnki];l
thi=.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:

Successfully Connected to DB2/NT

Performance of method: guery(java.lang.S5tring,com.ibm.pdqg.runtime.ha
Application Time: 212 milliseconds

Core Driver Time: 72669 microseconds

Network Time: 14112 microseconds

server Time: 13572 microsecond=s

CustomerOrder [getDetails=

ﬂ@ast_ﬁ'd det} gei@rd etl EE‘QE__&':":G Eetord Eb —lﬂDDOJ‘ﬂDId ;;\115_3

** End of pureQuery Lab 8: pureQuery Advanced Concepts
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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 United 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, modify, 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 System i

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.

Page 108 IBM Data Studio pureQuery For DBAs and Application Developers (v2.1)






IBM Software

© 2009 IBM Corporation




	Cover

	Contents
	Lab 1 Introduction to Data Studio Developer
	1.1 Required Initial Setup
	1.2 Open Data Studio Developer
	1.3 Connect to a database and explore the tables
	1.4 Creating a table
	1.5 Debug a Stored Procedure

	Lab 2 Create pureQuery Project
	Introduction:
	2.1 Creating a new Java Project
	2.2 Enable Java project for pureQuery
	2.3 Enable Data Explorer View in Java project

	Lab 3 Explore pureQuery Tools
	3.1 Generate pureQuery code from database tables
	3.2 Quick overview and running the pureQuery Test Classes
	3.3 Explore pureQuery outline view
	3.4 Explore pureQuery context assist capabilities
	3.5 Generate pureQuery code for a SQL Procedure
	3.5.1 Calling a stored procedure

	3.6 Generate pureQuery code from SQL Scripts

	Lab 4 Explore pureQuery API
	Prerequisites:
	4.1 Practice Code Generation 
	4.2 Using Method-style Program
	Introduction:

	4.3 Using an Inline-style Program
	Introduction:


	Lab 5 Explore pureQuery Runtime

	5.1 Explore pureQuery Outline View
	5.2 Bind packages for a pureQuery project
	5.3 Turn Dynamic SQL into Static SQL
	5.4 Bind a single Interface using pureQuery Tools
	5.5 Bind Packages through Command Line
	5.6 DB2Binder command to REBIND a package
	5.7 Customize BIND options for DB2 packages

	Lab 6 pureQuery Explain

	Introduction:
	6.1 Explain Plan for SQLs in Java Programs
	6.2 Explain Plan for new methods
	6.3 Explain Plan with Different Query Optimization

	Lab 7 Optimize an existing JDBC Application using pureQuery

	7.1 Create a Java Project
	7.2 SQL Profiling when source is available
	7.3 Optimization when source is available
	7.3.1 Capture metadata
	7.3.2 Browsing the captured metadata
	7.3.3 Configuring captured metadata
	7.3.4 Binding captured SQL statements
	7.3.5 Run Application using static SQL

	7.4 Optimization when source is not available
	7.4.1 Run custom JDBC application as it is
	7.4.2 Capture SQL metadata
	7.4.3 Configuring SQL metadata
	7.4.4 Bind SQL metadata
	7.4.5 Run Packaged Application in STATIC SQL mode


	Lab 8 pureQuery Advanced Concepts
	8.1 Generate JPA compliant XML 
	8.2 Examples of the ResultHandler 
	8.2.1 XML handler
	8.2.2 Nested bean handler
	8.2.3 HTML table handler

	8.3 Use of the Hook for built-in Performance Monitor

	Appendices


