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Abstract

This paper helps you understand the IBM DB2 Development Center capabilities that can be used in
the creation, testing, and deployment of SQL stored procedures and user-defined functions on DB2
for i5/0S.

Introduction

IBM® DB2® Development Center is a rapid iterative, client-based development environment that
supports the entire DB2 family; therefore, it is an especially useful tool if you are developing and
deploying procedures on multiple DB2 server platforms. DB2 Development Center is the replacement
product for the IBM DB2 Stored Procedure Builder product that was included in IBM DB2 Application
Development client Version 7.

DB2 Development Center Version 8.2 supports the development of SQL and Java™ stored procedures
when used with IBM DB2 for i5/0S servers or any other DB2 server. Even though DB2 for i5/0S supports
user-defined functions and external stored procedures that are written in high-level languages such as
RPG and COBOL, DB2 Development Center does not support the creation of these objects on the IBM
System i™ platform. Although a debugger is not provided with DB2 Development Center, a graphical
debugger is available for IBM System i stored procedures (for more information about the IBM Toolbox for
Java iSeries System Debugger feature, see
ibm.com/servers/enable/site/education/ibo/record.html?2ae2).

To obtain the DB2 Development Center, load the DB2 Application Development client, which is part of
IBM DB2 Personal Edition and can be downloaded from
www14.software.ibm.com/webapp/download/search.jsp?go=y&rs=db2udbpde.

Note: DB2 Development Center is also included in the IBM DB2 Connect Unlimited Edition for iSeries
product offering.



Adding a database connection using Configuration
Assistant Wizard

Prior to launching DB2 Development Center, create a database connection to the System i model that
contains your database objects. You can do this using DB2 Configuration Assistant, which is another
utility in the DB2 Toolset family. Follow these steps to add the database connection:

1. Launch the DB2 Configuration Assistant from the Microsoft® Windows® start menu by clicking
start—All Programs—IBM DB2—Set-up Tools—Configuration Assistant.

The Configuration Assistant window appears.
2. From the Selected pull-down menu, click Add Database Using Wizard as shown in Figure 1.
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Figure 1. Configuration Assistant - Add Database Using Wizard... selection
3. From the Select how you want to set up a connection dialog window, click Manually
configure a connection to a database.

4. The Protocol window is presented. As the communications protocol, select TCP/IP, and select
The database physically resides on a host or 0S/400 system and Connect directly to the

server.




5. The TCP/IP window is presented. In the Host name field, specify the name of the System i model
as shown in Figure 2. Click Next.

% Add Database Wizard
1. Source Specify TCPIIP communication parameters
2. Protocal

You must provide the communication information required to connect to the database that you want to add. Your database
I3 TCPAP administrator can provide the information necessary to configure communications for & datsbase connection. If you specify a Service
4 Ditabas name only, there must be an existing service name entry in the TCPAP services file

Host hatrne |39520b|

SErVICE name I

Fort number I 448 |

4 Back |- Cancel

Figure 2. Specify TCP/IP communication parameters




6. The Database window is presented. In the Database name field, specify the name of the
database and the database alias (optional) as shown in Figure 3. Specify database name and
alias. You can obtain the appropriate database name to specify by issuing the IBM i5/0S®
WRKRDBDIRE command on the System i command line. Then, in the Database alias field,
specify the database alias. Optionally, you can add a comment. Click Next.

I Add Database Wizard
1. Source Specify the name of the database to which you want to connect
2. Protocal You must identity the database to which youw are connecting. The dstabase name is dependent on the type of server to which you are
3. TCRiP conngcting. For 054390 and z/05 databeses specify the Location name. For 05400 databazes use the RDB name. For YMAYSE
specity the DENAME. Ctherwise use the name of the database on the server.
¢ Databasze
5. Data Saurce Detabase name | S106ADAD

E. Mode Options

Databaze aliss ‘ 51064080

Comment ‘

4 Back | et b | | Cancel ‘

Figure 3. Specify database name and alias

7. The Data Source window is presented. The database name is automatically populated in the
Data source name field. Click Next to continue.




From the Specify the node options window, type OS/ 400 for the operating system. For the
instance name parameter, specify the name of the System i model. Optionally, you can add a
comment. An example is shown in Figure 4. Specify the node options. Click Next.

15 Add Database Wizard

]

1. Source

2 Protocol

3. TCPAP

4. Detabaze

5. Data Source

6. Node Options

7. System Optiohs
& Security Options
9. DCS Options

Specify the node options

You must provide the following information in order to configure the node for the databaze connection

|

Operating system IOSMDU

Instance name ISESQDb

Comment I

4 Back | Finish | Cancel

Figure 4. Specify the node options window



10.

The Specify the system options window is presented as shown in Figure 5. Specify system
options. For both the System name and Host name fields, specify the name of the System i

model. From the Operating system drop-down list, select 0S/400. Optionally, you can add a
comment. Click Finish.

7 Add Database Wizard }
1. Source Specify the system options

2. Protocal “fou must provide the following information in order to configure the system for the database connection.

3. TCPP

4 Databaze Syatem name ‘seS?Dh Dizcover
5. Data Source Host nae ‘seS?Dh Wiewr Details
6. Mode Options

7 Systom Opfions | Operating system oS00 =l
8. Security Options i ‘
9. DCS Options

4 Back | Rzt b Finish

Cancel ‘

Figure 5. Specify system options window

A window appears that confirms the successful addition of the configuration (see Figure 6.

Database confirmed). Do not test the connection at this time. Exit the Add Database wizard by
clicking Close.

= —

I Add Database Confirmation - SE520B
The configuration for database 'SESZ0B' was added successiully
You car

Exit the Add Databaze Wizard by clicking Close

Add another database by clicking Add

Change the database configuration by clicking Change.

Test the connection to the database by clicking Test Connection.

Al Change Test Connection

Figure 6. Database confirmed



The new database connection now appears in the Configuration Assistants list of connections
(see Figure 7. Database connection added).
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Figure 7. Database connection added

11. Close the Configuration Assistant window by clicking Configure > Exit from the pull-down
menu.




Creating a project

DB2 Development Center manages the development of stored procedures and function objects through
the use of projects. Projects keep track of the database connections and associated procedure objects.
For example, you can use a single project to group and manage all of the stored procedures associated
with a single application (for example, payroll application). To launch the DB2 Development Center and
create a new project, take the following steps:

1.

From the Windows start menu, click All Programs—IBM DB2—Development
Tools—Development Center.

The Development Center Launchpad window appears (see Figure 8. Development Center
Launchpad). From here, you can either create a new project or open an existing project.

3 Development Center Launchpad [ 1

Welcome to the IBM DBZ Development Certer _

1. CresteProject il The first step is to create a project,
1. Click Create Project
2. In the window that opens, type the name and path for the new project, and click OK
The new project is displayed in the project tree view,

Project Database connection

>
Stored procedure
|
v
| oy

an

[ User-defined function

S

i

I Do not show this again

Figure 8. Development Center Launchpad window
Click 1. Create Project.
From the Open Project window, specify the name of the new project and click OK.

After identifying the project to use, establish a database connection by clicking
Add Connection.

Note: DB2 Development Center requires the use of an IBM DB2 Connect™ connection that uses
Distributed Relational Database Architecture (DRDA) and a Java™ Database Connectivity
(JDBC) connection that uses the IBM Toolbox for Java JDBC driver, which you can download
from ibm.coml/iseries/toolbox.



5. From the Connection Type window, select Online as the connection type. An online connection

type means that your workstation has network connectivity to the System i model where your
stored procedure is to be deployed. Click Next.

The Connection dialog window appears (see Figure 9. Connection).

§¢F‘ Add Database Connection Wizard - SE520B

1. Connection Type Connection

2. Connection

Specify & driver and the database alias that you want to use for your connection.

3. Options
4. Summary Driver |AS.|’4DD Toolbox for Java ﬂ
Database
Database | SESI0B ﬂ
Comments |
Host hamme

[ sesz00 E
Lacation (URL) |idbc.as400.se$20b‘pmmpt=false
Driver cl3ss  |oom jbrm.as400. access AS400JDECDriver :‘C

[l

Uzer information

[ Use your current user ID and password ]

I

Pazsword Imm,ml

Test Connection

4 Back | Finish Cancel

Figure 9. Connection window
6. Specify the following input:

e On the Driver pull-down menu, you have two options:

- If you need to use the DB2 Connect JDBC driver, click IBM DB2 Alias.
- If you do not need to use the DB2 Connect JDBC driver, click AS/400 Toolbox for Java.

On the Database pull-down menu, choose the name of the DRDA connection for your
System i model. Typically, this is the same as the TCP/IP host name and relational
database name. (To see the local database name, use the Work with Relational
Database Directory Entries [WRKRDBDIRE] CL command.)

e  Specify your System i user ID and password.

7. You can either verify that you have set up the DRDA connection correctly by clicking Test
Connection or simply move on by clicking Next.



8. From the Options window, specify the name of the schema (that is, the library name) in which you
want the stored procedures created and click Finish to complete the connection definition step.
Make sure that you leave the Development Center Launchpad open.

Creating a new procedure

At this point, you have completed all of the required configuration steps. You are now ready to use
DB2 Development Center to code your stored procedures.
Creating an SQL procedure
To create an SQL procedure, follow these steps:
1. To begin coding a new procedure, click Create object on the Development Center Launchpad.

The New Object dialog window appears and gives you the option of creating either an SQL or
Java stored procedure, as shown in Figure 10. Selecting SQL as the procedure.

2 New Object

DB2 Development Center

Select the type of ohject that you want to creste

§G Stored Procedure Gl
ava

Description
Select to create an SGL stored procedure

Cancel

Figure 10. Selecting SQL as the procedure type
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2. To create a new SQL procedure, from the New Object dialog window, select the SQL procedure
object type. The Create SQL Stored Procedure Wizard window appears. Specify the fully
qualified procedure name and click Next. The Definition window appears (see Figure 11.

Definition).
- 3

g# Create SQL Stored Procedure Wizard - DB2USER.PROCEDURE 1
1. Nane Definition
2. Definition Specify the settings to define the stored procedure. You can insert specific code fragments irto the generated code.
3. Parameters
4. Options | Setting Salug
5. Summary Statement Single SOL statetnent e

Fesul set One hd

Errors SGL Exception |

Header fragrment e

ariable declarstion fragmert

Exception handlers fragment

Pre-return fragment

SELECT ROUTINE_SCHEMA, ROUTINE_MAME FROM GEYE2 SYSPROCS

4 Back |

Finizh Cancel m

Figure 11. Definition window for stored procedures
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3. To start the coding process, click the J button at the end of the statement value input field.
The SQL Statement window is displayed (see Figure 12. SQL Statement window).

# SOL Statement

(+ Generate one SGL statement
" Generate multtiple SGL statements
(" Generste ho SOL statement

INSERT INTC wwshiprmerts SEL Assist..

[order_number, arder_type, arder_weight)
SALLES: ardnum, cordbype, :0rdweighl)|

[ wiord wrap

Caniel

Figure 12. SQL Statement window

4. If you need help with the syntax of constructing a SELECT, INSERT, UPDATE or DELETE SQL
statement, click SQL Assist .... This support walks you through the steps of constructing or
changing an SQL statement to help ensure valid syntax.

Note: The SQL statement wizard is also available in IBM iSeries™ Navigator starting in IBM
0OS/400® Version 5 Release 2.)

If you do not need assistance, you can type the SQL statements for your business logic directly
into the edit window. Even though your code logic contains more than a single SQL statement,
leave the Generate one SQL Statement option selected and code your business logic in SQL.

A BEGIN and END statement pair (that is, a compound statement) is not required because the
procedure creation wizard generates the BEGIN and END statement as part of the code
generation. Use the Generate multiple SQL statements option only when you need different
SQL statements to run as part of a generated CASE statement.
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When you have finished, click OK. The Definition window appears.

On the Definition window, indicate whether the stored procedure you are developing will return
any result set by selecting Yes or No under the Result set setting.

Under the Errors setting, define the error-handling behavior. SQL Exception is the default value.
This default value results in no error handling code being generated and any SQL exception that
occurs during execution is returned to the invoker. If you select the SQLSTATE or SQLCODE
values, the wizard generates an exit handler to trap all SQL exception conditions and to copy the
associated SQLSTATE or SQLCODE values into an output variable that the invoker can
interrogate.

As an option, you can add code fragments. These fragments are user-defined sections of source
code or comments that you can insert at predefined locations in the generated source code. They
are text files that you can create to facilitate code reuse. This is useful when you want to include a
standard set of error-handling logic, variable declarations, and so on, in all stored procedures.
When you have finished, click Next.

The Parameters dialog window appears. SQL Assistant attempts to parse any variables that are
prefixed with colons and automatically generates the parameters. In some cases, such as when
complex statements are specified in the stored procedure, the SQL Assistant might not do this
successfully.

If the parameters are not automatically generated, click Add to define explicitly the input and
output parameters that your stored procedure requires. The example in Figure 13. Parameters
window contains the three input parameters that are necessary for this stored procedure
example.

13



%@ Create SQL Stored Procedure Wizard - DB2USER.PROCEDURE1

A

1. Natrie Parameters
2. Definition Specify parameters for the stored procedure.
3. Parameters
4. Options Parameters
5. SUmmEry Mode | Name i| SEL Type Add... |
I ardnum CHARACTER(1)
I oratype CHARACTER(1) Change... |
IN ardveight CHARACTER(T)
Remove
Move Down
< I3
Comments

4 Back Mexd b Finish Cancel

Figure 13. Parameters window
10. After you have defined the parameters, click Next.

11. The Options window is displayed. From this window, you can specify that the stored procedure be
built (object created) on the system when the wizard has finished. From the Options window, you
can also specify an optional, specific clause for the procedure. Because the SQL standards allow
stored procedures to be overloaded (meaning you can have multiple procedures with the same
name, provided that each version accepts a unique number of input parameters), you can use the
specific clause to give that procedure an alternative name for unique identification.

Furthermore, the specific clause has unique value with DB2 for i5/0S. When an SQL procedure
is created, DB2 generates a C program object that implements the business logic defined in your
SQL procedure. DB2 generates a name for the C program object as part of the program-creation
process. On DB2 for i5/0S, if the specific name is 10 characters or fewer, the specific name is
used as the name of the OS/400 C program object.

Note: When using DB2 Development Center V8.1 to create SQL procedures on DB2 for Linux®,
UNIX®, and Windows servers, a C compiler must be installed on the client workstation. However,
starting with DB2 Development Center V8.2, this is no longer a requirement because the stored
procedure is not converted to C code. This is also not necessary for DB2 for i5/0S, but for a
different reason: a C compiler is provided with the i5/0S operating system. If deploying SQL
procedures to OS/400 V5R2, no additional products are needed. With OS/400 V5R1, the DB2
SQL Development and Query Manager product must be installed.
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12. Click Finish to initiate the stored-procedure build process and to display the DB2 Development
Center project view (see Figure 14: Successful stored procedure build ). In the bottom-right

corner of this window, a message area shows the status of the stored-procedure creation
process.

‘g# DB2 Development Center
Project  File  Edit

Selected View Tools  Help

BEEEYrEE T A (AN

[BEX]

Prokect Viow | sorver view |
Project Wiew j=]|
= Fraeats Project - SE5208 - Stored Procesures - PROCEDURED
17 Projectt Natme 2 [ Schema < [SpecificName & [Parameters & | DB2Package & | Resu Sets & | Language
& = Detsbase Connections PROCEDURE1 DE2USER PROCEDURE! ININTEGER, IN CH 1561
=[5 sesa08
(=) [ Stored Procedures
7% DB2USER PROCEDURE1
i | 1]
A 3 $ = B
1011 items displayed 1% 2P d» B [ K Defaut view Wiew
Output View ol
e YT [ooct Heme T SE5208 DE2USER PROCEDUREA (N ordnum INTEGER, IN ordtype CHARACTER(1), N orcweight DECMAL(3,2))
= .|| [PE2USER PROCEDURET - Build started
+ Success  Build PROCEDURE1 E2SER PROCEDURE - Create stored procedure completed
+ Success  [Save Project! ~Biild committed--
E2UISER PROCEDURE! - Build successful
+ Success  [Check FROCEDURE1
E Add Detebase Connect
+ Success wbese Corveclors |2 | oy T
[Ectter vigw
Figure 14:

olx|
Successful stored procedure build
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Creating a Java procedure

DB2 Development Center V8.2 introduced the ability to create Java procedures. This feature generates
stub Java code with the appropriate SQL statements; even if your Java skills are limited, you might find it
quite useful. As is the case with SQL procedures, a wizard interface is provided to enter the SQL
statements and the SQL Assistant attempts to define the parameters and generate the stub code. In
addition, the wizard allows you to add multiple SQL statements and adds an argument to select one of

them.

To create a new Java procedure, take the following steps:

1.

From the Project View pane, right-click Stored Procedures. Then, select New—Stored
Procedure Using Wizard (see Figure 15. Creating a new Java procedure).

§2 0B2 Development Center

[BEX
Project File  Edit Selected  View Tools  Help :
z = o
LEEPEDE e BA s AN D
Project Wiew | Server v\ew}
Project View ¥=}
= Prolects Froject! - SES20E - Storsd Procedures
517 Project! e % | Schema 4 | specitic Name 5 | Parameters & | DB2Package 5 |ResutSets = | Language
5+ (2= Database Conrections 1 PROCEDURE!  DB2USER PROCEDURET IMINTEGER:, IN CH.. 1961
=[5 ses208
oI Storen Branarii ¢
i -§¢:§,c New »  SGL Stored Procedure
Stored Proceciure Using Wizard Cirk1
Irnpart...
Expart
Degloy.
Remove Al
d I
A b RN a
1 0t 1 tems displayed 14 35 dy B0 K I¥ | Defout view View
alx
) Y bt Hare ‘ SE5208. DE2USER PROCEDURET(IN ordnum INTEGER, IN ardtype CHARACTER(1), IN ordhweight DECIMAL(3 2))
.| PB2USER PROCEDUREN - Buid started.
+ Success  [Build PROCEDURET B2USER PROCEDURE - Create stored procedure completed
+ Success  [Save Projectt ~Bild committed-—
B2USER PROCEDUIRET - Build successtul.
 Success  (Check PROCEDURE1
+ Success  |Add IDatabase Comnections
7| | Messages
I Bl

Figure 15. Creating a new Java procedure
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2. From the New Object dialog window, select Java as the procedure type (see Figure 16: Selecting
Java as the procedure type) and click OK.

32 New Object

DB2 Development Cent-

Select the type of ohject that vou want to create

71 Stored Procedure GL
v

Description

Zelect to create a Java stored procedure.

Cancel

Figure 16: Selecting Java as the procedure type

The Create Java Stored Procedure wizard appears as shown in Figure 17: Stored Procedure
Name window.

3. Specify the fully qualified procedure name and click Next.

=3

So Create Java Stored Procedure Wizard - DBZUSER.JAVAPROCEDURE1
I |

"1 . Mame Name
2. Definition This wizard helps you create & stored procedure that is written in Java. Type a name for the new stored procecure.
3. Parameters
4. Options Marme [DB2USER. Ja APROCEDURET
5. SUmImary

Finigh | Cancel |

Figure 17: Stored Procedure Name window
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The Definition window appears.

4. To start the coding process, click the J button at the end of the Statement value input field.
The SQL Statement window is displayed. Just as was the case with creating SQL procedures,
you can enter SQL statements manually or use the SQL Assist wizard interface to help you
construct the SQL statement.

5. If you do not want to enter the SQL statements manually, click SQL Assist To open the SQL
Assist window (see Figure 18).

82 SQL Assist

Details

Outling

S5 SGL statermert properties
- INSERT statement
[ INSERT INTO (Target table) Statement Type
- % WALUES (Rowe values) " SELECT  @ueries the data in one or more tables
(+ INSERT  Insert & new rowy in & table
(" UPDATE Updates existing rovws in a table

(™ DELETE  Remowes rowvs Trom a table

Connection

Datsbase se520b;prompt=false
User T DB2USER

SGIL coce
SGL validate Clear | A |
TNSERT TNTO WiSHIFMENTS
VALUES (DEDNUN, ORDVEIGHT, RATECALC]
Cancel | Help |

Figure 18: SQL Assist window

6. Use the wizard interface to help you build the SQL statement. When you have finished using the
SQL Assist window, click OK.

The Definition window is displayed again.

18



7. Click Next to enter the parameters.

The Parameters window is displayed as shown in Figure 19. Parameters window.

&+ Create Java Stored Procedure Wizard - DBZUSER.JAVAPROCEDURE1

1. Narne Parameters
2. Definition Specify parameters for the stored procedure.
3. Parameters
4 Ogtions Patameters
5. Summary Maode | Mame | Java Type SAL Type ‘ Add... |
N arcnum Jirt INTEGER:
I orciype: |String CHARACTERI1) Change... |
I archweight |java math BigDecimal DECIMAL(3,2)
Remave
Mo Up
: 2
Comments
4 Back | Mext » ‘ Finigh | Cancel |

Figure 19. Parameters window for stored procedures

8. This is the same interface that was used to define the SQL procedure parameters. When you
have finished specifying the parameters, click Next.

9. The Options window is displayed. From here, enter the specific Java program name. This is the
10-character short name given to the System i program object that will be created when the
procedure build has been successfully completed.

10. Click Next to display the Summary window.

19




11. Verify the settings and parameters. If you are satisfied, click Finish.

A stub Java program with the specified SQL statement is generated and the Java procedure is
built, as shown in the example in Figure 20. Stored procedure successfully built.
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ackage FRGADIZOL0ASI5470;7

hapere jave,sqlo®: 2 BBt classed]
bubite class JATAFROCESUREL
1
peblic atasic veid AAVAFRSCEBEL | ins ovdme,
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Java.aarh BiDesiaal sEawiGhE,
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0

74 Get comnestion o the database

~jici gt "

stoing wqls

1 = “INSERT INTO wwshipments WALUES |scdmam, ordweight, ratecale]”s
stat « com.prepaceStatement| sql |

BTIag = acar, secuce(h;

Figure 20. Stored procedure successfully built

At this point, you can use the visual editor to make further modifications to the Java procedure
code.

DB2 for i50S and Development Center
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Importing procedures

In addition to creating new procedures, you can import existing procedures into your project. This allows
you to organize all of your SQL and Java stored procedures into projects, simplifying maintenance and
deployment. You can import these objects from another database connection, an existing project, or a file
that contains the SQL procedure source code. Launch the wizard by right-clicking the Stored
Procedures folder in the Project view.

1. To import an existing procedure using the supplied wizard, from the Projects View pane, right-
click Stored Procedures—Import. as shown in Figure 21. Import stored procedure.

et - BEx]
s o e v o oo BN O e—
B0 PEPFE Jdeomd £ L% @
Pt Ve | e i |
Pacict Vi al
G Pramcts Proveen - Se4vE
B owetn [ & | chema & | Sosctctams & |[Pwweter & |(MOPaciage & [Renssens o [Leguas g |Fances s [conmerts 8|
P T MvaPRocE . CONSIR AVAPROCIURT BNTRGER T [ )
= [ stsxn B Procmuem comsR PROCIURE!  WNTEGOR NG 150 e
[ b | -
T ceanen ‘
tacsen
ﬁ} port
Expert
Bepley
Roms A1 [ rrr— W N e |
i
B B B P
 Suoes o protect Project! |
| Megrages [T ]

)

Figure 21. Import stored procedure
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2. At the Import dialog window (see Figure 22. Import), select Database as the type of source that
you need to import and click OK.

B Import

DB2 Development Cen

Select the type of source that you wart to import

El Database
(77 File System

Description

§ﬁ Stored Procedure

Import & stored procedure from a dstabase.

Cancel |

Figure 22. Import window

3. At the Import Wizard dialog window (see Figure 23), select AS/400 Toolbox for Java as the
Driver, then type the database name, and specify the System i user ID and password. Click Next.

Z» Import Wizard

i’

"1 Source Dat..
2. Fitter
3. Ohjects

Source Database

This wizard helps you ifnport objects such as stored procedures and user-defined functions from a database. Specify the slias
and login information for the source database. The target databaze is your current connection

Briver |asiann Toolkex for Java

Ll;

~Datak

Database ISESQDB

[

Comments I

LocationfURL) |idbc:as4DD SES20E; prampt=talze

Driver class |c:0m.ibm.aS4DD.access.AS4DDJDBCDriver

Uszer information

| Use your current user ID and password

User ID Idb2user

Password Ixxxxxucx‘

Figure 23: Import Source Database window

4. If there are many stored procedures in the database, the Filter dialog window (see Figure 24)
provides a means of filtering to reduce the number of procedures that are available for selection.
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If you wish to use this feature, select Filter using specified criteria and specify the criteria. Click
Next.

< Import Wizard M ﬁ

1.Source Dat... | Filter

I e[z Specify swhether you want to use a filter to limit the objects that you can import. Use a space to separate multiple values in your
3. Ohjects fiter criteria.
4. Options
5. SUEry

(+ Meet all condiions ~ © Meet any conditions

ez IStar‘ts with the characters LI I
Scherma INE" ecualto the names LI Jsvsrun svsPROC SvSEM § §
1]

B 9

4 Back |

Firiighy | Cancel |

Figure 24. Import Filter window
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The Objects window is presented and provides a list of procedures that match the filter criteria
(see Figure 25. Import Objects window).

&< Import Wizard

1. Source Dat.. Objects '

2 Fiter Select the objects that you want to import from the databasze.
5. Chiects
4. Options Available J Selected
DBGQSCHEMS, SIMPLE_PRC - = DE2USER.GET_EMP_REC
5. Summsary DEZTEST PROCEDURE1

DE2USER FIRE_EMP
DE2USER HRE_EMP
DB2USER JaN APROCEDURE
DE2USER PROCEDURET
DEZUSER PROCEDUREZ
DEZUSER PROCEDURES
DE2USER PROCEDURES

==

1 Back Mext b | Finish | Cancel |

Figure 25. Import Objects window

5. From the Available pane, select one or more procedures to import and click the —"__buttonto
move them over to the Selected pane. Click Next.
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6.

The Options window is presented (see Figure 26. Import Options window).

i Import Wizard

1. Source Dat... Options

2. Fitter
3. Objects
4. Cptiohs

5. SumMmary

Specify import options.

I¥ Replace duglicete okjects in project

|

dBack |- Firish Cancel |

Figure 26. Import Options window

If you want to build the procedure during the import process, select Build.
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The Summary window gives you an opportunity to confirm your import choices (see Figure 27.

Import Summary window).

Z Import Wizard

1.Source Dat.. | Summary

2.Fitter The import settings that you specified are summarized here, Yhen you click Finish, the wizard imports the ohiscts. To change &
3. Objects selection, click Back to return to previous pages of the wizard.
4. Optionz
5. Summary | Setting = | Value =
|[Source database SES206
|Uzer name dizuzer
|Selected objects GET_EMP_REC
Eilct ]
Crverwriting duplicated objects Mo

Showy SQL |

4 Back |

coce |

Figure 27. Import Summary window

7. Click Finish to begin the import process.
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When the import finishes, the wizard closes and returns you to the DB2 Development Center
main panel. In the Output View pane, click the Messages tab for feedback on results of the
import and build operations (see Figure 28).

HWEBPRrEE JeEE 2 A N D

rogect - SEEN - Saered Pricedres - GET M REC

roe A e e e I e R [T T L T [
GET b _peC DEAER. GETEWREC  NOOUELE ouT [ T FENCED,
LAVAPROCE . COASIR AAVAPROCIDLRS NBTEGER, LT D L)
ocEIRE CEaER OEDREL  ATEGER NGH 15 FencEn
EEETer— LR s 00 I | emavien = mj
—or]
200 DR T[NP FICIN [P NMDUR CUILE, G4 0. MG COUBLE, GUT 0, RGOS, AT 00 G4 MG CEALE, CUT 0T

| AR CAT_P_FI; - taried
PROP SPECRYC PROCITARS TROUSIR GIT_IW6 FEC
PACLEER GET_IWP RIC . Daop sorsd procachas compioted
|| PSR AT D8RI . Crests morad posachae compisted

| PRLSIR AT RAC . Bk oaehd

g PP s
izl

@S +R A HAJIWe # &% %% IR MIE KRR P

Gtmcts =

[ Column 1 Insect Browse

Figure 28. Messages tab showing that the import was successful

DB2 for i50S and Development Center
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Running a procedure

After the procedure is successfully created or imported, use DB2 Development Center to run and test it.
DB2 Development Center also allows you to run any existing stored procedure on your System i model.

stored procedure, follow these steps:

1. Right-click the procedure object and click Run.
If the stored procedure has input parameters, a window similar to the input parameter window in
Figure 29. Specify Parameter Values is displayed to prompt you for the needed input values.
82 Specify Parameter Values - PROCEDURET
Specify the parameter values that you want to use for running or debugging the stored
procedure. You can set selected strings or user-defined types to null
Marne Type Walue
ordnum INTEGER 1
ordtype CHARACTER(1) | A
orchareight [DECIMAL(E,2) 5
Set to Mull
oK Caticel | Bpply ‘ Reset | Run Settings. .. |

2.
Again,

parame

Figure 29. Specify Parameter Values window

Specify the input values and click OK to run the procedure.

he status and output from stored procedure execution is shown in the bottom right corner of the

DB2 Development Center window. On the Parameters and Results tabs, you can view any output

ters or result sets that are returned.

DB2 Development Center also allows you to specify run settings to simplify repeated testing of stored

procedures. You can specify pre- and post-execution scripts, parameter values, and other test options,
such as rollback or commit after test execution. To input these settings, right-click the procedure object
and click Run Settings. The settings specified are persisted as part of your project settings for later reuse
so it is not necessary to retype test parameters and options every time you test the procedures.
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Editing procedures

Procedure or new functionality testing often reveals the need to change a stored procedure. You can do
this by double-clicking the stored procedure object. In the procedure editor window (see Figure 30. Edit

stored procedure), where you can manually make changes or use the editor pull-down menus to help
code conditional tests and loops.

£ D62 Development Conter BEE]
Pt P Edl Seiectrd e Tocks o SRR 3
LWPEE0NEBE JeEE F AN D
Prept view | server view |
5+ Prosects =
=TT Praectt :
- (= Detaase Connections =
= [ sese FROCEDURE! DEZUSER FROCECLRE! I WTEGER, NCH.. 150 FENCED 2
(2 StoresProceores | | &
:vmwm - 2012 ez dapiayed W Sk e (0 et vew - ml
alx|
|z = [E=T LA =
| success open prowa Prtectt 71 | smssens = |
Etor vew 8]
Ba +520 oA L AN D
o e =] o = =
Fav 4 Colaan 1 Inaecs
* 3 4 Feoesduce DBZUSER, JAVAFFOCEDUREL |

backage PREANSDOL04NESTO:
tapoct Jawn,aql.”:
bublic slass JAVATROCEDREL

t

i AUBE elasaea

public 3cacic wold JAVAFROCEDUREL | int ordmum,
Ftzing srdype,
Jwrn.math, Dighesinal ordweight,
Basuleser]] £l | theous SQLExceptinn, Excapeicn
1
;i Gen eennsctice to the database
Cannecticn con » DriverBanagee. petlomestion (") e defoul t: commestion™) s
Frepaceditatenent mat « mulls
it updateCount * 0;
baalesn bFlags
Stxing sql;

Sl = “INGENT INTO wushipments VALUES |ormum, sedweight, satecale]”:
star = con.prepareStatenent( sql |:
bFlag = stax.execute():

1

d

Figure 30. Edit stored procedure

As mentioned previously, you can import stored procedures that were not created with DB2 Development
Center into the project. After importing, you can use the DB2 Development Center editor to modify the
procedure. Another method of bringing such procedures into the project is by adding them to the project.
This is a multistep process that does not use a wizard interface as the import process does.
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In DB2 Development Center, click Server View (see Figure 31. Server View).

Note: The primary difference between importing and adding to the project is in the function of the
Import wizard. Within the Import wizard, you can import multiple procedures and optionally initiate
the build for each of them. In addition, you have the ability to import from a file, project, or
database, and you do not need an existing connection to the source database.

Double-clicking the Stored Procedures folder to navigate through existing stored procedures. To
bring a stored procedure into the current project, right-click the stored procedure object and click
Add to Project. That procedure appears in your Project View tab where you can edit and build it
with the DB2 Development Center tools.

£.4DBZ Development Center -10]x|

Project File Edif Debuy Selecled Miew Tools Help _
PEE YD deBA £ A D

Project Wiew Sewer\flewl

x
ISERDBZ - Stored Procedures Refreshed Today 15:51

77 Database Connections

= (3 1sErDB2 :

Name 2 | 5chema 2 | 5pecific Name 2 | Parametars

B P MMTEST2 Pé =]

- [0 Triggers 75 TESTERRORHAND . MWCTEST TESTERRORHANDLER

ik Tables (Fiter oy ¢ EXECTEST QGRL EMECTEST

=l Views (Fitter On) b INDEXLIST QGPL INDEXLIST IN VARCHAR(128), IN 'V
8 P_GETPRICELEVEL 0GPL P_GETPRICELEVEL  IN SHALLINT,IN SWALL |
&0 RECIONCUSTLIST  QGPL REGIONCUSTLIST IN INTEGER -
[l _——— —_—— . —_————— I 8

B3 0f 83 items displayed 5 3‘% 43 [/ ¥ | Default views A| i

ISERDB2. COMMONCOL MULT_RESULTS(
COMMOMCOLMULT_RESULTS - Successiully refrieved source from database.

Action Ohject Mame

o
+' Success |Refresh Stored Procedures
s Evor |Run PROCEDUREY
|— ——-

- pemyvep—

Massages | arameiers | Resllis

Figure 31. Server View tab

The Server View tab allows you to specify filters for each of the object folders. This makes it
easy to list only those objects that are associated with a specific application or database. You
can only view the source and properties for trigger, view, and table objects; you cannot add the
source for these objects to a project.
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Exporting and deploying procedures

DB2 Development Center provides three methods of deploying your stored procedures: exporting to a
deployment project, exporting to a deployment script, and deploying directly to a target database.

Exporting to a deployment project

Exporting to a deployment project allows later redeployment into production using the Development

Center Deployment Tool or command. This process is the easiest way to export and deploy, because it

requires no user modification to the export files.

1. Access the Export task by right-clicking a project’'s Stored Procedures folder as shown in Figure
32. Exporting stored procedures.

BELX]
da deom & 4 + D
aij
T - SN0 - S racadres . : 7 " : " 3
& | Screea I|SMI'N- 0 | Pwwtey § | D8 Painage I|M-l’ﬂ| & L § | Formd 0 | Comwarts L]
R SR repT— I MTEGER, M O = oD
{3 rroceoures pecumen ROCECUREY HNTECER, B CH 18m FENCED
-~ .
[
Syt ; o
ey Fre T empas— N S ode 00 ovevee Ve
L - = .
- - L}
e | Acturs Ctmct § (RO e -
r = . e
v —p— ot

Bixjj

y

Figure 32. Exporting stored procedures
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The Export Wizard Objects window is displayed (see Figure 33).

§2 Export Wizard w

[1. objects Objects

Thiz wizard helps you export objects from your current project to & file. Select the objects that you want to export

Available Selected
DE2USER . PROCEDURET i
DBE2USER JAN APROCEDURED

:
=

[ | | concel |

Figure 33. Export Wizard - Objects window

2. Select the objects to export and click the ;l button (or click the Ll button to select all
available objects). When all of the objects to export appear in the Selected pane, click Next.
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The Export Wizard Target Name window appears (see Figure 34: Export Wizard - Target Name).

i< Export Wizard

1. Objects Target Name

2. Target Name: | Type & path and name for the export file
3. Options

4. Surrmary File narme IProjec:t_1 _Export_File|

Path

IC'\Dncuments and Settings\bdministratoribpplication DetaBMDB2DCProjects J

4Back Fiish | concal |

Figure 34: Export Wizard - Target Name window

3. Specify the path and file name of the export file and click Next.
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The Export Wizard Options window is displayed (see Figure 35. Export Wizard — Options). This is
where you select exporting to a project or a script.

% Export Wizard
1. Objects Options

2. Target Mame

Specify the method you wart to use for exporting the objects. If you choose to export &= a project, you can use the Deployment
5. Options wizard to deploy the ohijscts. If you choose to generate an export script, you can deploy from & comirand ling.

4. Sumnary
Export methad

" Creste an export script

¥ Include source files

4 Back |

Figure 35. Export Wizard — Options window (Export as a project selection)

Finish | Cancel |

4. Select Export to a project and Include source files. Click Finish to complete the export
request.
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Exporting to a deployment script

Another deployment option is exporting to a script file. This method essentially puts your stored procedure
source code into a text file. It is appropriate when your intent is to generate a script that you can later load
into a change management tool or iSeries Navigator. You can deploy stored procedures that are stored in
the script file by rerunning the script. Depending on the target database, you might have to modify the
exported script files.

1. To specify exporting to a deployment script, follow steps 1-3 in the previous section (“Exporting to
a deployment project” on page 31).

as shown in Figure 36: Export Wizard - Options window (Create an export script. Click Finish to

complete the export request.

3 Export Wizard
ey

1. Objects Options
2. Target Matne Specify the method you swant to use for exporting the ohjects. If you choose to export &s a project, you can use the Deployment
5. Options wizard to deploy the okjects. If you choose to generate an export script, you can deploy from & command line.

4. Suminary
Export method

" Export a3 a project

£ 0

[¥ Include source files

= e

4 Biack | Finish Cancel

Figure 36: Export Wizard - Options window (Create an export script selection)
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Deploying to target database

The last option available to you is deploying the objects immediately to a target production database. This
method is appropriate if you have determined that an intermediate export step is not required and the
objects and the production environment are ready for immediate deployment. This requires a connection
to the server.

1. To deploy the project’s stored procedures, right-click the project’'s Stored Procedures folder as
shown in Figure 37. Deploying stored procedures.
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o B0 moceounes pecusen FROCEUREY  WNTEGER, W O T Fecen
'
200 7 bowen hapimred R a0 o Vi |
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T e et e fle
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Figure 37. Deploying stored procedures
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The Deployment Wizard - Target Database window is displayed (see Figure 38. Deployment
Wizard - Target Database).
&< Deployment Wizard w

[t TergetData.. | Target Database .

2. Select Obje... This wizard helps you deploy ohiects to a target production database. If you opened this wizard from an ohject folder or from a
cohhection within your project, you can chooze more than one object for deployment.

Select a target database and specify a valid user ID and password.

Driver |AS.|’4DD Toolbox for Java ﬂ

Databaze |SE520D ﬂ

[ Use your current user ID ahd passyword

r d
User ID |db2user 03
Pas=word fmaam

Test Connection

| ool |

Figure 38. Deployment Wizard - Target Database window

From the Driver pull-down list, select AS/400 Toolbox for Java. Then, type the name of the
database, the user ID, and password. Click Next.

At the Select Objects window, select all the objects to deploy and click Next.
At the Options window, click Finish to submit the deployment request.

Back at the Development Center main panel, check the status in the Output View pane to
monitor the progress of the deployment request.
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Summary

The intent of this white paper is to help you understand the DB2 Development Center capabilities and
how you can use them to create, test, and deploy SQL stored procedures on DB2 for i5/0S. This iterative
development toolset provides an environment that simplifies your efforts to develop and encapsulate your
business logic inside SQL stored procedures.
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Resources

These Web sites provide useful references to supplement the information contained in this document:

IBM eServer™ i5 Information Center
http://publib.boulder.ibm.com/iseries/

DB2 for i5/0OS online manuals
ibm.com/iseries/db2/books.html

DB2 Information Center
http://publib.boulder.ibm.com/infocenter/db2help/

IBM Publications Center
www.elink.ibmlink.ibm.com/public/applications/publications/cgibin/pbi.cgi?CTY=US

IBM Redbooks™
www.redbooks.ibm.com/

IBM Toolbox for Java driver download site
www.iseries.ibm.com/toolbox
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