Session Abstract

F03 DB2 Development Add-Ins - Next Generation Visual Studio Tools for z0S, UNIX, and Windows
Abdul Al-Azzawe, DB2 Development Center and SQL Debugger Architect, IBM

The latest DB2 UDB release includes a set of fully integrated Development Add-Ins for Microsoft Visual Studio 6.0
(Visual Basic, Visual C++, and Visual InterDev) supporting the entire family of DB2 servers, allowing for rapid itera-
tive development of server-side stored procedures and UDFs, as well as client side ADO code generation and inte-
gration with Visual Source Safe. In this session, you will learn how to use Visual Studio and the DB2 Development
Add-Ins to develop SQL and Java stored procedures and UDFs, MQSeries table UDFs, OLE DB table UDFs, XML
table UDFs, edit and debug your code, check in your DB2 code into Visual Source Safe, access the DB2 catalogues,
and generate client side DB2 ADO Connections and Commands code and objects. You will also be shown to leverage
this knowledge to easily build a component of the data layer of the Video Online sample solution using the Visual
Basic Development Add-In.
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DB2 Development Add-Ins
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Features — Integration

= |ntegrates tightly into Visual Basic, Visual C++, and Visual InterDev
6.0 IDEs using a DB2 Development View.

= Support for source code control management using Visual Source
Safe 6.0.

= Client side ADO code generation for DB2 connections, procedures,
and functions.

= (lient side Data Environment object creation for DB2 connections,
procedures, and functions.
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Features — Functionality

m Data Management Software

Support for the entire family of DB2 servers (DB2 for z/OS™,
iISeries™, UNIX®, Linux for 390, and Windows®).

Enhanced z/OS support (SQL IDs and build options).

Developing SQL and Java™ stored procedures.

Developing SQL scalar and table user defined functions.
Developing MQSeries®, OLE DB, and XML table functions.
Developing structured data types for EJB methods and properties.

Viewing database tables, views, triggers, stored procedures, and
user-defined functions.



Features — Project Management

= |mport of stored procedures and functions from databases, other
projects, and other source files.

= Deployment tool for deploying exported Development Center
projects with binary deployment support for like DB2 servers.
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Features — Testing and Debugging

= Test any language stored procedure and user defined function.

=  Saved test settings (parameter values with pre-execution and post-
execution SQL scripts).

= Enhanced debugging of SQL stored procedures with variable value
change support using an integrated SQL debugger.

= Simplified debugging of Java stored procedures using the IBM
VisualAge® distributed debugger.
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Features — Performance & Scalability

= Online and offline database connections.
= Concurrent task execution using multi-threading.
= Connection pooling.

= Advance filtering prior to database catalogue data retrieval.
= Client caching and persistence of database catalogue data.
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DB2 Development View
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Development View

= Dockable native Visual Studio tool window.
= DB2 companion project having multiple connections.

>

>
>
>

Stored procedures — Create, show properties, view/edit source, test run,
drop, and check-in / check-out.

User defined functions — Create, show properties, view/edit source, test
run, drop, and check-in / check-out.

Triggers — Show properties (including the source).
Tables — Show properties and sample content.
Views — Show properties and sample content.

= Advance filtering prior to catalogue data retrieval.
= (lient side catalogue data caching and persistence.
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Demo ... Visual Basic Add-In

= Launch Development Add-In

= Work with DB2 Development View
= Add database connection

= Save project
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Working with Stored Procedures

= Develop SQL and Java (SQLJ / JDBC) stored procedures.

= View properties of any language stored procedure.

= Test any language stored procedure.

= Debug SQL and Java stored procedures.

= Wizard for creating new procedures.

= Customizable code generation using code fragments.
= |ntegrate with SQL Assist query builder.

= Java stored procedures with helper jars.

= Generate ADO Command wrapper.

= Generate Data Environment command object.

m Data Management Software



Demo ... Stored Procedures

= (Create new Java procedure using wizard.
= \iew procedure properties.
= Edit Java procedure.
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Working with User Defined Functions

= Develop SQL scalar and table user defined functions.

= View properties of any language user defined function.

= Test any language user defined functions.

= Wizard for creating new SQL functions.

= Customizable code generation using code fragments.
= [ntegrate with SQL Assist query builder.

= Wizards for creating specialized table functions
> MQ Series message receiver / reader with optional view.
> OLE DB data source with optional table and/or view.
> XML document parser with optional XSL transformation.

= Generate ADO Command wrapper.
= Generate Data Environment command object.
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Demo ... User Defined Functions

= (Create new SQL scalar function using wizard.

= (Create new SQL MQ Series table function.
Create and run OLE DB table function.
Create and run XML parser table function.
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Working with Triggers, Tables, and Views

= View source and properties of triggers.
= View properties and sample content of tables.
= View properties and sample content of views.
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Demo ... Tables

= Specify filter on tables.

= View properties of table.
= Sample content of table.
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Import, Export, and Deployment

= |mport procedures and functions from text files, other projects, and
other database connections.

= Deploy exported Development Center projects using deployment
tool.

= Binary deployment to like servers (no compiler required).
= Modify build options prior to deployment.
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Demo ... Import, Export, and Deployment

= |mport procedure from file using wizard.

= |mport procedure from another database connection.
= Deploy exported project using deployment tool.

= Modify build options prior to deployment.
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Testing and Debugging

= Test run any language stored procedure and function.
> Saved test parameter values.
> Saved pre execution setup script.
> Saved post execution cleanup script.
> Results tracking in output view.

= Debug SQL procedures using integrated SQL debugger
> SQL code, state, and exception tracking.
> Break at source line or variable value change event.
> Modify variable values during execution.

= Debug Java procedures using distributed Java debugger
> Automated setup and launch of debugger
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Demo ... Testing and Debugging

= Specify run settings (scripts and parameters).
= Use integrated SQL debugger.
= View results in output view.
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ADO Code and Data Environment Objects
= ADO code generation (VB and VBScript)

> ADO Connection for DB2 database connections.
> ADO Command for DB2 procedures and functions.
= Data Environment object creation

» Data environment connection for DB2 database connections.
> Data environment command for DB2 procedures and functions.

= Use IBM native OLE DB provider, IBMDADB?2.

= Automatic mapping between DB2 SQL and ADO data types.
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Demo .:. DB2 Add-In for Visual Basic

= [aunch DB2 Add-In.

= Add database connection.

= (Generate ADO connection and command code.
= (Create Data Environment objects.

= Check code into Visual Source Safe.
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Summary

= Tightly integrated into Visual Studio IDEs.
= Development of procedures and functions via easy-to-use wizards.

= Support for read-only access to stored procedures, UDFs, triggers,
tables, and views.

= Online and offline database connection support with server
catalogue data cashing for offline mode.

» |ntegrated SQL debugger.
= Project management using Import, export, and deployment.

= (Client-side VB and VBScript ADO code generation for DB2
connections, procedures, and functions.

= Supports Visual Source Safe.
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Additional Information

= DB2 Developer Domain (articles, news)
> http:/lwww.ibm.com/software/data/developer

= DB2 Video family of tutorials
> http://www.ibm.com/software/data/developer/samples/video

= |BM Software Support

> http://www.ibm.com/software/support
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User Notes (Backup Slides)
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Development Add-In for Visual Basic
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Development Add-In for Visual InterDev
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Development Add-In Features

» |ntegrated into Visual Studio Menus / Toolbars

= Launch point for various DB2 Centers / Tools

= Dockable Development View

= Access to Development Center dialogs and wizards
= Development of SQL and Java stored procedures

= Development of SQL table and scalar UDFs

= Support MQ Series, OLE DB, and XML Table UDFs
=  SQL Assistant Integration

= Microsoft Visual Source Safe integration

= Support for Active Data Objects (ADO)
> VB and VBScript ADO code generation
> Data Environment object creation
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Integrated DB2 Menus
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Launch DB2 Centers and Tools
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Development View Features

Tables & Views

> Properties and sample content

Triggers

> Properties and view source

Stored Procedures
> Create, import, export, and deploy
> Properties, view source, test run, and drop
> ADO code-gen, and Data Environment object creation
> Edit, build, and debug of SQL and Java stored procedures

User Defined Functions
> Create, import, export, and deploy
> Properties, view source, test run, and drop

> ADO code-gen, and Data Environment object creation
> Edit, build, and debug of SQL and Java UDFs

Create of MQ Series, OLE DB, and XML table UDFs
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Add-Ins and Development Center

= New database connection wizard

= Object enumeration filter dialogs

= Create stored procedure wizards

= Create user defined function wizards

= |mport, export, and deployment wizards

= SQL and Java Editor

= SQL Debugger (call stack, breakpoints, and variables)
= Qutput View (sample content, test run, and build)

= Property dialogs for various objects
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Database Connections

= Support entire family of DB2 servers
= Online and offline development

= Support 0S/390 default SQLID, Package Owner ID, and Build Owner ID

.4 Add Database Col

nnection Wizard - DCDB

1. Connection Ty...

2. Connection

3. Options

4. Summary

Connection

Specify a driver and the database alias that you want to use far your connection.

Driver {iom D2 alias
Database

Alias [pcoe x| ada

Comments |

LocationfURL) idbe:db2:0C0B

Driver class  |cOM.ibm.dbZ.jdbe.app.DB2Driver

User information

[ Use yvour current user |0 and password

UEerill  anoul

Eazsword |
1 H

Test Connection |

4 Back | Mext b I

Finish

Cancel
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Stored Procedures

= Create wizard using customizable source templates

= Source code generation using multiple code fragments
=  SQL and Java (with optional helper jars) Stored Procedures

* Run and view any language Stored Procedure

£ Create SQL Stored Procedure Wizard - ABDUL.PROCEDUREL

1. Mame
2. Definition

3. Parameters
4. Options

5. Summary

Definition

Specify the settings to define the stored procedure. You can insert specific code fragments into the generated

code.

Setting = | Value

Staternent Sinale 30L statement
Result set One

Errors SaL Exception
Header fragment

wariahle declaration fragment

Exception handlers fragment

Pre-return fragment

SELECT PROCSCHEMA, PROCNAME FROM 5Y3CAT PROCEDURES |

=
4 Back | Mext b I

Finish

Cancel
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User Defined Functions

= Create wizard using customizable source templates

= Source code generation using multiple code fragments

= SQL and Java (with optional helper jars) Scalar and Table UDFs
= Run and view any language UDF

.+ Create SQL User-defined Function Wizard - ABDUL.FUNCTIONL
1. Marne Return Data Type
2. Definition Specify the data type that you want the user-defined function to return.
3. Return Data Type Return type
4. Parameters
2 SaLtwe [irecer =]
&, Options
6. Summary Lengit I o
Whit | ;| l
Fresisiom I _'
Seale I g
[ For hit data l
Mext k Finish Cancel
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MQ Series Table Function

= Create MQ Series Table UDF using wizard
> Receive or Read MQ Series messages

> Support delimited or positional data columns
> Create optional table view

.+ Create MQSeries Table Function Wizard

1. UDF Type
.Mame
. Source MQ

. Message Format

[ B S [T | AN ]

5. Column Definition

B, Options
7. SUrmrmaty

UDF Type

This wizard helps you create a DB2 table user-defined function (UDF). You can create a LIDF that reads all
rmessages fram an MASeries queue, you can create a UDF that receives (destructively reads) all messages,
oryou can create both UDFs, The wizard creates the SQL CREATE FUNCTION staterment and registers itwith
the designated target database. To create the DBE2 table UDFs using this wizard, you must first install the
MaSeries Integration Functions.

Selectthe type of UDF ar UDFs that vou want to create.

' Create a LUDF that receives (destructively reads) messages

= Create a UDF that reads messages

 Create both LIDFs

Mext b I Einish Cancel
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OLE DB Table Function

» Create OLE DB Table UDF using wizard

>

>
>
>

Access to most OLE DB data sources using connection string wizard

Retrieve data from tables or using SQL query spanning multiple tables
Create optional table view

Optional import of data into new DB2 table -- Fast migration

#.#Create OLE DB Table Function Wizard

1. UDF Mame OLE DB Provider

2. OLE DB Provider Specify the OLE OB provider connection string, or click Build String to use the OLE DB Connectian String
2 Source Data wizard to autornatically generate it

4. Data Columns
&, Colurmn Wapping
B Options

7. Surnrmany Connection string

Provider=Microsoft Jet. OLEDE . 4.0; Data Source=CasMNorthwind. mdkb;

User ID=Admin; Passward=; =
Build String... Test Connection X I

4 Back | Mext b I Einish Cancel

m Data Management Software



XML Parser Table Function

= (Create XML Table UDF Wizard

> Parse XML documents (extracting the SQL data from XML node values)
> Supports XSL transformation prior to parsing

#.# Create XML Table Function Wizard

1. Mame Name

2. 7ML Input This wizard helps you create a DB2 tahle user-defined function (UDF) that reads an ¥ML document and
3 XML Docurment Deseription | TSUMS data in relational table format. The wizard creates the SQL CREATE FUNCTION statement and
= registars it with the target database. The wizard also creates a set of helper UDFs that are referenced

4 Colurmm Defmition hy the UDF that vou are creating. The schema ofthe helper UDFs is XUDFS.

] ] =3
S Specify the name ofthe takle UDF, and optionally type & comment to describe the function.
B, ST,

Mame  fuwlfunction

Cormment I

[ Replace existing

Mext b I Einisty Cancel
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Run Settings

= Persist SP/UDF test settings
= Test run pre and post execution SQL scripts
= Parameter values, and run options

1 #Run Settings - ABDUL.SP_OUTER E x|

Parameter\faluesl AﬂerRunl Optionsl

Before Run

Specify SCL staternents to run hefare you run or debug the stored procedure.
Separate staterments with semi-colons ).

S0L Assist.. |
Impaort... |
Export.. |

Ok I Cancel Reset Help
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Output View

= Multiple concurrent task tracking

= Multiple tasks per object

= Historical view of multiple task results
= Save / print task messages and results

£.# Dutput Yiew =[Ol x|
= [||ABDUL AUTHORS Al
ALUTHORID élNAME = | ADDRESS = | CITY = | STATE
DT e — T
v Suecess  |Debug SP_OUTER david David Sawyer  |221 Archie Blvd.  |San Francisco  |CA
' Success  |Build for debug |SP_IMNER
' Buccess  |Build SP_CUTER
w' Success  |Add SP_OQOUTER
v Buccess  |Add SP_IMNMER
v Success |Refresh Stored Procedures
v Buccess  |Add Database Canne...
Kl I |
Messages | Farameiers | Rasults
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Import Wizard

Import Wizard for importing SPs/UDFs (from files, other projects, or DB2
databases) into current project

1. Source File Source File

2. Entry Paints This wizard helps you import an object from a source file. Type the path and name of the source file.

il

etk I Finish Cancel

3. Parameters

Name | C:\isp_while.db2
4. Stared Procedure MName -

5. Options
B. Summary
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Export Wizard

= Export Wizard for packaging current project to the local file system

> Export as deployment project -- later deployment using tool/command
> Export as deployment script (UNIX and Windows script files)

= Retrieves binaries from DB2 server for efficient redeployment

1. Ohjects

2, Traraet e,
& Options

4. Burarmary

Objects

This wizard helps you export ahjects from your current project to a file. Select the abjects that wou want to export.

Pvailable Selected

=4 SAMPLE
-] User-Defined Functions

-] Stored Procedures - §_U g@
z
e

exdt p I Einish Cancel
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Deployment Wizard

= Deploy current project or sub-project to production systems
= Efficient deployment -- avoiding rebuild for like servers
= Modify deployment rebuild options based on target server

.E_ﬁ Deployment Wizard

= X
iy J-‘-

1. TargetDa.. | Target Database

3. Optians or from a connection within your project, you can choose more than one object for deployment.

A SUrTrAEny Select 3 target database and specify 3 valid user 1D and password.

Alias B

v Use your current user 1D and password

UseriD | apqul

FPassword |

-] g
Test Connection |

Netb | Einien |

2. 5elect ORj... | This wizard helps vou deploy objects to a target production database. If you opened this wizard from an object folder

py
L3

Cancel |

m Data Management Software



Deployment Tool and Command

= Deploy exported project or sub-project to production systems
= Graphical tool for interactive deployment

= Command line for batch and/or scheduled deployment

= Efficient deployment avoiding rebuild for like servers

= Modify deployment rebuild options based on target server
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Integrated SQL Debugger

%5 ABDUL.SP_WHILE

File Edit Debug Help .S

=101 x|

Ba « Bl L& TWe (e % e Ho 2o

% 0 % B @

Objects[ABDUL.SP_WH... ¥| Routines|sp_while |
Eowm 15 Column 24 Insert Browse
DECLARE CONTINUE HANDLER FOR not found SET at_End = 1: ;I
@ get sp allnames = '';
QOFEN cl;
FETCH cl INTO sp schema, sp name;
WHILE (at end = 0 DO
set sp allnames = sp allnawes || ' : ' || sp_schewa || '.' || =p_name;
FETCH ©l1 INTO sp schema, sp name;
end while;
CLOSE cl;
® set sp_names = sp_allnames; ;I
Breakpaints Zall Stack ariables
2| Mame Marme | Line 2| Wame Type |§Va|ue
@ |Line: 15 & |SALSTATE CHAR(S) ooaoo -
@ |Line: 24 & |SOLCODE INT 1]
SP_MAMES YARCHAR(4000) |:ABDUL PROCEDURET :ABDUL .SP_INI
SP_SCHEMAS |VARCHAR(3Z) ABD% |
SP_ALLMAMES |MARCHAR{A000)
SP_MAME YARCHAR(Z5E) ;I

m Data Management Software




SQL Debugger Features

= Fenced and unfenced stored procedure debugging

= Nested stored procedures support

= SQL State, SQL Code, and SQL Exception notification
= View and modify variable values

= Break on variable value change event

= Break on source code line reached event

= Break at Nth occurrence of a breakpoint event

= Enabling and disabling breakpoints

= Run, pause, step in, out, over, return, and run to line
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SQL Assist Query Builder

i SOL Assist

Cutline Details

S 500 statement properties
=-fah SELECT statement
~-Lgm FROM (Source tables)

Qeries the data in one or more tables
Inserts new rows in a tahle
Updates existing rows in a tahle

Femaoves rows from a table

..Cdm SELECT (Result columns) - Statement Type
g WHERE (Row filter) * SELECT
%} GROUP BY (Row groups) INSERT

; %} HAVIMNG (Group filter)  UPDATE

Eﬂg ORDER BY (Sort criteria)  DELETE

—Connection
Diatabase alias
Lser D

SAMPLE
ABDUL

| [2]
I Clear 1

SOL code
Undo Edit j Check Run
SELECT PROCEDURES. PROCSCHEMA, FROCEDUEES.PROCNAME
FROM ST3CAT.PROCEDURES AS FROCEDURES
(8]34 Cancel I Help I
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SQL Assist Features

= GUI based query builder
= Pluggable component
= New features highlights:

>

YV V V V VYV

Fullselect support (UNION, INTERSECT, ...etc.)
Redesigned condition builder

Improved performance

Accessibility

Round trip query editing

Extensible design (improved SQL coverage)
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ADQO Connection Code
= VB and VBScript Code Generation

' Create an ADO Connection Object.
Public Function CreateConnection() As ADODB.Connection
' Create new connection object
Dim newConnection As ADODB.Connection
Set newConnection = New ADODB.Connection
With newConnection
.ConnectionSource = "Provider=IBMDADB2; " & _
"Data Source=SAMPLE"
End With
" Return new connection object
CreateConnection = newConnection
End Function
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ADO Command Code

= VB and VBScript Code Generation for Functions and Procedures

' Create an ADO Command Object.
Public Function CreateCommand(myCon As ADODB.Connection) As ADODB.Command
' Create new command object
Dim newCommand As ADODB.Command
Set newCommand = New ADODB.Command
With newCommand
.CommandType = adCmdStoredProc
ActiveConnection = myCon
.CommandText = "TEST.PROCEDURE1"
.Parameters.Append newCommand.CreateParameter("empNumber", _
adinteger, _
adParaminput)
.Parameters.Append newCommand.CreateParameter("empFullName", _
adVarChar, _
adParamOutput, _
20)
End With
' Return new command object
CreateCommand = newCommand
End Function
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DB2 Add-Ins for Visual Studio .Net

= Visual Studio Integrator Program (VSIP)

= DB2 project supporting tables, views, procedures, functions,
triggers, and other DB2 scripts.

= Wizards for creating DB2 objects.

= Wizards for integrating with MQSeries, XML, and WebServices.

= Use Visual Studio.Net views (editor, debugger, properties, output).
= DB2 Server Explorer.

= ADO.Net code generation.
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