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What about .NET?

1. The latest on DB2 Web Query

2. RPG and COBOL now, where next for i5/0OS development?

3. JAVA, J2EE, Web Services and SOA

4. Brighten up the front end: V7.0 of HATS, WebFacing and WDHT
5. Getting into the Web: JSF, EGL and PHP for i5/0S

6. What about .NET? Interoperability with i5/0S and DB2
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What about .NET?

NET

= NET is a Microsoft environment for running code
— code runs inside .NET execution runtime

— .NET runtime provides memory management, garbage collection,
versioning, etc.
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.NET Framework Components
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Data, Database, and XML Classes
(ADO.NET, SQL, XSLT, XPath, XML, etc.)

A ——
Base Framework Classes
(IO, data types, threading, security, etc.)

Common Language Runtime (CLR) ’

(garbage collection, exceptions, type checking, JIT, etc.)
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Common Language Specification
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.NET versus J2EE

code/components

and Unix

= Dynamic web: ASP.NET

= Multiple languages (>257?)
= Easily call existing native

= 1 Intermediary Language (IL)

= Windows only (Microsoft)

— Mono™ open source project for
Linux, Solaris, Mac OS X, Windows,

= Database access: ADO.NET

1 language

JNI/System calls for native
components

1IL
Multiple platforms (JVM)

Dynamic web: JSPs
Database access: JDBC SQL/J
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Database Access
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What is ADO.NET?

= An evolutionary improvement to Microsoft ActiveX® Data Objects (ADO)
programming interface

= Set of classes that .NET applications can use to access data on a database

= Built for “disconnected” record sets

= Data provider is used for connecting to a database, executing commands, and
retrieving results
— Database provider specific (DB2, SQL Server, Oracle, etc.)
— Providers implement vague interfaces in System.Data (IDbConnection, etc.)

= MS Ships SQL Server, Oracle (with 1.1 Framework), and OleDb and ODBC
bridge providers
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ADO.NET Object Model

XML -
.NET Data Provider
A
covesn
A
A
DataReader ’
A—
§E===== DataAdapter
]
CommandBuilder ’

Data
Source
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DB2 for i5/0S ADO .NET providers

= |[BM DB2 for i5/0S .NET Provider

—.NET V1.0 + V1.1. SOD for V2.0

= IBM DB2 for LUW .NET provider

= Microsoft .NET provider (part of Host Integration
Server 2006)

= Microsoft.Data.Odbc bridge to iSeries Access

= System.Data.OleDb bridge to iSeries Access
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DB2 UDB for iSeries .NET Provider notes

= iSeries Access .NET provider

— Details available at:
http://www-1.ibm.com/servers/eserver/iseries/access/

= Install requires the .NET framework be on PC
— Windows Server 2003 installs .NET framework by default

= Same basic requirements as iSeries Access ODBC and OLE DB to use
— Database host server must be up and running (see next chart)

= Limited support on pre-V5R2 servers

Planning statement for .NET data provider
February 2007: The .NET data provider in iSeries Access
for Windows plans to support ADO .NET 2.0 base classes

and factories in the next release.
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DB2 UDB for iSeries .NET Provider

-
E: 05/400
E H Network QZDASOINIT server job
= .Net client sends over the network SQL requests
to iSeries server job
= Server job runs the SQL requests on behalf of
the client L
= The results are reformatted and marshaled to g
the client =
= The iSeries database server jobs are called a
QZDASOINIT, and typically run in the —g' OPTIMIZER
QUSRWRK subsystem
DB2 UDB
Data Storage and Management
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.NET Framework Integration with DB2 UDB

= |BM DB2 Development Add-Ins for Visual Studio.Net
— available as part of DB2 UDB and DB2 Connect 8.1.3 (Fix Pack 3) and later
= The key features include:
— Managed provider for coding server-side objects using the ADO.Net
programming model
— Solution explorer for building DB2 server-side objects
— Server explorer for gaining access to DB2 server-side objects from any tier of
an application
— SQL editor for using the Visual Studio .NET editor to edit and view DB2 scripts
— Output views for showing the results of compiling or testing DB2 script files and
server objects
= DB2 UDB for iSeries support
— The managed provider does support iSeries
— DB2 Connect connection to iSeries is required
— The Visual Studio .Net Add-Ins in Fix Pack 3 do not support iSeries
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DB2 .NET Data Provider Access to iSeries

?_
8 ’ 05/400
E’_ k] Network QRWTSRVR (DDM)
o3 server job
a 2
O a
= iSeries DRDA application server
implementation is based on pre-start
server jobs
= A DRDA listener job (QRWTLSTN)
listens for TCP connect requests on sQL
port 446. g
= Listener wakes up a QRWTSRVR job 4=
and assigns it to a given client 5
connection ﬁ
= Further communication occurs between o OPTIMIZER
client application and QRWTSRVR job ]
DB2 UDB
Data Storage and Management
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Choosing the .NET Provider for i5/0S

= DB2 UDB for iSeries .NET provider is the best choice to access iSeries
— optimized for iSeries access - best overall performance
— supports a range of iSeries specific properties
= DB2 UDB (LUW) .NET Managed Provider
— Considered when access to different DB2 platform is required
— Requires a DRDA (DB2 Connect) connection to iSeries
— not as efficient as DB2 UDB for iSeries .NET provider
= ODBC .NET Data Provider and OLE DB .NET Data Provider
— Less efficient than DB2 UDB for iSeries .NET provider

— Consider only when access to heterogeneous databases is required or when accessing an older
version of 0S/400

15 © 2007 IBM Corporation

What about .NET?2

Redbook

IBM
= Introduction to DB2 UDB for iSeries Integrating DB2 Universal
= Introduction to the Microsoft .NET ADO .NET | Database for iSeries with

object hierarchy Microsoft ADO .NET
= |BM DB2 UDB for iSeries .NET provider
= |BM DB2 for LUW .NET provider
= Selecting the .NET provider
= ASP .NET scenario (Web forms)
= Sample programs

scover the power of ADO ET Data
ries.

T
- Redhooks
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Application Access
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iSeries Access for Windows Programmer’sToolkit

= Rich family of APIs for
Windows applications:
—ODBC, OLE Db, ADO
.NET, ODBC
—Remote program call, data
queue access, DDM file
access etc.

—Unmanaged code (apart .
from ADO .NET) e I
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Case Study

Accessing an RPG
application from .NET as
a Web Service

19 © 2007 IBM Corporation

What about .NET?2

The RPG Application

C *entry PLIST

c parm name 25
C parm gender 1
c parm age 31
c parm dest 12
c parm durn 20
c parm quoteno 6 0
C parm cost 72
c parm enddate 10
c*

C* Get the base quotation for young UK females from the reference table
C* and apply multipliers

c*

C/exec sql

C+ select basequote into :cost

C+ from wfdemo/gqref

C/end-exec

c*

C** Men are more trouble

c. ..

Service: supply quotations for holiday insurance to Travel Agencies

RPG application is parameter driven and uses rules and database tables to
calculate quotation
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The steps
1. Use WDSc wizard(s) to generate the Web Service and associated
WSDL file
2. Test the service using the WDSc test client
3. Map the WSDL file into Visual Studio .NET as a Web Reference
4. Write a VB .NET client
5. Write a short routine to set and get the parameters via the reference
6. Done!
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Generate the Web Service in
WebSphere Development Studio Client V7.0

22 © 2007 IBM Corporation

11



What about .NET?2

Generate PCML for the program

% Program Verification Options

 Lising T

- Data

 Defines

PCML [ Generate program interface:

SR s | Ciltemplagper.penl | [Eonee-.. |
(O CRTBNDRPG

Ubrary: [ Qsvs ]

programy [FeGh ]
(& CRTRPEMOD
Module: | *MODULE ]

Restore Defaults Apply
.

PCML: Program Call Markup Language

An XML based description of the call parameters
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The Web Services Wizard

% Web Service X  Select Service Implementation

web Services
Review your d mak File name; | corempiaqpaRMS. peml
next page.

ur | QuIckquoTE

Web service type: |Bottom up Series Program et Service v]

s [CTrenplegats e ] Gowe=)

[ Test service

Program call defintions

&/
O § QuckquoteTs =
Ul ) - e e v
o o e service rukime: oM Websphere JA%.ARC &1 GEnoeR o .
¢ Service EAR project: QOWebEAR ) pesT
Cliert: types |Java Proxy v [# enooate o
. Test client
¢ B Server: WebSphere v6 1 Server
tnl v} Aiieh service runtime: [BM WiehSphere JAX-RPC
| — Client project: QQWebClient
[N Client EXR project: QOWehCliente AR

Bl e e e
[lonior the webs serice

(==
@ s (e Eneh Cancal

Use the Web Service wizard to Define the interface from the
create the service and a test client generated PCML
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Methods Inputs

D
&t

The generated service and client are deployed to
WebSphere Application Server
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Generate the Service Consumer in
Microsoft Visual Studio .NET
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Add a Web Reference to a Visual Studio Project

Add Web Reference

Qback @ W (& &

Navigate ko a web service URL and click Add Reference to add all the available services.

URL: | Attp:flocalhost: 9060/Q0w/eb services QuickQuoteIBSer vicesjwst v
o

"QuickQuotelBServicesService” Description

Methads

= quickquotejb { inpuiata s Quickuote BInput ) As
QuickQuoteEResult
= quickquotejb_¥ML { inputData As QuickQuoteIBInput ) As string

Web services found at this URL:

1 Service Found:

- QuickQuote JBServices

Web reference name:

localhost

Add Reference

ﬁ

The reference is created from the WSDL file generated in WDSc

What about .NET?2

.NET classes are automatically generated

Class Yiew

Cy @ = [H-f

In the class view we see that the EEED
. . =R uickQuote
original QuickQuoteJBInput and s

QuickQuoteJBResult Java classes
from WDSc have reappeared as .NET
classes

=-{} agwebservice
%% quickquateib_sMLCompletedEventargs
% quickquoteibCompletedEventargs
“z ol e IBInpUE
% QuickQuateJBResult
=4 QuickQuoteIBServicesService
[+ [ Base Types
%) quickquotejb_2MLCompletedEventHandler
[l quickquoteibCompletadEventHandler
[ “¢ Farml

25 AGE() As System.Nullable{Of Decimal)
5 DEST() As String

5 DURN() As System Nullable{Of Decimal)
5 GENDER() As String

5 NAME() As String

¥ aGEField

¥ dESTField

2% dURNField

# QEMNDERField

¥ nAMEField

Esolution Explorer | Class Wiew
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Private

End Sub

Write a subroutine to invoke the service

Sub getQuote(ByVal name As String, ByVal gender As String,
ByVal age As Double, ByVal destination As String, _

ByVal duration As Integer, ByRef quoteNo As Integer,
ByRef cost As Double, ByRef enddate As String)

' Instantiate Web service and parameter classes

Dim WS As New QuickQuote.ggwebservice.QuickQuoteJBServicesService
Dim WSInput As New QuickQuote.ggwebservice.QuickQuoteJBInput

Dim WSResult As New QuickQuote.ggwebservice.QuickQuoteJBResult

' Set up the input parameters to the Web Service
WSInput.age = age

WSInput.dest = destination

WSInput.durn = duration

WSInput.gender = gender

WSInput.name = name

' Call the Web Service
Try
WSResult = WS.quickquotejb(WSInput)
Catch ex As Exception
MessageBox.Show ("A problem occurred on the Web Service call",
"Application Server Error", MessageBoxButtons.OK,
MessageBoxIcon.Error)

End Try

' Extract the result parameters
quoteNo = WSResult.quoteno
cost = WSResult.cost

enddate = WSResult.enddate

What about .NET?

The simple Visual Basic .NET Front End

B8 Quick Quote

Parrot Travel

Holiday Insurance Quick Quote

Please enter:

Nome:  [Victota Fegna
Gender  [F o]
hgelears)  [53
Destnation:  [Euope v
Tisvel Duation fwesks: — [1

Get Quate

Quotation

Guotation No: 376523
Cost 21952
Vaid unit: AT

Exit

© 2007 IBM Corporation

© 2007 IBM Corporation

15



What about .NET?2

Trademarks & Disclaimers

© IBM Corporation 1994-2003. All rights reserved.
References in this document to IBM products or services do nc( imply (hat IBM intends to make them available in every counts

The following terms are or registered Business Machines Corporation in the United States, other countries, or both:
AS/400 1BM(logo)
AS/400e iSeries
& (logo) business 05/400
1BM System i

Lotus, Freelance Graphics, and Word Pro are registered trademarks of Lotus Development Corporation and/or IBM Corporation.
Domino is a trademark of Lotus Development Corporation and/or IBM Corporation.

C-busis a trademark of Gorolry, Inc. i the United Staes, ther counie, o both
Java and all J of Sun Inc. in the United States, other countries, or both.

Microsoft, Windows. Windaws NT. and the Windows 1ogo are lrademarks of Mictosoft Gorporation 1 ne United States, oiher courires, or bih.
ActionMedia, LANDesk, MMX, Pentium and ProShare are trademarks of Intel Corporation in the United States, other countries, or both.

UNIX is a registered trademark of The Open Group in the United States and other countries.

SET and the SET Logo are trademarks owned by SET Secure Electronic Transaction LLC.

Other company, product and service names may be trademarks or service marks of others.

Information is provided "AS IS" without warranty of any kind.

All customer examples described are presented as illustrations of how those customers have used IBM products and the results they may have achieved. Actual
may vary by customer.

Information in this presentation concerning non-IBM products was obtained from a supplier of these products, published announcement material, or other publicly available

sources and does not constitute an endorsement of such products by IBM. Sources for non-IBM list prices and performance numbers are taken from publicly available
including vendor and vendor worldwide homepages. IBM has not tested these products and cannot confirm the accuracy of performance,

capabiity. or any olher s related 10 non-TBM products. Gueslions on he sapability of non-1BM products $houid be adareésed 10 the supplier of those product.

All statements regarding IBM future direction and intent are subject to change or withdrawal without notice, and represent goals and objectives only. Contact your local IBM
office or IBM authorized reseller for the ful text of the specific Statement of Direction.

Some i on in this ion addresses anticipated future iiies. Such on is ot intended as a definitive statement of a commitment to specific levels of
performance, function or delivery schedules with respect to any future products. Such commitments are only made in IBM product announcements. The information is
presented here to communicate IBM's current investment and development activities as a good faith effort to help with our customers' future planning.

is based on and projections using standard IBM in a controlled envi The actual throughput or performance that any user will
exporioncs wil vary deponding upon conaderations suoh as the amount of mulipragramiming in he user's job aiream. the 10 configuratio, he siorags confguration. and he
workload processed. Therefore, no assurance can be given that an individual user will achieve throughput or performance improvements equivalent to the ratios stated here.

Photographs shown are of engineering prototypes. Changes may be incorporated in production models.

© 2007 IBM Corporation

16



