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Objectives

 History of J2EE and .NET

« Understand how J2EE and .NET implement web
services

* Understand the key issues with integrating the two
web services platforms

* Understand how the two platforms can be
Integrated



Intreduction

s Both J2EE and .NET web services exist
and need to Interoperate

s How do | demonstrate that they can
Interoperate?

s test that a .NET client can call a J2EE web
service

m test that a J2EE client can call a .NET web
service



J2EE Way ofi Life

Smart Process Smart Policy
(ebXML, XAML) (LDAP, Kerberos, PKI,

OASIS Security))

Smart Delivery

(XML, HTML, XHTML,

Smart Management WML, VoiceXML,

(SNMP, CIM, WBEM, JMX) XSLT, HTTP, SSL,
XP, SOAP, WSDL,

UDDI, ebXML, ...)




NEI\Way offILife

NET Foundation Services (Hailstorm)
Passport, Calendar, Directory & Search, Notification & Messaging,
Personalization, Web-Store/XML, Dynamic Delivery of Software and Services

.NET Framework & Tools

ASP.NET Windows Forms

(Web Services, Web Forms, (Controls, Drawing,
ASP.NET Application Windows

Services) Application Services)

Base Classes
(ADO.NET, XML, Threading, 10, ....)

Common Language Runtime
(Memory Management, Common Type System, Lifecycle Monitor)

.NET Servers
SQL Server, Biztalk, Commerce, Exchange, Mobile Information,
Host Integration, Application Center




Battlie for the Enterprise Begins

s Keeping track of the ongoing rivalry between
Microsoft and Sun Microsystems as they seek
to control the enterprise application
development market can puzzle even the most
dedicated developer. For the software

architect, the competing “standards™ can-be
pewildering.
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Interoperability SCenarios
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Interoperability SCenarios
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Integration Technologies

s Wire Level
n [VIessage Queues
m \WWeb Services



Integration Technologies
Wi Bave

= Products
= Janeva(Borland), Ja.NET (Intrinsyc), JNBridge
Pro (JNBridge)
s Advantages
= \Wire Level, Binary Performance
= Keep Alive

s Disadvantages
= [ightly Coupled Interface
= \/endor Specific



Integration Technologies
\essage @UENES

= Products
s MSMQ, IBM WebSphere MQ
= Host Integration Server 2000, BizTalk Server 2002

= Advantages
= LLoosely Coupled, N to N Scenarios, SOA
= [ransactions, Security, RM

= Disadvantages
= Synchronous Operation Is Limited

= Possible Port / Firewall Issues
= Message Queue between Organizations?



Integration Technologies
\V\[EDISETVICES

s Products
s Standards-based SOAP stacks
s MS ASP.NET
= Apache Axis, Glue etc.

= Advantages
= Leverage component architectures & design patterns
= Facilitate service-orientation
s [coosely Coupled
s Disadvantages
= \Verbose



Integration Complications

s Wire
= Creates proxies of data types
= Proxies Not Platform Friendly (e.g. No Data Binding)

m [Message QUeues
= Already exchange messages!
= Need a common format

= \\Web Services

=, Should be exchanging messages!

s WSDL differences
= RPC vs. document style interfaces

= Not Platform Friendly (e.g. No Data Binding)



WEBSErVICesS
Integration

Calling a J2EE Web Service from
a .NET Client



NET Client for Orders

_.-“r""" tster Order Home

I:2u-_=;tnmE-r = || YouriWay Pawng Co.

€ Select Orders By:
Iyl &re nat the user listed pledase enter i cormact Name Delowv
[ AR|E S brnit

Oveder
_HHaster  Order List

Orrder Mumher Customer Mame
1

Redirect to )
the Order __ Orderome |

list page

Expercted Ship Date

2001-10-02

WebLogic Server

Orders

Web
Service

Call the Orders
web service and
get the user’s
Order information
to display



J2EE @rders Application

Presentation i Business 5 Data Access
' Logic '

Orders
Database

OrderMaster

Controller

Servlet Entity EJB




Viakingrerders a J2EE \WeDL
SErVice

reuse the EJBs to process the web service requests —
you want te. make sure you have a stateless interface

create a web service that will expose the methods your
EJBs provide

add the EJBs to the welb service using controls

check to see If you need to change any of the data types
being returned-from the web service

generate a WSDL file for clients



Addingithe EJBS 1o the web
SENVICE

s add EJB G ¥ieb Services Configuration Wizard -Stop 1 o1 2 B
controls s v s

= Creates an
INterface to the
EJB so the web
Service can
contact It




Calling the EJBS frem
Orders.|Ws

D)

ey

LinkedList orderList = SearchEJB.getOrdersbylID (ID) ;

orderArray = getArray (orderlList)

T Y

return (orderArray);




J2EE @rders Web: Senvice

Presentation Business Data Access
L ogic
I > =
= Orders
XML document Database
with an Array of
Orders XML/SOAP/HTT

P
OrderMaster

Entity EJB

\4

Orders.jws
*getOrdersByID

*getOrdersByCustomer
*getOrdersByStatus
saddOrder

A 4

Linked List of
OrderMasterField
Value Objects




RegUESt and Response Code

- the request

<getOrdersByID xmlns="http://www.openuri.org/">
<ID>JANE</ID>

</getOrdersByID>

- the response

<ArrayOfordermasterfields xmlns="http://www.openuri.org/">
<ordermasterfields>
<orderNbr>1</orderNbr>
<customerNbr>100</customerNbr>

<employeeID>JANE</employeelID>
<customerName>Johns Lock Shop</customerName>

</ordermasterfields>
</ArrayOfordermasterfields>




Creating a .NEIr Client:for
Orders

Add Web Reference

Address: | C:\bea?.0\weblogic700\samplesiworkshoplapplicationsiOrders\OrdersContract . wsdl
r e fe r e n C e Available references:

<7aml version="1.0" encoding="utf-8" 7>
<l-- RBedi —info:link source="Orders.jvs Web Services

@ file:/1{C: /bea?.0jweblogic700/samples/workshopfap

L] au g 3
- <definitions ciia
O ‘ ! C I‘ !n xmins="http://schemas.xmlsoap.org/wsdl/" Hew Lonrac

xmins: conv="http://www.openuri.org/2002/04/soa
xmins: cw="http://www.openuri.org/2002/04/wsdl;
. xmins:http="http://schemas.xmlsoap.org/wsdl/htt|
xmins: jms="http:/ /www.openuri.org/2002/04/wsdl,
. au O I I l a I Ca xmins:mime="http://schemas.xmisoap.org/wsdl/mi
xmins ttp://www.w3.0rg/2001/XMLSchema"
“mins:s http://www.openuri.org/"
xmins: soap="http://schemas.xmlsoap.org/wsdl/soi
xmins: soapenc="http://schemas.xmlsoap.org/soap,
e n e rateS xmins:xm="http://www.bea.com/2002/04/xmimap
targetNamespace="http://www.openuri.org/">

- «<types>
- «s:schema attributeFormDefault="qualified"

elementFormDefault="qualified"
rOX CO e targetNamespace="http://www.openuri.org/">
- «<sielement
name="getOrdersByCustomer":>

- <sicomplexType>
- <sisequences

<s:element minOccurs="0" - v
» >
Add Reference Cancel I Help I

/.




NETF Client Proxies

s defines all the methods and data types used
to interact with the Orders web service

Reference.cs

public Orders () {
this.Url =

public ordermasterfields|[] getOrdersByID(string ID) {
object[] results =

return ((ordermasterfields|[]) (results[0]));}



Mapping Between the Client
Proxyand the WSDL

Reference.cs
[System.Xml.Serialization.XmlTypeAttribute (Namespace="http://www.openuri.org/") ]

public efl-isjsf eygelteucipectadizylely |
PULLITICEIICNIGRO LA E LN TS
PULBIICES CEIN RO LA e ALEY

L

Orders WSDL file

<s:complexType name="ordermasterfields">
type="s:long" />

name="orderNbr"
type="s:string"

name="orderDate"

<s:sequence>
= maxOccurs="1"
/>

<s:element minOccurs="1"
<s:element minOccurs="0" maxOccurs="1"

</s:sequence>
</s:complexType>



Creating a .NEIr Client:for
Orders

m Create an instance of orders

using OrderWebApplication.WebReferencel;

s call the web service method

WebReferencel.ordermasterfields|[] ordersResult =



NET Client for Orders

_.-“r""" tster Order Home

I:2u-_=;tnmE-r = || YouriWay Pawng Co.

€ Select Orders By:
Iyl &re nat the user listed pledase enter i cormact Name Delowv
[ AR|E S brnit

Oveder
_HHaster  Order List

Orrder Mumher Customer Mame
1

Redirect to !

the Order _ Drderbiome |
list page

Expercted Ship Date

2001-10-02

WebLogic Server

Orders

Web
Service

Call the Orders
web service and
get the user’s
Order information
to display



NET @Orders Client
dnrexamplecall

Presentation : Business i Web Service
; Lagic |
Orders
! Web Service

A 4

Return the
orders to the
user

onPageload Call the web
service proxy
WebForm.aspx

Reference.cs

getOrdersBylID Call the web service
and get order :
information




Calling a .NET Web
Service from a J2EE

Client



J2EE Client for @rders

Orders]J2EEClient.jws Web Service G et e o s I

hitp: /HOBSONEVEL YN 7001/ Call the
il crversiorsC En

Overviewr | [Console | [ Test Form | [ TestaL ] [Warnings | s )2EEClient. jws Orders web
Test operationg service

Message Log Refresh getDrdersByCustomer
[___Logisempty |

irb=g=r customerNbr: 200

cetlrdersByEmployese

Orders

Web
Service

External Service Request
Submited at Wed Sap 11 17:03:53 MDT 2002

OrdersNETChent.getOrdersByCustomer

Return the user’s

0S¢ ady >
<genivderByCustomer mins="httpitempurorgy’ =

e s e Order information
5 to display

External Service Response
Sibmitted 2t Wed S2p 11 17:03:53 MDT 2002

OrdersNETChent. getOrdersByCustomer



NET @rders Weh Service

Presentation Business

Logic

Data Access

%

Orders
Database

Array of
OrderMasterField
Value Objects HTML/HTTP

A 4

Orders.asmx

*getOrdersByEmployee
*getOrdersByCustomer
*getOrdersByStatus

DataSet of
OrderMasterField
Objects




@rders in VisualStudie

onment [design] - Servicel.asmx.

File Edit Yiew Project Window  Help

Build Debug [%Tools

X‘@ e e - E - B
S A4%%%.

p Debug

> # result

Servicel.asmx.cs [Design]  Servicel.asmx.cs | WebForm2.aspx.cs I

Clipboard Ring |.OrdersNET

|al: OrderRetrieva L’ I"‘-_. OrdersMET()

R Painter

I Text: [ WebMethod. ..
Text: [ WebMetho...
Text: [ WebMetho...
Text: [ WebMethod...

Fl using System;

using System.Collections;
using System.ComponentModel;
using System.Data;

using System.Diagnostics;
using System.leb;

using System.lWeb.Services;

namespace OrderRetrieval
{
< SUInar v
Summary description for Servicel.
ff </ swaary>
pu.bllc class OrdersNET :
{

System.eb.Services. W

public OrdersNET()

{
//CODEGEN: This call is required by th
InitializeComponent ()’

private System.Data.OleDb.OleDbCormmand ole
private 3ystem.Data.OleDb.OleDbCommand ole

General hd
&5 Serv.., %Toolb...l |

private System.Data.OleDb.OleDbCormand ole 'I
»

= {3} OrderRetrigval
- 9¢ Global
=2 OrdershET
- Q[: Bases and Interfaces
q’ Dispose(bool)
=@ getOrdersByCustomer{int)
: -'-. getOrdersByEmployee(string)
=@ getOrdersByStatus(string)
- '-. InitializeComponent()

. OrdersMET()

<

[ Solution Explorer - OrderRetrieval

B Solution 'OrderRetrieval' (1 project)
o @ OrderRetrieval
¥ 5] References
[ﬁ AssemblyInfo.cs
&] Global. asax
OrderRetrieval vsdisco
@ Servicel.asmx

[ Ready




Create a ASP.NEIT\Web
Service

New Project Solution Explorer - Orders o x

Project Types: Templates:

{7 Visual Basic Projects ﬂ P
' Visual C# Projects @

Q LA E b Edjerts ' windows  Class Library  Windows
{1 Setup and Deployment Projects Application Control Library
{_] Other Projects

{27 visual Studio Solutions @ @

ASP.MNET Web ASP.NET Web Web Control

\&» Solution 'Orders' {1 project)
| [Z# Orders
- &= References
. . +{D System
3 Swstem,Data
+{J System.\Web
+{J System.Web.Services
=) System. XML

; [3:] AssemblyInfo.cs

= E] Global. asax

- ‘¥ Global.asax.cs

: Orders.vsdisco

El @ Servicel.asmx

- ﬁ Servicel.asmx.cs
== Ef-§ Web.config

Application Service Library __I
v

& project for creating XML Web services to use from other apflications

MName: icel

Location: ] http:/flocalhostj\WwebServicel v I Browse.,.. |

" Add to Solution ' Close Solution
Project will be created at http:/localhost/WebServicel,

FMore I Cancel | Help |




Create \WWebh Metheds e the
WeDh Service

public getOrdersByCustomer(int customerNbr)
{
DataSet ds = new DataSet(*"'OrderSet");

oleDbDataAdapterl.SelectCommand.CommandText = "SELECT
OrderNumber,CustomerName,ExpectedShipDate FROM OrderMaster WHERE
CustomerNbr=" + customerNbr + * ORDER BY OrderNumber";

oleDbDataAdapterl.Fill(ds,"Orders");



Creating a J2ZEE Client for

@r.aders
= Add the WSDL

a Service Contro
to th e d I re Cto ry STEP 1 yariable name for this control:
t re e STEP 2 Ixm:nJIdliketo:—

O Use a Service control already defined by a CTRL file
= Create a service

@ Create a service control from a WSDL

control for the _-
NET web service

[[] Make this a control Factory that can create multiple instances at runtime




Creating a J2ZEE Client for
Orders

m create an instance of the service control

s Cleate methods that map to the web sernvice
methods

s call the web service method

private OrdersNETControl OrdersNETClient;

public getOrdersByCustomer (int customerNbr)

{

return (Node)
OrdersNETClient.getOrdersByCustomer (customerNbr) ;



JZ2EE Client Proxies

OrdersNETControl.control

/** (@editor—-info:link source="OrdersNET.wsdl" autogen="true" */
import weblogic.jws.control.ServiceControl;

/**
* @jws:location http-

* @jws:wsdl file="#0rdersNETWsdl"
“/
public interface OrdersNETControl extends ServiceControl

{



Mapping Between the Client
Proxyand the WSDL

OrdersNETControl.ctrl

public interface OrdersNETControl extends ServiceControl

{

public org.w3c.dom.Node getOrdersByEmployee (java.lang.String EmployeelD) ;
public org.w3c.dom.Node getOrdersByStatus (java.lang.String status) ;

OrdersNET WSDL file

"

nillable="true">
<s:complexType>

<s:sequence>
<s:element ref="s:schema" />
<s:any />
</s:sequence>
</s:complexType>
</s:element>



RegUESt and Response Code

- the request

- the response

OrderSet



J2EE Client for @rders

Orders]J2EEClient.jws Web Service G et e o s I

hitp: /HOBSONEVEL YN 7001/ Call the
il crversiorsC En

Overviewr | [Console | [ Test Form | [ TestaL ] [Warnings | s )2EEClient. jws Orders web
Test operationg service

Message Log Refresh getDrdersByCustomer
[___Logisempty |

irb=g=r customerNbr: 200

cetlrdersByEmployese

Orders

Web
Service

External Service Request
Submited at Wed Sap 11 17:03:53 MDT 2002

OrdersNETChent.getOrdersByCustomer

Return the user’s

0S¢ ady >
<genivderByCustomer mins="httpitempurorgy’ =

e s e Order information
5 to display

External Service Response
Sibmitted 2t Wed S2p 11 17:03:53 MDT 2002

OrdersNETChent. getOrdersByCustomer



How €Can .NETrand J2EE
INtErepPerate?

simple web services interoperability - SOAP, WSDL
s J2EE client can invoke a .NET web service
s J2EE client can use a .NET WSDL document to create a stub
s .NET client can invoke a J2EE web Sservice
= .NET client can use a J2EE WSDL document te.create a stub

adding support for all XML Schema types
s XML Schema choice - Java type ?

adding support for .NET types
= ADO.NET DataSet - Java type ?

adding support for .NET SOAP extensions




Enhancing Intereoperanility.

s SOAP Interoperability iIssues still exist

s \WSDL IS at the heart of sernvice interoperability.
= a common WSDL interface can increase reusanility.

s WSDL also enables interoperability with SOAP
clients

= tools can automatically generate client-side proxies

= Other best practices
= Stick with well-accepted standards (e.g., SOAP 1.2)
= Keep your data types simple

= provide XML schema definitions for all your data
types



Integration Complications...

s .NET and Java Data Types do NOT map
= .net DataSet = 7?77?
= Java Vector = 7777

= \We like to work with Native Objects
m DataSets, Collections, etc.



Integration Complications...

= [houghts:
= \We Should be Thinking Service
= \\We Should be Thinking Multiplatform

s We Should NOT be Thinking RPC’s
= I.e. Method Calls

= \We are Exchanging Messages
s XML Is our Data Format
m XSD Should Define Message Structure




Conclusions

e \WWeb services can be written successfully in either .NET or
J2EE

* Interoperability between J2EE and .NET web services is
possible today and continued improvements are coming

* Interoperability has improved dramatically

« Use common data types that can be easily serialized

 Learning a new language or paradigm might be needed



Why Boriand?

. Borland is uniguely positioned to leverage both
Wel services platforms with eur hardware
offerings and partnerships with Micresoft and
J2EE vendors

Borland will'extend its industry-leading
development software to provide an end-te-end
WED services management solution for both
J2EE and .NET



Real Example

= United States Alr force Space Command

= Create a system to pull together C(NET, Fortran,
Cobol) and other systems,into one integration
platform.



Air Force Space Command. ..

THIRD STAGE
JETTISON

THRUST

TERMINATION
THIRD STAGE
MECHANICAL
DISCONNECT

THIRD STAGE
SKIRT JETTISON

SECOND STAGE /=~
BURNOUT BN

=

SECOND STAGE
SKIRT JETTISON

FIRST STAGE
BURNOUT
ROLL TO
FLIGHT ATTITUDE

PROGAMMED
PITCH-OVER

L

LAUNCH CONTROL FACILITY

LAUNCH FACILITY

APOGEE

WARHEAD
ARMED

WARHEAD DETONATION (AIR BURST)
WARHEAD DETONATION (GROUND BURST)

TARGET




QUESTIONS

Jeff Swisher
Dunn Selutions Group
Email: Jeffs@dunnsolutions.com
Www.dunnsolutions.com
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