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When talking with IT professionals, I have heard many
different definitions of the Microsoft .Net strategy,
Microsoft’s architecture for a new generation of

Internet-based applications. The answers range from the
new C# programming language to the latest HailStorm ini-
tiative. The .Net strategy includes this and a whole array of
additional technologies.

Whatever direction the .Net platform
may take, it is clear that this platform
defines the way we are building future
Windows applications for the enterprise.
This article examines the .Net technolo-
gies and tools available for new enterprise
applications and their integration with
trusted legacy systems.

This article will focus on the COM+
programming model, BizTalk XML
processing, Simple Object Access
Protocol (SOAP) Web services, and the
Universal Description Discovery and
Integration (UDDI) initiative. This
article will also discuss transaction
integration with CICS and IMS as well
as Microsoft and third-party products
for integration.

WHAT IS .NET?

What is .Net, and how does it affect the way we build e-business
enterprise applications? Simply put, .Net includes all of the
technologies and products that Microsoft has deemed necessary
to develop and deploy a new generation of Internet savvy
software. These technologies and products are grouped into
the following four major aspects of .Net:

◆ end-user devices used to access .Net applications
◆ enterprise servers used to build the .Net infrastructure
◆ pre-built building block services
◆ application development frameworks and tools

When businesses are looking for .Net implementation in the
enterprise, the primary focus is on the enterprise server infra-
structure and application development. The current dominating
end-user devices in the enterprise will be Web browsers and
Windows fat-clients. Additionally, .Net envisions a range of
mobile devices that might affect future enterprise deployment.
Pre-built services are still vaguely defined; the recently

announced HailStorm initiative defines
a set of Web services, including next
generation versions of Microsoft’s
Passport Internet authentication service
and its MSN Messenger instant mes-
saging technology, that are compliant
with XML data sharing.

One strategic goal of .Net is to
allow the creation of truly distributed
applications, pulling services from
different locations and providers
together into a single Internet user
experience. The so-called “Web ser-
vices” (readily available, stand-alone
business services accessible through
Internet standards) implement these
distributed applications.

Imagine, for example, airline inquiry and reservation ser-
vices readily available through a true standard programming
interface on the Web, and easily incorporated into all kinds of
travel-related Web sites. See Figure 1.

PROGRAMMING THE MIDDLE TIER

With the Web services approach, .Net obviously tries to
solve the problems of inter-enterprise and enterprise-consumer
interoperation. However, there is still this big chunk of
business logic servicing the brave new Internet world with
business functionality and data. The requirements for this type
of application program are different from services offered on
the Internet. For example, customer order management
requires the following:

Therefore, if Microsoft
built .Net for the

Internet, Web standards
must play a central role in

the technology that .Net
supports. For the first
time, Microsoft seems

to be committed to
open standards.
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◆ reliable operation, including fail-over
and load management

◆ scalable operation, allowing computing
resources to be matched to user
requirements

◆ secure operation, guaranteeing resource
protection and user privacy

◆ transactional operation, securing data
from inconsistencies

◆ integration points, allowing
incorporation of legacy data
and applications

The application programs implementing
this business functionality are commonly
called the “middle tier,” because they
reside in the middle between Internet-
facing services and back-office data and
legacy applications. Two competing plat-
forms for the middle tier that are widely
used by enterprises today are Microsoft
DNA and Java 2 Enterprise Edition
(J2EE). Both platforms address reliability,
scalability, security, transactional data,
and integration.

Application server products implement
major portions of middle-tier architecture.
Microsoft ships key features with its
Windows 2000 operating system that
include COM+ distributed component tech-
nology. Even with the advent of .Net for
Internet-facing applications, COM+
remains the technology of choice for
implementing reliable, scalable, secure and
transaction-based middle-tier components
on the Windows platform.

COM+ allows the enterprise to build
distributed components that can share and
propagate transaction context, work with
multiple relational databases, and can be
scaled across clusters of Windows 2000
servers. Microsoft development tools sup-
port the creation of COM+ components
and their deployment into a Windows
2000 server infrastructure. I further dis-
cuss COM+ technology in the section
about back-end integration with legacy
CICS or IMS transactions (see
“Integration into the Enterprise”).

KEY .NET TECHNOLOGIES

Therefore, if Microsoft built .Net for the
Internet, Web standards must play a central
role in the technology that .Net supports.
For the first time, Microsoft seems to be
committed to open standards; let’s examine
how they fit into the .Net architecture.

XML
Extensible Markup Language (XML) has

become a key enabling technology for the
description of structured data, working for

business documents as well as technical
documents. Because XML is a standard
defined by the World Wide Web Consortium
(W3C), every standard-compliant application
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The request addresses the Web service “GetLastTradePrice” of symbol “DIS” from “www.stockquoteserver.com”. The
response is called “GetLastTradePriceResponse” by convention, and the parameters “symbol” on the request and
“Price” on the response represent character data, since no accompanying schema or type information is supplied.
Source: W3C SOAP 1.1 specification

Request: — — — — — — — — — — — — — — — — — — — — — — — — — — — — — —

POST /StockQuote HTTP/1.1
Host: www.stockquoteserver.com
Content-Type: text/xml; charset=”utf-8”
Content-Length: nnnn
SOAPAction: “Some-URI”

<SOAP-ENV:Envelope
xmlns:SOAP-ENV=”http://schemas.xmlsoap.org/soap/envelope/”
SOAP-ENV:encodingStyle=”http://schemas.xmlsoap.org/soap/encoding/”>
<SOAP-ENV:Body>

<m:GetLastTradePrice xmlns:m=”Some-URI”>
<symbol>DIS</symbol>

</m:GetLastTradePrice>
</SOAP-ENV:Body>

</SOAP-ENV:Envelope>

Response: — — — — — — — — — — — — — — — — — — — — — — — — — — — — — —

HTTP/1.1 200 OK
Content-Type: text/xml; charset=”utf-8”
Content-Length: nnnn

<SOAP-ENV:Envelope
xmlns:SOAP-ENV=”http://schemas.xmlsoap.org/soap/envelope/”
SOAP-ENV:encodingStyle=”http://schemas.xmlsoap.org/soap/encoding/”/>
<SOAP-ENV:Body>

<m:GetLastTradePriceResponse xmlns:m=”Some-URI”>
<Price>34.5</Price>

</m:GetLastTradePriceResponse>
</SOAP-ENV:Body>

</SOAP-ENV:Envelope>

FIGURE 2: A SOAP REQUEST/RESPONSE OVER HTTP

FIGURE 1: .NET MATERIALIZES ACROSS INTERNET-ENABLED ENTERPRISES 
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can technically process and manipulate
XML documents. This “frees” document
data from the application code that created
it; communication between disparate appli-
cation systems becomes possible.

The .Net architecture makes heavy use of
XML. XML describes the interfaces of Web
services (see “SOAP and WSDL”), and is
the core data format of the BizTalk Server
product. BizTalk Server workflow is
defined with XML, and a variety of XML
development tools are available to
VisualStudio programmers. Whenever an
enterprise must externalize data structures
or transfer business documents, it can
deploy XML.

Since “naked” XML does not carry any
semantics, a vast number of “dialects” for
XML already exist but more are being devel-
oped. The .Net architecture uses the following
small, dedicated set of dialects or “schemas”:

◆ SOAP for the message content of
Web services

◆ WSDL for the interface description of
Web services

◆ UDDI for the content description of
Web services

◆ BizTalk Framework for industry-specific
and application-specific business
documents that are packaged into
SOAP messages

◆ DOM, SAX, XSD, and XSLT for .Net
application developers

The following sections examine these stan-
dards and their .Net application in more detail.

SOAP and WSDL
The traditional technology for distributed

application components in the Windows
world is DCOM, and its enhanced version
for distributed transactional components in
Windows 2000 is now named COM+.
COM+ is perfectly suited for tightly coupled
middle-tier components (see “Programming
the Middle Tier”), but it hardly works
over the Internet, which is also true for
other object-level protocols, including
CORBA/IIOP and Java RMI/JRMP. Their
security is too tight, they require dedicated
network paths through firewalls, and their
data types are linked to the associated pro-
gramming platform.

To make application functionality available
to previously unknown external applica-
tions, an implementation-neutral invocation
and marshalling protocol as well as an

associated service description format is
needed. The .Net architecture standardizes
on the SOAP specification for message
exchange and Web Services Description
Language (WSDL) for service description.
Self-developed Web services for .Net as
well as services defined in the BizTalk
Server product adhere to SOAP and WSDL.

Both SOAP and WSDL use standard
XML to describe their data. In addition, you
can send SOAP requests and responses over
the HTTP protocol as POST requests and
responses. An example of a SOAP exchange
over HTTP is depicted in Figure 2.

With the current SOAP Toolkit Microsoft
offers tools that easily let you put a SOAP
“wrapper” around traditional COM+ com-
ponents and turn them into Web services.
The immediate benefit is service accessibility
over HTTP because firewall constraints
have been removed, and much easier security
than imposed by the rigid COM+ model.
You can automatically generate WSDL
descriptions of wrapped COM+ component
interfaces. This makes the first step toward
.Net and a Web services infrastructure rela-
tively easy.

UDDI
There are close ties between the UDDI

standard and the SOAP Web services idea.

Now that you can describe Web services with
WSDL and invoke them with a SOAP
request, the next question is how to discover
these services on the World Wide Web. UDDI
defines a registry for business partners to find
out about each other’s services automatically.

UDDI is a new technology that has not
yet found its way into any of the Microsoft
server offerings. The most important place
for UDDI Web service publishing and dis-
covery will be the BizTalk Server. The
current version of BizTalk Server does not
support UDDI natively. Hopefully, future
releases will let you register an enter-
prise’s Web services, implemented in
BizTalk server, with a central UDDI
repository and enable you to find and use
business partners’ Web services in BizTalk
applications. See Figure 3.
The BizTalk Framework

A fair amount of confusion exists around
the “BizTalk” term. BizTalk consists of the
following two elements:

◆ the BizTalk Framework describes
document formats for Internet-based
business exchange

◆ the BizTalk Server product implements
an application system based on the
BizTalk Framework specification
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UDDI serves as a general-purpose Web services directory. Intermediaries like marketplaces or search portals can
inquire and invoke Web services in the same way as business partners. Messages are transported in XML format,
utilizing SOAP, HTTP and ultimately TCP/IP protocols.

FIGURE 3: UDDI SERVICE REGISTRY AND DISCOVERY
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Although I will discuss the BizTalk
Server later in this article, this section
examines the current BizTalk Framework.
The framework’s goal is to facilitate electronic
document interchange between organizations
based on XML formats. The framework
defines a business document’s envelope to
allow proper identification, addressing and
content description of BizTalk messages.
The current release of the specification,
Version 2.0, uses the SOAP protocol to
transport BizTalk messages.

The framework itself only defines a
document’s envelope; the message content
is based on business-specific schemas.
Microsoft invites participants to submit
schemas to the biztalk.org repository. This
repository already contains a wide variety
of schemas from many vendors, defining all
kinds of business document formats.

In its last revision, Microsoft ties the
BizTalk Framework closer to the BizTalk
Server product. This has the advantage of
better interoperability between both; on the
other hand, it bears the risk of the frame-
work loosing its perceived independence
from Microsoft.

Today, you should view the BizTalk
Framework as competition to ebXML, an
effort by the United Nations and the
Organization for the Advancement of
Structured Information Standards (OASIS)
to define a framework for the interchange of
electronic business documents. BizTalk has
the advantage of an elaborate implementa-
tion with the BizTalk Server and broad tool
vendor support. On the other hand, most
significant players in the electronic business
market support ebXML, providing a certain
choice of vendors for ebXML solutions.

DOM, SAX, XSD, and XSLT
When XML documents become the primary

data format that enterprise applications are
dealing with, developers need tools and
frameworks to define, read, write and
manipulate these documents efficiently. It is
surprising, given the wide adoption of XML
documents, that these tools and frameworks
are still very basic. The main technologies
fall into the following three categories:

◆ data structure definition with XML
schemas (XSD)

◆ programmatic access to XML
documents with the Document Object
Model (DOM) and the Simple API for
XML (SAX) parser

◆ transformation of XML document
formats with Extensible Stylesheet
Language (XSL) and XSL
Transformations (XSLT)

All of these specifications are very basic.
Microsoft supports them today through a
freely available toolset, the XML SDK.
With the advent of a .Net-enabled version of
the VisualStudio suite of development tools,
dubbed VisualStudio .Net, Microsoft will
integrate many of these tools into
VisualStudio, adding visual editors for
XML schemas and documents. When do we
need these basic XML programming
techniques? Every time an application
program has to process XML document
information. DOM allows the tree-like
structure of an XML document to be traversed
in memory; and SAX allows defined actions
to be performed on certain parts of a parsed
XML document. XSLT provides a language
to specify transformation rules from one
XML document format to another, e.g.
extract data items out of an XML document
and embed them into an HTML page for
online display.

Where do DOM, SAX, XSD and XSLT fit
into .Net? Since XML forms the basis for
most of the .Net data elements, chances are
that .Net application programs will face XML
documents or fragments of XML documents.
XML handling is not required for the most
basic Web services applications, using XML
only for parameter marshalling through
SOAP. This includes data elements trans-
ferred in XML format, but turned into simple
function parameters after de-marshalling
without any XML connotation.

HTTP
.Net puts an end to application distribution

protocols tied to object models or program-
ming languages, as was the case for DCOM,
CORBA or Java RMI. By making SOAP =
HTTP + XML the only protocol available
for distributed .Net applications, the follow-
ing benefits of HTTP transport apply:

◆ easy standard configuration
for firewalls

◆ standardized authentication mechanisms
◆ embedded into today’s Internet

architecture

With .Net, HTTP will replace the propri-
etary DCOM protocol for remote function
access between application components. It
opens .Net Web services to other platforms
not based on .Net. A good example is Web
services based on standard WSDL descrip-
tions, which a Java application can interpret
on a Unix machine. The use of HTTP and
SOAP also separates the distribution proto-
col from the operating system-based
security that DCOM implements. A com-
mon security paradigm between user and
supplier of Web services guarantees much
easier interoperability.

APPLICATION DEVELOPMENT
FOR .NET

A major portion of the .Net framework is
dedicated to application development. A
completely new execution paradigm including
an intermediate code layer (Microsoft
Intermediate Language [MSIL]) and a virtual
execution environment (Common Language
Runtime [CLR]) allow multiple program-
ming languages to use the .Net framework
on the language level. Microsoft even adds
C#, a new, specialized .Net programming
language. C# was covered in more detail in
the March 2001 Technical Support article,
“Is C# for Real?” by John E. Johnston.

Development tools for .Net are split into
two parts, one being the framework SDK
and the other one being VisualStudio .Net.
The framework SDK supplies the basic
class libraries and the language runtime.
With VisualStudio .Net, developers are
provided with visual tools to support the
creation of .Net-specific application compo-
nents like Windows forms, Web services
and ASP.Net for browser-based Web appli-
cations as well as Visual Basic.Net, Visual
C++ and C# programming environments.
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If your shop bets on the
Windows platform, .Net
is a must. Microsoft has

made gigantic investments
into the technology, as it is

simply the future of the
Windows platform.
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It is too early to start developing enterprise
applications based on all the .Net program-
ming technologies today. However, BizTalk
Server and Web services can be used with
current COM-based application development
without problems. Nevertheless, Windows-
intensive application development shops
should consider using the .Net development
framework when it becomes generally
available, since it offers the following
immediate advantages over current develop-
ment techniques:

◆ .Net components are self-describing.
This relieves developers from maintaining
interface descriptions (IDL) in parallel
to component source code and eases
component installation significantly;
installing a component is reduced to
simply copying files to a target platform
without registration and installation.

◆ All programming languages use the same
class library, easing interoperability
between application components devel-
oped with different languages.

Today the .Net framework as well as
VisualStudio .Net are in beta; release versions
are planned for later this year.

WHAT ABOUT BIZTALK SERVER?

BizTalk Server is a key product in the
range of .Net enterprise servers. It can serve
as a central hub for application integration
and business document interchange. Full
coverage of BizTalk Server is beyond the
scope of this article; I will just cover some
basics and how it can help enable enterprise
e-business.

With BizTalk Server, you can graphically
design (“orchestrate”) automatic business
processes involving XML business docu-
ments received from internal or external
sources. The product includes tools to
convert non-XML data formats (plain text,
EDI) into XML documents. A business
process can access business documents as
well as call external functions (COM com-
ponents), and execute scripts to trigger
actions or retrieve external data. The most
appealing part of the server is its orchestration
component, which allows business process
flow to be associated with technical compo-
nents and document sources. Microsoft
extended the VISIO flowcharting product
with the capability to link technical

resources with process steps. Processes are
triggered by XML documents received
through BizTalk Server queues. Process
steps can then manipulate document content
and extend it with data gathered from exter-
nal components.

You can save the resulting business
process definition in a proprietary XML
format, XLANG, which, in turn, is com-
piled into an executable business process
running inside BizTalk Server 2000 as
COM+ components. You can monitor, start,
stop and manage each process separately.
BizTalk orchestrated processes support
advanced concepts like long transactions,
which allow parallel process steps to be
grouped and executed as one unit. If one
step fails, you can define compensating
actions to roll back the remaining processes
in the long transaction unit, again graphical-
ly as process flow. See Figure 4.

INTEGRATION INTO THE
ENTERPRISE

Integration into existing IT landscapes
has not always been Microsoft’s prime con-
cern. With the Host Integration Server (HIS)
part of the .Net enterprise server family, this
is no longer the case. HIS fits nicely into the
.Net architecture, and features the following
three major function areas:

◆ network gateway for terminal and printer
access to IBM mainframes

◆ data integration to allow structured
data access (VSAM) and SQL data
synchronization

◆ application integration with the COM
Transaction Integrator (COMTI) to
access CICS and IMS transactions

Microsoft’s Component Object Model
Transaction Integrator (COMTI) is espe-
cially useful to link host applications
into a .Net application infrastructure.
COMTI’s Component Builder allows
CICS and IMS transaction interfaces to be
wrapped into COM+ interfaces, and to be
used in COM+ backend components or
BizTalk process flows. COMTI supports
CICS COMMAREA transactions and
IMS APPC messages out of the box; with
Software AG’s TIEMA adapter, it can also
reach into the CICS TS 3270 Bridge to
access 3270 terminal transactions on the
screen level.

Microsoft does not advertise the COMTI
technology heavily, but it provides the
following benefits for Windows-centric
development shops:

◆ deep integration into the COM+ model
including transaction propagation to
CICS and IMS
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BizTalk Server orchestration combines business process modeling and technical implementation in one tool. Process
flow is modeled on the left-hand side; technical components are associated with business process steps on the
right-hand side. Source: Microsoft

FIGURE 4: VISIO EXTENDED FOR BIZTALK ORCHESTRATION 
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◆ a wide range of data conversion options on the client, converting
host data types to COM+ compatible data types

◆ security synchronization from Windows to the mainframe

Compared to many proprietary or Java-based solutions,
COMTI’s advantages include a standard component application
programming interface (API), competitive price per server, an
appealing graphical management environment, and seamless
integration into the Windows and .Net platform.

WHAT’S IN IT FOR US?

If you need to build middle-tier e-business applications, the
choice is either the Java platform (J2EE) or Microsoft (.Net). Both
are not 100 percent mature and some parts are not even available.
A wide variety of vendors support the Java platform (including the
headaches that go with it). Microsoft and a few partners mainly
support .Net. .Net in its entirety has some compelling features,
including the Web services paradigm and strong process management
with BizTalk Server. Host Integration Server and COMTI for CICS
and IMS sufficiently cover mainframe integration, always a
Microsoft weakness.

In a Windows-centric development shop .Net will quickly provide
a return on investment through the following benefits:

◆ easy transition to Web services, expanding business to the Web
◆ easy implementation of business-to-client (B2C) applications

with Commerce Server, ASP+ and ASP.Net browser interfaces
◆ easy implementation of business-to-business (B2B) applications

with BizTalk Server, thus preparing the enterprise for complex
XML document exchange

◆ easy incorporation of XML data into business applications
with SOAP and XML development tools

If your shop bets on the Windows platform, .Net is a must.
Microsoft has made gigantic investments into the technology, as it
is simply the future of the Windows platform.
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