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Market Demands Drive
XML Middleware

By  B r i a n  C . R e e d

Can XML and middleware logically fit together into a new
category called XML middleware? Let’s explore how these
technologies affect the IT industry.

INTRODUCTION

XML is often promoted as the standard for-
mat for exchanging data, and has led to a rush of
vendors and corporate developers seeking to
build, sell and acquire new XML technologies
and products. Middleware, on the other hand,
has been around for decades as a class of tech-
nologies for connecting different applications
and systems. With this in mind, it seems like the
two might logically fit together into a new cate-
gory called XML middleware. In this article, we
will explore how XML and middleware can
impact the key business and technology drivers
of issues of cost, time and risk, and will discuss
how XML capabilities will permeate a multitude
of technologies, including nearly every type of
middleware currently available. Read on to
determine whether you believe XML middle-
ware is indeed a new standalone category of
software or if XML will simply be a feature in a
multitude of technologies including middleware.

MARKET DEMANDS

The concept of “XML middleware” is
grounded in a wide sea of change that is sweep-
ing the industry. This change is driven by a
combination of business and technology needs
that can be summarized by three key factors:

� Standardization for interoperability—
predominantly around Internet and Web
services standards like XML and SOAP

� Componentization for flexibility—modular
elements of function that are easier to
create, share, manage, reuse and extend
(even legacy code and applications)

� Specialization for expertise—leveraging
focused, best-of-breed specialist suppliers

See FIGURE 1 (on page 24). The old tech-
nology path of mixing build, buy and integrate
simply could not advance many organizations
any further. The industry is continuously striv-
ing for gains in productivity, efficiency and
cost reduction, and a breakout approach is
needed to move to the next level. This breakout
is founded on a simple set of requirements
we’ve seen before: reduced cost and risk,
faster development cycles, decreased effort,
greater software reuse, and better end-to-end
control over system resources. But this break-
out is different than past waves in that it is
fundamentally grounded in interoperability.
That is motivating the creation and use of
services-based or services-oriented architec-
tures, and, as a byproduct, a related expansion
of middleware.

SERVICES-ORIENTED
ARCHITECTURE

The concept of a services-based or services-
oriented architecture (SOA) is not totally new,
as it has been in use for more than a decade in
technology-leading industries like financial
services and telecommunication. What is new

is that there are now defined standards and
practices for using it (for example, Web serv-
ices standards), and the industry as a whole is
agreeing that this is the proper way to move
forward. This can best be summarized as:
“SOA is distributed computing that actually
works as intended.” See FIGURE 2 (on page 24).

SOA applications are designed and built
using multiple tiers, where presentation and
logic are clearly divided, and logic lives in
coarse-grained business components on the
middle-tier. These SOA components are
designed for flexibility and can be shared
across applications and presentation inter-
faces, without the need for those other
applications or interfaces to understand the
complexity within the components. Unlike
past monolithic or tightly coupled applica-
tion architectures, SOA components inter-
act in a loosely coupled environment,
enabling more flexibility, while also raising
some new challenges. Within and behind
these coarse-grained components, develop-
ers can do virtually anything (i.e., code in
any language, wrapper any legacy, even buy
new services capabilities from a specialist)
so long as developers ensure that the
defined standard interface “contracts” are
met. By designing around commonly avail-
able standards that ensure a degree of inter-
operability, predictability and quality of
service, organizations can more rapidly
make changes to applications that the busi-
ness or technology side demands. So, SOA
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is a strong response to the three market drivers of standardization,
componentization and specialization.

The SOA trend will have ripple effects across the industry over the
next decade and beyond. Leading industries such as finance and tele-
com, along with infrastructure vendors like IBM, MS and BEA and
application vendors like Siebel, PeopleSoft and SAP are charting the
course. Software generalists are partnering with or acquiring specialists
to build out their portfolios (for example, IBM acquisitions of
Crossworlds and PriceWaterhouseCoopers, BEA and Siebel both part-
nering with leading EAI vendor specialists, HP dropping their own
middleware business and partnering with both BEA and Microsoft).

And even the large application vendors are getting into the act, such
as Siebel with their recently announced universal application network
(UAN), SAP with mySAP and xApps, and PeopleSoft with their com-
plete rewrite around their Pure Internet Architecture and PeopleSoft
Integration Broker.

We are also already seeing effects in terms of projects and products
across all aspects of the IT portfolio: architecture, applications, mid-
dleware, data, development tools/frameworks, and deployment and
management. With this context in mind, let’s look at what is happening
with middleware specifically, and then data with XML.

MIDDLEWARE

For the purposes of this article, we might consider a definition of
middleware to be:

“systems software residing between the applications and the under-
lying operating system and network that is used for communication
between parts of an application or applications typically running
across multiple systems.”

The primary role of middleware is to (1) functionally bridge the gap
between application programs and the lower-level hardware and soft-
ware infrastructure in order to coordinate how parts of applications are
connected and how they interoperate and (2) enable and simplify the
integration of applications and components developed by multiple
technology suppliers and corporations.

In the past 15 years, various standardization and componentization
steps have occurred within a number of the different middleware cate-
gories. For message-oriented middleware (MOM), standards like Java
Messaging Services (JMS) and now SOAP have taken hold. For data
access middleware (DAMW), standards like Open Database
Connectivity (ODBC) and Java Database Connectivity (JDBC) have
led to data access drivers—with XML next. For enterprise application
integration (EAI)—perhaps one of the toughest to standardize—recent
standards include Java Connector Architecture (JCA) and Web services
interfaces themselves. For application servers and application platform
suites (APS), real interoperability progress was made with Java and
J2EE. These improvements across all types of middleware have
brought great benefits to the industry.

XML

XML is often promoted as the standard format for exchanging
data. XML has taken hold because it addresses a fundamental need
of businesses and next-generation computing as a simple way to
have interoperabledata. The strength of XML is that it is simple,
machine- and human-readable, platform-agnostic, language-neutral
and easily internationalized. XML effectively componentizes data,

since XML documents are discrete “buckets” of data stored and shared
via documents that includes the data itself as well as relevant metadata.
This makes XML ideal for this new SOA world of loosely coupled
applications across diverse platforms and architectures, ultimately
fulfilling two of the market demands outlined above for data: stan-
dardization for interoperability and componentization for flexibility.

XML MIDDLEWARE (?)

So, as we have seen, the three market drivers have impacted various
categories of the middleware and XML markets. And while a new
category of middleware called “XML Middleware” might seem logical,
it appears that for now these market drivers are forcing the XML-
enablement of current kinds of middleware and spawning some new
variations of middleware.

Every existing category of middleware is being affected by this
overriding trend towards standardization for interoperability. Leading
vendors in all categories are adding XML and/or Web services capa-
bilities to their product offerings, from messaging vendors to EAI
vendors to data access vendors. Perhaps the loudest and hardest
driving are the APS vendors.

Alternatively, specialization is combining with standardization and
componentization, spawning two new kinds of middleware built from
existing middleware categories: the Enterprise Services Bus (ESB) and
XML Data Transformation Components. See FIGURE 3.

An Enterprise Services Bus is a “lightweight” messaging bus built
on SOAP and Web services with additional XML transformation and

FIGURE 1: MARKET DRIVERS

FIGURE 2: SERVICES-ORIENTED ARCHITECTURE (SOA)
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routing services built in. The benefits are directly in line with the
market drivers of standardization and componentization. ESB ven-
dors are specialists, effectively componentizing the core functionality
of the other kinds of middleware like MOM, EAI, and APS, and cre-
ating a lower bar of entry for developers and IT/IS organizations
than having to acquire and deploy higher-end application platform
servers and integration brokers. Industry analyst Gartner has stated
that they expect most major organizations to deploy at least one
ESB by 2004.

XML Data Transformation Components are an extension of data
access middleware, providing dynamic transformation across different
data formats such as between SQL relational and XML hierarchical
formats. Key to this market will be active work on the emerging ANSI
standard of SQL/XML, which offers the first viable solution for stan-
dards-based data transformation between SQL and XML. Directly in
line with all three market drivers, these XML data transformation com-
ponents using a standard such as SQL/XML can effectively extend data
access middleware and componentize some of the core transformation
functionality of EAI brokers and database vendors. This creates a lower
bar of entry for the development and IT/IS organizations than having to
acquire and deploy higher-end EAI transformation brokers and XML
database systems.

So with all of this in mind, is there a new category for XML
Middleware? Interestingly enough, a new category of XML Middleware
has not officially emerged yet. While we should watch with interest the
emerging concepts of Enterprise Service Buses and XML Data
Transformation Components, it appears most likely that XML becomes
features of other categories of middleware because those are more nat-
urally ingrained in the industry and fit the specific usage scenarios.
Only time will tell.

IMPACT ON THE IS/IT PROFESSIONAL

A world based on standards, componentization and specialization
can bring great productivity benefits and economies of scale to the
entire industry. But IS and IT professionals working in this world will
find many of the same challenges of past waves of technologies, with a
few new ones and some existing ones magnified.

First and foremost, adherence to standards is essential. With
monolithic systems of old, this was a non-issue, but now certified
interoperability with standards will be key and organizations should
look for certification of products where possible. Various vendors
are accomplishing this (or not) and a key focus needs to remain here.
In this new loosely coupled, disconnected world, Quality of Service
(QoS) becomes a key issue as well, and frankly, many of these tech-
nologies and specifications are so new that “burn in” time will be
required. Look to established specialist vendors for best early offer-
ings. But, as you do with all new technologies, test and roll out with
due care. As we are moving from monolithic to distributed architec-
ture, components, by their very nature, can be more challenging to
deploy, manage and version.

CONCLUSION

Clear business and technology drivers are leading to what is expected
to be the new dominant paradigm of the services-oriented architecture.

SOAs will require the broad use of XML and middleware technologies,
and though more time will be required for maturation, these tech-
nologies are evolving to fit those needs. At this time there may be no
specific new category of middleware called XML middleware, but
XML capabilities will permeate a multitude of technologies including
nearly every type of middleware currently available. IT and IS profes-
sionals will want to recognize this is coming, learn about these new
architectures and technologies, understand their potential impact, and
plan accordingly.  

Recently the Vice President of market intelligence and principal evangelist for
DataDirect Technologies, Brian Reed was responsible for driving strategic market
research and analysis, engaging in active industry dialog, facilitating industry
expert and analyst relations, and managing strategic relationships.

FIGURE 4: XML DATA TRANSFORMATION COMPONENTS

FIGURE 3: ENTERPRISE SERVICES BUS
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