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Introduction

Business applications are no longer isolated to the back office. Today, these 
applications are at the forefront of the way businesses interact with customers, 
suppliers, and partners.     As customer expectations change, these applications 
must change at a rapid pace. This puts enormous pressure on the software 
development team to keep up with demand. 

The development organization is often hampered in their efforts when they have 
to rely on an aging and inflexible middleware infrastructure that makes change 
difficult.  In fixing the problems associated with the need for rapid change, 
many organizations assume that if they adopt agile development processes or 
advanced software development frameworks and tools, productivity challenges 
can be solved.  However, this is not true.  While these techniques can help the 
team be more effective, they cannot solve the underlying problem caused by 
middleware that lacks modularity and flexibility. For example, older middleware 
has typically been designed as an integrated environment, built during an era 
before cloud or mobile computing existed and before business was conducted 
online.  

Outdated middleware hinders the software developer in three critical ways: 

•	It	reduces	developer	productivity—it	takes	too	many	developers	too	long	
and too many resources to respond to rapidly changing market demands. 

•		The	monolithic	design	of	legacy	middleware	requires	the	developer	to	load	
the entire stack adding unnecessary bulk to the application. As a result, it 
is complex and time consuming for developers to make business critical 
changes. 

•	New	application	delivery	models	including	cloud,	mobile	platforms,	and	
social media place new demands on the development team. Traditional 
middleware is not designed to handle the scalability, speed, and dynamic 
interactions associated with these use cases.

Developers, therefore, have been forced to write additional code to compensate 
for this inflexible, outdated middleware environment. In addition to trying to 
create new software value, these developers have also needed to maintain vast 
amounts of complex code.

More software development organizations are adopting Java EE application 
architectures to help create a more dynamic computing platform.  This 
architecture is much more effective if it is coupled with a modern middleware 
architecture.   By replacing aging middleware with a more modern, modular and 
service oriented approach, developers can improve the speed and efficiency of 
working in the Java EE application architecture and dramatically improve overall 
productivity.

New application delivery 
models including cloud, 
mobile platforms, and social 
media place new demands 
on the development team. 
Traditional middleware 
is not designed to handle 
the scalability, speed, and 
dynamic interactions 
associated with these use 
cases. 
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Modern middleware makes 
it possible for developers 
to avoid repeatedly coding 
common services that are 
available from commercial 
vendors.  Typically, 
middleware components 
are built to standard 
specifications so they can 
be reused across different 
applications and systems. 

 This paper will describe the characteristics of a modern middleware platform 
and how companies benefit by migrating from older inflexible monolithic 
infrastructures to a modular and flexible environment. We will look at how some 
organizations have migrated to Red Hat’s JBoss Enterprise Application Platform 
(EAP) 6 as a way to cope with and accelerate business change. 

Impact of middleware on developer productivity

Modern software development processes rely on middleware components 
to boost productivity, standardization, and performance. Middleware helps 
to manage lots of functions that would otherwise need to be architected and 
programmed to support each new application. Modern middleware makes it 
possible for developers to avoid repeatedly coding common services that are 
available from commercial vendors.  Typically, middleware components are built 
to standard specifications so they can be reused across different applications and 
systems. There are often libraries of functions that can be used to accomplish 
tasks such as authentication and connecting databases.

The Role of Middleware  
in Software Development and Deployment

To understand the transition in software development, it is helpful to 
understand the importance of middleware.  Middleware is multipurpose 
software that lives at a layer between the operating system and an 
application in distributed computing environments. It can actually 
encompass a wide range of components such as application servers, 
messaging systems, authentication tools, and database connection tools. 
Basically, any software between the application and operating system 
can be considered middleware. This software is responsible for making 
sure that all the different component parts of complex IT systems work 
together as intended to get the job done. For example, there are many 
moving parts that need to come together in just the right way and 
at just the right time for an online retail customer to select, purchase, 
and ship a particular product in the right model, color, size, and price. 
The middleware sees that communication between the online order 
system and other systems such as inventory management, enterprise 
resource planning, customer management, and credit services happens 
in a timely and secure way. The middleware also helps to guarantee 
that the messaging takes place according to the rules and priorities of 
the business. Although the customer never interacts directly with the 
middleware, he will not receive the service he expects if the middleware 
doesn’t do its job.
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As the need to create more complex and interconnected applications has 
increased, developers who do not rely on modern middleware spend more time 
writing or modifying plumbing and management tasks than on developing 
new innovative applications to support business change. How do developers 
gain productivity from middleware? Modern middleware is designed as a set of 
modular libraries with well-defined interfaces that can be used when needed to 
complete complex development tasks. 

The need for this modularity has never been greater. If you are going to be 
successful in a world defined by speed and mobility, you cannot expect to get 
the results you need by retrofitting a traditional infrastructure environment 
designed for a monolithic, highly controlled world. 

The characteristics of modern middleware services

Today’s modern middleware is vastly different from older middleware.  While 
older middleware was designed as a fully integrated application, modern 
middleware is designed at its core to be modular, open, and flexible. These 
characteristics allow developers to gain additional benefit from the Java 
Enterprise Edition (EE) Version 6 Platform that has become essential to the 
development and deployment of critical business applications designed for 
today’s web, mobile and hybrid cloud environments. Developers use Java EE 6 
because of its ability to help streamline coding and speed deployment by 
predefining common usage patterns and configurations. The following are some 
of the most important characteristics of modern middleware services: 

Modular architecture increases speed and improves performance.  The 
modularity of modern middleware helps to improve the efficiency of the 
development and deployment process. One of the key benefits of the modular 
design is that your applications have access to the services they need at the right 
time, without being encumbered by other unnecessary services. In contrast, 
older application servers make inefficient use of memory resources by making 
support services available at all times regardless of need. 

Service orientation supports modular service development and cloud 
deployment models. The services capabilities of modern middleware make it 
easier, faster, and more secure for organizations to move to the cloud. 

Testing capabilities are integrated into the development and deployment 
environment. As a result developers can test more often using continuous 
integration techniques leading to better quality outcomes. 

Support for open standards. Modern middleware typically incorporates open 
standards making it easier to write applications that can be used across a variety 
of platforms. 

If you are going to be 
successful in a world defined 
by speed and mobility, 
you cannot expect to get 
the results you need by 
retrofitting a traditional 
infrastructure environment 
designed for a monolithic, 
highly controlled world. 
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Modern Middleware: Red Hat JBoss Enterprise Application 
Platform (EAP6)

The Red Hat JBoss Enterprise Application Platform (EAP6) is an 
application server that is based on Java EE Version 6.  As an open 
source offering, EAP6 lowers costs while attracting a large ecosystem 
of developers and consultants to work on continuous improvements. It 
is designed in a modular way that allows developers to selectively take 
advantage of the specific capabilities they need without slowing down 
performance with lots capabilities that are not required. In addition, 
the design of EAP6 enables automation of development processes 
during the build process. EAP6 is configured to start up quickly by 
starting services in parallel and using multi-core processes. Services 
that are not critical remain passive until they are needed. Basically 
you get a faster startup because you use what you need when you 
need it. EAP6 provides the flexibility to integrate with existing system 
management tools and can also work across different deployment 
environments including the data center, public, private clouds, and 
hybrid environments.  It also provides domain management designed 
to help administrators manage multiple servers as if they were a 
unified environment. Clustering capabilities are included to support 
requirements for failover and high availability. 

EAP6 provides support for Arquillian – software that allows developers to 
perform unit and integration tests within the application container. This 
increases speed of development and leads to higher quality outcomes 
because developers find it easier to test more often and earlier in the 
development process.  

Overcoming the challenges of legacy environments  
with modern middleware

Development teams are increasingly adopting well-designed open source 
frameworks and tools like Google Web Toolkit (GWT), Maven, and Jenkins to 
write, change, compile, deploy, and test software. The applications they develop 
are more modular and often developed by teams that work collaboratively 
across different business units and geographies. The tools are designed to 
help teams easily make the rapid changes required to meet market demands. 
However, if you use these tools in an older environment you need to make 
lots of manual modifications.  It is hard to maintain these manual overrides 
over time. Personnel changes or continued changes in business requirements 
leave the team stuck using more unproductive methods.  Trying to use modern 
frameworks and tools in an older middleware environment slows down the 
development process.  

JBoss EAP6 is designed in a 
modular way that allows 
developers to selectively 
take advantage of the 
specific capabilities they 
need without slowing 
down performance with 
lots capabilities that are not 
required. 
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The role of the application server in modern middleware 

Application servers are a type of middleware that is at the heart of creating and 
managing how applications are designed and deployed to support complex 
computing environments.  Increasingly, application servers are designed as a 
modular set of services that support highly interactive, complex and distributed 
computing environments.  This design transition was made possible because 
of the advent of Restful and SOAP interfaces. The availability of this modular 
approach means that services are not tied directly to the application code 
making change much easier.  

An application server manages certain services  - such as security, transaction 
processing, resource pooling and messaging – as needed for the development 
and deployment of applications.  One critical requirement for application servers 
is to support the redundancy and high availability requirements for critical 
applications. This is done with clustering – or the ability to run an application on 
multiple parallel servers.  One or several servers can fail without impacting the 
application.  Another server in the cluster picks up from failed server. 

The modularity of today’s application servers helps free up developer time that 
was previously spent making manual changes to services that were coded within 
the application itself. In order to change an application developers working with 
older middleware also needed to make changes to server specific code and its 
dependencies. Much of the dependent code could have been developed many 
years earlier by previous development teams adding complexity and time delays 
to the change process. 

Real world examples: the benefit of modern middleware

CIO’s are under pressure to create more flexible and responsive IT environments 
in order to support the business. The business needs to quickly introduce new 
offerings to the market in order to remain competitive and can no longer wait 
months or years for requested changes to be implemented. These new offerings 
are increasingly likely to require a mobile platform to meet customer demand. IT 
recognizes that when it can’t keep pace with the demands of the business, the 
business can’t keep pace with the competition. 

This was exactly the situation faced by Jason Ordway when he joined Ice.com 
as the company’s chief operating officer (COO) and chief information officer 
(CIO). ICE.com is a fast growing online jewelry retailer. The company needed the 
flexibility to quickly adjust products and pricing to respond to market trends and 
the scalability to support high demand during holidays. Additionally, ICE.com 
needed to continually improve the online shopping environment to stand out 
in a highly competitive market. Unfortunately, any time the company wanted to 
implement an innovative offering to better support customer demand, it took 
months of costly development effort. The company had previously implemented 
a proprietary, tightly integrated middleware infrastructure that made it hard to 
keep up with the fast pace required in ecommerce environments.  For example, 

CIO’s are under pressure to 
create more flexible and 
responsive IT environments 
in order to support the 
business. The business 
needs to quickly introduce 
new offerings to the 
market in order to remain 
competitive and can no 
longer wait months or years 
for requested changes to be 
implemented. 
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when ICE.com needed to make price changes for a promotion the request 
would need to be made in advance and scheduled overnight. This delay made 
it hard for the business to be as responsive to market demands as they wanted. 
In addition, the third party ecommerce software they were running had been 
significantly customized to add special features that were adding value for their 
customers. However, these customizations made it very time consuming and 
costly to make any further modifications to the system. Additional modifications 
and the need to integrate results with other systems required extensive coding. 

Ordway led the IT transformation at ICE.com from an old legacy environment 
with an inflexible middle tier to a modern middleware environment. ICE.com 
revamped its entire IT infrastructure using open source technology from Red 
Hat, including modern, flexible open source JBoss middleware. The resulting 
new e-commerce solution has empowered the business to make the changes it 
needs to create a deeper and more responsive customer experience. Since the 
new system is modular and based on web services, the merchandising team 
can easily make product or pricing changes in anticipation of holidays and they 
often make multiple product changes over the course of a day. The business 
can determine which products are offered at what price based on what is right 
for the market without requiring support from IT. The business can see the 
immediate impact of its merchandising decisions on sales and make further 
changes if required. 

The move to modern middleware has given ICE.com more control over its 
development roadmap. “Our development is more iterative and much faster 
than before,” said the COO. “The applications also are easier to maintain because 
we don’t have to outsource proprietary code changes. We have in-house 
developers who are skilled in Linux, Java, Red Hat, and JBoss. We’re truly in 
control,” he notes.

In the end that’s what modern middleware does for an organization: It gives you 
flexibility and puts you in control. The additional benefits the organization gets 
include dynamic agility, elastic scalability, and the ability to develop and deploy 
applications across multiple environments--on-premises, cloud, hybrid, and 
mobile.

A midsize Midwest bank faced a similar situation with its legacy e-commerce 
application server platform.  Developer productivity was being hampered by 
the inefficiencies of the company’s aging infrastructure. The bank had trouble 
finding developers with the skills required to maintain its legacy codebase. IT 
was unable to support business demands for innovation in a reasonable time 
frame and costs were increasing dramatically. To satisfy these requirements, the 
bank implemented a more flexible, scalable middleware platform that enables 
greater developer productivity and supports its critical online banking system. 

“Staying with our legacy IT architecture was not a good strategic direction for us,” 
said the bank’s senior vice president of IT architecture. In addition to the support 
issues, the legacy application had a single-threaded architecture; the only way 
to increase capacity was to add nodes and scale out horizontally, which would 

The move to modern 
middleware has given  
ICE.com more control over 
its development roadmap.... 
In the end that’s what 
modern middleware does 
for an organization: It gives 
you flexibility and puts you 
in control. 
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be extremely costly. Instead, the bank chose to “move to an industry standard 
solution that fully supported J2EE and could scale as we grew,” the VP added.

The bank ultimately decided to migrate to the JBoss Enterprise Application 
Platform. As a result, developer productivity increased along with production 
efficiency. The bank now easily services significantly more customers through its 
new online channels.

The benefit of open source middleware  

Organizations that use open source middleware like JBoss find they end up 
saving money in a variety of ways: 

•	IT	staff	works	more	efficiently	and	productively	due	to	its	GUI	and	other	ease-
of-use features

•	Systems	can	be	changed	and	deployed	more	quickly,	speeding	time	to	value

•	Favorable	open	source	economics	provide	an	added	bonus	

 ICE.com, for example, saved close to $300,000 annually because of its move to 
open source applications and the cloud. The company has realized other savings 
as well. The company’s development became more iterative and much faster 
than before with the new middleware tools. The resulting applications also were 
easier to maintain, saving the company from having to outsource proprietary 
code changes as it had before. 

The cloud combined with its new middleware tools also enabled ICE.com to 
quickly scale capacity to accommodate the peak cycles of its business and 
reduce capacity during slow months. The company would use extra cloud 
resources	November	through	February,	its	peak	months,	and	then	drop	instances	
very quickly, paying only for what it actually used. “This is saving us significant 
money and allows us ramp up quickly,” noted Jason Ordway of ICE.com.

The bank also found its move to open source middleware to be highly cost 
effective. It saved several hundred thousand dollars each year plus it could be 
more responsive to customers and changing business conditions.

Conclusion 

Modern middleware is becoming an imperative for companies looking to remain 
competitive in an era of rapid change. If you are looking to strengthen your 
connection with customers through the use of mobile environments and more 
personalized offers you need to react quickly to market fluctuations. You cannot 
get the results you expect if you continue to work with legacy infrastructure 
that was designed before mobile and cloud. Implementing a more modular and 
web services based infrastructure will help drive the required improvements 
in developer productivity and business flexibility. With modern middleware 
the business will gain the control and speed it needs to create more dynamic 
interactions in highly completive markets. 

The cloud combined with 
its new middleware tools 
also enabled ICE.com to 
quickly scale capacity to 
accommodate the peak 
cycles of its business and 
reduce capacity during slow 
months. 
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