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z/OS Development
Modernization

Leverage, Extend and Maintain Your
Existing z/OS Assets

By  B r i a n  C r a n e

INTRODUCTION

The history of the IBM mainframe is, to date, a successful one.
Despite attempts by many hardware and software manufacturers to
erode the install base, many of the world’s major organizations still
rely on IBM mainframes to execute the production systems that
effectively “run” their business. Not least in the banking and insur-
ance vertical markets, IT services provided by mainframe systems
are almost ubiquitous, processing terabytes of data1 through appli-
cations running millions of lines of code and servicing a myriad of
business activities.

Traditional IBM mainframe sub-systems include software from IBM
itself, the development languages (primarily COBOL, PL/I and
Assembler), the transaction system (CICS or IMS DC/TM), and the
data storage methods (IMS DB, DB2, VSAM). The creation and main-
tenance of applications that support business requirements, and make
use of the above sub-systems, is the topic of this article.

Recognition of the inherent value in “legacy systems” has grown
appreciably in recent years. Industry analyst Phil Murphy of Forrester
Research sees the importance of legacy systems clearly: “Legacy appli-
cations are far more permanent than industry pundits predicted...Because
that is true, the need to gain control of/optimize the maintenance of the
legacy application environment has become paramount. Since mainte-
nance represents 60 percent to 80 percent of development staff salaries,
any improvement to the maintenance processes promises a significant
impact to the IT budget.”2

In this article we will set out to explore why traditional mainframe
development techniques are causing great risk and concern for many
corporations. We will then take a look at how the software industry has
previously tried to help with these problems, and more importantly,
why these previous attempts have failed. Then we will describe a
unique approach showing that modern principles can now be applied to
mainframe development, helping organizations to leverage the greatest
benefit from existing legacy applications with minimum risk.

THE VALUE OF THE IBM MAINFRAME

We have already described the continuing popularity of the IBM
mainframe as a strategic foundation in organizations’ IT service deliv-
ery: the sheer volume of throughput across the globe using mainframe
applications and transactions clearly illustrates the value of mainframes
in the global economy.

According to IBM, 2001 was the first year to see a rise (of 14%) in
mainframe sales for a decade.3 This growth can be attributed to a num-
ber of market conditions that increased the workload on the mainframe
during that period, including the move to Linux and a growing number
of Java applications being written on the mainframe, a trend that has
since continued, demonstrating that mainframe systems are still very
much in existence and relied upon by organizations worldwide. This is
hardly surprising given the thousands of businesses worldwide whose
IT systems have been supported by the IBM mainframe during its 40
years of existence.

Mainframes continue to be a necessary part of many businesses, and
the view of many large enterprises is that there is simply no viable sub-
stitute available yet.

THE MAINFRAME PERCEPTION CHALLENGE

Much of the concern at the heart of mainframe support is the fear of
a “skills crisis” given the age of the work force. This certainly is an
issue, with most industry analysts estimating and recent research sug-
gesting that the mainframe development and support staff in the U.S.
has an average age of between 42 and 49. The popular view is that
many of these mainframe workers with appropriate skills will soon be
retiring, taking with them as they leave, the mainframe systems expert-
ise they have accumulated. Typically, development and support profes-
sionals entering the workforce are not educated on mainframe
technology, so it can be viewed that mainframes are turning from being
‘mainstream’ to being a specialized ‘niche’ area.
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However, given that most of these workers still have a decade or more
of regular employment ahead of them, organizations still have time to
map out their application portfolios, understand where the skills gap will
lie, and provide training for mainframe skills to younger workers.

The mainframe ecosystem is increasingly becoming the focus of
very few vendors. Gartner states that due to total cost of ownership con-
siderations, the platform risks losing its innovative edge and its value
in the market.4 For businesses who depend on the mainframe and for
some of the well-known software vendors whose revenues have
depended almost entirely on mainframe software, this proposition
could be very worrying indeed.

Several negative (and stereotypical) images are commonly associ-
ated with the word ‘mainframe’ such as images of high cost, large,
inflexible hardware, dinosaurs and grey beards. It is not surprising that
this negative perception is allowed to continue. Consider modern appli-
cations written in Java or C# running on Windows or Linux and the
high powered, highly graphical, rapid development tools that are avail-
able to Java developers today.

In stark contrast, consider the mainframe platform, in which user
interfaces for mainframe applications are still primarily based on 3270
(character based) terminal protocols and developers still use 3270 ter-
minal tools. In addition, there is generally a lack of interest in main-
frames in the Independent Software Vendor community. Many vendors
treat mainframe software as their ‘cash cow’ providing maintenance
only, and very little new innovation

Some 40 years after its introduction, the IBM mainframe is set to run
businesses for the foreseeable future, but not without considerable risk
and expense. A lack of innovation contributing to negative perceptions,
alongside an anticipated skills crisis, is fueling a desire to move away
from the platform if possible.

However, by using innovative approaches to mainframe application
development to breathe new life into both the developers and the appli-
cations they produce, it is possible to eliminate the risks, increase busi-
ness agility and reduce costs.

PAST MODERNIZATION APPROACHES

Mainframe business systems have development methods, processes
and tools that have been maturing for many years. While one may logi-
cally conclude that this maturity would make improvement difficult, the
reality has been that while mainframes running OS/3905 and the z/OS
operating systems enjoy the reputation of being the most robust and
scalable systems possible to run a business on, technology advance-
ments in recent years have overtaken the mainframe tools world.

The Personal Computer (PC) boom in the 1980’s was followed by
the subsequent popularity of client-server approaches for developing
new business systems. As a result, a lot of emphasis and investment
was placed on producing and using new tools that were now possible
using the dedicated power of PCs. The introduction of OS/2 and the
widespread adoption of Windows led to a massive explosion in tools,
productivity aids and new faster approaches such as RAD (Rapid
Application Development) and OO (Object Orientation). This period of
growth was unprecedented due to the accessibility of PCs allowing
many new vendors to enter the software market and subsequently lead-
ing to increased innovation and competition.

While the well known mainframe tools vendors, including IBM, strug-
gled to reposition their businesses to adapt to the emerging client-server
tools market, and later the Intranet/Internet markets, many of the tools for

developing and maintaining mainframe systems stagnated. Some improve-
ments have been made, but in most cases we still see corporations develop
mainframe systems in much the same way as they did 15 to 20 years ago.

Over the years various attempts have been made by a number of ven-
dors at improving the image and viability of the mainframe using dif-
ferent approaches in the development tools arena. To better understand
strategies for successful mainframe modernization, it is first necessary
to review past industry approaches, and explore the reasons why these
have failed to become mainstream.

1. Lifecycle Management and Technology Partnerships

A well known example is IBM’s AD/Cycle initiative. This initiative
attempted to bring together various technologies and produce systems
that complied to the AD/Cycle architecture guidelines. The philosophy
behind this was to bring third party vendor support into IBM’s fold.
The outcome eventually had more focus on marketing than any actual
business or technical benefit of using AD/Cycle. In a similar way that
Sun’s Java 2 Enterprise Edition or Microsoft’s .NET initiatives com-
pete for vendors to sign up to endorse the ‘platform,’ it was important
for vendors to be seen as supporting IBM’s definition of an ‘open’ and
standard environment by obtaining AD/Cycle accreditation. The differ-
ence was that there were too many opposing standards for tool integra-
tion and implementation architectures for AD/Cycle to gain the status
required to make it a proper standard.

2. Computer Aided Software Engineering (CASE)

Examples of this include Maestro and ADW tools. These were fully
fledged software engineering environments that claimed to cover the
entire development lifecycle. Analysis, design, code generation and
configuration management were often part of the package.

There were many advantages of CASE when embarking on a new
development – the aim was to train everyone to use the toolset and then
create a system that adheres to standards and is easy to maintain.
However, there was little that could be done to help with maintaining
existing systems that were hand-written in COBOL, PL/I or Assembler.
In many large corporations, several of these CASE systems were trialed
and the end result was a new legacy of applications written in a CASE
environment that had to be maintained using the appropriate CASE
toolset. This became very expensive in terms of both the ongoing costs of
the CASE software and the training required for any staff replacements.

Furthermore, there is no longer any significant investment being
made in mainframe related CASE technologies. This has a major disad-
vantage in today’s mainframe world where IBM is putting substantial
resources into transforming their core system software (such as DB2,
CICS and IMS) to enable these programs to participate in a multi-tier
web enabled environment. Several advances have been made and many
more are planned. If the vendors of CASE tools that interoperate with
the core IBM software do not invest, customers will have great difficulty
in advancing or future-proofing their CASE produced systems since
they will never be able to take advantage of new technology.

3. Code Generation

Not quite as elaborate as fully fledged CASE systems, but still quite
popular were code generation technologies such as TELON, CoolGen,
MetaCOBOL and VisualAge Generator.
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The advantages were primarily that ‘normal’ COBOL or PL/I sys-
tems could be generated quickly and in a standardized way using these
tools. Indeed, many systems were implemented by programmers that
never needed to know the details of CICS, IMS, VSAM or DB2. For
the examples of code generators mentioned, and others, there were both
mainframe 3270 based versions as well as PC based versions.

Many of these tools allowed programmers to develop and generate code
on the PC, and work more productively. However, unless the programmer
had a test environment on the PC, he or she had to send the output to the
mainframe for compiling and testing. Some vendors, including IBM, pro-
vide some COBOL support on the workstation but if the application
needed access to VSAM, CICS, DB2, IMS or Assembler routines, this
would typically mean reverting to mainframe based testing. This means
there is a question mark over the benefit of supporting a PC based software
set if there is still a total dependence on the mainframe as well.

In summary, organizations moved away from depending and trusting
code generators for the following reasons:

� Incomplete or fragmented development lifecycle support
� Requirement for expensive proprietary runtime modules in

production
� Vendor lock-in

4. Renewed Programmer Interface

ISPF is still the predominant OS/390 based editor, and while it is fea-
ture-rich, there are many cheap PC based alternatives available that
provide similar or better capabilities. Using the full strengths of the
Microsoft Windows™ GUI and the power available in a dedicated PC,
editing can be much more efficient away from the mainframe.

Once editing is complete however, in most circumstances the pro-
grammer is once again dependent on the mainframe for compiling, test-
ing and debugging. There are several mainframe based tools that
specialize in testing and debugging, and these are feature rich.
However, the majority of programmers use the most basic of functions
simply because the 3270 based interface means that these tools are dif-
ficult to learn and cumbersome to use.

In answer to this, some vendors have attempted to ‘front-end’ the
mainframe with a PC based GUI that communicates with the main-
frame providing a ‘remote’ edit, compile and debug session. This pro-
vides a modern GUI plus the strength of the mainframe test
environment. This sounds like a very good compromise, but this type
of scenario has not had a major take up for the following reasons:

� Constant communication is necessary between the LAN and the
mainframe. This can tie up valuable bandwidth and cause poor
response times.

� This PC software has to be rolled out and maintained. This in
conjunction with an existing mainframe development
infrastructure provides a more complex set up with more
potential points of failure.

� For companies with stretched or limited mainframe resources, this
solution does nothing to alleviate any pressure from the mainframe.

MARKET DYNAMICS:
WHAT THE INDUSTRY SAYS…

The analysts are telling us:

� “Today’s Tech Mantra: Reduce, Re-use, Re-cycle”6

� “COBOL is undergoing a renaissance with a switch in emphasis
from replace to renovate”7

� “Legacy applications are far more permanent than industry
pundits predicted even six months ago. Because that is true, the
need to gain control of/optimize the maintenance of the legacy
application environment has become paramount. Since
maintenance represents 60 percent to 80 percent of development
staff salaries, any improvement to the maintenance processes
promises a significant impact to the IT budget”8

With the above in mind, it is clear that extending the IBM mainframe
platform to work in unison with new emerging platforms such as J2EE
and .NET is an important strategic move for IBM, and has a lot of value
for its customers.

MAINFRAMES ARE ‘OPENING UP’

In recent years IBM has been very active in extending legacy technolo-
gies such as COBOL, CICS, IMS, DB2 to work with emerging standard
technologies including the Web. 3270 based, ‘green screen’ applications
have been serving, and continue to serve organizations extremely well for
decades. Now, there are a myriad of ways that these can be extended and
enhanced by use of interfaces, connectivities and communications tools
and products. MQ Series, JCA, CICS Web Interface, ECI, JDBC are just
a handful of the technologies used to leverage mainframe applications in
the worlds of Web services, J2EE or .NET.

SKILLS, TECHNOLOGY AND PEOPLE

IT systems are becoming more complex. Just as there is a wide vari-
ety of technology extensions to mainframe subsystems, this means that
there is a requirement for the skills to connect these different platform
paradigms. The skills and the ‘language’ used by a traditional main-
frame developer are often vastly different than those used by a Java or
.NET developer.

With all this complexity, ask yourself the question: Is using a 3270
Terminal (character) based development environment an appropriate
way to build and maintain complex composite applications that require
a broad mix of old and new skills? Absolutely not.

UNIFIED MAINFRAME DEVELOPMENT
ENVIRONMENT: A UNIQUE APPROACH

In this new, complex world of composite applications that span soft-
ware and hardware platforms, maintaining competitive advantage
through efficient use of IT has never been as challenging. Moving com-
pletely away from legacy applications is too risky (3 out of 4 major
rewrites from COBOL to Java have failed). It can also look as if staying
with the mainframe platform is almost as risky and costly. One unique
proposition to alleviate risk and cost concerns and provide a solution to
other requirements highlighted earlier in this article is the use of a uni-
fied environment for mainframe development that offers improved busi-
ness agility through extension to J2EE, .NET and Web Services.

A solution for IBM mainframe application development that pro-
vides a fully integrated IBM-mainframe maintenance and develop-
ment environment enables programmers to take advantage of
modern, powerful development tools to edit, compile, debug and test
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mainframe applications on their workstations. By utilizing an envi-
ronment that combines leading-edge mainframe emulation, a com-
prehensive unit and integration test environment, and unparalleled
connectivity, companies can increase productivity across the entire
development lifecycle. In addition, this approach provides support
for application generation, analysis and extension, all within the
same PC environment.

Using a unified mainframe development solution organizations can:

� Provide programmers with a modern PC based GUI environment
� Utilize spare desktop computing power
� Significantly reduce the development load on the mainframe
� Provide programmers with their own personal or shared test

regions (CICS, IMS, DB2) tailored to suit each installation, without
any additional burden or cost on the mainframe environment.

� Provide faster and more consistent response times than any
alternative mainframe development environment

� Retain staff and attract new staff to mainframe development
� Support the whole development lifecycle from analysis through

integration testing and beyond.
� Quickly teach mainframe developers new skills that will help to

web-enable your legacy applications

This approach is low-risk as it does not require organizations to:

� Use any bespoke infrastructure or runtime environment
� Increase the load on the LAN or mainframe
� Teach programmers skills that are not transferable
� Compromise or change your existing application architecture
� Remain at unsupported levels of IBM’s system software

SUMMARY

Mainframes are not dead—far from it: industry commentators are
advising organizations to make use of their legacy; indeed 15% of all
new applications (5 billion lines) through 2005 will be in COBOL9.
Many of these will be mainframe-based. A unified development envi-
ronment can help you leverage and extend your legacy effectively and
flexibly with a single toolset, while reinvigorating interest in the plat-
form across your staff. By applying a proven approach for mainframe
development that addresses the need for modernization, IT organiza-
tions can embrace the challenges of future mainframe developments in
a world where it is important to protect and leverage the maximum
value from existing application assets on a long term basis.  
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