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Abstract
In many ways, a well-developed legacy application is like a wise oracle. It encapsulates within its business logic
many years of rich intellectual capital. Often, as a legacy application is re-written, much effort is expended in
recapturing that intellectual capital in the new application. This paper argues that you can have your cake and
eat it – legacy applications can live on. To do so, it needs to be constantly transformed to “keep up with the
times”. The paper examines a case study of such an application - first written in 1996 using Oracle 8 and
PLSQL; still alive and kicking today. (OK, a constantly transformed legacy application is not really “legacy”,
but you get the idea.)
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departments and ASX-listed companies.
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Introduction
Having been in the IT industry for a while (some say too long), the author has seen his fair share of
Redevelopment Project. Typically, in a Redevelopment Project, a brand new application is written to replace an
existing application. Once the new application has been commissioned, the old application is consigned to the
way of the dinosaur.
Unlike a greenfield project, the scope of a Redevelopment Project is usually greater and more complex. This is
because, while a greenfield application typically starts small and evolves through time, a redeveloped
application needs to replicate all the business functions of the old application from day one. Hence,
Redevelopment Projects are often large, complex and expensive. It is hence prudence for the IT Management to
consider other options before embarking on the costly path of Redevelopment. Alas, often the die is already cast
well before the decision time, committing an organisation to a costly option well before the time of decision.
Lets analyse why.

School Online Application – An Overview
School Online, the case study application for this paper, is an online directory of public schools in Western
Australia. It is a one-stop information portal for students, parents, teachers and other interested parties to query
and update information on public schools.
Its key characteristics are:
•

It uses J2EE and Oracle Enterprise Server 10g as it main enabling technology.

•

It delivers information in a variety of format: text, images, tables of data and graphs.

•

It delivers GIS functionality through the use of Google Maps.

•

It uses Oracle Internet Directory (OiD) to provide LDAP-based security management.

•

It provides workflow functionality for schools to submit data into the system,

•

It communicates with other applications via Web Services, both as a service and a consumer.

•

It is architecturally a part of the Corporate Data Warehouse.

•

At the time of this paper, it is accessed up to 40,000 times per day.

The screenshots below illustrates some of School Online’s functionalities:
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A highly popular application, the applications attracts high-volume traffic from users all over the world.

Year-end lull

Introduction of myschool.edu.au

40,730 hits in 1 day!

The diagrams below illustrate School Online’s architecture:
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Given its use of many contemporary and cutting-edge technologies, one may expect the School Online to be a
recently developed application. You couldn’t be more wrong! The School Online was in fact developed in
1996, using technology and software architecture that have since been obsolete. Interestingly, how it becomes
the application it is today is not the result of a massive Redevelopment Project.
Lets analyse the “why” and “how” of this.

Why Redevelop?
The diagram below illustrates a typical Redevelopment Application Cycle:

IT Management decides on the Redevelopment path usually for one or more of the following reasons:

Application Support
An existing application can become too expensive to maintain. This could be due to a number of factors. For
example,
•

The application was not well written and/or documented; and the original developer(s) are no longer
available to maintain it.

•

The application was weighed down by too many badly developed enhancements over the years.

Hardware Support
An existing application can also become expensive to maintain due to the cost of supporting the underlying
hardware. For example, the application may run on obsolete hardware that costs a premium to maintain. The
author could remember the days when decommissioning mainframe computers was the favourite pre-occupation
of the IT industry. (Aside: this is one of the rare benefits of being around for so long, that you are part of such
vintage moments of the IT industry!) The nature of mainframe decommissioning is that you do not want to be
the “last one holding the can”, when yours is the last application left on the environment – otherwise, your cost
centre get to foot the entire support bill for the mainframe hardware!

System Software Support
Sometimes, the system software that underpins the application could be obsolete. For example, when Oracle
ceases support for Oracle Power Objects many years ago, any application that still runs on that platform carries
with it the inherent risk of running on an unsupported software platform. Risk aside, this could manifest in
secondary problems such as the ability to upgrade the OS or database; as the desupported software is not
certified to run on newer versions of the OS or database.
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Keeping up with Technology
The aforementioned Hardware and Software Support issues often culminate in the desire to keep up with
prevailing technology. This is anecdotally the most commonly cited reason to embark on a Redevelopment
Project.

Technology Limitations
Sometimes, while the underpinning hardware and system software may not be obsolete (at least not yet), there
could nevertheless be limitations to hardware or software platform that makes it difficult (or even impossible) to
introduce new technology into the application. For example, you may have an application running on the latest
version of Oracle Forms. While the Java-applet based Oracle Forms may still be a supported technology, there
may be difficulties in incorporating certain new technology (such as Web Services) into the application.

New Requirements
New business requirements may dictates the taking of the Redevelopment path by accentuating one or more of
the aforementioned problems:
•

There may be a desire to cut recurrent application support cost.

•

A strategic IT decision to “move off” a hardware or system software platform.

•

New business models may necessitate tighter integration among applications, driving an organisation
onto new paradigms such as SOA.

Being driven by business initiatives is probably the strongest justification IT Management can have to forge on
the Redevelopment path.

Others
Other less altruistic reason exists:
•

“Even though the existing application is quite new; it was badly written and everyone hates it. Lets
find an excuse to start over without sounding too silly.”

•

“We want to be one of first to use this new cool technology.”

•

Same reason why you would ditch a perfectly functioning three-year-old car for a new one.

Though unspoken, such reasons can be powerful motivation for an application to be redeveloped.

So, What’s Wrong with Redevelopment?
While redeveloping a legacy application can have many benefits; by its nature, it is also an expensive and risky
exercise:
Consider the lifecycle of a greenfield application. The initial version of such an application could be developed
under a proof-of-concept or pilot implementation project. The scope of such a project is well-constrained, the
development lead time is short and the users get their payback fairly swiftly. In the ensuing years, as more
complex requirements and functionalities are added, the application evolves and grows. Eventually, the
application becomes a huge mammoth. At this point, Management decides to redevelop.
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One key difference between the Redevelopment Project and the original greeenfield project is the very
existence of the legacy application, one that is huge and complex. Encapsulated within the business logic of the
existing application are many years of rich intellectual capital. Not only must the redevelopment team recapture
the rich pool of intellectual capital; it must also ensure that the new application creates a user experience that is
at least equal, preferably better, than the existing application. This is one reinvention of a massive wheel!

There is Another Way …
So why did I said the redevelopment die is already cast well before the decision is made? Understanding the
reason for this proposition is the key to exploring an alternative to the Redevelopment path. To help you
understand this proposition, let us venture beyond the field of IT into the field of marketing.
In marketing theory, every product goes through what they call a Product Life Cycle, illustrated below.

•

The Introduction stage is the time when a product is first introduced to the marketplace. Awareness of
the product is low and hence, user acceptance (depicted by sales volume) is consequently low.

•

As the product gains popularity, possibly through an advertising and awareness campaign, user
acceptance (and sales) grows. This is called the Growth stage.

•

As the product continues to grow, its usage peaked at the Maturity stage.

•

As the marketplace becomes saturated with similar and competing products, sales, prices and profit are
driven down and the product enters its Decline stage.

An example of a product that went through this cycle (rather rapidly, I must add) is the Tamagotchi toy. At one
time, the Tamagotchi is a must-have among all young children. Today, it is virtually unheard of.

AUSOUG Conference 2010, Perth

Page 7

How to make your legacy application lives on and on and on ...

Howard Ong, Aurora Consulting

Notice the similarity in the lifecycle of an application? Using the same principles, we can similarly plot out an
Application Life Cycle:

•

The Pilot stage is the time when an application is first introduced to the user environment, albeit a
small selected group. Awareness of the application is low and usage is consequently low.

•

As the application is rolled out across the organisation, it gains popularity, possibly through an
awareness campaign and user training regime. Popularity continues to grow through this Production
stage.

•

As the application is rolled out across the whole organisation, its popularity peaked at the Maturity
stage.

•

Inflicted by high maintenance, unsupported hardware/software platform, technology obsolesces and
inability to meet new requirements, the application enters its Decline stage.

Does Product Life Cycle apply to every product? By extension, does the Application Life Cycle apply to every
application? As we know, there are some products that never seem to die out. In other words, while every
product follows a Product Life Cycle, not all Product Life Cycles take on the same shape. To appreciate this,
one only has to think of products that have been in the marketplace for a very long time – TV set, motorcar, PC,
just to name a few. Why have these products survive all these years. The key to their survival is innovation.
Innovation arrests the declining trend by giving the product a new lease of life:

Take the TV set for instance. Over the years, successive innovations have seen the little entertainment box
evolves, to the point that it now no longer resembles a box! The innovation-path product life cycle of the TV
looks something like this:
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Flat Screen TV

3D TV

With conscious planning, an application can be made to follow an innovation-path application life cycle.
Conversely, without such foresight, in a rapidly moving field such as IT, applications will sooner or later head
towards the scrapheap. Hence, the decision to innovate often defers the need to redevelop, sometimes
indefinitely. Conversely, a decision not to innovate effectively commits IT Management to the Redevelopment
path in the not-too-distant future. It is for this reason that I said earlier that the path to Redevelopment is set well
before the actual decision is made.

Case Study – School Online
Functional extensions aside, School Online underwent a number of important innovations over the years,
helping it stays relevant with the times. Without innovations, the application would have remained on the
obsolete platforms it was initially developed; and coupled with poor database design, the application would
have been decommissioned a long time ago
These innovations can be classified into two streams. The Data Architecture Evolution stream took place from
1997 to 2002; following immediately by the Technology Architecture Evolution stream (which is still ongoing).
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Data Architecture Evolution
School Online was first developed in 1996. It started life as a standalone application, loading data from 2 source
applications.

In 1997, a Corporate Data Warehouse was developed. It decided that rather than develop new Data Warehouse
functionality to supersede School Online (effective a Redevelopment), the new Data Warehouse would serve as
a unified data source for School Online.

Eventually, School Online was merged into the Corporate Data Warehouse.
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Over the years, as the Data Warehouse is extended with data from other source applications, School Online is
enriched by integrating this additional pool of information into its reporting.

Technology Architecture Evolution
School Online was first developed using PLSQL Web Toolkit, running on an Oracle8 database.

In 2004, with the advent of Java, it decided that all new components would be developed on the new platform.
The application hence had 2 sections – the older section written in PLSQL; and the newer section in J2EE.
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To ease maintenance and promote integration, a Java-based “wrapper” was developed to encapsulate all PLSQL
codes, such that the application appears to be a fully-Java application externally. The new architecture allows
the integration of a LDAP repository (Oracle Internet Directory) to manage all security requirements of the
application.

At this point, whenever an enhancement is requested on a PLSQL module, instead on investing further time and
money on the obsolete platform, the module is re-developed in Java. Eventually, School Online became fully
Java.

More recently, new requirements requires School Online to include graphical displays from other applications
and conversely, to provide its graphical displays for other applications to access. This was achieved by
enhancing School Online to acts as both a consumer and a service of Web Services.

AUSOUG Conference 2010, Perth

Page 12

How to make your legacy application lives on and on and on ...

Howard Ong, Aurora Consulting

Conclusion
Redevelopment Projects tend to be expensive and risky. Often, a better option is for the Management to make a
conscious effort to constantly update and improved the application. Besides avoiding the pitfalls of
Redevelopment, the organisation also benefits from the availability of contemporary technologies throughout
the application’s lifetime. May your legacy applications live on and on and on!
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