CSE1720 
Methodology Tools – Waterfall

Hopefully, in other lectures,  you would have heard of, or read, comments about the number of ‘failed’ (for whatever reason ) IT  software projects. The content of this article is to give you some food for thought about one of the ‘traditional’ methods of developing a software project.

It is not intended to deride or mothball this approach, but you might seriously consider some of the points made. 

A ‘failed’ software project is one which is


Not finished on time and/or to budget


Not installed on the agreed date 


Does not contain all of the  functionality which the User required


Is installed but is clumsy to use (not user friendly)


Is installed but does not integrate with other running systems


And so on.

The are some systems of course which are developed, installed, run smoothly, integrate and are seen as an asset.

As a general statement, and you can argue about this, the planning and management process used for engineering projects (possibly the Mitcham- Frankston xxxxway, or the Hume Highway to be revisited) is basically the Waterfall approach.  It has also been the basis of many IT projects.

Software development projects (and this could apply to your Case Study) normally have a number of ‘problem’ points – which can in turn possibly be seen as failure indicators.

Consider these :

1. The ‘simple add on’ – or while you are at it, can you include this as well 

      (it’s not a ‘heavy extra’ )

      This can (and unless it is minor - whatever that means) cause the          

      scope of a project to run out of control. And it is often associated with   

      an incomplete or rushed Business analysis, misunderstood or not 

      represented User requirements (until the project is started) or may be 

      an additional ‘wish list’ from a possibly new senior executive.

2. The fear of lost opportunity – it is generally fuelled by a fear that ‘some marvelous but not included feature in the original project plan’ will never be included – and may be forever relegated to an inert backlog list. When everything is of the same priority level known as ‘critical’ then you can be reasonably confident that this is the situation.

3.  The original design has been modified from an ‘appropriate design’ at 

the beginning of the project, but ends up being either overdeveloped              

or underdeveloped, which results in poor performance, and invariably  

high maintenance costs.

4.  Under or misestimating, shortcuts taken to ‘make up budget’, or   

 a ’redefinition of quality – generally downwards – are unfortunately magnified by the Waterfall process

5. Poor, or even negative, relationships between the IT group and the 

     business stakeholders. These generally are the result of tension which 

     results from project difficulties and subsequent failures. This    

     adversarial relationship, normally further degrades from project to 

     project (and is almost independent of individuals), and makes issues     

     caused by the Waterfall methodology to become worse.

In 1995 (the year of Microsoft’s Windows 95 Operating System release), a Frederick P Brooks wrote and published ‘The Mythical Man-Month: Essays on Software Engineering, Anniversary Edition’ Addison-Wesley).

In this, he made significant references such as ’large-scale software development projects executed with a waterfall approach are rarely successfully implemented on time or to budget in such a way that the spirit of the solution is realised’.  

So, what is the alternative – or alternatives ?

These are some of the ‘possibles’


eXtreme Programming


Unified Process


Feature-Driven Development


SCRUM

The general approach of these methodologies aim for increased agility by breaking down a large project into smaller related iterations of the System Development Life Cycle – sounds a bit odd, doesn’t ’ it ?

So how does, or how could this possibly succeed – what are the secrets ?

Here are some suggestions:

· Shorter repeated iterations in the development cycle. The implementation of aspects of the system followed by requests for additional feedback and awareness from users will invariably result in fewer deviations between the user’s perception of the system and its implementation (is this another way of saying ‘keep in contact with the users’ ?)

· Determine accurately and focus on the high-priority, or critical, functions. Where there is a project redirection, and of course this redirection must be subject to approval  (by whom ?), then faster response methodologies are need to sat in synchronisation with changing business requirements or needs.

· Make sure that previous work is revisited (as in Brideshead Revisited ?) and that quality levels are intact or perhaps need upgrading.

· Developers will develop a system which is ‘responsive’.  This means that it will meet the current known conditions and will also be capable of extension and ease of maintenance.

·  Waterfall based projects lend themselves to the situation where the developer will forgo or ignore the system’s future, and will concentrate on the known requirements only.

An iterative model offers the opportunity of giving time during iterations to improve quality of  previous iteration, which should lead to more stable and easier maintainable systems

· An iterative methodology should allow project outcomes to be more predictable – the process is more controlled. An low error rate in estimation of a 3 to 4 week iteration is much less a problem than the same misestimation of a 6 month iteration.

Do these ‘new’ methods sound attractive ?  They do, but there will be organisations which will not adapt and adopt them. 

Why is this so ?  There are a number of possible explanations, such as …..

1. Stakeholder interaction

Extreme Programming (which is seen as the best known of the ‘new’ methodologies) is based on there being a very close relationship and proximity of the business stakeholders and the system developers (as mentioned above). 

This would, or should, allow for ease and continual interaction to either reaffirm priorities or to change priorities and of course to create an atmosphere of sound bi-directional feedback. 

However, it has been the practice for the Business stakeholders to have primary responsibilities and activities outside of the project – in other words they are part-time involved with the project and invariable have other business commitments, priorities and deadlines to meet. 

This seriously detracts from, or minimises their interaction.

2. Information Technology Resources and their Allocation

The argument here is that ‘specialised’ IT resources such as a data modeller, or a conceptual or logical designer, database programmer and so on, would be difficult to allocate such diverse resources with an iterative schedule.

3. Financial Aspects (aka difficulties and/or objections)

Not surprisingly, Business, and in particular Financial Analysts, have high levels of interest in such aspects as ‘what is the return of the investment’, or ‘what is the rate of return on this investment’ or even ‘when is the rate of return going to be positive’. 


      The response from the iterative development approach is probably  

                 that ‘there will be as many of the high-priority features which are able      

                 to be included in the time frame and available budget’. 


      What would be your response ?

Remember that the Business Finance group have probably done some      

very  detailed Return on Investment scenarios and probably do not   have a great deal of latitude. 

And there is also the aspect of capitalisation – the investment in a project can probably be paid for as a one time expenditure, and the solution time based cost may be depreciated over time and thus minimise or reduce the effect on short term profits or losses. 

An iterative approach would negate these principles – but perhaps there could be a different financial approach taken ?

4. Perception of IT projects. Although it is slowly changing there are still some perceptions, probably based on lack of contact,  that IT personnel are more interested in ‘their’ specialities rather than being seen as a ‘business team player’.  

This could obviously lead to the dismissal of a technological solution as described in the iterative approach, rather than there being a full understanding of the methodology issues, benefits and disadvantages.

5. Required Effort.  You have probably concluded that the iterative approach would lead to higher effort (and possibly skills levels) and management. The time frames are smaller than the normal waterfall approach. A 25% loss of effort in a small time frame is large.  And there may be the impression  that  the iterative approach requires consistent workload, as opposed to ‘variable effort’ loads.

6. Costs ?  How can the costs of transition be justified ?  The same argument was once levied at the development of databases and communications and web processing. 

Any change from existing to a new methodology or technology does incur costs of training, new software, changes in resource allocations and loss of productivity during the transition period. 

7. Are there any alternative ways of adapting to the iterative approach and its  methodologies  ?   The following might be helpful.

· Reduce the scope of a project, and the team size, to between 50% to 75% of existing and larger projects. And beak up large efforts into multiple projects (remember the modular concept ?)

· Allocate some of the budget (say 25%) to allow for post implementation modifications, settling in time and effort, training of developers, and not forgetting documentation.

· Plan for and install more intermediate releases and demonstrations in an iterative fashion. Convince the users that deadlines can be met, and at the same time gain early feedback

· Finally, and this is contrary to some current thinking, use dedicated resources.  Part time resources are often the cause of lack of continuous progress.

Source Recognition.  The material in this article is based on an article by Robert Northrop, a director of design and development with Tallán. This is a professional services company which specialises in the development of custom technology. 

