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Prototyping

Most ISD methods follow some variation of the traditional SDLC.  However, two major problems with this approach are:

1. The length of time for systems development from initial conception to eventual delivery. Flaatten et al (1989) estimate average development time to be 18 months, Business Week (1988) cites estimates of about three years, or even up to five years (Taylor and Standish, 1982).

2. Systems are often delivered which fail to solve the problems for which they were originally developed - largely because of fundamental errors in the specification of system requirements in the first place. 

Thus, more rapid delivery of systems is needed, but the linear, sequential, phased approach of the traditional SDLC (which assumes that each individual phase can be satisfactorily completed before the next one begins), does not facilitate the rapid development of systems. 

This approach also requires 'perfect foresight' (Henson and Hughes, 1991), since, for example, problems may arise during physical design which will have to be foreseen during the earlier stages.  Yet, perfect foresight is not facilitated by the SDLC - the assumption that a complete set of requirements can be specified in advance, and frozen, is 'fundamentally wrong' (Brooks, 1987).  Users typically do not know, or communicate, their complete requirements, which necessitates inevitable backtracking as development takes place. Under the SDLC approach, the first version of the system is the final version - users only see their information system at implementation time when it is too late to make changes, which brings the obvious risk of user rejection.

The approach to address these problems is that of prototyping. 

A prototype is ' a working model of (parts of) an information system, which emphasises specific aspects of that system'.






Vonk (1990)

Prototyping is 'an approach for establishing a systems requirements definition which is characterised by a high degree of iteration, by a very high degree of user participation in the development process and by an extensive use of prototypes'.






Vonk (1990)

'A prototype is an early version of the system that exhibits the essential features of the later operational system.  Some…prototypes may evolve into the actual production systems whereas others are used only for experimentation and may eventually be replaced by the production system.'






Alavi (1984)

Hardgrave (1995) suggests that over 70% of systems development efforts involve prototyping of some kind.

The prototyping process






Main types of prototype

· Throwaway: the early creation of a working model of various parts of the system, solely to help establish and elicit the user requirements.  The prototype is then thrown away and the system is developed based on the requirements identified.

· Evolutionary: a prototype is built, then refined by improvements, adding further requirements until it meets a level of acceptability decided by the user - the prototype evolves into the actual, final system.

Alternate forms of prototypes
· Functional prototypes for demonstrating, testing and evaluating the functionality of a system.

· Process prototypes for demonstrating, testing and evaluating the processes, sequences, responses, etc. of a system.

· Design prototypes for demonstrating and evaluating a variety of alternate designs or solutions.

· Performance prototypes for testing response times, loads, volumes, etc.

· Organisational prototypes for demonstrating and evaluating different organisational designs, cross-functional work, organisational processes, and their integration with information systems.

Benefits of prototyping

· Any proposed design is evaluated in a realistic context, based on real experience with the system; users are shown something tangible rather than a review of an abstract specification

· The hands-on approach helps to deepen the insight and learning process for developers and users, ensuring a more complete specification of requirements.  Users may not be able to specify their requirements in advance, but are able to recognise it when they see it.

· Developers achieve better communication and establish greater rapport with users.

· Increases user participation and commitment, which should lead to increased user acceptance of the system.  

· Systems quality should be improved: prototyping allows for validation before continuing with later development.  Each successive prototype forms a closer approximation of the requirements.  This helps avoid costly modifications to the system after it has been coded or implemented.

· A prototype system can be developed in a few days.  Analysts can receive rapid feedback from users, so that the iterative cycle can work quickly.  This typically cuts in half the time that requirements definition normally takes, with better results (Avison and Fitzgerald, 2003).

· Real test data can be used to check that the system can handle what is thrown at it.  Without a prototype, this might not happen until late in the development process - the earlier problems are discovered, the cheaper and easier they are to fix.

· A quick response to loosely specified needs.

Weaknesses of prototyping
· Managing a project may be more difficult without the 'comfort factors' of built in phases with milestones and specific deliverables.

· May require the acquisition of expensive, unfamiliar software.

· Rapid prototyping may result in failure to develop an overall systems plan, which can lead to problems with systems integration.

· Some believe prototyping encourages the production of shoddy programs at high speed (quick and dirty). The focus on pleasing the user can lead to poorly structured systems. Designs resulting from prototyping are not properly engineered, they just emerge, leading to poor operational systems.

· Documentation of the system might be neglected.

· Prototyping may be difficult to apply on large systems development projects where it is not clear how the system should be divided for the purpose of prototyping. Some systems are too complex, or safety critical, and require more formal ISD strategies.

· Requires a significant commitment from users and it may be difficult to maintain user enthusiasm beyond initial requirements specification.

When to use prototyping
Many of the criticisms of prototyping are really concerned with its inappropriate use. The characteristics of a project where it is normally suggested that prototyping would be particularly beneficial are as follows (Avison and Fitzgerald, 2003):

· Unclear requirements

· Unstable requirements

· High levels of innovation necessary, e.g. web design

· High system impact on the organisation (although not safety critical)

· High system impact on users

· Relatively small project size

· Relatively small number of users

· Relatively short project duration

· Where commitment of users to a project is required.
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Questions

· Define 'prototype' and 'prototyping'.

· What might be the benefits and limitations of prototyping?
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