Preliminary review

No single correct software development approach is suitable for all problems. A number of different factors will influence the way in which a software package is developed. Time, budget and resources, the nature of the problem and the expertise of the developer will all influence the approach taken.

The four main approaches are:

· Structured approach

· Prototyping

· Rapid application development

· End-user development.

The structured development approach is based on a tried and tested design method. It is divided in to five stages:

· Defining the problem

· Planning the solution

· Building the solution

· Checking the solution

· Modifying the solution

The structured approach is generally used for large projects that are being undertaken by a team of developers. The structured approach is not necessarily the best option, even for large projects, especially when time is critical, as each step must be completed before the next is undertaken.


Prototyping involves the creation of a working model of the system. The model may be used simply to gather information that can be used for another development approach, but it may also be developed into the final solution. Prototypes are created, the tested and evaluated, modified and tested again. This development approach is particularly appropriate for interactive software. It is not suitable for complex systems or those requiring complex mathematical manipulations. Although it is tempting to develop prototypes without appropriate documentation, this practice should be avoided, as maintenance of the solution will need the process documentation created.


Rapid application development (RAD) is a generic term used to describe any approach that leads to faster application development. Some of the RAD approaches available are the re-use of cod, the use of computer-aided software engineering (CASE) tools and the use of templates. Development environments such as Visual Basic, Hypercard, Hyperstudio, Microsoft Access, Filemaker Pro and REAL Basic are examples of CASE software tools. The RAD approach usually lacks formal stages and is more suited to small, low-cost projects with small development teams. The user is often directly involved with the programmer when a RAD approach is taken.

End-user development generally involves the adaptation of software tools by the user. End-user development takes a very informal approach to the development process. It is used for very small solution that can be created at a fraction of the cost of a custom-built software package. Most end-user development occurs in a fourth-generation programming environment such as a spreadsheet or a database management system.

Software development approaches

As discussed, there is no one approach that can be taken for all software development projects. Each project has its own needs; some require a large team of developer; others can be undertaken by an individual. In all projects, however, it is important to carefully document the approach taken, as this will help with maintenance of the project and with future 3evelopmentt of similar projects.


The software approach that is taken to complete a project will depend on number of criteria. The most obvious is the size of the project. A big project taking a large team a long time to develop will need a far more structured approach than a small project being undertaken by the end user. However, modules of a large project may be created using one or more of the alternative approaches. AQ small end-user project may, rightly or not, be an ad-hoc affair with very little documentation. Projects that involve a great deal of user interaction, with very little complex processing, are likely to be suited to a prototyping approach, using feedback form users to refine the final model. Common small, but specialised business tasks can often be completed using a RAD approach.


Other factors that will affect the development approach taken are the time available for implementation and the skills of the development team. Development projects that have to be completed within a particular time frame can force the development team into “shortcuts”, such as the use of CASE tools to assist the process. The skills of the development team may prompt the m to use a particular development approach; this is especially true for small teams of developers whose total experience will probably not cover all development approaches.

Approaches used in commercial systems

The structured approach

The structured approach to software development, as its name suggests, is the most formal and structures of the four approaches. Each of the phases of the development process is thoroughly documented so that a complete record can serve as a reference for the subsequent stages in the development process. The structured approach can involve a number of specialists. These specialists are usually categorised as systems analyst and programmers.


The first two phases generally the responsibility of a systems analyst. A systems analyst is a person who develops a system to meet a new need or to solve an existing problem. This may involve investigating the current system and modifying it, or developing a new system. A systems analyst could be involved in the planning, implementation and maintenance of the computer-based system. As well as technical computing skills, the systems analyst must have good management and personal skills, in order to be able to develop plans and schedules. Most systems analysts have university degrees in either computer science or business. They must have a broad knowledge of computers and keep up to date with recent developments in hardware and software. They are often required to test new products. Systems analysts are given a variety of titles, such as computer analyst, systems consultant or systems officer.


Programmers perform a large amount of the work carried out in the other stages of the structured approach. The programmer depends on the systems analyst to provide the detailed specifications of the required program. There are two types of programmer, the system programmer and the application programmer. A system programmer writes the instructions of the computer’s operating system, whereas an application programmer writes the instructions for a computer to perform a particular task. Programmers usually need to complete a computer course at a tertiary institution. They are required to know several different programming languages and types of hardware.


Management and users are also involved in the development process, as they have the detailed knowledge about the existing system. It would be a very hard task indeed to create and effective program if the management and the users didn’t have to input into the development process.


The first step taken in the structured approach is to define the problem that is to be solved by the software. This may seem to be a fairly trivial stage, since If a software solution is needed then a problem has been identified. However, problem definition looks not just at the problems that are being experienced by users of the current system but at all aspects of the system. During the problem-definition stage of development, the tam of systems analysts interviews management and the suers, and collects data about the existing system by observation, collection of documents, questionnaires and surveys. Once the data has been collected and analysed, a set of specific requirements is drawn up. The requirements are used to design the software and as a measure of the performance eof the final product. The problem definition will also state any restrictions that may be placed on the software solution.


A further important aspect of the problem definition is to determine the feasibility of a software solution. There are many factors that need to be taken into consideration when determining if it is feasible to proceed with the development of a new software solution. Factors that affect the feasibility of a software development include: whether the problem is worth solving, constraints on the development, financial feasibility, operational feasibility, technical feasibility, scheduling, a possible alternatives, and the social and ethical considerations.


Constraints on the development are factors that limit the development in any way, such as the amount of change needed to implement the new system.


Financial feasibility is concerned with the ability of the organization to profit from the implementation of the proposed system. The financial feasibility of a new system as often presented as a cost-benefit analysis in which the cost of the new system is compared with the benefits.


Operational feasibility is centred on the capability of the organization to handle the manual processing involved with the system.


Technical feasibility is concerned with matching the organization’s technical resources with those needed for the new system. It also involves an assessment of the required hardware and software to ensure that the tasks can be carried out by the proposed system.


Scheduling feasibility examines whether the proposed system can be implemented within a deadline. The deadline is often inflexible because of some external influence; for example, the Year 2000 problem had a deadline of 1 January 2000 which could not be postponed to allow for a longer development time.


Any new system needs to be developed with social and ethical considerations. For example, if the new system involves amassing a large database of personal information, the safeguards for the individual need to be fully investigated.


With these requirements in mind, management contracted a development team to update the computer software system. After a preliminary meeting the team decided to employ a structured approach for the development process, as the required system is quite complex. However, they have left open the possibility of using different development approaches for each of the major software components.


The first phase of the development process, defining the problem, involves the systems analysts, management and the users of the system. An overall set of requirements is gathered in initial meetings with management and the users in order to gather information about exactly what the system is going to do. The result of this activity is a report detailing the requirements, together wit a feasibility study.


In order for the system to work effectively, its operation needs to be fully understood. The next phase in the process is for the analysts to gather information about the present workings of the system. The information is gathered in a number of different ways, including interviews with staff and customers, observation of the process that are carried out and an examination of the documents that form part of the system. The results of this phase are presented as a report. Aspects of the system are often represented diagrammatically in the form of a dataflow diagram, or in a summary form such as an IPO chart.
Case Study – ‘Bikes To Go’


‘Bikes To Go’ is a bicycle hire business with six outlets in various suburbs of Sydney. Hirers of bicycles can return the bicycle to any of the outlets around the city. The present system consists of individual computer systems in each of the shops. This means that, when the bicycle is returned to a shop other than the one from which it was hired, a telephone call has to be made to determine the hire details before a 
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Refund of the deposit can be mad. Management wants to speed up the return of the bicycles as well as be able to monitor the demand at each branch so that bicycles can be transferred by truck ot those branches where the supply is running low. Management also has the idea that visitors would be better served if they were able to make inquiries and bookings via the Internet.�
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