The Life Cycle Approach to Developing Information Systems

The Linear Approach

The linear systems development life cycle (SDLC) is a general approach to developing systems.  It has had an enormous influence, and has been the basis of many systems development projects since the 1970's.  Although there are many variants (e.g. the National Computing Centre model, Royce's Waterfall model), it has the following basic, sequential structure:

· Conceptualisation and planning

· Feasibility study 

· Systems investigation

· Systems analysis

· Systems design

· Implementation

· Review and maintenance.

Potential strengths of the SDLC

· It is a tried and tested approach that is very suitable for the development of large-scale IS.

· The SDLC consists of discrete stages, each of which has distinct activities and a specific end-product, often documentation, which serves as input to the next stage.

· At the end of each phase, there is an opportunity to review progress.

· It assumes the satisfactory completion of one stage before the next begins.

· It takes a top-down approach, from a broad overall view to technical detail, thereby taking a 'divide and conquer' approach to dealing with complexity: a complex systems problem to be broken down into manageable and understandable tasks.

· The structured nature of the SDLC allows the incorporation of project management techniques and tools to guide the ISD process.

· The logical sequence of steps helps eliminate the problem of premature coding, before the requirements have been satisfactorily captured.

· The SDLC relies on the production of systems documentation and standards of development that can be used as a guide to developers and future maintainers, and to communicate with developers and users.

Potential weaknesses of the SDLC
· It is an efficient means of computerising existing manual systems.  It produces systems modelled on the manual systems they are replacing.  However, modern day organisations and their environments are ever changing, so the model can inhibit lateral thinking.

· Sequential models restrict user input throughout the process.  This can result in substantial and costly modifications late in the development process.  It becomes increasingly difficult and expensive to change system requirements the further a system is developed.

· The SDLC is concerned with large-scale systems development (e.g. mainframes) and is not appropriate to small-scale development.

· It is time-consuming and costly in terms of human resourcing and monetary expenditure.  The modern day business requirement is for systems to be developed as quickly as is practicable and within budgetary constraints.

· It is an inflexible approach due to its sequential nature; time and cost savings can be achieved by developing stages of the SDLC in parallel or out of sequence. It is inevitably necessary to carry out a series of iterations when, for example, new requirements are discovered or sub-phases might prove unnecessary.

· It is output driven: the outputs the system is meant to produce are usually decided very early in the project, and then the inputs, file specifications and processes are designed to meet the output needs.  If (when!) output needs change, however, a very large change to the system design is necessary.

· There is an emphasis on 'hard' thinking. The SDLC  assumes that there are 'facts' that only need to be investigated and identified; it assumes that there can be a 'best' solution. For this reason, the SDLC is only useful for the development of operational data processing systems where the information processing is structured and routine.  In reality, development situations are often ambiguous, messy and problematical.  It is therefore, not an appropriate approach for managerial decision-making systems which process unstructured information.

The Iterative Approach

When developing systems where requirements are difficult to specify, it is unrealistic to follow a sequential process which relies on getting things correct at each stage of development before starting subsequent activities.  In these more complex situations an iterative approach is appropriate.  One example of a life cycle model which uses the iterative approach is the spiral model (first developed by Boehm, 1988) which represents an evolutionary approach to ISD.  It involves carrying out the same activities over a number of cycles in order to clarify requirements and solutions.  As can be seen, development spirals outward from the centre in a clockwise direction with each cycle of the spiral resulting in successive refinement of the system.

In each cycle of the spiral there are four main activities, represented by the four quadrants.  First, there is planning (bottom left quadrant) and at each cycle round the spiral this is about planning the next part or phase, and different elements will be involved depending on what stage the project has reached.  Second, there is an objectives phase (top left), then third, a risk analysis stage (top right) concerned with the identification and resolution of risks in the system.  Risks, such as design flaws, failing to meet user needs, escalating costs, losing sight of the perceived system benefits, etc., are detected early in the development process.  The fourth stage is development (bottom right).  In the early stages this might involve the development of manual or paper models, it might involve the development of a prototype.  The prototype might be used to help define and understand the requirements or illustrate a user interface for users to react to, or whatever.  These may then evolve into the delivered system.  The exact number of cycles is not defined.  The vertical axis in the model represents the cumulative cost of the project, which increases with each cycle.  The horizontal axis represents the commitment to the project, also increasing with each cycle.

Questions

1. What is the difference between the systems development lifecycle (SDLC) and a methodology?

2. What are the phases/stages involved in the traditional SDLC?

3. What techniques might you use at the different stages of the SDLC?

4. What are the benefits and limitations associated with the SDLC?

5. Have you encountered any different life cycle models? 

Potential strengths of the SDLC

· A tried and tested approach that is very suitable for the development of large-scale IS.

· Each discrete stage, has distinct activities and a specific end-product, often documentation, which serves as input to the next stage.

· At the end of each phase, there is an opportunity to review progress.

· It assumes the satisfactory completion of one stage before the next begins.

· It takes a top-down approach, from a broad overall view to technical detail - a 'divide and conquer' approach: problems are broken down into manageable tasks.

· The structured nature allows the use of project management techniques to guide the process.

· The logical sequence of steps helps eliminate the problem of premature coding, before the requirements have been satisfactorily captured.

· Relies on the production of documentation and standards to guide developers & maintainers, and to communicate with developers and users.

Potential weaknesses of the SDLC
· It is an efficient means of computerising existing manual systems.  It produces systems modelled on the manual systems they are replacing.  However, modern day organisations and their environments are ever changing, so the model can inhibit lateral thinking.

· Sequential models restrict user input throughout the process.  This can result in substantial and costly modifications late in the development process.  It becomes increasingly difficult and expensive to change system requirements the further a system is developed.

· The SDLC is concerned with large-scale systems development (e.g. mainframes) and is not appropriate to small-scale development.

· It is time-consuming and costly in terms of human resourcing and monetary expenditure.  The modern day business requirement is for systems to be developed as quickly as is practicable and within budgetary constraints.

· It is an inflexible approach due to its sequential nature; time and cost savings can be achieved by developing stages of the SDLC in parallel or out of sequence. It is inevitably necessary to carry out a series of iterations when, for example, new requirements are discovered or sub-phases might prove unnecessary.

· It is output driven: the outputs the system is meant to produce are usually decided very early in the project, and then the inputs, file specifications and processes are designed to meet the output needs.  If (when!) output needs change, however, a very large change to the system design is necessary.

· There is an emphasis on 'hard' thinking. The SDLC  assumes that there are 'facts' that only need to be investigated and identified; it assumes that there can be a 'best' solution. For this reason, the SDLC is only useful for the development of operational data processing systems where the information processing is structured and routine.  In reality, development situations are often ambiguous, messy and problematical.  It is therefore, not an appropriate approach for managerial decision-making systems which process unstructured information.
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