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Rapid Application Development (RAD)

(adapted from Avison and Fitzgerald, 2003)

Rapid Application Development (RAD), first associated with James Martin (1991), was developed as a reaction to the problems of traditional development, in particular the problems of long lead times.  It also addresses the problems associated with changing and evolving requirements during the development process.  RAD has a number of general characteristics:

1. Incremental development.  An important element of the philosophy of RAD is the belief that not all a system's requirements can be specified in advance. RAD starts with a high-level, rather imprecise list of requirements, which are refined and changed during the process (top-down, functional decomposition).  RAD identifies the easy, obvious requirements and uses these as a starting point for development, recognising that future iterations will be able to handle the evolving requirements over time.

2. Timeboxing. The system to be developed is divided up into a number of components or timeboxes that are developed separately.  The most important requirements, and those with the largest potential benefit, are developed first and delivered as quickly as possible in the first timebox.
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RAD compartmentalises the development and delivers quickly and often.  This provides the business and its users with a quick, but hopefully useful, part of the system in a short timescale; the system is probably quite limited in relation to total requirements, but at least something has been delivered.  There is a trade-off of 'wish lists' for speed of development.  Each subsequent timebox can accommodate changes or emerging requirements.  It also has the advantage that users can become experienced with using and working with the system, and learn what they really require based on the system features they have.  

Once the duration of the timebox has been decided, it is imperative that the system is delivered at the end of it, as timeboxes are fixed; if slippage is experienced during the development of a timebox then some of the things that the system was going to do will be jettisoned.  This is a radically different approach to the traditional development approach, where typically, time and resources are variable, but the functionality is fixed.  In RAD, the opposite applies; time and resources are regarded as fixed, and functionality is a variable.
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3. The Pareto principle (the 80/20 rule). RAD proposes that around 80% of a system's functionality can be delivered with about 20% of the total effort needed to complete the requirements.  This means that it is the last, and probably most complex, 20% of requirements that take most time and effort - so why do it?  Just deliver as much as possible of the 80% in the first timebox, the rest, if necessary, can be delivered in subsequent timeboxes.

4. MoSCoW rules.  In RAD the requirements of a project are prioritised using what is termed the MoSCoW rules:

· M = 'the Must Haves'.  Without these features the project is not viable.

· S = 'the Should Haves'.  To gain maximum benefit these features will be delivered but the project's success does not rely on them.

· C = 'the Could Haves'.  If time and resources allow, these features will be delivered, but they can easily be left out without impacting on the project.

· W = 'the Won't Haves'. These features will not be delivered.  They can be left out and possibly, although not necessarily, be done in a later timebox.

The MoSCoW rules ensure that a critical examination is made of requirements and that no 'wish lists' are made by users.

5. JAD workshops.  RAD requires high levels of user participation from all stakeholders and achieves this partly through the JAD (joint application development) workshop.  JAD is a facilitated meeting which overcomes the long time that the cycle of interviews take by getting all the relevant people together to hammer out decisions.

6. Prototyping.  Prototyping is used to speed up the development process and elicit user requirements (see previous handout).

7. Sponsor and champion. A sponsor is usually a senior executive who understands and believes in the RAD/JAD approach, and who has the power to overcome the bureaucracy and internal politics that can delay decision-making.  A champion is much the same thing, but at a lower level of seniority.

8. Toolsets. In general, RAD advocates the use of toolsets (e.g. Integrated-CASE) to automate routine and time-consuming tasks, and facilitate code re-use.

Not all projects are thought to be suitable for RAD (e.g. safety critical systems such as aircraft systems).  Many of the criticisms that apply to prototyping also apply to RAD.

RAD also requires a culture change in the organisation due to:

· The need for interdisciplinary team working as opposed to individual specialisations.

· The empowering of users and developers to make decisions as opposed to decisions being made on high.

· A 'fit for the purpose' mentality, rather than striving for perfection.

· The notion that changes in requirements are expected, instead of 'not allowed'.

· A non-blame culture and all pulling together, rather than finger pointing or finding scapegoats when things go wrong.

Dynamic Systems Development Method (DSDM)

DSDM is a RAD approach, developed by the DSDM consortium, which was founded in 1994 with the goal of creating a standard RAD method, based on commercial practice. DSDM attempts to address the ongoing problem of the length of time it takes to develop information systems.

DSDM embraces the general characteristics of RAD, such as JAD, timeboxing, MoSCoW rules, prototyping (discussed previously). 

The method comprises the following five generic stages, which are tailored to the specific business and technical needs of the development context:

1. Feasibility study

2. Business study

3. Functional model iteration

4. Design and build iteration

5. Implementation.

These stages follow a spiral life-cycle as depicted below (known as the ‘three pizzas and a cheese’ diagram).

1.  Feasibility study

This phase includes the usual feasibility elements, such as cost-benefit analysis, estimates of the development time-scale and costs, and a rough project plan.    Unusually though, the suitability of the DSDM method for the project is considered; DSDM is not really suited to large, complex problems, nor for real-time applications.  Projects where all the requirements must be delivered at once may also not be suitable.  Generally, applications where the requirements are unclear but time is critical are particularly suited to DSDM. This phase should occupy a few weeks at most.

2.  Business study

This phase identifies the scope of the overall project and provides an understanding of the business processes involved, their rationales, and their information needs; an output is the business area definition (which may include high-level DFD’s and entity models, or business object model if the environment is O-O – DSDM is not prescriptive).  It also identifies the stakeholders that need to be involved.  JAD workshops are used to gather high-level requirements, which are then prioritised. Which prototypes will need to built is also planned.

The feasibility study and business study are sequential and must be completed before the other phases as they define the scope of the project, and subsequent development activities.

3. Functional model iteration

In this phase, the focus is on refining the functional and informational requirements, involving four activities (which may be repeated):

· Identify what is to be produced

· Plan how and when to do it

· Create the prototype

· Review/evaluate the prototype.

All prototypes are intended to evolve into the final system, and are thoroughly tested.

4.  Design and build iteration

This is where the system is built ready for delivery to users, following the same four steps in the previous iteration.  At least the ‘must haves’ and hopefully some of the ‘should haves’ will be delivered.

5.  Implementation

This is the cutover from the existing system to the new, and includes training, completion of user manuals and documentation.  Finally, a Project Review Document is produced, which assesses whether further timeboxes are required (e.g. to add functionality in response to emerging requirements or to address the ‘could haves’).

Rapid Application Development (RAD)

RAD, first associated with James Martin (1991), was developed as a reaction to the problems of traditional development, in particular the problems of long lead times, and evolving requirements during the development process.  

RAD has a number of general characteristics:

1. Incremental development.  RAD proponents believe that not all a system's requirements can be specified in advance. RAD starts with a high-level, rather imprecise list of requirements, which are refined and changed during the process (top-down, functional decomposition).  RAD identifies the easy, obvious requirements and uses these as a starting point for development, recognising that future iterations will be able to handle the evolving requirements over time.

2. Timeboxing. The system to be developed is divided up into separate timeboxes.  The most important requirements, with the largest potential benefit, are developed first and delivered in the first timebox.

Timebox development

A
D
I

A
D
I

A
D
I

     Timebox 1
     Timebox 2           Timebox 3


      

Traditional development

 A
D
I


Time

· RAD delivers quickly and often -  the system is probably quite limited in relation to total requirements (a trade-off of 'wish lists' for speed), but at least something has been delivered.    

· Each subsequent timebox can accommodate changes or emerging requirements.  

· Users can become experienced with using and working with the system, and learn what they really require based on the system features they have.  

· Once the duration of the timebox has been decided, it is imperative that the system is delivered at the end of it, as timeboxes are fixed; if slippage is experienced during the development of a timebox then some of the things that the system was going to do will be jettisoned.  This is a radically different approach to the traditional development approach, where typically, time and resources are variable, but the functionality is fixed.  In RAD, the opposite applies; time and resources are regarded as fixed, and functionality is a variable.
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3. The Pareto principle (the 80/20 rule). RAD proposes that around 80% of a system's functionality can be delivered with about 20% of the total effort needed to complete the requirements.  This means that it is the last, and probably most complex, 20% of requirements that take most time and effort - so why do it?  Just deliver as much as possible of the 80% in the first timebox, the rest, if necessary, can be delivered in subsequent timeboxes.

4. MoSCoW rules.  In RAD the requirements of a project are prioritised using what is termed the MoSCoW rules:

· M = 'the Must Haves'.  Without these features the project is not viable.

· S = 'the Should Haves'.  To gain maximum benefit these features will be delivered but the project's success does not rely on them.

· C = 'the Could Haves'.  If time and resources allow, these features will be delivered, but they can easily be left out without impacting on the project.

· W = 'the Won't Haves'. These features will not be delivered.  They can be left out and possibly, although not necessarily, be done in a later timebox.

The MoSCoW rules ensure that a critical examination is made of requirements and that no 'wish lists' are made by users.

5. JAD workshops.  RAD requires high levels of user participation from all stakeholders and achieves this partly through the JAD (joint application development) workshop.  JAD is a facilitated meeting which overcomes the long time that the cycle of interviews take by getting all the relevant people together to hammer out decisions.

6. Prototyping.  Prototyping is used to speed up the development process and elicit user requirements (see previous handout).

7. Sponsor and champion. A sponsor is usually a senior executive who understands and believes in the RAD/JAD approach, and who has the power to overcome the bureaucracy and internal politics that can delay decision-making.  A champion is much the same thing, but at a lower level of seniority.

8. Toolsets. In general, RAD advocated the use of toolsets (e.g. Integrated-CASE) to automate routine and time-consuming tasks, and facilitate code re-use.

Not all projects are thought to be suitable for RAD (e.g. safety critical systems such as aircraft systems).  Many of the criticisms that apply to prototyping also apply to RAD.

RAD also requires a culture change in the organisation due to:

· The need for interdisciplinary team working as opposed to individual specialisations.

· The empowering of users and developers to make decisions as opposed to decisions being made on high.

· A 'fit for the purpose' mentality, rather than striving for perfection.

· The notion that changes in requirements are expected, instead of 'not allowed'.

· A non-blame culture and all pulling together, rather than finger pointing or finding scapegoats when things go wrong.

Dynamic Systems Development Method (DSDM)

DSDM is a RAD approach, developed by the DSDM consortium, which was founded in 1994 with the goal of creating a standard RAD method, based on commercial practice. DSDM attempts to address the ongoing problem of the length of time it takes to develop information systems.

DSDM embraces the general characteristics of RAD, such as JAD, timeboxing, MoSCoW rules, prototyping (discussed previously). 

The method comprises the following five generic stages, which are tailored to the specific business and technical needs of the development context:

1. Feasibility study

2. Business study

3. Functional model iteration

4. Design and build iteration

5. Implementation.

These stages follow a spiral life-cycle (known as the ‘three pizzas and a cheese’ diagram).

1.  Feasibility study

· Includes the usual feasibility elements, such as cost-benefit analysis, estimates of the development time-scale and costs, and a rough project plan.    

· Unusually though, the suitability of the DSDM method for the project is considered; DSDM is not really suited to large, complex problems, nor for real-time applications.  Projects where all the requirements must be delivered at once may also not be suitable.  Generally, applications where the requirements are unclear but time is critical are particularly suited to DSDM. 

· This phase should occupy a few weeks at most.

2.  Business study

· Identifies the scope of the overall project and provides an understanding of the business processes involved, their rationales, and their information needs; an output is the business area definition (which may include high-level DFD’s and entity models, or business object model if the environment is O-O – DSDM is not prescriptive).  

· It also identifies the stakeholders that need to be involved.  JAD workshops are used to gather high-level requirements, which are then prioritised. Which prototypes will need to built is also planned.

The feasibility study and business study are sequential and must be completed before the other phases as they define the scope of the project, and subsequent development activities.

3. Functional model iteration

In this phase, the focus is on refining the functional and informational requirements, involving four activities (which may be repeated):

· Identify what is to be produced

· Plan how and when to do it

· Create the prototype

· Review/evaluate the prototype.

All prototypes are intended to evolve into the final system, and are thoroughly tested.

4.  Design and build iteration

This is where the system is built ready for delivery to users, following the same four steps in the previous iteration.  At least the ‘must haves’ and hopefully some of the ‘should haves’ will be delivered.

5.  Implementation

· This is the cutover from the existing system to the new, and includes training, completion of user manuals and documentation.  

· Finally, a Project Review Document is produced, which assesses whether further timeboxes are required (e.g. to add functionality in response to emerging requirements or to address the ‘could haves’).
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