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2.2 Incremental  Process model

· Rather than deliver the system as a single delivery, the development and delivery is broken down into increments with each increment delivering part of the required functionality.

· User requirements are prioritised and the highest priority requirements are included in early increments.

· Once the development of an increment is started, the requirements are frozen though requirements for later increments can continue to evolve.

Incremental development advantages
· Customer value can be delivered with each increment so system functionality is available earlier.

· Early increments act as a prototype to help elicit requirements for later increments.

· Lower risk of overall project failure.

· The highest priority system services tend to receive the most testing[image: image4.wmf]Phase iteration
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2.3
Evolutionary development 

· Objective is to work with customers and to evolve a final system from an initial outline specification. Should start with well-understood requirements and add new features as proposed by the customer.[image: image2.png]Methodology: Software Life Cycle Process Management: The Evolutionary Model
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The next logical step in life cycle
development is the evolutionary
model, which explicitly extends the
incremental model to the
requirements phase/ Figure
illustrates this, showing that the first
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The advantages of the evolutionary model are as
follows:

The model can be used when the requirements
cannot or will not be specified

The user can experiment with the system to
improve the requirements.

Greater user/acquirer involvement is required
than in the waterfall method.

Build Increment
#2

build increment is used to refine the
requirement s for a second build
increment.

‘The disadvantages are:

Use of the method is exploratory in
nature and therefore constitutes a
high-risk endeavor. Strong
management is required.

This method is used as an excuse
for hacking to avoid documenting
the requirements o design, even if
they are well understood.
Users/acquirers do not understand
the nature of the approach and can
be disappointed when results are
unsatisfactory.




2.3.1

Prototyping  Life Cycle Models

Prototype :
A prototype is a toy implementation of the system. A prototype usually exhibits limited functional capabilities, low reliability, and inefficient performance compared to the actual software. A prototype is usually built using several shortcuts. The shortcuts might involve using inefficient, inaccurate, or dummy functions. The shortcut implementation of a function, for example, may produce the desired results by using a table look-up instead of performing the actual computations. A prototype usually turns out to be a very crude version of the

actual  system.

Need for a prototype in software development
There are several uses of a prototype. An important purpose is to illustrate the input data formats, messages, reports, and the interactive dialogues to the customer. This is a valuable mechanism for gaining better understanding of the customer’s needs:

• how the screens might look like

• how the user interface would behave

• how the system would produce outputs

This is something similar to what the architectural designers of a building do; they show a  prototype of the building to their customer. The customer can evaluate whether he likes it or not and the changes that he would need in the actual product. A similar thing happens in the case of a software product and its prototyping model. Another reason for developing a prototype is that it is impossible to get the perfect product in the first attempt. Many  researchers and engineers advocate that if you want to develop a good product you must plan to throw away the first version. The experience gained in developing the prototype can be used to develop the final product. A prototyping model can be used when technical solutions are unclear to the development team. A developed prototype can help engineers to critically examine the technical issues associated with the product development. Often,

major design decisions depend on issues like the response time of a hardware controller, or the efficiency of a sorting algorithm, etc. In such circumstances, a prototype may be the best or the only way to resolve the technical issues. 

Examples for prototype model

Example 1: User requirements are not complete

In any application software like billing in a retail shop, accounting in a firm, etc the users of the software are not clear about the different functionalities required. Once they are provided with the prototype implementation, they can try to use it and find out the missing

functionalities.

Example 2: Technical issues are not clear

Suppose a project involves writing a compiler and the development team has never written a compiler. In such a case, the team can consider a simple language, try to build a compiler in order to check the issues that arise in the process and resolve them. After successfully building a small compiler (prototype), they would extend it to one that supports a complete language.

2.3.2

Spiral model

The Spiral model of software development is shown in fig. 2.2. The diagrammatic representation of this model appears like a spiral with many loops. The exact number of loops in the spiral is not fixed. Each loop of the spiral represents a phase of the software process. For example, the innermost loop might be concerned with feasibility study. The next loop with requirements specification, the next one with design, and so on. Each phase in this model is split into four sectors (or quadrants) as shown in fig. 2.2. The following activities are carried out

during each phase of a spiral model. 

 First quadrant (Objective Setting)

• During the first quadrant, it is needed to identify the objectives of the phase.

• Examine the risks associated with these objectives.

- Second Quadrant (Risk Assessment and Reduction)

• A detailed analysis is carried out for each identified project risk.

• Steps are taken to reduce the risks. For example, if there is a risk

that the requirements are inappropriate, a prototype system may be developed.

- Third Quadrant (Development and Validation)

• Develop and validate the next level of the product after resolving the identified risks.

- Fourth Quadrant (Review and Planning)

• Review the results achieved so far with the customer and plan the next iteration around the spiral.

• Progressively more complete version of the software gets built with each iteration around the spiral.

Circumstances to use spiral model

 The spiral model is called a meta model since it encompasses all other life cycle models. Risk handling is inherently built into this model. The spiral model is suitable for development of technically challenging software products that are prone to several kinds of risks. However, this model is much more complex than the other models – this is probably a factor deterring its use in ordinary projects. 
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The main feature of the spiral model:

Planning, Analysis, Development, and Testing
are repeated on each iteration.

User acceptance testing will be started only
after source code s ready.

Boshm, BW. (1988) "A Spial Model o Software Development
‘and Entasement” Computer, May, pp. 61-72.




Comparison of different life-cycle models

The classical waterfall model can be considered as the basic model and all other life cycle models as embellishments of this model. However, the classical waterfall model can not be used in practical development projects, since this model supports no mechanism to handle the errors committed during any of the phases.

This problem is overcome in the iterative waterfall model. The iterative waterfall model is probably the most widely used software development model evolved so far. This model is simple to understand and use. However, this model is suitable only for well-understood problems; it is not suitable for very large projects and for projects that are subject to many risks. The prototyping model is suitable for projects for which either the user Requirements or the underlying technical aspects are not well understood. This model is especially popular for development of the user-interface part of the projects.

The evolutionary approach is suitable for large problems which can be decomposed into a set of modules for incremental development and delivery.  This model is also widely used for object-oriented development projects. Of course, this model can only be used if the  incremental delivery of the system is acceptable to the customer. The spiral model is called a meta model since it encompasses all other life cycle models. Risk handling is inherently built into this model. The spiral model is suitable for development of technically challenging  software products that are prone to several kinds of risks. However, this model is much more complex than the other models – this is probably a factor deterring its use in ordinary projects.

The different software life cycle models can be compared from the viewpoint of the customer. Initially, customer confidence in the development team is usually high irrespective of the development model followed. During the lengthy development process, customer confidence normally drops off, as no working product is immediately visible. Developers answer customer queries using technical slang, and delays are announced. This gives rise to customer  resentment. On the other hand, an evolutionary approach lets the customer experiment with a working product much earlier than the monolithic approaches. Another important advantage of the incremental model is that it reduces the customer’s trauma of getting used to an entirely new system. The gradual introduction of the product via incremental phases provides time to the customer to adjust to the new product. Also, from the customer’s financial viewpoint,

incremental development does not require a large upfront capital outlay. The customer can order the incremental versions as and when he can afford them. 

 2.4
     The Rational Unified Process

· A modern process model derived from the work on the UML and associated process.

· Normally described from 3 perspectives

· A dynamic perspective that shows phases over time;

· A static perspective that shows process activities;

· A practive perspective that suggests good practice.

· Inception
Establish the business case for the system.

· Elaboration  Develop an understanding of the problem domain and the system architecture.

· Construction

            System design, programming and testing.

· Transition


Deploy the system in its operating environment.
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In addition to the benefits that arise from

being variation of the waterfall model,
the incremental model has the following
advantages:

Operation &
Maintenance

+Less cost and time is required to make
the first delivery.

« Lessriskis incurred to develop the
smaller systems represented by the
increments.

* User requirement changes may
decrease because of the quicker time to
first release.

« Incremental funding is allowed; that is,
only one or two increments might be
funded when the program starts.
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However, if the incremental model is
inappropriate or misused, it has the
following disadvantages:

+  Fielding of initial increments may
destabilize later increments through
unplanned levels of user change
requests.

+ If requirements are ot as stable or
complete as thought earlier, increments
might be withdrawn from service,
reworked, and rereleased

+ Managing the resulting cost, schedule,
and configuration complexity may
exceed the capabilites of the
organization.

Operation &
Maintenance





