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Spiral Model is a combination of a waterfall model and iterative model. Each phase in
spiral model begins with a design goal and ends with the client reviewing the
progress. The spiral model was first mentioned by Barry Boehm in his 1986 paper.

The development team in Spiral-SDLC model starts with a small set of requirement
and goes through each development phase for those set of requirements. The software
engineering team adds functionality for the additional requirement in every-increasing
spirals until the application is ready for the production phase.
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The spiral model combines the idea of iterative development with the
systematic, controlled aspects of the waterfall model. This Spiral model is a
combination of iterative development process model and sequential linear
development model i.e. the waterfall model with a very high emphasis on risk
analysis. It allows incremental releases of the product or incremental
refinement through each iteration around the spiral.
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Spiral Model - Design

The spiral model has four phases. A software project repeatedly passes through
these phases in iterations called Spirals.

Identification

This phase starts with gathering the business requirements in the baseline
spiral. In the subsequent spirals as the product matures, identification of
system requirements, subsystem requirements and unit requirements are all
done in this phase.

This phase also includes understanding the system requirements by continuous
communication between the customer and the system analyst. At the end of
the spiral, the product is deployed in the identified market.

Design

The Desigh phase starts with the conceptual design in the baseline spiral and
involves architectural design, logical design of modules, physical product
design and the final design in the subsequent spirals.

Construct or Build

The Construct phase refers to production of the actual software product at
every spiral. In the baseline spiral, when the product is just thought of and the
design is being developed a POC (Proof of Concept) is developed in this phase
to get customer feedback.

Then in the subsequent spirals with higher clarity on requirements and design
details a working model of the software called build is produced with a version
number. These builds are sent to the customer for feedback.

Evaluation and Risk Analysis

Risk Analysis includes identifying, estimating and monitoring the technical
feasibility and management risks, such as schedule slippage and cost overrun.
After testing the build, at the end of first iteration, the customer evaluates the
software and provides feedback.

The following illustration is a representation of the Spiral Model, listing the
activities in each phase.
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Based on the customer evaluation, the software development process enters
the next iteration and subsequently follows the linear approach to implement
the feedback suggested by the customer. The process of iterations along the
spiral continues throughout the life of the software.

Spiral Model Application

The Spiral Model is widely used in the software industry as it is in sync with the
natural development process of any product, i.e. learning with maturity which
involves minimum risk for the customer as well as the development firms.

The spiral model is similar to the incremental model, with more emphasis placed on risk

analysis. The spiral model has four phases: Planning, Risk Analysis, Engineering and
Evaluation. A software project repeatedly passes through these phases in iterations (called
Spirals in this model). The baseline spiral, starting in the planning phase, requirements are

gathered and risk is assessed. Each subsequent spirals builds on the baseline spiral.
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Planning Phase: Requirements are gathered during the planning phase. Requirements like
‘BRS’ that is ‘Bussiness Requirement Specifications’ and ‘SRS’ that is ‘System Requirement

specifications’.

Risk Analysis: In the risk analysis phase, a process is undertaken to identify risk and
alternate solutions. A prototype is produced at the end of the risk analysis phase. If any
risk is found during the risk analysis then alternate solutions are suggested and

implemented.

Engineering Phase: In this phase software is developed, along with testing at the end of

the phase. Hence in this phase the development and testing is done.

Evaluation phase: This phase allows the customer to evaluate the output of the project to

date before the project continues to the next spiral.

Diagram of Spiral model:
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Advantages of Spiral model:

e High amount of risk analysis hence, avoidance of Risk is enhanced.
e Good for large and mission-critical projects.

e Strong approval and documentation control.

e Additional Functionality can be added at a later date.

o Software is produced early in the software life cycle.

Disadvantages of Spiral model:

e (Can be a costly model to use.
e Risk analysis requires highly specific expertise.
e Project’s success is highly dependent on the risk analysis phase.

e Doesn’t work well for smaller projects.

When to use Spiral model:

e When costs and risk evaluation is important

e For medium to high-risk projects

e Long-term project commitment unwise because of potential changes to economic
priorities

e Users are unsure of their needs

e Requirements are complex

e New product line

o Significant changes are expected (research and exploration)
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WinWin Spiral Model
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(Additions to the spiral model shown in beld.)

Typical Cycle of the WinWin Spiral

o Identify the system or subsystem's key stakeholders.
o Identify the stakeholders' win conditions for the system or subsystem.
o Negotiate win-win reconciliations of the stakeholders' win conditions.

o FElaborate the system or subsystem's product and process objectives, constraints,
and alternatives.

o Evaluate the alternatives with respect to the objectives and constraints. Identify an
dresolve major sources of product and process risk.

o FElaborate the definition of the product and process.

o Plan the next cycle, and update the life-cycle plan, including partition of
the system into subsystems to be addressed in parallel cycles. This can
include a plan to terminate the project if it is too risky or infeasible. Secure

the management's commitment to proceed as planned.
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