	
	SD Lifecycle Guideline



Purpose

The purpose of this guideline is to provide assistance in defining the project approach. Selecting the appropriate project lifecycle for each project is important for planning, controlling and executing the project, and is the responsibility of the Project/Program Manager. This guideline addresses both non-software development and software and development projects. 

Approach

The Project/Program Manager should select the appropriate project lifecycle. The selection of the project lifecycle is done early in the project planning activities.

Selecting the Appropriate Software Development Lifecycle Model

Selecting an appropriate Software Development Lifecycle Model is an important step in any software development project. Each Software Development Lifecycle model has different strengths and weaknesses that must be considered in light of the project constraints, technology, and experience of the software development organization and team.

The following table is provided as a reference for selecting an appropriate Software Development Lifecycle Model.

	Project Characteristics
	Modified Waterfall
	Vision-Driven Spiral
	Composite Spiral – Waterfall
	Rapid Development – Rapid Delivery

	Unclear Requirements
	Good
	Excellent
	Good
	Excellent

	New Technology or Architecture Involved
	Fair
	Excellent
	Good
	Excellent

	Risk Management Important
	Fair
	Excellent
	Fair
	Fair

	Reliable System Required
	Excellent
	Excellent
	Good
	Good

	Schedule Predictability Required
	Excellent
	Fair
	Good
	Excellent

	Progress Visibility Required
	Fair
	Good
	Fair
	Excellent

	Cost Predictability Required
	Excellent
	Fair
	Good
	Excellent

	Product Scalability Required
	Excellent
	Excellent
	Excellent
	Excellent

	Allows for Midcourse Corrections
	Fair
	Fair
	Fair
	Good


Software Development Lifecycle Models

The following is a summary of several software development lifecycles. 

	Modified Waterfall Model
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	Description - The Modified Waterfall Software Development Model provides the major activities and deliverables that support the development of software applications/systems. Modified from the Pure Waterfall Model, this generic methodology allows for the overlap of phases, and aligns activities in a logical workflow to effectively plan and execute activities in an efficient and time sequenced approach. 

	Phases
	Project Deliverables

	Opportunity Assessment - The purpose of the Opportunity Assessment Process is to identify, prioritize/screen and select ideas that provide value to the customers and maximize return on investment. 
	· Project Initiation Document

	Concept – The purpose of the Concept Phase is to identify and document potential concepts to satisfy a defined business need.
	· Concept Analysis Document

· Project Initiation Document

	Requirements – The purpose of the Requirements Phase is to refine the business, user, and functional requirements to develop a clear understanding of software requirements.
	· Software Requirements Specification

· Project Plan and Business Case

· Technical Evaluation and Support Expectations

· Test Plan

	Design – The purpose of the Design Phase is to develop a precise statement of exactly what the application is to do and how it is to do it.
	· High Level Design Document

· Detailed Design Documents

· System/Application Support Plan

	Development – The purpose of the Development Phase is to transform the software design into working software code and conduct unit testing. 
	· Code

· Unit Test 

	Testing – The purpose of the Testing Phase in the software development lifecycle is to test the software code and user documentation for variances.
	· System Test 

· Acceptance Test

	Documentation and Training – The purpose of the Documentation and Training Phase is to prepare the user to operate and perform the functions of the application.
	· User Documentation

· Training

	Deployment – The purpose of the Deployment Phase is to package, release, install, configure, and update a software system. 
	· Deployment Strategy and Plan

· Installation Test and Acceptance Test

· Final Customer Acceptance

	Post-Deployment – The purpose of the Post-Deployment Phase is to provide on-going operations and support for the systems/applications throughout its installed site lifecycle. Included in this phase is measuring the results of the project with respect to the business case. 
	


	Composite Spiral – Waterfall Model (CIS)
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	Description - The Composite Spiral – Waterfall Model combines characteristics from both the Spiral and Pure Waterfall models. This model provides for iterations in design and deployment of software applications/systems. More specifically, this model has been developed using an object-oriented approach to design and development providing for specific object-oriented deliverables.

	Phases
	Software Development Deliverables

	Opportunity Assessment - The purpose of the Opportunity Assessment Process is to identify, prioritize/screen and select ideas that provide value to the customers and maximize return on investment. 
	· Same as Modified Waterfall

	Concept – The purpose of the Concept Phase is to identify and document potential concepts to satisfy a defined business need.
	· Same as Modified Waterfall

	Requirements – The purpose of the Requirements Phase is to capture the users’ needs and expectations. The content of the requirements does not reference design or technology alternatives.
	· Software Requirements Specification

· Use Case Diagram

· Use Case Documents

· Activity Diagrams

· User Interface Definition Document

	Analysis – The purpose of the Analysis Phase is to transition the requirements into an appropriate architecture and design. Analysis establishes both the context of the system and ensures that the use cases are adequately understood and documented.
	· Domain Model

· Robustness Diagram

	Technology Selection – The purpose of the Technology Selection Phase is to evaluate technologies and tools that may be used in developing the software.
	· Technology Selection Document

	Architecture – The Architecture Phase is used to transition from analysis to design. A high-level view of the system and its components are developed in this phase.
	· Application Architecture Documents

· Component Diagram

· Layer Diagrams

· Package Diagrams

· System Architecture Documents

	Detailed Design – The purpose of Detailed Design Phase is to develop a detailed design of the proposed solution.
	· Subsystem Level Use Cases

· Detailed Sequence Diagrams

· Detailed Class Diagrams

	Construction – The purpose of Construction Phase is to build the product as a series of incremental iterations.
	· Code

	Deployment – The purpose of the Deployment Phase is to package, release, install, configure, and update a software system. 
	· Same as Modified Waterfall

	Post-Deployment – The purpose of the Post-Deployment Phase is to provide on-going operations and support for the systems/applications throughout its installed site lifecycle. Included in this phase is measuring the results of the project with respect to the business case. 
	· Same as Modified Waterfall


	Vision – Driven Spiral Model
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	Description – The Vision-Driven Spiral Model is a modified version of the Spiral Model originally developed by Barry W. Boehm. This model is based on a development spiral that is guided by an evolving vision relating business benefit and technical architecture. This iterative process begins with baseline functionality and each release includes more functionality and enhancements to the baseline. 

	Phases
	Software Development Deliverables

	Opportunity Assessment - The purpose of the Opportunity Assessment Process is to identify, prioritize/screen and select ideas that provide value to the customers and maximize return on investment. 
	· Same as Modified Waterfall

	Concept – The purpose of the Concept Phase is to identify and document potential concepts to satisfy a defined business need.
	· Same as Modified Waterfall

	Risk/Benefit Assessment - Both technical and non-technical risks are assessed.  Technical risks are addressed by developing a proof of concept that eliminates the risk by either proving the feasibility of any solution in a major risk area or by providing a satisfactory work around. Benefits (opportunities) are direct business benefits and technical benefits.  
	· Risk - Benefit Matrix

	Requirements - Initially, the major requirements are gathered. This specification is updated as needed during the project.
	· Software Requirements Specification

	Product Architecture - A preliminary product architecture is developed.  A product architecture is intended to evolve; a project architecture is fixed at a given point in time.
	· Data Flow Diagrams

· Component Diagrams

	Design - The first design is a preliminary, high-level design that documents the first draft of how to construct the selected solution. After a proof of concept is completed, a detailed, technical design is done.  This design document further defines the construction of the selected solution based on the findings of the proof of concept.
	· Schema

· Technical Design Documents

· Interface Design Documents

	Proof of Concept (POC) - At a minimum, a proof of concept moves data through all tiers of the system and exercises any proposed technologies and solutions.  The POC must prove that the solution will work. The POC may prove the concept to different audiences as the project progresses.  
	· Working prototype or test results.  

	Construction - Construction includes coding and unit testing.  During construction, issues may be identified that were not apparent during the POC.  When this happens, a risk assessment is done and an additional design and POC may be needed. 
	· Unit tested, executable code

	Hardening - Code hardening includes optimizing the code and error handling. 
	· Refined code

	System Testing - System testing is an end-to-end test of the new or changed code and is based on the requirements specification.  It may not be a beginning-to-end test of the entire system, but it starts at the entry point and ends at the exit point of the affected code.
	· Tested code
· Documented test results.

	User Documentation - User documentation may start at any point after the high level, general design, but it is usually most efficient to wait until the detailed design is completed and, possibly, most of the construction.
	· User manual

	Deployment – The purpose of the Deployment Phase is to package, release, install, configure, and update a software system. 
	· ·Same as Modified Waterfall

	Post-Deployment – The purpose of the Post-Deployment Phase is to provide on-going operations and support for the systems/applications throughout its installed site lifecycle. Included in this phase is measuring the results of the project with respect to the business case. 
	· Same as Modified Waterfall


	Rapid Development – Rapid Delivery Model
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	Description - The Rapid Development – Rapid Delivery Model is an approach to software development that combines iterative prototyping and builds while maintaining control on the project. The number and objectives of each iteration are planned at the beginning of each stage of the model.

	Phases
	Software Development Deliverables

	Opportunity Assessment - The purpose of the Opportunity Assessment Process is to identify, prioritize/screen and select ideas that provide value to the customers and maximize return on investment. 
	· Same as Modified Waterfall

	Concept – The purpose of the Concept Phase is to identify and document potential concepts to satisfy a defined business need.
	· Same as Modified Waterfall

	Prototype Iteration Planning – The purpose of this phase is to plan the number and objectives for the prototype iterations. Each iteration is used to evolve the prototype and design specification.
	· Prototype Iterative Design Plan

	Rapid Requirements – The purpose of the Rapid Requirements Phase is to define the business and user requirements for the new software application/system.
	· Requirements Model

	Rapid Prototyping – The purpose of the Rapid Prototyping Phase is to further define requirements through the development of successive prototypes. Prototyping is also used to help develop a design specification for the software application/system.
	· Prototype

· Design Specification

	Build Iteration Planning – The purpose of this phase is to plan a series of build iterations leading to a completed software application/system
	· Build Iterative Design Plan

	Test Design – The purpose of the Test Design Phase is to develop a comprehensive test plan for executing integration, system and acceptance testing in parallel with development of the system.
	· Test Plan and Test Scripts

	Application Build – The purpose of Application Build Phase is to develop the application components and final code. Through a series of iterative builds and unit testing the software components are constructed and integrated. 
	· Database and Software Components

· Code

	Testing – The purpose of the Testing Phase is to ensure that application components, within each iteration, meet specifications. Testing includes Integration, System and Customer Acceptance Testing. 
	· System Build

· Test Results

· Requests for Change

	Documentation and Training – The purpose of the Documentation and Training Phase is to prepare the user to operate and perform the functions of the application.
	· User Documentation

· Training

	Deployment – The purpose of the Deployment Phase is to package, release, install, configure, and update a software system. 
	· Same as Modified Waterfall

	Post-Deployment – The purpose of the Post-Deployment Phase is to provide on-going operations and support for the systems/applications throughout its installed site lifecycle. Included in this phase is measuring the results of the project with respect to the business case. 
	· Same as Modified Waterfall


Summary

Selecting the project approach is an important activity for each project. This activity is done early in project planning, and is the responsibility of the Project/Program Manager. The selection of the project approach is based on the type of project, individual project characteristics, the experience of the project team, project manager, and their organization, as well as the needs of the client. 
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