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What did you learn last week? 

Five phases 

• Collect requirements 

• Define scope statement 

• Create WBS 

• Verify scope 

• Control scope 



What is a Software Life Cycle ? 

 Main function: to establish the order in 

which a project specifies, prototypes, 

designs, implements, reviews, tests, and 

performs its other activities. 

 

 

SE, Software Lifecycle, Hans van Vliet,  

©2008 

Period of time that begins when a 

software product is conceived and ends 

when the product is retired from use 

Donald Reifer (1997) 

New product 

development 
Maintenance updates 

of existing software 

Every software-development effort goes 

through a ‘lifecycle’. 



Agenda 

 Lifecycle planning  

 Benefits of lifecycle models  

 Cover ten different models  

 Benefits and disadvantages  

 Choosing an appropriate model  

 Filling in a comparison table between the models  

 



The software development life cycle 

ISO 12207 



Lifecycle Planning 

 Three primary lifecycle model components  

 Phases and their order  

 Intermediate products of each phase  

 Reviews used in each phase 

 

 Greatly influences your chance of success  

 Not choosing a lifecycle is a bad option  

 
Human life cycle 



Inappropriate or Lack of a Lifecycle Model 

 

 

 Slow work 

 Repeated work 

 Unnecessary work 

 Frustration 



Benefits of a lifecycle 



Software Life-cycles  

1. Pure Waterfall 

2. Code and Fix 

3. Spiral 

4. Modified waterfall  

5. Evolutionary Prototyping  

6. Staged Delivery 

7. Design to Schedule  

8. Evolutionary delivery  

9. Design to Tools 

10. COTS (Commercial Off the Shelf Software) 

 



(Pure) Waterfall model 

 The “grand daddy” of models defining basic phases 

 “Pure” model: no phases overlap  

 Document-driven   

 

When ? 

 

 For well-defined and stable product definition, but 

complex 

 Quality requirements dominates cost and time  

 You have a technically weak staff or an 

inexperienced staff 

 Reduce energy 
 

Disadvantages?? 

First proposed in 1970 

by Winston Royce  

Iteration caused by 

V&V 



Pure Waterfall 

Disadvantages  

 Not flexible : Rigid march from start->finish  

 Difficult to fully define and specify 

requirements at the beginning of the project 

 Can produce excessive documentation during 

the lifecycle  

 Few visible signs of progress until the end. 

Customers like to 

see the progress 



CODE AND FIX 

1. Produce some code 

2. Check if it works 

3. Fix the errors, i.e.: start with step 1 again. 

 

ESPECIFICATION CODE RELEASE 

Maybe Maybe YES 

About what you 

you want to build. 



Code and Fix 

When? 

 Tiny projects that you intend to throw away shortly after they are built 

 For small proof concept programs 

 

Advantages  

 It has no overhead (do not spend time on planning, 

documentation, etc) 

 Requires little expertise, (anyone who has ever a computer 

program)  

 

Disadvantages  

 It provides no means of assessing progress; quality or identifying 

risks.  

This lifecycle model has no place on  

a rapid-development project 



Spiral  

• Risk-oriented life cycle model,  

• Miniprojects 

Each Iteration involves: 

1. Determine objectives, alternatives, and 

constraints 

2. Identify and resolve risks 

3. Evaluate alternatives 

4. Develop deliverables 

5. Plan the next iteration 

6. Commit to an approach for the next iteration 

Early iterations are “cheapest” 

Number of spirals is variable  

Barry Boehm, 1986 



Spiral  
Advantages  

 Risk orientation provides early warning  

 Early indication of fatal risks 

 Flexible 

Disadvantages  

 More complex  

 Requires attentive, and knowledgeable management 

 



Modified Waterfall 

With the purpose of correcting the major weaknesses in the pure 

waterfall model, minor modifications were introduced. 

 



Modified Waterfall: Sashimi  

Stronger  degree of  Overlapping phases  

Advantages  

 Reduces overall schedule  

 Reduces documentation  

 Works well if personnel continuity  

 

Disadvantages  

 Milestones more ambiguous  

 Progress tracking more difficult  

 Communication can be more difficult 

Japanese hardware 

development model 
WHEN:  with small, and well defined project, 

Peter DeGrace 



Evolutionary Prototyping 

 Begin with the most visible aspects 

 Develop system concept as the project progresses 

 Prototype 

Rapid Development, 1996 



Evolutionary Prototyping 

WHEN: it is good for situations with:  

 Rapidly changing requirements  

 Customer is reluctant to commit to a set of requirements, 

 Vague problem domain  

 Provides steady, visible progress  

 

Disadvantages  

 Time estimation is difficult  

 Project completion date may be unknown  

 An excuse to do “code-and-fix” 



BREAK! 10 minutes  



Staged Delivery 

Requirements 

Analysis 

Concept  

& Planning 

Architectural 

Design 

STAGE2:  Detailed design, implement and test 

STAGE3: Detailed design, implement and test 

STAGE1: Detailed design, implement and test 

STAGE4: Detailed design, implement and test 

STAGE n: Detailed design, implement and test 



Staged Delivery 

Advantages  

 Customers get product much sooner  

 Tangible signs of progress sooner  

 Problems discovered earlier  

 Increases flexibility 

 Reduces the integration and testing effort  

Disadvantages  

 Possible risk of feature creep  

 Requires a careful planning at 

 Management level: the stages  are meaningful to the 

customer 

 Technical level: dependencies between different 

components of the product.  

you know exactly when 

you set out to build it 

Your delivery is in successive 

stages throughout 

the project. 
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Design to Schedule 

Requirements 

Analysis 

Concept  

& Planning 

Architectural 

Design 

Medium High Priority: Detailed design, implement and test 

Medium Priority: Detailed design, implement and test 

High Priority:  Detailed design, implement and test 

Medium Low Priority: Detailed design, implement and test 

Low Priority: Detailed design, implement and test 

Run out of time 

and money 

Public 

Release 

Design-to-Schedule 
with risk reduction. 

Requirements are 

clearly prioritized 

Immovable 

deadline 



Evolutionary Delivery Lifecycle Model 

 Develop a 

Version 

 Deliver the 

Version 

 Incorporate 

customer 

feedback 

Elicit 

Stakeholder 

Feedback 

Software  

concept 

Preliminary 

Requirements 

Definition 

Design of  

Architecture 

and System core 

Parallel and Iterative definition of 

requirements and  architecture to create a 

foundations for versions 

Deliver final version 



Design-to-tools 

 A model where the project only incorporates features that 

are easy to implement by using or combining existing 

tools 

 Code and class libraries, code generators, etc. 

 

Functionality that 

will be built 

Functionality that will 

not be built in the 

product 

Functionality 

supported by the tools 

Ideal functionality 

Disadvantage 



Design-to-Tools Benefits 

 Maximum functionality vs. time 

 Can be combined with other lifecycle models 

 Initial spiral 

 Throwaway prototype 

 Staged delivery 

 Evolutionary delivery 

 Design-to-schedule 



Commercial Off-the-shelf Software 

 Build-vs.-buy software off the shelf (decision) 

 Advantages  

 Available immediately  

 Potentially lower cost  

Disadvantages  

 Not as tailored to your requirements  

 Remember: custom software rarely meets its ideal (so 

compare that reality to COTS option)  



Choosing An Appropriate Lifecycle 

 

 How well are requirements understood 

 How well is system architecture understood 

 How much reliability is needed 

 How likely are future revisions 

 How much risk 

 Need to make midcourse corrections 

 Need to provide visible progress to customers 

 Need to provide visible progress to management 

 How sophisticated is the model 

 



McConnell’s way of Choosing 

a) Works with poorly understood requirements  

b) Works with poorly understood architecture  

c) Produces highly reliable system  

d) Produces system with large growth envelope  

e) Manages risks  

f) Can be constrained to a predefined schedule  

g) Has low overhead  

h) Allows for midcourse corrections  

i) Provides customer with progress visibility  

j) Provides management with progress visibility  

k) Requires little manager or developer sophistication 



Adding Lifecycles to McConnell’s Way 

source: http://emanueledellavalle.org 

http://emanueledellavalle.org/


WBS and Chosen Lifecycle  

 PM must map activities to chosen lifecycle  

 Each lifecycle has different sets of activities  

 Integral process activities occur for all  

 Planning, configuration, testing  

 Deliverables of tasks vary by chosen lifecycle 

 Some models are “straightened” for WBS  

 Spiral and other iterative models  

 Linear sequence several times  

  



Benefits of a lifecycle 

 Streamline project  

 Improve development speed  

 Improve quality  

 Improve project tracking and control  

 Minimize overhead  

 Minimize risk exposure 

 Improve client relations  

 



Reference 

Chapter 7: Life-cycle planning 


