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} Steps correspond to one or more tasks related to 
software development.
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Tasks: 

o Requirements gathering

o Requirements analysis

o Design

o Coding

o Integration

o Test

o Delivery

o Maintenance

o Training

Software life cycle: Software Life Cycle consists of all 
phases from its inception until its retirement. These 
are (for Unified Process):  Inception, elaboration, 
construction, transition.

}Why a Process?
ƁSoftware projects are large, complex, 

sophisticated
Ɓtime to market is key
Ɓmany facets involved in getting to the end

}Common process should
Ɓintegrate the many facets
Ɓprovide guidance to the order of activities
Ɓspecify what artifacts need to be developed
Ɓoffer criteria for monitoring and measuring 

a project
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}The Software Development Process:
ðThe framework for the set of tasks that are
required to develop a software system.
ðProcess defines how a software product is
developed and maintained.
ðA well - defined and rigorously enforced process
forms the basis for high - quality software
development.
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"It is better not to proceed at all, than to proceed 
without method." -- Descartes

A good software process is repeatable, predictable, 
learnable, measurable and improvable.

}Having a defined process is essential
Ɓlife cycle is the series of steps that software 

undergoes from concept exploration through 
retirement

}Maturity of the process is some gauge of 
success of organization
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}Definition
ƁDescribes an abstract collection of software 

processes that share common characteristics such 
as timing between phases, entry and exit criteria for 
phases.

}The models specifies
Ɓthe various phases of the process
¶e.g., requirements, specification, designé

Ɓthe order in which they are carried out
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}Provide guidance for project management
Ɓwhat major tasks should be tackled next? 

milestones!
Ɓwhat kind of progress has been made?

}The necessity of lifecycle models
Ɓcharacter of software development has changed
¶early days: programmers were the primary users
¶modest designs; potential of software unknown

Ɓmore complex systems attempted
¶more features, more sophistication ­ greater complexity, 

more chances for error
¶heterogeneous users
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Build and fix: Acceptable for short programs that 
do not require maintenance.

Waterfall: Disciplined approach, document driven; 
delivered product may not meet client needs.

Incremental: Maximizes early return on 
investment; requires open architecture; may 
degenerate into build - and - fix.

Rapid prototyping: Ensures that delivered 
product meets client needs; might become a 
build - and - fix model.
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Spiral: Risk driven, incorporates features of the 
above models; useful for very large projects

UDP: Iterative, supports OO analysis and design; 
may degenerate into code - a- bit - test - a-
bit(CABTAB).

}Need for iteration within and between phases
ƁFountain model

ƁRecursive/parallel life cycle

ƁUnified software development process

}All incorporate some form of
ƁIteration

ƁParallelism

ƁIncremental development

}Danger
ƁCABTAB
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o Each iteration produces a working, executable, 
product that might not be a deliverable.
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o No rush to code. Also, not a long drawn design 
process.

o Key features: Iterative development; OO analysis 
and design. 

o Development organized as a series of short 
iterations 

o Lots of visual modeling aids. Unified Modeling 
Language (UML) used.

Architecture is built during early iterations.
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Early iterations seek feedback from the customer. 
Risk and value to customer is managed through 
early feedback. 

Customer is engaged continuously in evaluation 
and requirements gathering.
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} Component based - meaning the software system is built 
as a set of software components interconnected via 
interfaces

} Uses the Unified Modeling Language (UML)

} Use case driven

} Architecture - centric

} Iterative and incremental
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Component:A physical and replaceable part of a system that 

conforms to and provides realization of a set of interfaces.

Interface: A collection of operations that are used to specify a service 

of a class or a component

This is what makes

the Unified process

Unique
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Userôs 

requirements

Software

Development

Process

Software

System

Based around the 4Ps - People, Project, Product, Process

}Use Case driven
ƁA use case is a piece of functionality in 

the system that gives a user a result of 
value.

}Use cases capture functional 
requirements

}Use case answers the question: What 
is the system supposed to do for the 
user?
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}Architecture centric
Ɓsimilar to architecture for building a house
ƁEmbodies the most significant static and 

dynamic aspects of the system
ƁInfluenced by platform, OS, DBMS etc.
ƁRelated as function (use case) and form

(architecture)
ƁPrimarily serves the realization of use cases
ƁThe form must allow the system to evolve from 

initial development through future requirements 
(i.e. the design needs to be flexible)
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}Iterative and Incremental
Ɓcommercial projects continue many months and 

years

Ɓto be most effective - break the project into 
iterations

}Every iteration - identify use cases , create a 
design, implement the design 

}Every iteration is a complete development 
process

18
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Initial 

Planning
Analysis & Design

Evaluate

(Kruchten, 1999)

Implementation

Management

Environment

Planning

Requirements

Deployment
Test

Each iteration

results in executable

release

}Iterations must be selected & developed in a 
planned way i.e. in a logical order - early 
iterations must offer utility to the users
Ɓiteration based on a group of use cases extending 

the usability of the system developed so far

Ɓiterations deal with the most important risks first

Ɓnot all iterations are additive - some replace 
earlier òsuperficialó developments with a more 
sophisticated and detailed one.
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}Object - Oriented Methodologies

ƁThe Rumbaugh et al. OMT

ƁThe Booch methodology

ƁJacobson's methodologies

}A methodology is explained as the science 
of methods. 

}A method is a set of procedures in which a 
specific goal is approached step by step.

}1986: Booch came up with the object -
oriented design concept, the Booch
method .

}1987: Sally Shlaer and Steve Mellor came 
up with the concept of the                     
recursive design approach .
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}1989: Beck and Cunningham came up with 
class- responsibility - collaboration (CRC) cards .

}1990: Wirfs - Brock, Wilkerson, and Wiener came 
up with responsibility - driven design .

}1991: Peter Coad and Ed Yourdon developed 
the Coad lightweight and prototype - oriented 
approach .

}1991: Jim Rumbaugh led a team at the 
research labs of General Electric to develop 
the object modeling technique (OMT).

}1994: Ivar Jacobson introduced the concept 
of the use case .

}Split, Competetive & Confusing

}Same basic concepts in different notations

}Second- generation oo methodologies ð
combining best aspects

}Many methodologies are available to choose 
from for system development. 

} Here, we look at the methodologies developed 
by Rumbaugh et al., Booch, and Jacobson 
which are the origins of the Unified Modeling 
Language (UML) and the bases of the UA.

} OMT describes a method for the analysis, 
design, and implementation of a system using 
an object - oriented technique.

}OMT consists of four phases, which can be 
performed iteratively:
ƁAnalysis . The results are objects and dynamic 

and functional models.

ƁSystem design . The result is a structure of the 
basic architecture of the system. 

ƁObject design . This phase produces a design 
document, consisting of detailed objects and 
dynamic and functional models.

ƁImplementation . This activity produces 
reusable, extendible, and robust code.
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}OMT separates modeling into three 
different parts :

Ɓ1. An object model , presented by the object 
model and the data dictionary.
Ɓ2. A dynamic model , presented by the state 

diagrams and event flow diagrams.
Ɓ3. A functional model , presented by data flow 

and constraints.

Describes structure of objects in system
Identity
Relationship to other objects
Attributes
Operations

Represented graphically with object diagram
Contains classes interconnected by association 
lines
Each class represents a set of individual objects
Association line represents set of links from 
objects of one class to objects of another class

}OMT state transition diagram is a network of 
states & events
ƁDepict states, transitions, events, actions

ƁEach state receives one or more events at which 
time it makes the transition to the next state

ƁNext state depends on events + current state

}Describes business process without 
focusing on computer systems details

}OMT data flow diagram shows flow of data 
between different processes in business
ƁProcesses ðfunction performed

ƁData flow ðdirection of data element movement

ƁData store ðlocation where data are stored

ƁExternal entity ðsource/destination of data 
element


