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Questions:

= Whatis a software process?
= Whatis a software life-cycle model?

= What are the generic framework activities that are
present in every software process?

= What are the prescriptive process models and what are
their strengths and weaknesses?
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Software Process

m What is Software Process

o The software process is the way we produce
software.

o Software engineering practice is a broad array of
principles, concepts, methods, and tools that you
must consider as software is planned and
developed.
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Definition using SLCM

It incorporates the methodology with its underlying
software life-cycle model and techniques, the tools

we use, and most important of all, the individuals

building the software.
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Software Life-cycle Model

o A life-cycle model is a description of the steps
that should be performed when building a
software product.
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o Process Model vs Software Life-Cycle Models
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= Life-cycle model
o waterfall life-cycle model
o evolution-tree life-cycle model
o incremental life-cycle models

m Also known as Process Model

o waterfall model
o evolution(-tree) model
o incremental models
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= Why

o Miller's Law CREIFEN]D : Atany
one time, we humans are capable of
concentrating on only approximately
seven chunks.

(ELETRIR, NBRE R LIGER I ERTET
FEE L) George Miller
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BB TEEE, WATTCLREGES  Number Seven
K¥5 ( stepwise refinement ) 1177 .
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The construction of a software product in four increments

A
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Five Core Workflows

= There are five core workflows (activities)
performed over the entire life cycle.
o Requirements workflow

Analysis workflow

Design workflow

Implementation workflow

Test workflow

O O O O

w VB TR HER A 07 i EE A O

2025 fk=Z= SEG - Software Engineering Group 27



The evolution-tree life-cycle model for the Winburg mini case study
superimposed on the iterative-and-incremental life-cycle model.

—> Development
y O\ T - - Maintenance
Increrrient A IncrementB | IncrementC | Increment D
| ! ik PO
: ! ! | — -
Requirements Reaui | ! | :
equirements
workflow q 1 | | | Requirementsy
| | |
N | |
Y ‘ ‘ ' Y
v Analysis Analvsi | | | Analvsi
= nalysis - nalysis
3 workflow AL RN | | ysis4
< | ~~ao | |
: P N : —
8 Y | | “*~‘ | Y
& Design Design : | Design | Design
workflow 1 AN | 3 | 4
NN A N
mplementation Y i S N 5 i Y i Y
Implementation |, :Implementation,: | |Imple tion Implementation
workflow P 1] mplementations ) | mPIOmeRtatons | [Rementatons
| AR ..... | |
/ |1 0/ N4 .
Episode 1 Episode 2 Episode 3 Episode 4
Time

2025 fk=Z= SEG - Software Engineering Group 28



The above model shows the evolution-tree model of the
Winburg mini case study superimposed on the iterative-
and-incremental model

o Increment A corresponds to Episode 1, Increment B
corresponds to Episode 2, and so on.

o The three dashed arrows of the evolution-tree model show that
each increment constitutes maintenance of the previous
iIncrement.
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Discussion 1
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Discussion 2
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A generic process model

= A generic process framework for software
engineering defines five framework activities:

Communication

Planning

Modeling

Construction

Deployment

= In addition, a set of umbrella activities are
applied throughout the process

O O O O O
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Umbrella Activities

= Typical umbrella activities:

O

O O O O

project tracking and control
risk management
guality assurance
configuration management
technical reviews
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Software process

A software process framework

Process framework

Umbrella activities

| = Key concepts:

Task sets

Task sets

framework activity # 1

software engineering action #1.1

o framework activity

work tasks

work products

quality assurance points
project milestones

| o software engineering action
o task sets

software engineering action #1.k

work tasks

work products

quality assurance points
project milestones

= software engineering work tasks

I = work products
= quality assurance points
| = project milestones

Task sets

Task sets

-

framework activity # n

software engineering action #n.1

work tasks

work products

quality assurance points
project milestones

software engineering action #n.m

work tasks

work products

quality assurance points
project milestones
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Relationship

= Relationships between them are:

g Work Task

g Work Product

Jual 1ty

e <dSSUNANCE

points
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Task Set

= A task set defines the actual work to be done to
accomplish the objectives of a software
engineering action.

= For example

o Requirements gathering is an important software

engineering action that occurs during the
communication activity.
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A small, relatively simple project

= The task set for requirements gathering might
look like this:
1. Make a list of stakeholders for the project.
2. Invite all stakeholders to an informal meeting.

3. Ask each stakeholder to make a list of features and
functions required.

2. Discuss requirements and build a final list.
5. Prioritize requirements.
6. Note areas of uncertainty.
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A larger, more complex software project

It might encompass the following work tasks:
Make a list of stakeholders for the project.

Interview each stakeholder separately to determine
overall wants and needs.

Build a preliminary list of functions and features
based on stakeholder input.

Schedule a series of facilitated application
specification meetings.

Conduct meetings.

Produce informal user scenarios as part of each
meeting
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7. Refine user scenarios based on stakeholder
feedback.

8. Build a revised list of stakeholder requirements.

o. Use quality function deployment techniques to
prioritize requirements.

10. Package requirements so that they can be delivered
incrementally.

11. Note constraints and restrictions that will be placed
on the system.

12. Discuss methods for validating the system.
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Comparing two above

= Both of these task sets achieve “requirements
gathering”

= they are quite different in their depth and
formality

m The software team chooses the task set that
will allow it to achieve the goal of each action

and still maintain quality and agility.
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Prescriptive Life-Cycle Models

= Code-and-Fix Life-Cycle Model
= Waterfall Life-Cycle Model

= Rapid-Prototyping Life-Cycle Model
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Code-and-Fix Life-Cycle Model

= The product is implemented without
requirements or specifications, or any attempt
at design.

= Instead, the developers simply throw code
together and rework it as many times as
necessary to satisfy the client.
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Implement the
first version

simple

absence of requirements,
specifications, and design

Modify

R~~~ — 7
client is satisfied |« -,

high cost

Postdelivery

—> Development
-=> Maintenance

maintenance

!

Retirement

The code-and-fix model 1s the easiest way to develop
software—and by far the worst way.
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Put forward by Royce [1970]
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Waterfall Process Model

Communication

project initiation Plar!mn_g Modelin
requirements gathering eshmohpg lvsi 9 Construction
scheduling ol k. code Deployment
tracking design ot delivery
support

feedback

m  The waterfall model, sometimes called the classic life
cycle, suggests a systematic, sequential approach

= begins with customer specification of requirements and

progresses through planning, modeling, construction,
and deployment
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The V-model

N tl A variation of the waterfall model is
f called the V-model [Buc99].

testing

Requirements
modeling

System
testing

Architectural
design

Performing a series of tests (quality
assurance actions) that validate each
of the models created as the team

moved down the left side.

Integration
testing

Component
design

Unit
fesfing No fundamental difference

Code
generation

The V-model provides a way of visualizing how
verification and validation actions are applied.

Executable
software
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An essential aspect of a rapid prototype is

embodied in the word rapid.
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The first step is to build a rapid prototype and let the
client and future users interact and experiment with the
rapid prototype.

Once the client is satisfied, the developers can draw up
the specification document with some assurance that
the product meets the client’s real needs.
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Spiral Life-Cycle Model

= The idea of minimizing risk via the use of prototypes
and other means is the idea underlying the spiral life-
cycle model [Boehm, 1988].

= A simplified way of looking at this life-cycle model is as
a waterfall model with each phase preceded by risk
analysis

= Spiral Model = Prototyping Model + Waterfall Model
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Full spiral life-cycle model
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Understanding Spiral Model

Cumulative
cost

Progress
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Determine Evaluate alternatives,
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