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Fig. 1: An example ontology of quality
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« To develop software is to build a MACHINE, simply by describing.*”
¢ A software engineer needs only make a description of the required machine. Describing the
required machine is usually not a simple task.
e A system is “a set or arrangement of elements that are organized to accomplish some
predefined goal by processing information.”*”
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e A model is a simplified representation of (part of) a system. It is written in a language with well-
defined syntax and semantics, and represents certain specific aspects of a system.

e A model is a simplification of reality.

* We build models so that we can better understand the system we are developing.

e We build models of complex systems because we cannot comprehend such system in its
entirely.

e The choice of what models to create has a profound influence on how a problem is attacked and
how a solution is shaped.

e Every model may be expressed at difference levels of precision.

e The best models are connected to reality.

* No single model is sufficient. Every nontrivial system is best approached through a small set of
nearly independent models.
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» Models are not right or wrong; they are more or less useful. **
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o Modeling allows us to use something that is simpler, safer or cheaper than reality instead
of reality for some purpose. A model represents reality for the given purpose; the model is
an abstraction of reality in the sense that it cannot represent all aspects of reality. This
allows us to deal with the world in a simplified manner, avoiding the complexity, danger
and irreversibility of reality."”

o So, modeling is a means for dealing with the complexity. Complex systems are generally
described by more than one model from the various kinds of views. Modeling then means
constructing an abstraction of a system that focuses on interesting aspects and ignore
irrelevant details.
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Fig. 6: Rigorous Method(O 0O O)

* The 7 goals of software lifecycle models **
o Effectiveness - the model must help us produce the right product;
Maintainability - we can quickly and easily find and remedy faults or work out where to
make changes;
Predictability - a good model will help us to plan and estimate the work;
Repeatability - if a model is discovered to work, it should be replicated in future project;
Quality - “The totality of features and characteristics of a product or service that bear on
its ability to satisfy a given need.”
o Improvement - the models will always be running to catch up the quickly changing
development environments and requested products;
o Tracking - a defined model should allow the management, developers and customer to
follow the status of a project.

[¢]

[¢]

[¢]

[¢]

1.6.1 Waterfall Model

Winston W. Royce 19700 0 O 0O O 0O O O O [18]

The model suggests that software engineers should work in a series of stages.
Before completing each stage, they should perform quality assurance (verification and
validation).

goooooogd:

ogoooon

ooon

oood

good

good

goooooo

[¢]

[¢]

[¢]

[¢]

o

[¢]

Requirements Gathering

. requirements definad
requirements changed

— | Analysis e —
¥ prokdem and

re QUIramEnEs reafine mean requiremants inveshgatad

Dresign  —

design completad

needs desion change or refinement —

Implement ation
| imuplamient complated
!

S Tix ar improvamessnt .
L Testing T
S L

systam complately bistad
ne&ds correction or lurnin

B — Crperation & Mairtenace

cannol be maintained
Retirement | =l

Fig. 7: Waterfall Model
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= The model implies that you should attempt to complete a given stage before

moving on to

complete.

reviewing the

the next stage

m.

The model makes no allowances for prototyping.
It implies that you can get the requirements right by simply writing them down and

Does not account for the fact that requirements constantly change.
It also means that customers cannot use anything until the entire system is

= The model implies that once the product is finished, everything else is

maintenance.

1.6.2 Phased-Release Model

subprojects, or phases.

It introduces the notion of incremental development.
After requirements gathering and planning, the project should be broken into separate

Each phase can be released to customers when ready.
Parts of the system will be available earlier than when using a strict waterfall approach.
However, it continues to suggest that all requirements be finalized at the start of development.
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Fig. 9: Pahsed-Release Method

1.6.3 Rapid Prototyping Model
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e JO0OOOOOO
e |t explicitly embraces prototyping and an iterative approach to software development.
e Start by developing a small prototype.
¢ Followed by a mini-waterfall process, primarily to gather requirements.
e Then, the first prototype is reviewed.
In subsequent loops, the project team performs further requirements, design, implementation
and review.
The first thing to do before embarking on each new loop is risk analysis.
Maintenance is simply a type of on-going development.
Spiral Model O O
o 00O
s JO00ooooon
s JO00goooa
o [00Od
 JO000o0oooooooa

Felease 2

Release 1

Review Analysis of risk
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Fig. 10: Spiral Model
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Fig. 11: Spiral Model (Another Version)

1.6.5 Concurrent Engineering Model

e |t explicitly accounts for the divide and conquer principle.
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e Each team works in parallel on its own component, typically following a spiral or evolutionary
approach.
e There has to be some initial planning, and periodic integration.

Y .

Work on Work on Work on
Component or| | Component or] ... | Component o
Layer A Layer B Layer X
| Integrate |

Fig. 12: Concurrent Engineering Model

1.6.6 Unified Process - An Object-Oriented Lifecycle Model

¢ Unified Software Development Processt O O O Unified Process(UP) D 00D OO0 OO0 OO
O (Software Development Process Framework) *"**

o An iterative and incremental software development process framework.

o UP is not simply a process, but rather an extensible framework which should be
customized for specific organizations or projects.

o The first book to describe the process was titled The Unified Software Development
Process (ISBN 0-201-57169-2) and published in 1999 by Ivar Jacobson, Grady Booch and
James Rumbaugh.*

o UPOODODODODODODODODODODODODOODODODODO

o 0000 (lterative)D O O (Incremental) D00 0000O0OOOO

o 0000 (Who)JO O (What)JO O (When)O O O (How)O O O O

e UP and RUP

o The best-known and extensively documented refinement of the Unified Process is the
Rational Unified Process (RUP).

o The name Unified Process as opposed to Rational Unified Process is generally used to
describe the generic process, including those elements which are common to most
refinements. The Unified Process name is also used to avoid potential issues of trademark
infringement since Rational Unified Process and RUP are trademarks of IBM.

e UP O OO (Phases)d O O (Processes)d O O
o Phases
* Inception (OO ): 000000 (Vision)(O O OO)
* Elaboration (00O ): 000000000000 OOOOOOOO
= Construction (00O ): 00000000
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e The Elaboration, Construction and Transition phases are divided into a series of time boxed
iterations. (The Inception phase may also be divided into iterations for a large project.)

e Each iteration results in an increment, which is a release of the system that contains added or
improved functionality compared with the previous release.
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Fig. 14: Iterative Development of UP
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UP consists of several models **

Slakelindder

Use Case Model| | Analysis Model |Design Model |Deployment Model| | Implementation | | Test Model
Maodel

T X L v T
snaciiad by

Fig. 15: UPO ModelO O

e Those models are represented by UML( Unified Modeling Language)
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