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Objectives

To introduce software process models

. . R\ 0"03 Q' YW
To describe a number of different process ¢ \’a\,e b KO = 5 V a7 »C
models and when they may be used 307 :
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What is software process?

Logical and structured sets of activities for
specifying, designing, implementing, testing and
evolution required to develop software systems

What is software process model?

An abstract representation of a process. It
presents a description of a process from some
particular perspective
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Types of software process model?

The Waterfall model >

Evolutionary/Incremental development

Reuse-based development
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Drawbacks of
Waterfall Model
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Evolutionary/Incremental Devel ErrSsi—m

x‘-’L
Exploratory development o aqe/c’s
Objective is to work with customers and to _“\\(‘?f?’i\eq\ @
evolve a final system from an initial outline AL - 5&/‘-“’
specification. ~ Should ~ start  with ~ well- «' o 90 7 ¢
understood requirements and add ne\,/\(/\.vQ‘;?,\xe/Q KOF « V a7 <
features as proposed by the customer. &w‘; T ) 27 Va,e"@(uo’ ; &s(c?
a\er S % 7
Throw-away prototyping B\Q «© i AP f/@%e @0"\310* ‘j)ic,o“
Objective is to wunderstand the syste e S o > . ot 3 ™
] ) gt I
requirements. Should start with poorly AV N Li:\f‘\ei e

understood requirements to clarify what is
really needed
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Evolutionary/Incremental Deve zgﬂ%s

Specification Im@al
version
Development

Intermediate
versions

Final
version

Outline
description
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Evolutionary/Incremental - o

Development
Benefits «
: . e
« The cost of accommodating changing s O =
: ) 3 xs™ & \
customer requirements is reduced. Q(-@ae ®° o(eos O
o - K N7 s
. g X Qo")\l e L L. oS>
- It is easier to get customer feedback o%th‘: 3 % ™ c\"’r’&@&o o Ot
development work that has been done.  &F ,L-&”‘” »: QOSQa%ef’ &,\)o*e* 50?"006‘7
\a® A\ % 207 WP Y '
: i 0 VAL IINY R o8
 More rapid delivery and deployment of usefd “Wd“" > 6,,~‘<«°°c\a‘f‘: Cxa‘;z\\\e“\‘;
software to the customer is possible. & AT RT gr gl
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Evolutionary/Incremental - o

Development
Problems &
o agl apgl 5"
» Lack of process visibility . C\@"O by ‘
« Systems are often poorly structured 5 Ry Qo&' QU X5
i . ' _\\Q a\le/ eRo( ; ‘\'7 46':
Applicability " e S R O Xt
c . . L >
+ For small or medium-size interaG® et ST o W o
systems N ag® m‘_‘i@ @ 0(\‘302;'“\00:‘;’“ -»c;&
\l . W
« For parts of large systems (e.g. the user L¢>;6°Q L & ‘; ‘,’d \?;6’\“‘:“,
interface) T Rl S

« For short-lifetime systems
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Reuse-based software engineeri

~O
\)
W7 ,a\le '
( ] ] Y eeé 6\
Based on systematic reuse where systems are integrated from RN ‘(\.\’\,
existing components or COTS (Commercial-off-the-shelf) systems. \ e, " v
— . ; > P 6
g e <y QP
Al el W
Process stages ' Qf > ° p ¢of N7 -
(o) 2" cS
\ J QO 3 &2 £ (. 3
eComponent analysis; LAy A Qa.%e/ %4 ,b(\,o " c>
eRequirements modification; _LQQVQ _\’\\,'b < O"a\’/e /‘::" \00*66 CJ\)\')QO <
eSystem design with reuse; ) oQ L Q,Q‘\Q . Q'o% ’bc'&/ “\00+ K A C ‘:°
eDevelopment and integration. AN LA £ o N4 &
Ay 1> wC 22" o
FAS C

This approach is becoming increasingly used as component
standards have emerged.
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Component-based software

engineering

Requirements Component
specification analysis
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What is Process Activities?

Real software processes are inter-leaved sequences
of technical, collaborative and managerial activities
with the overall goal of specifying, designing,
implementing and testing a software system

\")
w7 2
“"66\, - Q
L\l XV
> 19
k'\'y) P 8 ‘J\'/L
g &0 7 *
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S
X - \ | \ C)O . \ € .
Implementation S 0> o e C\’i’b‘ko o O
% (- o e i =

Validation

Evolution
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Software Specification

- ! A J
The process of establishing what services are §7 @
5 o e
required and the constraints on the system’s ux\‘\"’@,\ﬁ s
. eS 3N .
operation and development. AN? ’ﬂ . Oc)v"
\ y Bt - 5¢ AN
4 ) AW oo O’ "
Q' N8~ 0 "7 s
: - : 3072 v° 6° v QR \2°"
Requirements engineering process N A 5 IR 5 G’
X ® &v” g* e® ¥ 7
0 ALY 0% o~ Loy A
> Q P> P's) eV of
& _ AN, 0 2% WPt g3
e Feasibility study a9 sl A -~ . CO“‘ &5

e Requirements elicitation and analysis
e Requirements specification
® Requirements validation
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Requirement Engineering Process I aime

Feasibility Requir emerts
elicitation and

anal ysis
l (Requir ements
speci fication

Reasibility '.(Requir emerts

repor t validation

System
model s |

Userand system
requirements

A4

Requir emerts
document
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Software Desigh & W’%

Implementation

The process of converting the
system specification into an
executable system.

¢ Design a software
Software design structure that realises
the specification;

¢ Translate this structure
Implementation into an executable
program;

The activities of design and
implementation are closely related
and may be inter-leaved.
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Design Process Activities

r

(el id=le il = ©identify the overall structure of the system,
the principal components, their relationships

design and how they are distributed

N\

Interface « define the interfaces between system
design components

(®(0]) ]2 10]1(=1) 18 . take each system component and design how

design it will operate
U
r
Data base « design the system data structures and how
design these are to be represented in a database.
U

SOFTWARE ENGINEERING UMT MOOC



Software Validation

. " w \ -
Verification and validation (V & V) is intended to 87 o2
. e ce” , Q
show that a system conforms to its specification and LN
meets the requirements of the system customer. e . X
\_ J g Y "7 P
é ) LA Q
. . 0ot e ¢ " y
Involves checking and review processes and system & R o 'Y
' * ak 32 42%° QO %
testing. o P e o O
Q \L _)0‘5 e 5" 0\'.. \)Q\) Ll
> < &® » A‘Q‘\Q\jx e \0&»‘00* 10N
System testing involves executing the system with a S o > oS 3% o
test cases that are derived from the specification of AT o s .‘5-‘?:\\«’,‘3‘5@\\3\;
\the real data to be processed by the system. & X" 4
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Testing Process
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Testing Stages

-
Component
or unit
testing
-
System
testing
U
>
Acceptance
testing
U

SOFTWARE ENGINEERING

e Individual components are tested
independently;

e Components may be functions or objects
or coherent groupings of these entities.

» Testing of the system as a whole. Testing of
emergent properties is particularly
important.

e Testing with customer data to check that
the system meets the customer’s needs.
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Testing Phases zﬁ%

Raur emas System System Detail ed
specifica tion specifica tion design design

System Sub-system
integration integ ration
test plan test plan

Acceptance
test plan

Y Y

A\l .
Acceptance System Sub-system
test integ ration test integ ration test
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Software Evolution L

( )

Software is inherently flexible and can change.

\, S
e

As requirements change through changing business circumstances, the software that supports the
business must also evolve and change.

J

Although there has been a demarcation between development and evolution (maintenance) this is
increasingly irrelevant as fewer and fewer systems are completely new.
\,
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Software Evolution o

Defrne system [ Assess existing _( Propose system : Modify
requi rements systems changes systems
Existing
systems
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Rational Unified Process

A modern process model
derived from the work on the
UML and associated process.

e A dynamic perspective that
shows phases over time;
Normally described from 3 e A static perspective that
perspectives shows process activities;

¢ A practice perspective that
suggests good practice.




RUP Model

( Phase iteration

S — <

Inception  Elaboration Construction Transition
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RUP Phases

[Inception
e Establish the business case for the system -
~ (\3\ C . C)kj : "7 . QOCJ
Elaboration WP o0° Q) ey
g » Q( ,b\ie “ gO" Q 1 "7
3 5 AN b - " o >2
* Develop an understanding of the problem domain = .. > & < 2% C\?»i(uo O :
and the system architecture. ";Q“Q % o® % 5 B vo#«" . \)QQOO\\
( ) o 5 RO
. Q ‘\Q Py C \\\00 ", Y
Construction AT A DR R P
\ ) /O Q L N 7 &
: . . L‘\Q‘\ ot NG ed e
e System design, programming and testing. . S /"\17‘\6& 2" A
f e, e ) - ,j_\‘;;, < e ’
'\ \
Transition 2 o
\ J 7 e

e Deploy the system in its operating environment.
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RUP Phases

Develop software iteratively

Manage requirements

Use component-based architectures

Visually model software

Verify software quality

Control changes to software
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THANK YOU
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