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2.1 Software Development Life cycle (4ashiall dac) 3 3 93)

Each software product proceeds to a number of distinct stages, these are:

* Requirements engineering
* Software design

* Software construction

* Validation and verification
* Software testing

* Software deployment

* Software maintenance

Depending the software process used for the development of the software product, these
stages may occur in different orders, or frequency.

2.1.1 Requirements Engineering (requirement analysis and definition by
using engineering approach):
Requirements engineering is the interface between customers and developers on a
software project. Requirements should make explicit the ideas of the customer about the
prospective system.

2.1.2 Software Design

The designers convert the logical software requirements from stage ( 1 ) into a technical
software design by describe the software in such a way that programmers can write line
of code that implement what the requirements specify.

2.1.3 Software Construction

Software construction is concerned with implementing the software design by means of
programs in one or more programming languages and setting up a build management
system for compiling and linking the programs.

This stage content several steps, these are :

a. Software reuse
1. Component based software engineering
2. Software product lines
b. Security and reliability
¢. Software documentation
d. Coding standards
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a. Software Reuse

The goal of software engineering is to achieve many features with little effort and few
defects. Software reuse is believed to play an important role in achieving this goal by
encapsulating effort in units of source code, which can be reused in other projects.
However, the effort needed to make something reusable may not be worth it, if it is only
reused few times, or needs extensive adaptation for each reuse.

a.l. Component Based Software Engineering
Building software systems from prefab software components is an old dream of software
engineering.

a.2. Software Product Lines
Software systems are often part of a family of similar systems. The goal of software
product line is to maintain a set of reusable core artifacts that are common to all systems
in the product line. Thus, code for a specific product can focus on the specifics of that
product, reusing the common functionality.

b. Security and Reliability

Software must be dependable by making it reliable ( software should work very well
under any environments ), secure and safety (by verifying from user authentication to
using any system).

¢. Software Documentation
e User documentation?
* Technical documentation?
* Documentation generation?

d. Coding Standards

Coding standards are important to ensure portability and make code maintainable by
others than the original developer.

2.1.4 Validation and Verification

* Software inspection
* Software testing

2.1.4. A) Software Inspection
Software inspections are reviews of the code with the purpose of detecting defects. In an
inspection someone other than the programmer reads a program unit of limited size to
determine whether it satisfies the requirements and specification. A formal process and
checklist are used to ensure that no aspects are forgotten.

2.1.4. B) Software Testing

Testing each unit founded in this software, follow by testing software integration.
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2.1.5 Software Deployment

After development, software should be put to use. That is, it should be released and made
available to users, who can then download, install, and activate it. These activities are
captured under the common term software deployment. Richard S. Hall in the 'Software
Deployment Information Clearinghouse' defines software deployment as follows: "The
term software deployment refers to all of the activities that occur after a software system
has been developed and made available for release. As such, software deployment
includes activities such as packaging, releasing, installing, configuring, updating, and
uninstalling a software system." and "Software deployment is the assembly and
maintenance of the resources necessary to use a version of a system at a particular site".
The following deployment activities make up the software deployment process:

Release
Packaging
Transfer
Installation
Configuration
Activation
De-activation
Update

Adapt
De-installation
De-release

These activities are not necessarily performed sequentially. Many phases of the
deployment process are often performed manually.

For example, downloading, building and installing a source distribution of a software
package, requires a number of commands to be formulated and executed. Each such
command requires knowledge of some sort about the activity.

Manual deployment does not scale when deploying:

many applications

applications composed from separately deployed components
on multiple machines

on different types of machines

2.1.6 Software Maintenance
As software evolves after its first release, software maintenance is needed to improve it,
i.e., repair defects, and to extend it, i.e., add new functionality.
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2.1 Software Development Life cycle (4ashiall dac) 3L 3 93)
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2.1.3 Software Construction
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This stage content several steps, these are :

a. Software reuse
1. Component based software engineering
2. Software product lines
b. Security and reliability
¢. Software documentation
d. Coding standards
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2.1.4 Validation and Verification
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2.2 Software Development

Three phases to develop the software  (<bae_yall kil Jal je &)

1- Definition (< _=il)
2- Design ( pxesaill)
3- Maintenance (4luall)

1- Definition
1- What information to be processed
2- What design constrains exist.
3- What function and performance desired.
4- What interfaces are desired.
5- What validation criteria are required?
6- What is modeling?

2- Design
1- How data structures to be designed.
2- How procedural details to be implemented.
3- How design to be translated into language.
4- How testing is performed.

3- Maintenance
1- Error
2- Adaptation
3- Modification
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2.3 Software Development Models

1- Waterfall Model

The Waterfall Model was first Process Model to be introduced. It is also referred to as
a linear-sequential life cycle model. It is very simple to understand and use. In a
waterfall model, each phase must be completed fully before the next phase can begin.
This type of model is basically used for the for the project which is small and there are no
uncertain requirements. At the end of each phase, a review takes place to determine if the
project is on the right path and whether or not to continue or discard the project. In this
model the testing starts only after the development is complete. In waterfall model
phases do not overlap.

Diagram of Waterfall-model:

General Overview of ""Waterfall Model"

‘ Eequirement gathering

and analysis
q
{ Syatem Design Ji

{ Tmplementation J—‘
‘ Testing }7

¥

‘ Deployment of System ’7

S

‘ Iamntenance
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Advantages of waterfall model:

= This model is simple and easy to understand and use.

= It is easy to manage due to the rigidity of the model — each phase has specific
deliverables and a review process.

= In this model phases are processed and completed one at a time. Phases do not
overlap.

=  Waterfall model works well for smaller projects where requirements are very well
understood.

Disadvantages of waterfall model:

= Once an application is in the testing stage, it is very difficult to go back and change
something that was not well-thought out in the concept stage.

» No working software is produced until late during the life cycle.

» High amounts of risk and uncertainty.

* Not a good model for complex and object-oriented projects.

* Poor model for long and ongoing projects.

= Not suitable for the projects where requirements are at a moderate to high risk of
changing.

When to use the waterfall model:

= This model is used only when the requirements are very well known, clear and fixed.
» Product definition is stable.

= Technology is understood.

= There are no ambiguous requirements

= Ample resources with required expertise are available freely

= The project is short.

Very less customer enter action is involved during the development of the product. Once
the product is ready then only it can be demoted to the end users. Once the product is
developed and if any failure occurs then the cost of fixing such issues are very high,
because we need to update everywhere from document till the logic.

12
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Advantages of waterfall model: (L3l
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2- Prototype model:

The basic idea here is that instead of freezing the requirements before a design or coding
can proceed, a throwaway prototype is built to understand the requirements. This
prototype is developed based on the currently known requirements. By using this
prototype, the client can get an “actual feel” of the system, since the interactions with
prototype can enable the client to better understand the requirements of the desired
system. Prototyping is an attractive idea for complicated and large systems for which
there is no manual process or existing system to help determining the requirements. The
prototype are usually not complete systems and many of the details are not built in the
prototype. The goal is to provide a system with overall functionality.

Diagram of Prototype model:

Start
. R:qmrccl.:ncul: » Quick Desigm a Bulding
gathering Prototype
o [ Eagunestm i R:J ' [ c l
gmesr Product nmg ustomer
Prototype evaluation

Frototyoing Modea!

Advantages of Prototype model:

= Users are actively involved in the development

= Since in this methodology a working model of the system is provided,
the users get a better understanding of the system being developed.

= Errors can be detected much earlier.

= Quicker user feedback is available leading to better solutions.

= Missing functionality can be identified easily

= Confusing or difficult functions can be identified Requirements
validation, Quick implementation of, incomplete, but functional,
application.
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Disadvantages of Prototype model:

= Leads to implementing and then repairing way of building systems.

= Practically, this methodology may increase the complexity of the system as scope of
the system may expand beyond original plans.

» Incomplete application may cause application not to be used as the full system was
designed Incomplete or inadequate problem analysis.

When to use Prototype model:

= Prototype model should be used when the desired system needs to have a lot of
interaction with the end users.

= Typically, online systems, web interfaces have a very high amount of interaction with
end users, are best suited for Prototype model. It might take a while for a system to
be built that allows ease of use and needs minimal training for the end user.

= Prototyping ensures that the end users constantly work with the system and provide a
feedback which is incorporated in the prototype to result in a useable system. They
are excellent for designing good human computer interface systems.

Prototyping Model (=23 oo ol 7 gal

da (8 Bl 73 saill (e ade) ) gl Jal A laeS Prototyping Model (uadll (aa all z3gai ela
235 T yad e shiie oy Gl ey o3 adlaely Aaghiddl Sea agis L sl Aaldl) LIl A
ORI 4 glaal) Al da glatall 4l 5l Jiay (pasiudl) 5) 0 1) e sample 4us< (pilot system (sxa
‘9\ k"_iuu‘ @m‘gﬂu\ sale 4_\:ud\ 0l e.l;:\.uu} .J‘LY\‘;BM'&M‘;(@J:\A'éJMLﬁ\) _)a.;a\ 3y gacas
s rsall 3 s e L 3l Al 31 Al i slaiall Jem ol AL e Bae laaY dlaS
835l (ja addia (g shua (Al S Gl (San g A B e ) e e ghatall (e Baaase cailla g i o

B Sae s je (A Alel) e shaiall e die (5 Ol dra oa L B Sall 5
When to use Prototype model: ¢ 2l (s jall padios e

: 45Y) Sl Prototype  moadll el addig

ol (perdioad) e Jeliill o S gyl aUail) rling Ladie adiion 73 pall 13 - |
& Sle Jeld e (5655 (online systems, web interfaces) < yi¥) 4kl ¢ sale -6
. lallaiall @t g 23T g e 51l -3

e 4l 3 jlalaall () 585 Lavie 4adll (5 gaally (50 3 g L8 4

b3l 2l sl day b g sl i Ll ol el ALl pgd A e -5

(Al daphaiall) HlaaWh e Lo g Aileal) Aaall ) Jua gll 4l A3 -6

ALE el QS H0iaS G g g pdiall o B Sae Als je (G Allllaie sl dua b axy O30 O L 3 adll

Uie a5 (Waterfall model) 8353 73 saill & UG aaY JaS sl (i jall 385k addiudy s
. i) L) pae

16



AL- Mustansirya University
College of Education
Department of Computer Science

Course: Software Engineering
Lecturer: Iman Hussein
Third Class

O3 (e Ao 5 o pad e sl el Cus e A shaiall dlael (A dlad) g o il el ey )
Alee lasig | Lea sel first version :\';ujdj\ M&gm#m@a\ﬂba&;&d\ .A';\‘,eqil.mj\‘,
e el A eﬁ,ﬂ@\.ﬂ\ Al e (5 )A B RTRGETEN SN dalludl caas el Jedil da ghaiall slae)
e shaial) aaad 53..35 Glalizay) g sl

Al sdd ausiy Gl 3l Ao Jiaaill 3 3ala Jhaeill 2y second version Al dal) gl
JlKIL Ao glatal) yagad o O S Gl oyl Juaad g é...n.'d\ Jae dlee i g first release Js¥) Hlaa¥l
glai) dilgdl) da ghaiall I J s sll A.ML;’LG_J\ caagl g, Wil (s 3l (J...ﬁsﬂhaj Jaal Ha) Jee (i
L3 (o S 7 gad (g

. Z\:\SC\S\ < ghadl) ‘_,A Activities (o3l L_)ZJ’J‘ GSJ.AJ A A IRA 94..35.‘3 QSA:\J

eddiiall Bac Luay g A ghaiall aa J8 (e cildlaiall e o il o3 -

limited ) 4u=S 3a53a0 @il chl o Sl (e deghic 2405 aaal & -2
| dad Gunsl Jie bl sacld daly cloy ) sad Jie 43 je dae 48] Jlexiad s (S5 (functions
i Al s

o o3 jiar o B plaial daa yany okl i e oupadl) (m pal) e gl B jat 5 -3
o8 e

4 s pilot system Ay il deghiall Jleatiul da )i (a235udl) 53l Jary 4
A ghaiall Jsa (&) ity Slaade Jaay o Jiedl)

ey Aashiall Jany o Gl pall anal (S ) Ayl 1) 5 5hadl) 8 4 glladll <l ) (0 -5
) A 4l

Sl s Ll aaiinall cilillaie (3883 2T s dusal Al 5 Aagl 5 A < gladl) ) S5 -6
el 3 jala A shatall sl

t ol (a2l ) 5
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Disadvantages of Prototype model:
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3- Incremental model

In incremental model the whole requirement is divided into various builds. Multiple
development cycles take place here, making the life cycle a “multi-waterfall”
cycle. Cycles are divided up into smaller, more easily managed modules. Each module
passes through the requirements, design, implementation and testing phases. A working
version of software is produced during the first module, so you have working software
early on during the software life cycle. Each subsequent release of the module adds
function to the previous release. The process continues till the complete system is
achieved.
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> Implementation

Implementation

‘

Generates working software quickly and early during the software life cycle.
This model is more flexible — less costly to change scope and requirements.

It is easier to test and debug during a smaller iteration.

In this model customer can respond to each built.

Lowers initial delivery cost.

Easier to manage risk because risky pieces are identified and handled during it’d

iteration.

Needs good planning and design.

Needs a clear and complete definition of the whole system before it can be broken

down and built incrementally.

Total cost is higher than waterfall.

When to use the Incremental model:

This model can be used when the requirements of the complete system are clearly

defined and understood.

Major requirements must be defined; however, some details can evolve with time.

There is a need to get a product to the market early.
A new technology is being used

Resources with needed skill set are not available

There are some high risk features and goals.
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4- Spiral model:

The spiral model is similar to the incremental model, with more emphasis placed on risk
analysis. The spiral model has four phases: Planning, Risk Analysis, Engineering and
Evaluation. A software project repeatedly passes through these phases in iterations
(called Spirals in this model). The baseline spiral, starting in the planning phase,
requirements is gathered and risk is assessed. Each subsequent spiral builds on the
baseline spiral.

Planning Phase: Requirements are gathered during the planning phase. Requirements
like ‘BRS’ that is ‘Business Requirement Specifications’ and ‘SRS’ that is ‘System
Requirement specifications’.

Risk Analysis: In the risk analysis phase, a process is undertaken to identify risk and
alternate solutions. A prototype is produced at the end of the risk analysis phase. If any
risk is found during the risk analysis then alternate solutions are suggested and
implemented.

Engineering Phase: In this phase software is developed, along with testing at the end of
the phase. Hence in this phase the development and testing is done.

Evaluation phase: This phase allows the customer to evaluate the output of the project to
date before the project continues to the next spiral.
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Advantages of Spiral model:

» High amount of risk analysis hence, avoidance of Risk is enhanced.
* Good for large and mission-critical projects.

» Strong approval and documentation control.

» Additional Functionality can be added at a later date.

» Software is produced early in the software life cycle.

Disadvantages of Spiral model:

= Can be a costly model to use.

= Risk analysis requires highly specific expertise.

= Project’s success is highly dependent on the risk analysis phase.
» Doesn’t work well for smaller projects.

When to use Spiral model:

»  When costs and risk evaluation is important

» For medium to high-risk projects

» Long-term project commitment unwise because of potential changes to economic
priorities

= Users are unsure of their needs

» Requirements are complex

» New product line

» Significant changes are expected (research and exploration)
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5- Fourth generation techniques (4GT)

The term “fourth generation techniques” (4GT) encompasses a broad array of software
tools that have one thing in common. Each enables the software engineer to specify some
characteristic of software at a high level, the tool then automatically generates source
code based on the developer’s specification.
The 4GT paradigm for software engineering focuses on the ability to specify software
using specialized language forms or a graphic notation that describes the problem to be
solved in terms that the customer can understand.
Currently, a software development environment that supports the 4GT paradigm includes
some or all of the following tools:

e Non-procedural languages for database query
Report generation
Data manipulation
Screen interaction
Definition & code generation; high-level graphics capability

® Spreadsheet capability
Like other paradigms, 4GT begins with a requirements gathering step, the customer
would describe requirements and these would be directly translated into an operational
prototype.
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Advantages of (4GT):

e Simplified the programming process.

e Use non-procedural languages that encourage users and programmers to specify
the results they want, while the computers determines the sequence of instruction
that will accomplish those results.

e Use natural languages that impose no rigid grammatical rules.

Disadvantages of (4GT):

e Less flexible that other languages

e Programs written in 4GLs are generally far less efficient during program
execution that programs in high-level languages. Therefore, their use is limited to
projects that do not call for such efficiency.
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6- Rapid Application Development model (RAD)

RAD model is Rapid Application Development model. It is a type of incremental model.
In RAD model the components or functions are developed in parallel as if they were mini
projects. The developments are time boxed, delivered and then assembled into a working
prototype. This can quickly give the customer something to see and use and to provide
feedback regarding the delivery and their requirements.

The phases in the rapid application development (RAD) model are:

1- Business modeling: The information flow is identified between various business
functions.

2- Data modeling: Information gathered from business modeling is used to define data
objects that are needed for the business.

3- Process modeling: Data objects defined in data modeling are converted to achieve the
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business information flow to achieve some specific business objective. Description are
identified and created for CRUD of data objects.

4- Application generation: Automated tools are used to convert process models into
code and the actual system.

5- Testing and turnover: Test new components and all the interfaces.

Diagram of RAD Model:
| Tean#s
| Team# oy I
__I'll'ﬂ-dllﬁ-vrr
Team #1 Business
Baskaess Modelling .
Modelling e
I . Data |
Modelling > Procaas
Dﬂ’ _lﬂ.ﬂtu.lm
Modelling
l . Procu_s L Application |
Mndﬂlm,s _ma.hrm
Process
Mod elling —. Jodneé
— Application izl
—— ;
generaflon
_ Application
generation Testing &
Turnever
Testing &
Tuwrnover
< 50-90 days :
BAT Lodel

Advantages of the RAD model:
Reduced development time.
= Increases reusability of components
=  Quick initial reviews occur
= Encourages customer feedback
= Integration from very beginning solves a lot of integration issues.
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Dlsadvantages of RAD model:
Depends on strong team and individual performances for identifying business
requirements.

* Only system that can be modularized can be built using RAD

= Requires highly skilled developers/designers.

» High dependency on modeling skills

= Inapplicable to cheaper projects as cost of modeling and automated code generation
is very high.

When to use RAD model:

= RAD should be used when there is a need to create a system that can be modularized
in 2-3 months of time.

= It should be used if there’s high availability of designers for modeling and the budget
is high enough to afford their cost along with the cost of automated code generating
tools.

= RAD SDLC model should be chosen only if resources with high business knowledge
are available and there is a need to produce the system in a short span of time (2-3
months).
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When to use RAD model:
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