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Chapter one

1.1 An introduction to the software crisis concept and software engineering
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1.2 Software Overview?

Let us understand what Software Engineering stands for. The term is made of two words, software and

engineering.

Software is more than just a program code. A program is an executable code, which serves some
computational purpose. Software is considered to be collection of computer programs and associated
documentations. Software, when made for a specific requirement is called software product. Another
definition to Computer software or Software is the product that software professionals build and then

support over the long term.

- Software (S/W) consist of:

1. Instructions (computer programs): that when executed provide desired function and
performance.

2. Data structures: that enable the programs to adequately manipulate information.

3. Documents: that describe the operation and use of the programs
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- What are Software Types?
There are two fundamentals types of software product:

1- Generic products:

That means develop to be sold to a range of different customers. Examples -- software for PCs such

as databases, Microsoft office, word processors, drawing packages.
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2- Customized (or bespoke) products

That means develop for a single customer according to their specification. Examples -- embedded
control systems for electronic devices, air traffic control systems, and traffic monitoring system.
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Engineering on the other hand, is all about developing products, using well defined, scientific principles
and methods. Baxaadaale 35k (gl alasinly by cladiall yghai e o o8 S o

1.3 Software engineering

Software engineering is an engineering branch associated with design and development of software
product using well-defined scientific principles, methods and procedures. The outcome of software

engineering is an efficient and reliable software product.
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Software engineers use's tools techniques, procedures and paradigms to enhance the quality of their

software products.

Or we can say that software engineering is an engineering discipline which is concerned with all aspect

of software production.
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Where the discipline are the theories, methods and tools that the engineer applies on the problem to find

the solution within organisational and financial constraints.
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1.4 the characteristic of software engineer

1- good programmer

2. familiar with several designs approaches
well versed data structure approaches
communication skills and interpersonal skills

3
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5. able to a build model

6. be able to converse with the user of system
1.

5 Comparisons

A- The differences between programmer and software engineering

Software engineers, often called software developers, plan and create programs. They determine user

needs, design software and then test it to ensure quality. Though they do not usually write code, they also

need strong programming skills to communicate properly with programmers. They give instructions to

programmers who write the software code.
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B- The differences between program and software

program

software

Has small size

Has big in size

not good user interface

good user — interface

limited functionality

many functionality

Has limited users

has multiple users

lack documentation

good documentation

Computer programs ------- ---- Als po mmmmmmmeoeeeen

software
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C. Differentiate between software engineering and computer science?

Software engineering

) -

Computer science

.. "
2 it

)

The software engineering is concerned with
the practical problems of producing software.

The computer science deals with the theories
and methods used by the computers and
software systems.

Some knowledge of computer science is
necessary for the software engineers to
develop the software.

Elegant theories cannot be completely
applicable to the software engineering when
software solution to complex or real world

problem has to be developed.

D. What is the difference between software engineering and system engineering?

- System engineering is concerned with all aspects of computer-based systems development
including hardware, software, and process engineering.
- Software engineering is part of this more general process concerned with developing the

software infrastructure, control, applications and databases in the system.
1.6. Software characteristics
1- software is developed or engineered ; it is not manufactured in the classic sense
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2- software doesn't wear out
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3- although the industry is moving toward component — based assembly , most software

continues to be custom built

software sk JO& Gaal¥ o3l 138 (S aladiuy) silel fa ladiul (Sae hardware product cs! skl
i ¢ plaiu¥) dale] o sefa aladiuly sl oy Cilaal pal shai (35l (K1 (pma i al i Lealana Cua product
cplasiu sale Y ALE U Sk (e padiall dgal 5 ol echlibal) JSha ¢ Sl ) Al aladtia) sale )

Page |¢



Asst. T. Saja hikmat Software engineering computer science

1.7 the attributes of good software
1- Maintainability:

Software should be written in such a way that it may evolve to meet the changing needs of customers.
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2- Dependability:

Software dependability has a range of characteristics, including reliability, security and safety.

Dependable software should not cause physical or economic damage in the event of system failure.
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3- Efficiency:

Software should not make wasteful use of system resources such as memory and processor cycles.

Efficiency therefore includes responsiveness, processing time, memory utilization, etc.
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4- Usability:

Software must be usable, without undue effort, by the type of user for whom it is designed. This means

that it should have an appropriate user interface and adequate documentation.
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1.8 software application

1- System software: System software is a collection of programs written to service other programs.
Some system software (e.g., compilers, editors, and file management utilities) process complex,
but determinate, information structures. Other systems applications (e.g., operating system
components, drivers, telecommunications processors) process largely indeterminate data.

2- Real time software: Software that monitors/analyses/controls real-world events as they. (e.g.,
airline database control, 24-hour transaction facilities, air traffic control).
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3- Business or application software: stand-alone programs for specific needs(e.g., payroll)
4- web- based software:
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(hypertext and a variety of visual and audio formats) Jis data <Uls (e.g., HTML, Perl, or Java, php)

5- Artificial intelligent software: software that use non-numerical algorithms to solve complex
problems that are not amenable to computation or straightforward analysis. ( e.g., Robotics, expert
systems, pattern recognition (image and voice), artificial neural networks, and game playing).

6- Personal computer software: such as (word processing, computer graphics, multimedia,
entertainment, database management).

7- Embedded software: (e.g., keypad control for a microwave oven, digital functions of dashboard
display in a car, etc.).
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