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SWE 205: Introduction to Software Engineering

Lecture 1

Introduction I



Course Topics

* Introduction

* Software Process Models

* Requirements Engineering

* Modeling

* Programming Languages

* Software Construction Techniques
* Testing

* Refactoring

* Project Management

* Ethical Issues




Lecture Objectives

v"What is Software?

- Importance of Software

v"What is Software Engineering?

- Software engineering importance
- Develop a broad understanding of the software
engineering domain

v'SWE and CS




What is software?

" Not just the computer programs themselves but also
all associated documentation and configuration data,

such as

- Requirements
- Design models
- User manuals

= Software products may be developed for a particular

customer or may be developed for a general market
- Generic

- Custom

- Cooperative Solutions



Software Types

" Generic - developed to be sold to a range of different

customers, e.g., PC software such as Word or Excel
- The organization that develops the software controls the
software specification.

" Custom - developed for a single customer according to
their specification, e.g., system to support a particular

business process
- The specification 1s controlled by the organization that is
buying the software.

" Cooperative Solutions
- Starting with generic system and customizing it to the needs of a particular
customer. For example, Enterprise Resource Planning (ERP) systems, such
as the SAP system



Student Activity

= WWhat makes software so important?
- A software product impacts our life

= Behind the Scene Impact

- 'Think of non-computer related business where software has a significant
role



General Observations

= Software is used by wvirtually everyone in society
either directly or indirectly

* The economies of the world depend on software



What 1s Sottware Engineering?



Software Engineering History

" The first usage of term "software engineering" was
- Seminal NATO conference in 1968 by Professor F.L.. Bauer

- First conference on software engineering

= First Bachelor in Sottware Engineering

- In 1987, Imperial College London introduced the first three-year software
engineering Bachelor's degree in the UK and the world.

- In 1996, the Rochester Institute of Technology established the first
software engineering bachelor's degree program in the United States.



10

1

“The application of a systematic, disciplined,
guantifiable approach to the development,
operation, and maintenance of software”

IEEE Standard Glossary of Software Engineering Terminology
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1

“Software engineering is an engineering discipline
that Is concerned with all aspects of software
production from the early stages of system
specification through to maintaining the system
after it has gone into use.”

Sommerville, Software engineering
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What is Software Engineering




What is Software Engineering
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Software Engineering

= The objective ot Sottware Engineering 1s to produce
hioh-qualily  software products with a  fmite amonnt of
resonrces and to a predicted schedule.

tools

MEemoeds

Process maodel

a “quality” focus



Software Engineering sub-disciplines

" Software Requirements

= Software Design

" Software Development Process
" Software Testing

" Software Project Management
" Software Quality

= KHtc.




Computer Science
Vs.
Software Engineering




CS vs SWE

= Computer science is concerned with the theories
and methods that underlie computers and software
systemes,

= Whereas software engineering is concerned with the
practical problems of producing software.
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Software Engineer As a Profession

= legal requirements to assume or use the job title
“Software Engineer”

* [n Canada

- Professional Engineer (P.Eng) designation
- Information Systems Professional (I.S.P.) designation

® [n Saudi Arabia

- Saudi Council of Engineers
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Frequently asked questions about Software

What is software? Computer programs and associated documentation.
Software products may be developed for a particular
customer or may be developed for a general market.

What are the attributes of good software? Good software should deliver the required
functionality and performance to the user and should
be maintainable, dependable, and usable.

What is software engineering? Software engineering is an engineering discipline that
is concerned with all aspects of software production.

What are the fundamental software engineering Software specification, software development,
activities? software validation, and software evolution.
What is the difference between software Computer science focuses on theory and
engineering and computer science? fundamentals; software engineering is concerned

with the practicalities of developing and delivering
useful software.



Frequently asked questions about Software

What are the key challenges facing software
engineering?

What are the costs of software engineering?

What are the best software engineering techniques
and methods?

What differences has the Web made to software
engineering?

Coping with increasing diversity, demands for reduced
delivery times, and developing trustworthy software.

Roughly 60% of software costs are development
costs; 40% are testing costs. For custom software,
evolution costs often exceed development costs.

While all software projects have to be professionally
managed and developed, different techniques are
appropriate for different types of system. For example,
games should always be developed using a series of
prototypes whereas safety critical control systems
require a complete and analyzable specification to be
developed. You can't, therefore, say that one method
is better than another.

The Web has led to the availability of software
services and the possibility of developing highly
distributed service-based systems. Web-based
systems development has led to important advances
in programming languages and software reuse.



Key Points

" Software engineering is an engineering discipline
that 1s concerned with all aspects of software
production

" Software production consist of developed programs
and assoclated documentation.

" Software Types:

- Generic, Custom and Cooperative Solutions
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