
 Chap.1 Introduction

 software failures are a consequence of two factors

 1. Increasing system complexity 
 more quickly

 larger 

 2. Failure to use software engineering methods
 Some companies do not use software engineering methods

  need engineering education and training 

 1.1  Professional software development

 Figure 1.1 Frequently asked questions about software engineering

  2 kinds of software product
 1. Generic products  sold on the open market to any customer who is able to buy them.

 2. Customized (or bespoke) software   commissioned by and developed for a particular customer. 

 1.1.1  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. 

  In this definition, there are two key phrases

 1. Engineering discipline 

 Engineers always try to discover solutions to problems 
 even when there are no applicable theories and 

 methods. 

 constraints

 2. All aspects of software production

 Not just concerned with the technical processes of software 
 development. It also includes activities such as software 
 project management and the development of tools, methods, 
 and theories to support software development.

 Figure 1.2 Essential attributes of good software

 They are essential characteristics of a  professional software system.

 ~ is important for two reasons

 1. More and more, individuals and society rely on advanced software systems. 

 2. Failure to use software engineering method leads to higher costs 
 for testing, quality assurance, and long-term maintenance.

 The systematic approach that is used in ~ is sometimes called  a software process   A software process is a sequence of activities that leads to the production of a software product.   4 fundamental activities are common to all software processes.

 1. Software specification
  define the software that is to be produced 

 and the constraints on its operation. 

 2. Software development   where the software is designed and programmed.

 3. Software validation  to ensure that it is what the customer requires

 4. Software evolution
 where the software is modified to reflect 

 changing customer and market requirements.

 ~ is related to both computer science and systems engineering.

 1. Computer science is concerned with the theories and methods that underlie 
 computers and software systems, Computer science theory, however, is often 
 most applicable to relatively small programs. Elegant theories of computer science 
 are rarely relevant to large, complex problems that require a software solution. 

 2. System engineering is  concerned with hardware development, policy and 
 process design, and system deployment, as well as software engineering. System 
 engineers are involved in specifying the system, defining its overall architecture, 
 and then integrating the different parts to create the finished system.

 there are many different types of software. There are no universal ~ 
 methods or techniques that may be used. However, there are 

 4 related issues that affect many different types of software

 1. Heterogeneity 

     Different types of computer and mobile devices. As well as 
 running on general-purpose computers, software may also 
 have to execute on mobile phones and tablets. 
     You often have to integrate new software with older legacy 
 systems written in different programming languages.

 2. Business and social change
 Businesses and society are changing incredibly quickly as emerging 

 economies develop and new technologies become available.

 3. Security and trust

  it is essential that we can trust that software. This is especially true for 
 remote software systems accessed through a web page or web service 
 interface. We have to make sure that malicious users cannot successfully 
 attack our software and that information security is maintained. 

 4. Scale
  Software has to be developed across a very wide range of scales, from very small embedded systems in 

 portable or wearable devices through to Internet-scale, cloud-based systems that serve a global community.

 1.1.2  Software engineering diversity

  a diverse set of software engineering methods and tools has evolved over the past 50 years

  The specific methods, tools, and techniques used depend on the organization developing the 
 software, the type of software, and the people involved in the development process. 

 Perhaps the most significant factor in determining which software engineering methods and 
 techniques are most important is the type of application being developed. There are many

  different types of application

 1. Stand-alone applications

 application systems that run on a personal 
 computer or apps that run on a mobile device. 

 office applications on a PC, CAD programs, photo manipulation 
 software, travel apps, productivity apps, and so on.

 2. Interactive transaction-based applications 

 applications that execute on a remote computer and that are 
 accessed by users from their own computers, phones, or tablets. 

  e-commerce applications, mail and photo sharing.

 3. Embedded control systems 
  software control systems that control and manage hardware devices.

 software that controls antilock braking in a car  4. Batch processing systems

 4. Batch processing systems
  business systems that are designed to process data in large batches

 phone billing systems, and salary payment systems. 

 5. Entertainment systems
 for personal use that are intended to entertain the user

  games of one kind or another

 6. Systems for modeling and simulation   systems that are developed by scientists and engineers 
 to model physical processes or situations

 7. Data collection and analysis systems 

  systems that collect data from their environment and 
 send that data to other systems for processing.

 may interact with sensors or cloud-based systems 

 8. Systems of systems 

 systems that are composed of a number of other software systems,  
 used in enterprises and other large organizations,

  such as an ERP system

 there are software engineering fundamentals 
 that apply to all types of software systems

 1. Managed and understood development process. 

 2. Dependability and performance are important 

 3. Specification and requirements are important. 

  4. Effective use of existing resources.

 1.1.3  Internet software engineering
 The advent of the web has led to a dramatic change in 

 the way that business software is organized
 This change in software organization has had a major 
 effect on software engineering for web-based systems. 

 For example

 1. Software reuse has become the dominant 
 approach for constructing web-based systems. 

 2. It is now generally recognized that it is impractical to 
 specify all the requirements for such systems in advance. 

 3. Software may be implemented using service-oriented software 
 engineering, where the software components are stand-alone web services. 

 4. Interface development technology emerged.

 1.2  Software engineering ethics

 software engineering is carried out within a social and legal 
 framework that limits the freedom of people working in that area. 

 there are areas where standards of acceptable 
 behavior are not bound by laws but by the more 

 tenuous notion of professional responsibility
 Some of these ethics

 1. Confidentiality 
 You should normally respect the confidentiality of your 

 employers or clients regardless of whether or not a 
 formal confidentiality agreement has been signed. 

 2. Competence  You should not misrepresent your level of competence.

 3. Intellectual property rights 
 You should be aware of local laws governing the use of 

 intellectual property such as patents and copyright. 

 4. Computer misuse  You should not use your technical skills to misuse other people’s computers. 

 1.3  Case studies

 Key Points

 ■ Software engineering is an engineering discipline that is concerned with all aspects 
 of software production. 
  
 ■ Software is not just a program or programs but also includes all electronic 
 documentation that is needed by system users, quality assurance staff, and 
 developers. Essential software product attributes are maintainability, dependability 
 and security, efficiency, and acceptability. 
  
 ■ The software process includes all of the activities involved in software 
 development. The high-level activities of specification, development, validation, and 
 evolution are part of all software processes. 
  
 ■ There are many different types of system, and each requires appropriate software 
 engineering tools and techniques for their development. Few, if any, specific design 
 and implementation techniques are applicable to all kinds of system. 
  
 ■ The fundamental ideas of software engineering are applicable to all types of 
 software system. These fundamentals include managed software processes, 
 software dependability and security, requirements engineering, and software reuse. 
  
 ■ Software engineers have responsibilities to the engineering profession and society. 
 They should not simply be concerned with technical issues but should be aware of 
 the ethical issues that affect their work. 
  
 ■ Professional societies publish codes of conduct that embed ethical and 
 professional standards. These set out the standards of behavior expected of their 
 members.


