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Course Description 
Dear learner, in this course we are going to discuss Management Information System which is one of the major courses of Management. However, be informed that you need to take Basic Computer Skills  (COMP1041) to be qualified to get registered for this course. The contents of this course assume that you have taken the prerequisites: Basic Computer Skills, Therefore before proceeding with this course, makes sure that you have taken the course mention above. Try to refresh your memory of the concepts there in and get ready to make next jump with me. This next jump, no doubt, takes you to the higher level imagination and analysis. 

Management Information system is one of the functional management. Organizations manage materials, human resource, finance, operations and the like. Success of any organization depends on how well it manages these and other critical resources it has. To manage the resources mentioned above, managers need to have information relating to each resource. Therefore, at the heart of every management action is information. Information system management means techniques of collecting, analyzing, storing and retrieving information value for decision making. In your study so far, you have identified different resources of the organization and the role of a manager in combining these resources. Managers coordinate the activities of organizations. Obviously, you have discussed the different types of resources organizations own. Take a moment and try to list them below. 
Managers make different types of decisions on the quality of the information we use. The better the quality of the information we have the better will be the decision. Dear learner, you are also aware of the fact that organizations are good as the decision they passed once. Successful organizations are successful because they made good decision once in history. Weak organizations are also weak because they have made wrong decision in past times. 

Course Introduction 
Dear learner! 
Today’s organizations cannot be operated or managed effectively without information systems that are built using a range of information technologies. The result of this is that your performance as a manager, a professional, or an entrepreneur will depend on your information systems literacy- on your ability to exploit the capabilities of information systems to achieve business results.

What “You” (as Students of Management) Need to Know About Information Systems (IS)

The field of information systems encompasses many complex technologies, abstract behavioral concepts, and specialized applications in countless business and non-business areas. As a manager or business professional you don’t have to absorb all of this knowledge. The figure below illustrates useful conceptual framework that organizes the knowledge presented in this course and outlines what you need to know about information systems. It emphasizes that you should concentrate your efforts in five areas of knowledge:
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The first chapter deals with basic foundation of information systems. It presents information, information system, systems, characteristics of system, quality of information, information system resources and activities and the like. What are information systems, and why are they important to end users and their organizations? , Understand what the basic components and properties of information systems are.  And learn some fundamental behavioral and technical concepts that will help you understand how the information systems can support the business firms and other organizations.

The second chapter of the course deals with development aspect how should management end users or information specialists develop information systems solutions to business problems? Learn some fundamental problem solving and development concepts. Understand how methodologies such as systems approach, the systems development life cycle, and prototyping can be used to construct information systems applications that successfully meet end user and organizational needs.

The third chapter of the course deals with technology aspect. What should managerial end users know about the technologies used in computer-based information systems?, Have an understanding of major concepts, developments, and management issues in information technology, that is, hardware, software, telecommunications, database management, and other information-processing technologies.

The chapter fourth chapter of the course deals with Business Applications of information system. In what way can information systems assist end users and organizations in accomplishing their work activities and meeting their strategic objectives? Have knowledge of the major applications of information systems for end user activities and the operations, management, and strategic advantages of organizations. Gain a basic understanding of information systems concepts and applications in areas such as end user computing, office automation, transaction processing, and the functional areas of business, management reporting, decision support, executive support, and artificial intelligence.

The last chapter of the course deals with managerial challenges of information system. Information technology can be used for constructive or destructive purpose how should managerial end users meet the major challenges they face in managing the information systems of their organizations? 

Understand what methods you can use to manage the resources, technologies, and activities of information systems. 

Understand concepts such as information resource management and information system planning, implementation and control as well as important international and ethical issues in information systems.

As usual, at the end of each chapter, there are self checking exercises. Try the exercises before you precede to the next the chapter. Repeat the portions enough time for that is the only way of having mastery of the subject. Try to visit computers and computer accessories. Do not get afraid. Practice makes perfect. If you have to be perfect, you might have to err at least once. I do not mean dismantle computers. But try to have access and manipulate. 
Take a brake and go ahead to the main content. 
Good luck!
Chapter One: Foundation concepts of Marketing Information System

Chapter Objectives

Up on the completion of this chapter, you will be able to: 

· Describe the concept of a system.

· Elucidate theory and characteristics of systems.

· Describe information system resources

· List information system activities 

· Differentiate the concepts between data and information 

Explain the different types of information stem
1.1. Introduction of Information System 
Dear learners, Information system is a collection of hardware, software, data, people and telecommunications networks that interact with one another to capture, process, store, and disseminate information in an organization.  In this chapter, you will see what a system is, and different theories related to a system. You will also see the information system resources and activities performed by information systems. The foundation concepts of information system are also discussed. The different types of information systems such as transaction processing, management information system, decision support system and executive systems are discussed. The chapter also presents information systems used in the functional areas. Accordingly, we will see different types of information system that are used in accounting, finance, engineering, production, human resource and other related departments. The portion also introduces the student to e-commerce which is one of IT application in marketing area. 
Management information system (MIS) is an integrated man machine system that provides information to support the planning and control functions of managers in an organization. MIS include the three terminology’s Management, Information and system
a) Management:  has been viewed as be function, a process, a profession and a class of people. It refers to the kind of task and activities that are perform by managers. The specific nature of the activities is determined by such managerial functions as planning, organizing, directing, leadership and controlling.
· Planning: It is the process of deciding in advance the courses of action to be followed and when and how to undertake these. Its objectives in the best possible manner and for anticipating future opportunities and problems.
· Organizing: It is formal grouping of people and activities to facilitate achievement of the farm’s objectives. It is need for assigning responsibilities, jobs and hierarchy among personnel.
· Controlling: It is the checking the progress of plans and correcting any deviations that may occur along the way.
· Directing: It is the process of activating the plans, structure and group efforts desired direction. It is needed for implementation of plans by providing desired leadership motivation and proper communication.

Levels of Organizational Management 

1) Top Management: - It is establishes the policies, plans, objectives and budget framework under which various departments will operate of the organization.

2) Middle Management: - It has the responsibility of implementing the policies and overall plans of the top management.

3) Junior Management (Operational):-It has the responsibility of implementing day to day operations and decisions of the middle management to produce goods and services to meet the revenue, profit and other goals.

Definitions Management Information system;
According to Schwartz, ‘MIS is a system of people, equipment, procedure, documents and communication that collects, validates, operates on transformers, stores, retrieves and present data for use in planning, budgeting, accounting, controlling and other management process’.

According to Jerome Karter, ‘MIS is a system that aids management in making, carrying out and controlling decisions
According to Davis and Olson, ’MIS is an integrated user machine system designed for  providing information to support operational control, management control and decision making functions in an organisation. The information systems make use of resources such as hardware, software, man, procedures as well as suppliers’.
1.2. Systems Concepts 
Dear learner, what do you understand from the term system? The term system is derived form a Greek word, which means an organized relationship among functioning units or components. 
A system is a set of components (sub systems or component parts) that operate together to achieve a common objective (or multiple objectives) by accepting inputs and producing outputs in an organized transformation process. 

Such a system (sometimes called a "dynamic system) has three basic interacting components or functions: input, process and output. Moreover, the systems concept can be made even more useful by including two additional components: feedback and control. A system with feedback and control components is sometimes called a "cybernetic" system, that is, self- monitoring, self-regulating system.

The hallmark (distinctive feature) of a system, as opposed to an unrelated collection of components, is synergy, an effect best defined by Aristotle: The whole is more than the sum of the parts. The objectives of a system are realized in its outputs.
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Figure 1.2: cybernetic system

Input involves capturing and assembling elements that enter the system to be processed. Example: data

Processing involves transformation processes that convert inputs into output. 

Output involves transferring elements that have been produced by a transformation process to their ultimate destination. 

Feedback is data about the performance of a system. For example, data about sales performance is feedback to a sales manager. 

Control involves monitoring and evaluation feedback to determine whether a system is moving toward the achievement of its goal.

Environment: Environment is the supra-system which operates with in an organization. It is the source of external elements that impinge on the system. In fact, it determines how a system must function. 
A system performing properly generates positive feedback, which signals the control function to maintain the system's current course toward its goal. A system whose performance is deteriorating - deviating from the attainment of its goal- generates negative feedback. In real world, the performance of most systems tends to deteriorate overtime. This characteristic is called entropy - the tendency of a system to lose its homeostasis, that is, a relatively stable state of equilibrium. Thus, the function of control is to reverse the entropy and maintain the equilibrium of a system through a variety of corrective actions. 

Characteristics of systems

A system exists and functions in an environment containing other systems (it doesn’t exist in a vacuum) If a system is one of the components of a larger system, it is called a subsystem, and the larger system is its environment. Also, a system is separated from its environment and other systems by its system boundary. Several systems may share the same environment. Some of these systems may be connected to one another by means of a shared boundary, or interface. Normally, a system that interacts with other systems in its environment is called an Open System. (The above figure represents an open system) If a system has the ability to change itself or its environment in order to survive, it is known as an Adaptive System.
Some of the characteristics of a system 
· A system is a whole

· Components of a system interact

· System are goal seeking 

· Systems have input/output 

· Systems transform input to output

· Systems exhibit entropy 

· Systems must be controlled 

· Systems form a hierarchy 

· Systems exhibit differentiation 

· Systems exhibit equifinality 
1.3. Information system
What is an Information System?

An information system is an organized set of components for collecting, transmitting, sorting, and processing data in order to deliver information for action. In business firms and other organizations, this information is necessary for both operations and management. Most technologies these days are built around the information technologies of computers and telecommunications- they are computer-based information systems.

Too often you hear someone say, "Oh yeah, I know how to use a computer. I can surf the Web with the best of them and I can play Solitaire for hours. I'm really good at computers." Okay. So that person can pound a keyboard, use a mouse at lightning speed, and has a list of favorite Web sites a mile long. But the real question is "Is that person information literate?" Just because you can pound the keyboard doesn't necessarily mean you can leverage the technology to your advantage or the advantage of your organization. An organization can gather and keep all the data on its customers that a hard drive can hold. You can get all the output reports that one desk can physically hold. You can have the fastest Internet connection created to date. But if the organization doesn't take advantage of customer data to create new opportunities, then all it has is useless information. If the output report doesn't tell the management that it has a serious problem on the factory floor, then all that's been accomplished is to kill a few more trees. If you don't know how to analyze the information from a Web site to take advantage of new sales leads, then what has you really done for yourself today? 

As you may conclude, information literacy (and not just computer literacy!) is necessary to perform your job as a manager or a professional, to conduct a firm’s activities, and to seek opportunities in the market place for the products of a firm or of a nation.  

In particular, the objective of information system is to provide the appropriate information output to the members of the organization. 
Information systems transform data into information. To obtain information we need data. 

If we expand our view of what an information system does, we can obtain the following figure.
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Figure 1.3: Transforming Data into Information
As you can see, information systems capture data from the organization (internal data) and its environment (external data). They store the data items over an extensive period of time when specific information needed, the appropriate data items are manipulated as necessary and the user receives the resulting information. Depending on the type of information system, the information output may take the form of a response to a database query, an outcome of a decision suggested by a decision support system, advice given by an expert system, a transaction document(say and invoice), or a report (which may appear on paper or on-screen). As the above figure tells you, the value of information is much higher than that of data. 

In this course we discuss formal information systems that rely on procedures for collecting, storing, manipulating, and accessing data in order to obtain information. Formal systems don’t have to computerized, but today they usually are. Note that much of the information flowing in an organization, and very important information at that, is informal. Indeed, a lot of informal information is gained through interpersonal networking, water cooler gossip, or conversations with the supplier’s truckers at the loading dock.

We are now ready to apply the system concepts we have learned to help us better understand how an information system works. We have said that an information system is a system that accepts data resources as input and processes them into information products as output. How does an information system accomplish this? What system components and activities are involved?

Information System Model
An information system depends on the resources of People (end users and IS specialists), Hardware (machines and media), Software (programs and procedures), Data (data and knowledge bases) and Networks (communications media and network support)  to perform input, processing, output, storage and control activities that convert data resources into information products.
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Figure 1.4: The Information Systems Model

This information system model highlights the relationships among the components and activities of information systems. It provides a framework that emphasizes four major concepts that can be applied to all types or information systems:

· People, hardware, software, data, and networks are the five basic resources of information systems

· People resource include end users and IS specialists, hardware consists if machine and media, software resources include both programs and procedures, data resources can include data and knowledge bases, and network resources include communication media and networks. 

· Data resources are transformed by information processing activities into a variety of information products for end users

· Information processing consists of input, processing, output, storage and control activities.

So, no matter what kind of information system you use, these four basic concepts are at work. And there are many kinds of information systems in the real world. Some are simple manual information systems, where people use tools such as pencils and paper, or even machines such as calculators and typewriters, to convert data into information. Others are computer based information systems that use one or more types of computers and a variety of computer devices to process data automatically.

Information system resources 
An information system consists of four major resources:

1. Hardware Resources

The concept of hardware resources includes all physical devices and materials used in information processing. It includes: machines and media, peripheral devices.

Computer peripherals are devices such as keyboard or electronic mouse for input of data and commands, a video screen or printer for output of information, and magnetic or optical disks for storage of data resources
Examples: Large mainframe computers, minicomputers and microcomputers, Telecommunication networks and  Computer peripherals

2. Software Resources
Includes all sets of information processing instructions. It includes not only the set of operating instructions called programs, which direct and control computer hardware, but also set of information processing instructions needed by people, called procedures. So even information system that don’t use computers have a software resource component. 

The following are examples of software resources: 

· System software- such as operating system program, which controls and supports the operation of a computer. 

· Application software, which are programs that direct the processing for the particular use of computers by end users. Examples are sales analysis programs, payroll programs, word processing programs.

· Procedures, which are operating instructions for the people who use the information system. Examples are instruction to fill paper form or using a software package. 

3. People Resources
People are required for the operation of all information system. The people resource includes end users and IS specialists. 

· End users also called users or clients are people who use information system or information it produces. They can be accountants, sales persons, engineers, clerks, customers or managers. Most of us are information system end users. And most end users in business are knowledge workers, that is, people who spend most of the time communicating and collaborating in teams and workgroups and creating, using and distributing information. 

· IS Specialists: are person who develop and operate information systems. They include system analysts, software developers, system operators, and other managerial and technical and clerical IS personnel.   

4. Data Resources

Data are more than raw material of information systems. The concept of data resources has been broadened by managers and information system professionals. They realize that data constitute valuable organizational resources.  Thus you should view data as data resources that must be managed effectively to benefit all end users in an organization. Data can take many forms, including traditional alphanumeric data, composed of numbers and alphabetical and other characters that describe business transactions and other events and entities. Text data consisting of sentences and paragraphs used in written communications; image data such as graphic shapes and figures; and audio data; the human and other sounds, are also important forms of data. The data sources of information system are typically organized, stored, and accessed by a variety of data resources management technologies into: 

· Database that hold processed and organized data

Knowledge base that holds knowledge in a variety of forms such as facts, rules, and case examples about successful business practices
The data resources of information systems are typically organized into:

· Databases – which hold processed and organized data

· Model bases – which hold conceptual, mathematical, and logical models that express business relationships, computational routines, or analytical techniques

· Knowledge bases – which hold knowledge in a variety of forms such as facts and rules of inference about various subjects
Data vs. Information 

So how can we distinguish between data and information? The distinction can easily be grasped from the following figure.
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Figure1.5: Data Vs Information 
Data: Data are only raw facts, the material for obtaining information. Information systems use data stored in computer databases to provide needed information. A database is an organized collection if inter related data reflecting a major aspect of a firm’s activities. 

Information: Information is an increment in knowledge. It contributes to the general framework of concepts and facts that we know. Information relies on the context (your question) and the recipient’s general knowledge for its significance.
Example: If I suddenly throw the word “five” into our discourse at this point, it obviously means nothing to you. It is a data item, but it becomes meaningful information only if it is placed within a context familiar to you. Now, if you had just asked me, “what were the sales of the packaged goods division last month?” then I have provided you with information rather than data. I provided information, that is, if you already know that the sales are measured in millions of dollars.

5. Network Resources

 These resources include the communication media and network support. Telecommunication technologies and networks like the internet, intranets, and extranets have become essential to the successful electronic business and commerce operations of all types of organizations and their computer based information systems. Telecommunication networks consist of computers, telecommunication processors, and other devices interconnected by communications media and controlled by communications software. The concept of network resources emphasizes that communication technology and networks are a fundamental component of all information systems. Network resources include: 
· Communication media:  includes twisted pair wire, coaxial cable, and fiber optic cable; and micro wave, cellular, and satellite wireless technologies. 

· Network support is a generic category emphasizes that many hardware, software and data technologies are needed to support the operation and use of a communications network. Examples include communication processors, such as modems, and internet work processors, and communication control software such as network operating system and Internet browser packages. 

Information system activities

The basic information processing activities that take place in information system include input, processing, output, storage, and control activities taking place in any information system you are studying. 

Input of data resources

Data about business transactions and other events must be captured and prepared for processing by the basic data entry activities of recording and editing. End users typically record data about transactions on some type of physical medium such as paper form or enter it directly into a computer system. This usually includes a variety of editing activities to assure they have recorded data correctly. Once entered, data may be transferred onto a machine readable medium such as magnetic disk or tape, until needed for processing.

For example, data about sales transactions can be recorded on source documents such as paper sales order forms. Or sales data could be captured by salespersons using computer keyboards or optical scanning devices who are visually prompted to enter data correctly by video displays. 

Processing of data into information

Data is manipulated by such activities as calculating, comparing, sorting, classifying, and summarizing. These activities organize, analyze, and manipulate data, thus converting it into information for end-users. The quality of any data stored in an information system must also be maintained by a continual process of correcting and updating activities.

 For example, data received about a purchase can be 1) added to a running total sales results, 2) compared to a standard to determine eligibility for a sales discount, 3) sorted in numerical order based on product identification numbers, 4) classified into product categories (such as food and nonfood items), 5) summarized to provide a sales manager with information about various product categories, and finally, 6) used to update sales records.

Output of information products

Information in various forms is transmitted to end users and made available to them in the output activity. The goal of information systems is the production of appropriate information products for end users. Common information products are video displays, paper documents, audio responses that provide us with messages, forms, reports, listings, etc.

For example, a sales manager may view a video display to check on the performance of a salesperson, accept a computer- produced voice by telephone, and receive a printout of monthly sales results.

Storage of Data Resources

Storage is a basic system component of information systems. Storage is an IS activity in which data and information are retained in an organized manner for later use.

For example, just as written material is organized into words, sentences, paragraphs and documents; stored data is commonly organized into field, records, files, and databases.

Control of System Performance 

An information system should produce feedback about its input, processing, output, and storage activities. This feedback must be monitored and evaluated to determine if the system is meeting established performance standards. Then appropriate system activities must be adjusted so that proper information products are produced for end users.

For example, a manager may discover that subtotals of sales amount in a sales report do not add up to total sales. This might mean that data entry or processing procedures need to be corrected. Then changes would be made to ensure that all sales transactions would be properly captured and processed by a sales information system.

Attributes of Information quality

Information that is outdated, inaccurate, or hard to understand would not be very meaningful, useful, or valuable to you or other end users. People want information of high quality, that is, information products whose characteristics, attributes, or qualities make the information more valuable to them. It is useful to think information as having the three dimensions of time, content, and form.  
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Figure 1.6: Attributes of Quality Information

Time dimension: deals with the when aspect of information
· Timeliness – information should be provided when it is needed
· Accuracy – information should be up to date when it is provided
· Frequency – information should be provided as often as needed
· Time period- information can be provided about past, present or future time periods
Content dimension: deals with the what aspect of information
· Accuracy – information should be free from errors
· Relevancy – information should be related to the information needs of the specific recipient for the specific situation
· Completeness – all information that is needed should be provided
· Conciseness – only the information that is needed should be provided
· Scope – an information can have a broad or narrow scope an internal or external focus 
· Performance – information can reveal performance by measuring activities accomplished, progress made, or resources accumulated
Form dimension:  deals with how aspect of information
· Clarity – information should be provided in a from that is easy to understand  
· Detail – information can be provided in detail or summary form 
· Order – information can be arranged in a predetermined sequence 
· Presentation – information can be presented in narrative, numeric, graphic or other forms. 
· Media – information can be provided in the form of printed paper documents, video displays, or other media. 
Dear learner, have a break to check your understanding of the issues discussed so far.

Activity 1.1

1. What is a system? _______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
2. Differentiate between open and closed systems. _____________________________________________________________________________________________________________________________________________________________________________________________________________________________

3. What are the characteristics of system?  _______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
4. What are Information system resources? Would you mention the information system resources?  _____________________________________________________________________________________________________________________________________________________________________________________________________________________________
5. What are information system activities? ______________________________________________________________________________________________________________________________________________________________________________________________________________________________
6. What are the dimensions of information quality? ________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
1.4.  Types of Information Systems 

There are many kinds of information systems in the real world. All of them use hardware, software, network, and people resources to transform data resources in to information products. Some are simple manual information systems, where people use simple tools such as pencils and paper, or even machines such as calculators and typewriters. Others are computer-based information systems that rely on variety of networked computer systems to accomplish their information processing activities. 

As a business end user, you should be able to recognize the fundamental components of information systems you encounter in the real world. This means that you should be able to identify: 

· The people, hardware, software, data, and network resources they use.

· The types of information products they produce. 

· The way they perform input, processing, output, storage, and control activities.

· How they support the business operations, managerial decision making, or competitive advantage of a business. 

This kind of understanding will help you be a better user, developer, arid manage of information systems. And that, as we have pointed out in this chapter, is important to your future success as a manager, entrepreneur, or professional in business. 
Historical Development of Information System 
Until the 1960s, the role of information systems was simple: transaction processing, record-keeping, accounting, and other electronic data processing (EDP) applications. Then another role was added, as the concept of management information systems (MIS) was conceived. This new role focused on providing managerial end users with predefined management reports that would give managers the information they needed for decision-making purposes. 

By the 1970s, it was evident that the pre-specified information products produced by such management information systems were not adequately meeting many of the decision-making needs of management. So, the concept of decision support systems (DSS) was born. The new role for information systems was to provide managerial end users with ad hoc and interactive support of their decision-making processes. This support would be tailored to the unique decision-making styles of managers as they confronted specific types of problems in the real world. In the 1980s, several new roles for information systems appeared. First, the rapid development of microcomputer processing power, application software packages, and telecommunications networks gave birth to the phenomenon of end user computing. Now, end users can use their own computing resources to support their job requirements instead of waiting for the indirect support of corporate information services departments.
Second, it became evident that most top corporate executives did not directly use either the reports of information reporting systems or the analytical modeling capabilities of decision support systems, so the concept of executive information systems (EIS) was developed. These information systems attempt to give top executives an easy way to get the critical information they want, when they want it, tailored to the formats they prefer. 
Third, breakthroughs occurred in the development and application of artificial intelligence (AI) techniques to business information systems. Expert systems (ES) and other knowledge-based systems forged a new role for information systems. Today, expert systems can serve as consultants to users by providing expert advice in limited subject areas. “An important new role for information systems appeared in the 1980s and continues into the 1990s. This is the concept of strategic role for information systems, sometimes called strategic information systems (SIS). In this concept, information technology becomes an integral component of business processes, products, and services that help a company gain a competitive advantage in the global marketplace. 

Finally, the rapid growth of the Internet, intranets, extranets, and other interconnected global networks in the 1990s is dramatically changing the capabilities of information systems in business as we move into the next century. Such enterprise and global internetworking is revolutionizing end user, enterprise, and inter organizational computing, communications, and collaboration that supports the business operations and management of successful global enterprises. 
 Classification of Information system  
Conceptually, information systems in the real world can be classified in several different ways. For example, several types of information systems can be classified based on functionality as operations support, Management support and specialized information systems.
[image: image4.png]Support of
Business
Operations

Information

Systems

Support of
Managerial
Decision Making

Transaction
Processing
‘Systems

Processing
Business
Transactions

Process
Control

Control of
Industrial
Processes

Collaboration

Enterprise

Team and
Workgroup
Collaboration

Management
Information

Systems

Prespecified
Reporting
for Managers

Decision
Support
Systems

Interactive

Decision
Support

Executive

Information
Systems

Information
Tailored for
Executives




Figure1.7: Types of Information System

Information systems are categorized in the following way to spotlight the major roles each plays in the operations and management of a business. 
i) Operations support system 
Information systems have always been needed to process data generated in, business operations. Such operations support systems produce a variety of information products for internal and external use. However, they do not emphasis producing the specific information products that can best be used by managers. Further processing by management information systems is usually required. The role of business firm's operations support systems is to efficiently process business transactions, control industrial processes, support enterprise communication and collaboration, and update corporate databases. 

a) Transaction processing systems 

Operations support systems include the major category of transaction Processing systems (TPS). Transaction processing systems record and process data resulting from business transactions. Typical examples are information systems that process sales, purchases, and inventory changes. The results of such processing are used update customer, inventory, and other organizational databases. This data base then provide the data resources that can be processed and used by management formation systems, decision support systems, and executive support systems.
Transaction processing systems also produce a variety of information products for internal and external use. They produce customer statements, employee paychecks, sales receipts, purchase orders, dividend checks, tax forms, and financial statements. Transaction processing systems process transactions in two basic ways. In batch processing, transactions data is accumulated over a period of time and processed periodically. In real-time (or online) processing, data is processed immediately after a transaction occurs. For example, point of sale (POS) systems at retail stores may use electronic cash register terminals to capture and transmit sales data over telecommunication links to regional computer centers for immediate (real time) or nightly (batch) processing. 

b) Process control system 
Operations support systems support the business/management routine decisions that control physical operational processes. Example automatic inventory reorder decisions and production control decisions including a category of information systems called process control systems, in which decisions adjusting a physical production process are automatically made by computers. For example, a petroleum refiner uses electronic sensors linked to computers to .continually monitor chemical processes. The computers monitor a chemical process, capture and process data detected by sensors, and make instant (real-time) adjustments to appropriate refinery processes. 
c) Enterprise collaboration system 

Enterprise collaboration systems are information systems that use a variety of information technologies to help people work together. Enterprise collaboration systems help us collaborate-to communicate ideas, share resources, and coordinate our cooperative work efforts as members of the many formal and informal process and project teams and other workgroups that are a vital part of today's organizations. Thus, the goal of enterprise collaboration systems is to use information technology to enhance the productivity and creativity of teams and workgroups in the modem business enterprise. 
For example, many business form teams of engineers, making specialists, and other knowledge workers to develop new products or improve the existing ones. They may form virtual teams of people from several departments and locations with in a company, and include outside consultants as team members. Such teams would make heavy use of the Internet, corporate intranets and extranets, and collaboration soft- ware known as groupware. Then they could easily collaborate via electronic mail, discussion forums, data and videoconferencing, and multimedia project Web sites on the company's intranet. In this way, a product development team could efficiently communicate with each other and coordinate their work activities, and effectively collaborate in the development or improvement of products and services. 

ii) Management support system 

When information systems focus on providing information and support for effective decision making by managers, they are called management support systems. Management support systems began when the concept of management information systems (MIS) originated in the 1960s. Management Information System became the byword (and the buzzword) of almost all attempts to relate computer technology and systems theory to data processing in organizations. At that time, it became evident that computers were being applied to the solution of business problems in a piecemeal fashion, focusing almost entirely on the computerization of clerical and record-keeping tasks. The concept of management information systems was developed to counteract such inefficient development and ineffective use of computers. Though tarnished by early failures, the Management Information System concept is still recognized as vital to efficient and effective information systems in organizations for two major reasons: 

· It emphasizes the management orientation of information technology in business. A major goal of computer-based information systems should be the support of management decision making, not merely the processing of data generated by business operations. 

· It emphasizes that a system frame work should be used for organizing information systems applications. Business applications of information technology should be viewed as interrelated and integrated computer-based - as independent data processing jobs. 

Providing information and support for management decision making by all and levels of managers is a complex task. Conceptually, several major types of information systems are needed to support variety of managerial end users responsibilities.
a) Management information system 
Management information systems (MIS) are the most common form of management support systems. They provide managerial end users with information products that sup- port much of their day-to-day decision-making needs. Management information systems provide a variety of reports and displays to management. The contents of these information products are specified in advance by managers so that they contain information that managers need. Management information systems retrieve information about internal operations from databases that have been updated by transaction processing systems. They also obtain data about the business environment from external sources. 

Information products provided to managers include displays and reports that can be furnished:

· on demand, 
· periodically, according to a predetermined schedule, or
· Whenever exceptional conditions occur.
 For example, sales managers could (1) use a Web browser to receive instantaneous visual displays at their workstations of information about the sales of a particular product; (2) access weekly sales analysis reports evaluating sales results by product, salesperson, and sales territory; or (3) receive reports produced automatically whenever a salesperson fails to produce sales results during a specified period.

b) Decision support system 
Decision support systems (DSS) are a natural progression from information reporting systems and transaction processing systems. Decision support systems are interactive, computer-based information systems that use decision models and specialized databases to assist the decision-making processes of managerial end users. Thus, they are different from transaction processing systems, which focus on processing the data generated by business transactions and operations, though they extract data from corporate databases maintained by TPS. They also differ from management information systems, which focus on providing managers with pre specified information (reports) that can be used to help them make more effective, structured types of decisions. 
Instead, decision support systems provide managerial end users with information in an interactive session on an ad hoc (as needed) basis. A DSS provides managers with analytical modeling, simulation, data retrieval, and information presentation capabilities. Managers generate the information they need for more unstructured types of decisions in an interactive, simulation-based process. For example, electronic spreadsheets and other decision support software allow a managerial end user to pose a series of what if questions and receive interactive responses to such ad hoc requests for information. 

Thus, information from decision support system differs from the pre specified responses generated by management information systems. When using a DSS, managers are simulating and exploring possible alternatives and are receiving information based on alternative set of assumptions. Therefore, managerial end users do not need to specify their information requirements in advance. Instead, a DSS interactively helps tem find the information they need.
c) Executive Information Systems
Executive Information Systems are management information system tailored to the strategic information needs of top management. Top executives get the information they need from many sources, including letters, memos, periodicals, and reports produced manually as well as by computer systems. Other sources of executive information are meetings, telephone calls, and social activities. Thus, much of top executive information comes from non computer sources. Computer-generated information has not played a primary role in meeting many top executives' information needs.
The goal of computer-based executive information systems is to provide top management 'With immediate and easy access to selective information about key factors that are critical to accomplishing a firm's strategic objectives. Therefore, EIS are easy to operate and understand. Graphics displays are used extensively, and immediate access to internal and external databases is provided. EIS provide information about the current status and projected trends for key factors selected by top executives. EIS have become so popular in recent years that the use is spreading into the ranks of middle management. 

iii) Other classifications of information systems /Specialized Information System 
Several other categories of information systems provide more unique or broad classifications than those we have just mentioned. That's because these information systems can support either operations or management applications. Examples include expert systems, knowledge management systems, strategic information systems, and business information systems. 

a) Expert System 
The frontiers of information system are being affected by developments in artificial intelligence (AI). Artificial intelligence is an area of computer science whose long-range goal is to develop computers that can think, as well as see, hear, walk, talk, and feel. For example, AI projects involve the development of natural computer interfaces, advanced industrial robots, and intelligent computer software. A major thrust is the development of computer functions normally associated with human intelligence, such as reasoning, learning, and problem solving. 

One of the most practical applications of AI is the development of expert systems (ES). An expert system is a knowledge based information system; that is, it uses its knowledge about a specific area to act as an expert consultant to users. The components of an expert system are a knowledge base and software modules that perform inferences on the knowledge and offer answers to a user's questions. Expert systems are being used in many different fields, including medicine, engineering, the physical sciences, and business. For example, expert systems now help diagnose illnesses, search for minerals, analyze compounds, recommend repairs, and do financial planning. Expert systems can support either operations or management activities. 
b) Knowledge management systems 
Many companies today realize that they must become knowledge creating companies or learning organizations in order to survive and flourish in a rapidly changing business environment. That means constantly creating new business knowledge, disseminating it within the organization, and quickly building it in to new products and services. The knowledge-creating company must find ways to use knowledge management techniques and information technology to encourage employees to share what they know and make better use of accumulated workplace knowledge. 

Thus, many organizations are developing knowledge management systems (KMS) to manage organizational learning and business know-how. Knowledge management systems help knowledge workers create, organize, and share important business knowledge wherever and whenever it is needed. For example, many knowledge management systems rely on Internet and intranet Web sites, knowledge bases, and discussion forums as key technologies for gathering, storing, and disseminating business knowledge. In this way, knowledge management systems facilitate organizational learning and knowledge creation and dissemination within the business enterprise. 

c) Strategic Information systems 
The strategic role of information systems involves using information technology to develop products, services, and capabilities that give a company strategic advantages over the competitive forces it faces in the global marketplace. This creates strategic, information systems, information systems that support or shape the competitive position and strategies of an enterprise. So a strategic information system can be any kind of information system (TPS, MIS, DSS, etc.) that helps an organization gain a competitive advantage, reduce a competitive disadvantage, or meet other strategic enterprise objectives
d) Integrated Information Systems 

It is also important to realize that information systems in the real world are typically integrated combinations of several types of information systems we have just mentioned. That's because conceptual classifications of information systems are designed to emphasize the many different roles of information systems. In practice, these roles are integrated into composite or cross-functional information systems that variety of functions. 

For example, a payroll system that processes employee time cards and produces employee paychecks is a transaction processing system. An information system that uses payroll data to produce labor analysis reports showing variances and trends in labor costs is a human resource management information system. However, in most cases, these functions are combined in an integrated payroll/labor analysis system. 

Another example involves sales order/transaction processing, which is an operations support system, and sales analysis, which is a marketing management information system. However, these two systems are typically integrated in a business. Thus, sales order processing system would collect and record sales transaction data and provide input to a sales analysis system, which produces reports for sales managers concerning sales performance. 

So whenever you analyze a business information system, you will probably see that provides information for a variety of managerial levels and business functions.
Following is activity to assess your mastery of the portion. Please read try to answer the  following questions 

	Activity 1.2 

Fill the blank spaces with the appropriate word or phrase. 

1. Operations support systems also make routine decisions that control operational processes are ___________________________

2. ________________________ record and process data resulting from business transactions

3. ________________________ are information systems that use a variety of information technologies to help people work together

4. ________________________ are interactive, computer-based information systems that use decision models and specialized databases to assist the decision-making processes of managerial end users.

5. _______________________ are management information system tailored to the strategic information needs of top management

6. _________________________ is an area of computer science whose long-range goal is to develop computers that can think, as well as see, hear, walk, talk, and feel.

7. __________________________ help workers create, organize, and share important business knowledge wherever and whenever it is needed.




	Activity 1.3

1. ----------------------------- defines the degree to which a goal is achieved.

2. Common use for ---------------------------------- is to execute cash transactions in which financial institutions transfer huge amounts of money using electronic funds transfer.

3. The time between generating an idea for a product and completing a prototype that can be mass manufactured is known as ------------------------------------------.
4. The --------------------------------- is the optimal quantity that allows a business to minimize overstocking and save cost, without risking under stocking and missing production deadlines.
5. ---------------------------------------specifies how production capacity is to be used to meet customer demands and maintain inventories.
6. -------------------------------------------- equips traveling salespeople with information technol​ogy to facilitate their productivity.
7. ------------------------------------------------ has become more complex due to the fast growth in specialized occupations, the need to train and promote highly skilled employees, and the growing variety of benefit programs.
8. ------------------------------------------- is rapidly replacing training programs involving classrooms and teachers.
9. Software that lets users work together is _______________________________. 
True or false: Write true if the statement is correct and false if the statement is wrong. 
1. Online banking wastes time by increasing the time financial managers spend on the phone and in face-to-face visits with bank officers.


Chapter Summary 

· Organizations do have different resources among which one is information. For success of every organization, the corporate resources organizations should be managed. 
· Systems are groups of interrelated parts meant to achieve a common goal. Systems do have elements and characteristics. Information systems are groups of hardware, software, people, network, and data to capture, process, store, and retrieve data useful for decision making. 
·  Hardware, software, network and data are information systems to perform a number of activities within the domain of acceptable quality. Transaction processing system, management information system, decision support system, and executive system are some examples of information systems in organizations. 
CHAPTER TWO: INFORMATION SYSTEMS DEVELOPMENT
 Chapter objective 

After completing this chapter, students will be able to: 

· Identify the activities needed to studying a problem and formulating solution to the problem

· Explain systems thinking of developing information solution 

· Identify the  methodologies of information system development 

· Describe the steps of Systems development life cycle.

· Explain the different feasibility study techniques

· Distinguish the project management tools from other similar tools 

2.1. Introduction 

Information systems are the result of an attempt made to solve a problem at one time in history. Business organizations face one or different types of problems throughout their life. Successful organizations search for a remedy and come up with a solution. All information systems we have around the world are the result of problems, opportunity or directive. Therefore, Information systems are the result of an attempt made once in life history of organizations.

In this chapter we will discuss the how to identify problems or opportunities related to information system and steps involved in new information system development. Specifically, system development life cycle, prototyping, computer aided software engineering, end user development are discussed. We will also see how to conduct feasibility analysis to decide whether to commit resources for the development of new information system or not. Finally, we will see how to prepare information request proposal document.

2.2. Organizational Systems Development 

Scientific Approach: System analyzing a problem and formulating a solution using the systems approach involves the following interrelated activities:
1. Recognize and problem or opportunity using systems thinking 

2. Develop and evaluate alternative system solutions

3. Select the system solution that best meets your requirements

4. Design the selected system solution 

5. Implement and evaluate the success of the designed system 

Systematic Approach: A systems approach is an approach to solve organizational problems by using a systems orientation to define problems and/or opportunities and develop solutions. 

Using a system thinking to understand a problem or opportunity is one of the most important aspects of the system approach. Management consultant and author peter senge calls the systems thinking the fifth discipline. Senge argues that mastering systems thinking (along with other disciplines of personal mastery, mental models, shared vision, and team learning) is vital to personal fulfillment and business success in a world of constant change. The essence of the discipline of systems thinking is “seeing the forest and the trees” in any situation by: 

· Seeing interrelationship among systems rather than linear cause and effect chains whenever events occur

· Seeing process of change among systems rather than discrete snapshots of change whenever changes occur.

One way of practicing systems thinking is to try to find systems subsystems, and components of systems in any situation are studying. This is also known as using a system context, or having systemic view of situation. The business organization in which a problem or opportunity arises can be viewed as a system of inputs, processing, output, feedback and control components. Then to understand a problem and solve it you would determine if these basic systems functions are being properly performed. 

Analyzing a problem and formulating a solution using the systems approach involves the following interrelated activities: 

1. Understanding a problem or opportunity

             1.1. Defining problems and opportunities using systems thinking (in systems context)

              1.1.1. Separating problems or opportunities from symptoms

  
   1.1.2. Identifying systems in the organization and environment 

   1.1.3. Determining objectives, standards and constraints

         1.2. Gathering Data and Information describing the problem/opportunity 

2. Developing an information system solution 

         2.1. Designing alternative solutions 

         2.2. Evaluating Alternative Solutions

               2.2.1. Evaluation Criteria

               2.2.2 Cost/benefit analysis 

        2.3. Selecting the Best Solution

3. Implementing the information system Solution

         3.1. Implement the selected solution

         3.2. Evaluate the Success of the Implemented Solution 

Note: Each of these interrelated steps is discussed as follows;

1. Understanding a problem or opportunity

Understanding a problem is considered solving part of the problem because without having good deal of understanding of the problem, we can't solve a problem or pursue an opportunity. That is why the first stage of the systems approach is necessary. To better understand the problem, we need to separate problems from symptoms, determine objectives and constraints, view the problem or opportunity in a systems context.

i) Defining Problems and Opportunities

a) Separating problems or opportunities from symptoms

Symptoms must be separated from problems. Symptoms are merely signals of an underlying cause or problem. A problem is a basic condition that is causing undesirable results. An opportunity is a basic condition that presents the potential for desirable results. For example the fact that "sales are declining" is a symptom, not a properly defined problem. 

b) Identifying systems in the organization and environment 

One of the most important aspects of the systems approach is viewing a problem or opportunity in a systems context. When you use a systems context, you try to find systems, subsystems, and components of systems in the situation you are studying. This ensures that important factors and their interrelationships are considered. Thus, to understand a problem or opportunity, you must understand both the organizational systems and environmental systems in which the problem or opportunity arises.

· A business as an organizational system

A business faced with a problem or opportunity should be viewed as an organizational system operating in a business environment. The concept of a business as a system helps us isolate and better understand how a problem or opportunity may be related to the basic system components of a business. It also emphasizes the vital feedback role played by information systems in helping managers control the performance of their organizations.
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Fig 2.1. A Business as Organizational System


As shown on figure 2.1, you can see that a business is an organizational system where economic resources (inputs) are transformed by various organizational processes (processing) into goods and services (output). Information system provides information (feedback) on the operations of the system to management for the direction and maintenance of the system (control), as it exchanges inputs and outputs with its environment. 

· Environmental systems

A business is a subsystem of society surrounded by the other systems of the business environment. It is open and adaptive system which exchanges inputs and outputs with its environment and adjusting to the demands of various environmental systems. A business tries to maintain proper interrelationships with the economic, political and social stakeholders in its environment. Remember that strategic information systems can help a business shape strategic relationships that build closer ties with the many stakeholders in its environment. Therefore, the stakeholders that interact with a business should be identified. This helps determine their effect on a problem or its solution.

· Organizational subsystems 

A business is typically subdivided into various organizational subsystems. For example, most businesses are organized into departments, divisions, and other types of business units. Firms may also be subdivided into subsystems such as project teams, product groups, task forces, etc. Whatever the case, you must try to identify these subsystems, the boundaries of each subsystem, and their relationships to each other. The process is called decomposition. Then, you should try to isolate those subsystems most affected by the problem or opportunity you are studying.

· Relationships between systems

Once you have identified the subsystems in an organizational system, you can analyze the relationships and connections between them. Such analysis is frequently aided by a black box approach, where you concentrate on defining the boundaries, interfaces, inputs, and outputs of a system but do not attempt to study the technical details of transformation processes. In other words, a system's processing component remains in an undefined black box while you study the components that define that systems' interactions with other systems.

· Evaluating selected systems

The specific systems (or subsystems) in which a problem or opportunity arises should be viewed as systems of input, processing, output, feedback, and control components. To really understand a problem and solve it you should try to determine if basic system functions are being properly performed. That is how you can really use a systems context in your evaluation.

For example, you could view the sales department of a business as a system and then you could then ask: Is poor sales performance (output) caused by inadequate selling effort (input), out–of–date sales procedures (processing), incorrect sales information (feedback), or poor sales management (control)? 
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C) Determining objectives, standards and constraints
Figure 2.2: a system from the internal environment

· Objectives

When using the systems approach, you should determine the objectives of the organizational systems and subsystems you wish to study. We should determine how these objectives fit into the overall strategic plan of the business. Objectives should not be stated in vague terms. They should be specific.

· Standards

It is also important to identify the standards used to measure progress toward the objectives of a system. Standards are vital component of the effective control of any system. Feedback about actual performance is compared by managers to standards of performance to measure the degree of attainment of business unit's objectives. Budgets and forecasts are typically used as standards. Knowing the standards should help determine the extent of perceived problems or opportunities in the system we are studying. Standards are usually more specific and quantitative than objectives.

· Constraints 

Constraints are restrictions on the form and content of a solution. Constraints can be internal or external to the business organization. External constraints are typically required by law or industry agreement. Internal constraints may arise due to a scarcity of organizational resources or to conflicting information needs of departments and personnel within an organization.

ii) Gathering Data and Information 

In order to properly understand a problem or opportunity you must gather data and information about it. In business situations, this may involve one or more of the following:

· Interviewing with employees, customers, and managers.

· Questionnaires to appropriate individuals in the organization.

· Personal observation of business operations and systems.

· Examination of documents, reports, procedures manuals, and other documentation.

· Inspecting accounting and management reports to collect operating statistics, cost data, and performance results. Development, manipulation, and observation of a model of the business operations or systems affected by the problem or opportunity
2. Developing a solution 

This is the second stage of the systems approach to problem solving. It consists of three steps:

i)
Designing alternative solutions 

There are usually several different ways to solve any problem or pursue any opportunity. Jumping immediately from problem definition to a single solution is not a good idea. It limits your options and robs you of the chance to consider the advantages and disadvantages of several alternatives. You also lose the chance to combine the best points of several alternatives. Having too many alternatives can obscure the best solution. However, a screening process in the next step of the systems approach should help reduce the number of alternatives.

· Where do alternative solutions come from?

· Experience

· The advice of others–including consultants and expert systems.

· Your intuition, ingenuity and creativity.

· Simulation–through decision support software packages used to develop and manipulate models of a business operation.

Alternative solutions should include what you think is an ideal solution. Then, more realistic alternatives that recognize the limited financial, personnel and other resources should be developed. Also, don't forget that "doing nothing" about a problem or opportunity is a legitimate solution with its own advantages and disadvantages.

ii)
Evaluating Alternative Solutions

Once alternative solutions have been developed, they must be evaluated so that the best solution can be identified. The goal of evaluation is to determine how well each alternative solution helps the firm and its selected subsystems meet their objectives.

Evaluation Criteria

First, we should develop evaluation criteria, and then determine how well each alternative solution meets these criteria. The criteria we develop should reflect the objectives and the constraints defined in the first stage of the solution process.
Cost/benefit analysis 

Every legitimate solution will have some advantages or benefits and some disadvantages or costs. These advantages and disadvantages are identified when each alternative solution is evaluated. This process is called cost/benefit analysis. If costs and benefits can be quantified, they are called tangible; if not, they are called intangible. Tangible costs–e.g. costs of hardware and software, employee salaries, etc. Intangible costs–are difficult to quantify, such as the loss of customer goodwill or employee moral caused by errors and disruptions arising from the installation of a new system. Tangible benefits–are favorable results, such as the decrease in payroll costs caused by a reduction in personnel or a decrease in inventory carrying costs caused by a reduction in inventory.

· Increase in sales or profits. 

· Decrease in information processing costs.

· Decrease in operating work.

Intangible benefits are harder to estimate. Better customer service or faster and more accurate information for management, improved management decision making, and improved image can be cases in point.

iii. Selecting the Best Solution

Once all alternative solutions have been evaluated, the process of selecting the best solution can begin. Alternative solutions can be compared to each other because they have been evaluated using the same criteria. For example, alternatives can be screened and ranked, based on individual criteria or overall scores.

Note that it is possible that we will decide not to select the top–ranked alternative. A low–ranked solution could be chosen for a variety of other reasons. Or, all proposed alternatives could be rejected. In this case, new alternative solutions must be identified and evaluated. However, don't forget that the legitimate alternative of "doing nothing" could be selected as the best option.

3. Implementing a Solution and Evaluating the Results

i) Implement the selected solution

Once a solution has been selected, it must be implemented. An implementation plan specifies the activities, resources, and timing needed for proper implementation.

· For example, the following items might be specified:

–
Types and sources of hardware and software

–
Construction of physical facilities

–
Hiring and training of personnel

–
Start–up and operating procedures

–
Implementation timetables.

ii) Evaluate the Success of the Implemented Solution 

The results of implementing a solution should be monitored and evaluated. This is called a post implementation review process. The focus of this step is to determine if the implemented solution has indeed helped the firm and selected business units meet their system objectives. If not, the systems approach assumes you will cycle back to previous step and make another attempt to find a workable solution.

2.3. Overview of the Development of Information System Solutions

a) System Development Life cycles (SDLC)

Using the systems approach to develop information system solutions can be viewed as a multistep process called the information system development cycle, also known as the systems development life cycle (SDLC). The figure below illustrates what goes on in each stage of this process, which includes investigation, analysis, design, implementation and maintenance. 

Developing information system solutions to business problems is typically a multi-step process or cycle. This is frequently called the systems development cycle or systems development life cycle (SDLC). The traditional information systems development cycle includes five steps, which is shown figure 2.3 below. 


Figure 2.3: The Systems Development Life Cycle
As shown on the above figure, the steps within SDLC methodology include investigation, analysis, design, implementation and maintenance, respectively. The steps and the products of each step in the SDLC are also shown on the figure 2.4. 


Figure 2.4: The Steps and Products of SDLC Methodology

1. System Investigation: 

This stage includes the following three steps.

i) Information Systems Planning

Survey the organization to screen and select potential systems development projects, including those generated by formal information systems planning. (Determine whether a business problem or opportunity exists). There are typically many opportunities to use information systems to support organization end users and its business operations, management decision making, and strategic objectives.

ii) Feasibility studies

Conduct a feasibility study to determine whether a new or improved information system is needed. A feasibility study is a preliminary study to investigate the information needs of prospective end users and the objectives, constraints, basic resource requirements, costs, benefits, and feasibility of a proposed project.

The findings of this study are usually formalized in a written report. It includes preliminary specification and a developmental plan for the proposed system. The feasibility of a proposed system can be evaluated in terms of four major categories:

· Organizational feasibility–how well the proposed system supports the strategic plan of the organization.

· Economic feasibility–whether expected cost savings, increased revenue, increased profits, reductions in required investment, and other benefits exceed the costs of developing and operating a proposed system.

· Technical feasibility–whether reliable hardware and software capable of meeting the needs of a proposed system can be acquired or developed by the required time.

· Operational feasibility–the willingness and ability of the management, employees, customers, suppliers, and so on to operate, use, and support a proposed system.

iii) Feasibility report

This report is submitted to the management of the firm for its approval before development work can begin. If management approves the recommendations of the feasibility study, the systems analysis stage can begin. The goal of feasibility studies is to evaluate alternative systems and to propose the most feasible and desirable systems for development.

2. Systems Analysis

Many of the system analysis activities are an extension of those used in conducting a feasibility study. However, systems analysis is not a preliminary study. It is an in–depth study of end user information requirements that is needed before the design of a new information system can be completed. Systems analysis traditionally involves a detailed study of:

· The information needs of the organization and its end users. /Organizational analysis /

· Analyze in detail the information needs of end users, the organization and its subsystem, and environmental systems.

· We have to know something about the organization: its management structure, its people, its business activities, the environmental systems it must deal with, etc.

· The activities, resources, and products of any present information systems. (Analysis of the present system)

· Before we design a new system, it is important to study the system that will be improved or replaced.

· We should analyses how the system resources (data, hardware, software, and people) are used to accomplish the information system activities of input, processing, output, storage, and control.

· The information system capabilities required meeting the information needs of users. /functional requirements analysis/: This step is considered the most difficult and in this step, we are supposed to do the following:

· First determine our (end user's) specific information needs–called needs analysis or user-requirements analysis.

· Second, we must try to determine the information processing capabilities required for each system activity (input, processing, output, storage, and control) to meet these information needs–called functional requirements analysis.

· Finally, we should try to develop functional requirements. These are end user information requirements that are not tied to the physical resources of hardware, software, and people that end users presently use of might use. The final product of systems analyses is a set of system requirements for a proposed information system.

3. Systems Design

Systems analysis describes what a system should do to meet the information needs of users. Systems design specifies how the system will accomplish this objective. Systems design consists of design activities, which produce system specifications satisfying the system requirements developed in the systems analysis stage. These specifications are used as the basis for software development, hardware acquisition, system testing, and other activities of the implementation stage.

User Interface, Data, and Process Design

A useful way to look at systems design is illustrated in the following figure:


Figure 2.5: System Design Activities

This concept focuses on three major products or deliverables that should result from the design stage. In this framework, systems design consists of three activities: user interface, data, and process design. This results in specifications for user interface methods and products, database structures, and processing and control procedures.

User Interface Design

This focuses on designing the interaction between end users and computer systems. It concentrates on input/output methods and the conversation of data and information between human–readable and machine-readable forms.
Therefore, the UID produces detailed specifications for information products such as display screens, interactive user/ computer dialogues, audio responses, forms, documents, and reports.
Data Design
Focuses on the design of the logical structure of databases and files to be used by the proposed information system. Data design produces detailed descriptions of:

· The entities–people, places, things, events about which the proposed information system needs to maintain information.

· The relationships between these entities.

· The specific data elements (databases, files, records, etc.) that need to be maintained for each entity tracked by the information system.

· The integrity rules that govern how each data element is specified and used in the information system.

Process Design
Process design focuses on the design of the software resources, i.e., the programs and procedures needed by the proposed information system. It concentrates on developing detailed specifications for the program modules that will have to be:

· Purchased as software packages, or

· Developed by custom programming.

Thus, process design produces detailed program specifications and procedures needed to meet user interface and data design specifications.

4.  Systems Implementation

Once a proposed information system has been designed, it must be implemented. The systems implementation stage involves:

· Acquisition of hardware and software

· Developing any computer programs that will not be acquired externally as software packages.

· Educating and Training management, end users, and operating personnel.

· Testing and making necessary corrections to the programs, procedures, and hardware used by a new system.

Documentation:–record and communicate the detailed system specifications including procedures for end users and operating personnel, and examples of input/output displays and reports. 

Conversion:–convert from the use of a present system to the operation of a new or improved system. This involves:

· Operating both new and old systems in parallel for a trail period

· Operation of a pilot system on a trial basis at one location

· Phasing in the new system one location at a time, or
· An immediate cut over to the new system.
5.  Systems Maintenance

It involves a post implementation review process to monitor, evaluate, and modify the system as needed. Errors in the development or use of a system are corrected by the maintenance activity. Systems maintenance also includes making modifications to a system due to changes within the business or the business environment. For example change in tax laws–requires change to tax computations in payroll.

It contains four ongoing activities.

a. Systems maintenance: it is concerned with making error correction.

b. System recovery: it involves elimination of systems crash.

c. End user assistance: providing additional training for the end user to better utilize the implemented system.

d. System reengineering and enhancement: it involves adapting the implemented system to new requirements.

b) Prototyping

Systems development process frequently takes the form of or includes a prototyping approach. Prototyping a rapid development and testing of working models or prototypes, of new applications in an interactive, iterative process that can be used by both IS specialists and business professionals. Prototyping makes the development process faster and easier, especially for projects where end user requirements are difficult to define. Thus prototyping is sometimes called rapid application design (RAD). Prototyping has also opened up the application development process to end users because it simplifies and accelerates systems design. Thus prototyping has enlarged the role of end users and changed the methods of IS specialists in systems development. 
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Figure 2.6: system Prototype

Prototyping can be used for both large small applications. Typically, large business systems still require using a traditional system development approach, but parts of such system still can frequently be prototyped. A prototype of a business application needed by an ended is developed quickly using a variety of application development software tools. The prototype is then refined until it is acceptable. 

Prototyping is an iterative, interactive process that combines steps of traditional systems development cycle. End users with sufficient experience with application development tools can do prototyping themselves. Alternatively, you could work with an IS specialist to develop a prototype system in a series of interactive sessions.  

A prototype is modified several times before end users find it acceptable. Any program modules that are not generated by application development software can then be coded by programmers using conventional programming languages. The final version of the application system is then turned over to its end users for operational use. 

Advantages

· Appropriate when there are uncertainties about requirements

· Better communication between end users and system analysts 

· User need and requirement can be determined better 

· Less time and effort for developing the system 

· Easier implementation 

Disadvantage 

· Time shortage for problem definition, alternative solution, and documentations 

· Unsuitable for large systems which require comprehensive analysis 

End user development 

In a traditional systems development cycle, your role as a business and end user is similar to that of a customer or a client. Typically, you make a request for a new or improved system, answer questions about your specific information needs and information processing problems and provide background information on existing business systems. Information System professionals work with you to analyze your problem and suggest alternative solutions. When you approve the best alternative, it is designed and implemented. You may involve in prototyping design process or be an implementation team with IS specialists. 

However, in end user development, IS professionals play a consulting role, while you do your own application development. Sometimes a staff of user consultants may be available to help you and other end users with your application development effort. This may include training in the use of application packages; selection of hardware and software; assistance in gaining access to database of organizations; and of course, assistance in analysis, design, and implementing your business application. End user development should focus on fundamental activities of any information system: Input, processing, output, storage and control. 

c) Computer Aided Software Engineering 

CASE is simply the automation of some steps of SDLC to reduce time cost. the amount of repetitive and routine work will be reduced by automation. It helps to model and store data. 

Other Alternatives for System Problem Solutions

Software packages 

Advantage of on the shelf systems: 

· Reduce time for design, test and maintenance 

· Reduce the cost 

Conditions for Application Software Packages 

When the functions are common application to many companies

If the company has no needed capacity to develop its own IS

Outsourcing 

· Outsourcing is the process of contracting 

· Computer operations 

· Networking 

· IS development or all  to external vendors 

Advantage 

· Economy – vendors can supply the IS service with less money than the organization can do because they are specialized and they serve many customers. 

· Higher service quality- there will be high service quality because there is competition between vendors and vendors are specialized. 

Disadvantage

· Dependence on vendors which may result in Lose of control on cost and technology and lack of strategic information to competitors. 
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Figure 2.7: Computer Aid system Development
	Activity 2.1

1. What are the activities involved in studying a problem and formulating a solution? 

2. Mention the different system development approaches. 

3. What are the impetuses for new information system?

4. What is information system request proposal? 

5. What is feasibility study? 

6. Suppose you are in meeting with two other system developers. One is arguing that the business should adopt a system approach. The other is arguing that a system development Life Cycle (SDLC) should be used instead. Explain to them how the two developments might harmonize one another.

7. Consider you are use a computer (PCs) at either home or work and list tangible benefit from an information system. Based on this list, does your use of PCs seem to be beneficial? Why or Why not?

8. Suppose Sheba University College as a system performing activities like teaching learning process and conducting community services to be center of excellence. To facilitate its activity, Sheba University College may in need of a new information system project for making the teaching learning process interactive through Electronic learning. Keep yourself as an information system manger and system developer and getting a chance to develop an Information system solution [E-learning project] for the university. As a information system developer:

A. What are the components of information system you considered?

B. What are the major activities you perform in the SDLC and each phase output?

9. Assume you are working at a company and an Information system project development has been assigned to you. After taking this assignment, you have an interview with potential customers selected as respondents who say, “This system preliminary phase of SDLC stuff take too time…. Let’s push off it and start building the System!” what would your response be?        


Chapter Summary 

Organizations need new information systems when it is impossible to maintain the existing one or when the cost of maintaining the information system is greater than the benefit thought. There are three impetuses for development of information system: problems, opportunities and directives. Whenever institutions face any of them, information system requested is produced by end users, IS specialists or management. The request is then studied to verify whether the investment is worthy. For this end organizations conduct a detailed feasibility study where they investigate whether a given IS proposal is economically, operationally, organizationally and technical feasible. After conducting feasibility study organizations decide to commit resources. 

There are different alternatives to answer the need for new information system. Organizations may decide to develop new information system using a prototyping approach, systems life cycle approach, computer aided software engineering or end user development. It is also possible for organizations to buy a readymade program which can be installed with minor modifications or as it is. The last option organizations may have is outsourcing the information system. Outsourcing the case where organizations will have somebody else doing the information processing activity on their behalf. 

CHAPTER THREE: INFORMATION TECHNOLOGIES

 3.1. Introduction 

Computer based information systems rely on computers and computer peripherals to capture, process, and store and produce outputs. Students of management should understand how computers capture, process, store, produce output and communicate the result. This involves different information technologies: hardware, software, network, and database. In this chapter, we will see these technologies one by one. 

At a center of modern information system stands at least one computer. Few machines have changed human life as radically as electronic computer. It has revolutionized the way we gather and process data and produce information. Few machines have become affordable to so many businesses and individuals in such a short time. This chapter enables you to make wise and intellectual decision with regard to your hardware, software and network decisions. Hardware refers to physical components of a computer while software refers to the sets of instruction that direct the hardware to perform a particular job.  What challenges do information system technologies pose for business professionals? What basic knowledge should you possess about information technology? The four part of this chapter give you an overview of the hardware, software, and data resource management and telecommunications network technologies used in information systems and their implications for business managers and professionals.

· Part One: Computer Hardware reviews history, trends, and developments in microcomputer, midrange, and mainframe computer systems; basic computer system concepts; and the major types of technologies used in peripheral devices for computer input, output, and storage.

· Part Two: Computer Software reviews the basic features and trends in the major types of application software and system software used to support enterprise and end user computing.

· Part Three: Data Resource Management emphasizes management of the data resources of computer-using organizations. This chapter reviews key database management concepts and applications in business information systems.

· Part Four: Telecommunications and Networks present an overview of the Internet and other telecommunications networks, business applications, and trends, and reviews technical telecommunications alternatives.

3.2. PART I: COMPUTER HARDWARE

Learning Objectives

After reading and studying this Part, you should be able to:

1. Understand the history and evolution of computer hardware.

2. Identify the major types and uses of microcomputer, midrange, and mainframe computer systems.

3. Outline the major technologies and uses of computer peripherals for input, output, and storage.

4. Identify and give examples of the components and functions of a computer system.

5. Identify the computer systems and peripherals you would acquire or recommend for a business of your choice, and explain the reasons for your selections.

 3.2.1. Types of Computer Systems:

Today’s computer systems come in a variety of sizes, shapes, and computing capabilities. Rapid hardware and software developments and changing end user needs continue to drive the emergence of new models of computers, from the smallest handheld personal digital assistant/cell phone combinations to the largest multiple-CPU mainframe for the enterprise

a) Microcomputer Systems

Microcomputers are the most important category of computer systems for both businesspeople and consumers. Though usually called a personal computer, or PC, a microcomputer is much more than a small computer for use by an individual. The computing power of microcomputers now exceeds that of the mainframes of previous computer generations, at a fraction of their cost. Thus, they have become powerful networked professional workstations for business professionals.

Some microcomputers are powerful workstation computers (technical workstations) that support applications with heavy mathematical computing and graphics display demands such as computer-aided design (CAD) in engineering, or investment and portfolio analysis in the securities industry. Other microcomputers are used as network servers. They are usually more powerful microcomputers that coordinate telecommunications and resource sharing in small local area networks (LANs) and in Internet and intranet websites.

b) Midrange systems 

Are primarily high-end network servers and other types of servers that can handle the large-scale processing of many business applications? Though notes powerful as mainframe computers, they are less costly to buy, operate, and maintain than mainframe systems, and thus meet the computing needs of many organizations.

Midrange systems have become popular as powerful network servers (computers used to coordinate communications and manage resource sharing in network settings) to help manage large Internet websites, corporate intranets and extranets, and other networks. Internet functions and other applications is popular high-end server-Applications, as are integrated enterprise wide manufacturing, distribution and financial applications’. Other applications, like data warehouse management, data mining, and online analytical processing (which we discuss in Chapters 5 and 9), are contributing to the demand for high-end server systems. Midrange systems first became popular as minicomputers for scientific research, instrumentation systems, engineering analysis, and industrial process monitoring and control. Minicomputers could easily handle such uses because these applications are narrow in scope and do not demand the processing versatility of mainframe systems.

Today, midrange systems include servers used in industrial process-control and manufacturing plants, and play a major role in computer-aided manufacturing (CAM). They can also take the form of powerful technical workstations for computer-aided design (CAD) and other computation-intensive and graphics-intensive applications. Midrange systems are also used as front-end servers to assist mainframe computers in telecommunications processing and network management.

c) Mainframe computers 

Mainframe systems are large, fast, and powerful computer systems. For example, mainframes can process thousands of million instructions per second (MIPS). Mainframes can also have large primary storage capacities. Their main memory capacity can range from hundreds of gigabytes to many terabytes of primary storage. Mainframes have slimmed down drastically in the last few years, dramatically reducing their air conditioning needs, electrical power consumption, and floor space requirements, and thus their acquisition and operating costs. Most of these improvements are the result of a move from cumbersome water-cooled mainframes to a newer air-cooled technology for mainframe systems .Thus, mainframe computers continue to handle the information processing needs of major corporations and government agencies with high transaction processing volumes or complex computational problems.

 For example, major international banks, airlines, oil companies, and other large corporations process millions of sales transactions and customer inquiries each day with the help of large mainframe systems. Mainframes are still used for computation-intensive applications such as analysing seismic data from oil field explorations or simulating flight conditions in designing aircraft. Mainframes are also widely used as super servers for the large client /server networks and high-volume Internet websites of large companies. And as previously mentioned, mainframes are becoming a popular business computing platform for data mining and warehousing, and electronic commerce applications.

d) Supercomputer Systems

The term supercomputer describes a category of extremely powerful computer systems specifically designed for scientific, engineering, and business applications requiring extremely high speeds for massive numeric computations. The market for supercomputers includes government research agencies, large universities, and major corporations. They use supercomputers for applications such as global weather forecasting, military defense systems, computational cosmology and astronomy, microprocessor research and design, large-scale data mining, and so on.

Supercomputers use parallel processing architectures of interconnected microprocessors (which can execute many instructions at the same time in parallel). They can easily perform arithmetic calculations at speeds of billions of floating-point operations per second (gigaflops). Supercomputers that can calculate in teraflops (trillions of floating-point operations per second), which use massively parallel processing (MPP) designs of thousands of microprocessors, are now in use. Purchase prices for large supercomputers are in the $5 million to $50 million range.


3.2.2 The Component of Computer Hard ware  

As a business professional, you do not need a detailed technical knowledge of computers.

However, you do need to understand some basic concepts about computer systems. This should help you be an informed and productive user of computer system resources.

A computer is more than a high-powered collection of electronic devices performing a variety of information processing chores. A computer is a system, an interrelated combination of components that performs the basic system functions of input, processing, output, storage, and control, thus providing end users with a powerful information processing tool. Understanding the computer as a computer system is vital to the effective use and management of computers. You should be able to visualize any computer this way, from the smallest microcomputer device, to a large computer network whose components are interconnected by telecommunications network links throughout a building complex or geographic area.

Figure 3.1 illustrates that a computer is a system of hardware devices organized according to the following system functions:

• Input. The input devices of a computer system include computer keyboards, touch screens, pens, electronic mice, optical scanners, and so on. They convert data into electronic form for direct entry or through a telecommunications network into a computer system.

• Processing. The central processing unit (CPU) is the main processing component of a computer system. (In microcomputers, it is the main microprocessor. See figure 3.2) conceptually, the circuitry of a CPU can be subdivided into two major subunits: the arithmetic-logic unit and the control unit. It is the electronic circuits (known as registers) of the arithmetic-logic unit that perform the arithmetic and logic functions required to execute software instructions.
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Figure 3.1 This Intel Mobile Pentium 4-M microprocessor operates at 3GHz clock speeds to bring desktop power to laptop PCs

• Output. The output devices of a computer system include video display units, printers, audio response units, and so on. They convert electronic information produced by the computer system into human-intelligible form for presentation to end users.

• Storage. The storage function of a computer system takes place in the storage circuits of the computer’s primary storage unit, or memory, supported by secondary storage devices such as magnetic disk and optical disk drives. These devices store data and software instructions needed for processing. Computer processors may also include storage circuitry called cache memory for high-speed, temporary storage of instruction and data elements.

• Control. The control unit of a CPU is the control component of a computer system. Its registers and other circuits interpret software instructions and transmit directions that control the activities of the other components of the computer system.
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Figure 3.2: the computer system concept. A computer is a system of hardware components and functions.

i) Computer Peripherals: Input, Output, and Storage Technologies

Peripherals is the generic name given to all input, output, and secondary storage devices that are part of a computer system, but are not part of the CPU. Peripherals depend on direct connections or telecommunications links to the central processing unit of a computer system. Thus, all peripherals are online devices; that is, they are separate from, but can be electronically connected to and controlled by, a CPU. (This is the opposite of offline devices that are separate from and not under the control of the CPU.) The major types of peripherals and media that can be part of a computer system are discussed in this section. 

a) Input Technologies

Input technologies now provide a more natural user interface for computer users. You can enter data and commands directly and easily into a computer system through pointing devices like electronic mice and touchpads, and with technologies like optical scanning, handwriting recognition, and voice recognition. These developments have made it unnecessary to always record data on paper source documents (such as sales order forms, for example) and then to keyboard the data into a computer in an additional data-entry step. Further improvements in voice recognition and other technologies should enable an even more natural user interface in the future.

b) Pointing Devices

Keyboards are still the most widely used devices for entering data and text into computer systems. However, pointing devices are a better alternative for issuing commands, making choices, and responding to prompts displayed on your video screen. They work with your operating system’s graphical user interface (GUI), which presents you with icons, menus, windows, buttons, bars, and so on, for your selection. For example, pointing devices such as an electronic mouse, trackball, and touchpad’s allow you to easily choose from menu selections and icon displays using point-and-click or pointed-drag methods. 

The electronic mouse is the most popular pointing device used to move the cursor on the screen, as well as to issue commands and make icon and menu selections. By moving the mouse on a desktop or pad, you can move the cursor onto an icon displayed on the screen. Pressing buttons on the mouse initiates various activities represented by the icon selected.

The trackball, pointing stick, and touchpad are other pointing devices most often used in place of the mouse. A trackball is a stationary device related to the mouse. You turn a roller ball with only its top exposed outside its case to move the cursor on the screen. A pointing stick (also called a track point) is a small button-like device, sometimes likened to the eraser head of a pencil. It is usually centred one row above the space bar of a keyboard. The cursor moves in the direction of the pressure you place on the stick. The touchpad is a small rectangular touch-sensitive surface usually placed below the keyboard. The cursor moves in the direction your finger moves on the pad. Trackballs, pointing sticks, and touchpads are easier to use than a mouse for portable computer users and are thus built into most notebook computer keyboards.

Touch screens are devices that allow you to use a computer by touching the surface of its video display screen. Some touch screens emit a grid of infrared beams, sound waves, or a slight electric current that is broken when the screen is touched. The computer senses the point in the grid where the break occurs and responds with an appropriate action. For example, you can indicate your selection on a menu display by just touching the screen next to that menu item.

Pen-Based Computing

Handwriting-recognition systems convert script into text quickly and are friendly to shaky hands as well as those of block-printing draftsmen. The pen is more powerful than the keyboard in many vertical markets, as evidenced by the popularity of pen-based devices in the utilities, service, and medical trades.
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Figure 3.3:  many choices exist for pointing devices including the trackball, mouse, pointing stick, and touch screen.

Pen-based computing technologies are being used in many hand-held computers and personal digital assistants. Tablet PCs and PDAs contain fast processors and software that recognizes and digitizes handwriting, hand printing, and hand drawing.

They have a pressure-sensitive layer, similar to that of a touch screen, under their slate-like liquid crystal display (LCD) screen. Instead of writing on a paper form fastened to a clipboard or using a keyboard device, you can use a pen to make selections, send e-mail, and enter handwritten data directly into a computer. 

Various pen-like devices are available. One example is the digitizer pen and graphics tablet. You can use the digitizer pen as a pointing device, or use it to draw or write on the pressure-sensitive surface of the graphics tablet. Your handwriting or drawing is digitized by the computer, accepted.

Speech Recognition Systems

Speech recognition is gaining popularity in the corporate world among non-typists, people with disabilities, and business travelers, and is most frequently used for dictation, screen navigation, and Web browsing.

Speech recognition may be the future of data entry and certainly promises to be the easiest method for word processing, application navigation, and conversational computing, since speech is the easiest, most natural means of human communication. Speech input has now become technologically and economically feasible for a variety of applications. Early speech recognition products used discrete speech recognition, where you had to pause between each spoken word. New continuous speech recognition (CSR) software recognizes continuous, conversationally paced speech
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Figure 3.4: Using speech recognition technology for word processing

Optical Scanning

Optical scanning devices read text or graphics and convert them into digital input for your computer. Thus, optical scanning enables the direct entry of data from source documents into a computer system. For example, you can use a compact desktop scanner to scan pages of text and graphics into your computer for desktop publishing and Web publishing applications. Or you can scan documents of all kinds into your system and organize them into folders as part of a document management library system for easy reference or retrieval.

b) Output Technologies

Computers provide information to you in a variety of forms. Video displays and printed documents have been, and still are, the most common forms of output from computer systems. But other natural and attractive output technologies such as voice response systems and multimedia output are increasingly found along with video displays in business applications.

  For example, you have probably experienced the voice and audio output generated by speech and audio microprocessors in a variety of consumer products. Voice messaging software enables PCs and servers in voice mail and messaging systems to interact with you through voice responses. And of course, multimedia output is common on the websites of the Internet and corporate intranets.

Video Output

Video displays are the most common type of computer output. Many desktop computers still rely on video monitors that use a cathode ray tube (CRT) technology similar to the picture tubes used in home TV sets. Usually, the clarity of the video display depends on the type of video monitor you use and the graphics circuit board installed in your computer. These can provide a variety of graphics modes of increasing capability. A high-resolution, flicker-free monitor is especially important if you spend a lot of time viewing multimedia on CDs or on the Web, or the complex graphical displays of many software packages.

The biggest use of liquid crystal displays (LCDs) has been to provide a visual display capability for portable microcomputers and PDAs. However, the use of “flat panel” LCD video monitors for desktop PC systems has become common as their cost becomes more affordable. LCD displays need significantly less electric current and provide a thin, flat display. Advances in technology such as active matrix and dual scan capabilities have improved the color and clarity of LCD displays. In addition, high-clarity flat panel TVs and monitors using plasma display technologies are becoming popular for large-screen (42- to 80-inch) viewing.

· Printed Output

Printing information on paper is still the most common form of output after video displays. Thus, most personal computer systems rely on an inkjet or laser printer to produce permanent (hard copy) output in high-quality printed form. Printed output is still a common form of business communications and is frequently required for legal documentation. Computers can produce printed reports and correspondence, documents such as sales invoices, payroll checks, bank statements, and printed versions of graphic displays.

Inkjet printers, which spray ink onto a page, have become the most popular, low cost printers for microcomputer systems. They are quiet, produce several pages per minute of high-quality output, and can print both black-and-white and high-quality color graphics. Laser printers use an electrostatic process similar to a photocopying machine to produce many pages per minute of high-quality black-and-white output. More expensive color laser printers and multifunction inkjet and laser models that print, fax, scan, and copy are other popular choices for business offices.

c) Storage Trade-Offs

Data and information must be stored until needed using a variety of storage methods.

For example, many people and organizations still rely on paper documents stored in filing cabinets as a major form of storage media. However, you and other computer users are more likely to depend on the memory circuits and secondary storage devices of computer systems to meet your storage requirements. Progress in very-large-scale integration (VLSI), which packs millions of memory circuit elements on tiny semiconductor memory chips, is responsible for continuing increases in the main-memory capacity of computers. Secondary storage capacities are also escalating into the billions and trillions of characters, due to advances in magnetic and optical media.

There are many types of storage media and devices. The table below illustrates the speed, capacity, and cost relationships of several alternative primary and secondary storage media. Note the cost/speed/capacity trade-offs as you move from semiconductor memories to magnetic disks to optical disks and to magnetic tape. High-speed storage media cost more per byte and provide lower capacities. Large-capacity storage media cost less per byte but are slower. This is why we have different kinds of storage media. However, all storage media, especially memory chips and magnetic disks, continue to increase in speed and capacity and decrease in cost. Developments like automated high-speed cartridge assemblies have given faster access times to magnetic tape, and the speed of optical disk drives continues to increase.

· Magnetic Disks

Magnetic disks are the most common form of secondary storage for your computer system. That’s because they provide fast access and high storage capacities at a reasonable cost. Magnetic disk drives contain metal disks that are coated on both sides with an iron oxide recording material. Several disks are mounted together on a vertical shaft, which typically rotates the disks at speeds of 3,600 to 7,600 revolutions per minute (rpm). Electromagnetic read/write heads are positioned by access arms between the slightly separated disks to read and write data on concentric, circular tracks. Data are recorded on tracks in the form of tiny magnetized spots to form the binary digits of common computer codes. Thousands of bytes can be recorded on each track, and there are several hundred data tracks on each disk surface, thus providing you with billions of storage positions for your software and data.

Types of Magnetic Disks

Floppy disks, or magnetic diskettes, consist of polyester film disks covered with an iron oxide compound. A single disk is mounted and rotates freely inside a protective flexible or hard plastic jacket, which has access openings to accommodate the read/write head of a disk drive unit. The 3 1/2-inch floppy disk, with capacities of 1.44 megabytes, is the most widely used version, with a Super disk technology offering 120 megabytes of storage. Zip drives use a floppy-like technology to provide up to 750MB of portable disk storage.
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Figure 2.5: Magnetic Disk Storage media

· Hard disk drives combine magnetic disks, access arms, and read/write heads into a sealed module. This allows higher speeds, greater data recording densities, and closer tolerances within a sealed, more stable environment. Fixed or removable disk cartridge versions are available. Capacities of hard drives range from several hundred megabytes to hundreds of gigabytes of storage.

· Magnetic Tape

Tape storage is moving beyond backup. Disk subsystems provide the fastest response time for mission-critical data. But the sheer amount of data users need to access these days as part of huge enterprise applications, such as data warehouses, requires affordable [magnetic tape] storage.

Magnetic tape is still being used as a secondary storage medium in business applications.

The read/write heads of magnetic tape drives record data in the form of magnetized spots on the iron oxide coating of the plastic tape. Magnetic tape devices include tape reels and cartridges in mainframes and midrange systems, and small cassettes or cartridges for PCs. Magnetic tape cartridges have replaced tape reels in many applications and can hold over 200 megabytes. One growing business application of magnetic tape involves the use of high-speed 36-track magnetic tape cartridges in robotic automated drive assemblies that can directly access hundreds of cartridges. These devices provide lower-cost storage to supplement magnetic disks to meet massive data warehouse and other online business storage requirements. Other major applications for magnetic tape include long-term archival storage and backup storage for PCs and other systems.

· Optical Disks

Optical disk technology has become a necessity. Most software companies now distribute their elephantine programs on CD-ROMs. Many corporations are now rolling their own CDs to distribute product and corporate information that once filled bookshelves

	Optical Disk Drive Capabilities

	CD-ROM
A CD-ROM drive provides a low-cost way to read data files and load software onto your computer, as well as play music CDs.

	CD-RW
A CD-RW drive allows you to easily create your own custom data CDs for data backup or data transfer purposes. It will also allow you to store and share video files, large data files, digital photos, and other large files with other people that have access to a CD-ROM drive. This drive will also do anything your CD-ROM drive will do. It reads all your existing CD-ROMs, Audio CDs, and CDs that you have created with your CD burner.

	CD-RW/DVD
A CD-RW/DVD combination drive brings all the advantages of CD-RW, CD-ROM, and DVD-ROM to a single drive. With a CD-RW/DVD combo drive, you can read DVD-ROM disks, read CD-ROM disks, and create your own custom CDs.

	DVD-ROM
A DVD-ROM drive allows you to enjoy the crystal clear color, picture, and sound clarity of DVD video on your PC. It will also prepare you for future software and large data files that will be released on DVD-ROM. A DVD-ROM drive can also read CD-ROM disks, effectively providing users with full optical read capability in one device.

	DVD_RW/_R with CD-RW
A DVD-RW/R with CD-RW drive is a great all-in-one drive, allowing you to burn DVD-RW or DVD-R disks, burn CDs, and read DVDs and CDs. It enables you to create DVDs to back up and archive up to 4.7GB of data files (that’s up to 7 times the capacity of a standard 650MB CD) and store up to to 2 hours of MPEG2 digital video.


Note in the table below that semiconductor memories are used mainly for primary storage, though they are sometimes used as high-speed secondary storage devices.
Magnetic disk and tape and optical disk devices, on the other hand, are used as secondary storage devices to greatly enlarge the storage capacity of computer systems. Also, since most primary storage circuits use RAM (random-access memory) chips, which lose their contents when electrical power is interrupted, secondary storage devices provide a more permanent type of storage media.

	Medium 
	Storage capacity 
	Transfer rate
	Cost (per 1MB)

	Magnetic Hard disk
	High 
	Fast 
	Moderate

	Magnetic Tape
	Moderate 
	Slow 
	Very Low

	Optical tape
	Very high 
	Very slow
	Low

	CD
	High 
	Very slow 
	Low

	DVD
	Very high 
	Moderate 
	Very High 

	Flash Memory
	High 
	Moderate
	Very High 


iii) Semiconductor Memory

The primary storage (main memory) of your computer consists of microelectronic semiconductor memory chips. It provides you with the working storage your computer needs to process your applications. Plug-in memory circuit boards containing 256 megabytes or more of memory chips can be added to your PC to increase its memory capacity. Specialized memory can help improve your computer’s performance.

Examples include external cache memory of 512 kilobytes to help your microprocessor work faster, or a video graphics accelerator card with 64 megabytes or more of RAM for faster and clearer video performance. Removable credit-card-size and smaller “flash memory” RAM devices like a jump drive or a memory stick can also provide hundreds of megabytes of erasable direct access storage for PCs, PDAs, or digital cameras.

Some of the major attractions of semiconductor memory are its small size, great speed, and shock and temperature resistance. One major disadvantage of most semiconductor memory is its volatility. Uninterrupted electric power must be supplied, or the contents of memory will be lost. Therefore, either emergency transfer to other devices or standby electrical power (through battery packs or emergency generators) is required if data are to be saved. Another alternative is to permanently “burn in” the contents of semiconductor devices so that they cannot be erased by a loss of power.

Thus, there are two basic types of semiconductor memory: random-access memory (RAM) and read-only memory (ROM).

RAM: random-access memory. These memory chips are the most widely used primary storage medium. Each memory position can be both sensed (read) and changed (written), so it is also called read/write memory. This is a volatile memory.
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Figure 3.5: RAM
• ROM: read-only memory. Nonvolatile random-access memory chips are used for permanent storage. ROM can be read but not erased or overwritten. Frequently used control instructions in the control unit and programs in primary storage (such as parts of the operating system) can be permanently burned in to the storage cells during manufacture. This is sometimes called firmware. Variations include PROM (programmable read-only memory) and EPROM (erasable programmable read-only memory), which can be permanently or temporarily programmed after manufacture.
iv) The following are the hardware components that exist almost in all PCs.

Motherboard: It is a microcomputer circuit board that contains slots for connecting peripherals like RAM modules, CPU and adapter cards. Motherboards also have electronic circuitry for handling such tasks as I/O signals from those peripheral devices. A motherboard is the backbone of a computer system: The power of a PC highly depends on the peripherals that its motherboard supports.

CPU: It is the brain of a computer system. It is the component, which controls what’s going on in the system at any moment. Other components act according to the orders of the CPU. All the current inputs and any previously stored data are processed by the CPU to obtain meaningful information. 

RAM Chips: It is the primary memory of a PC. Anything in a secondary storage device (permanent storage) that has to be processed by the CPU, must first be loaded to RAM, because there are no machine instructions to directly access and use any data which is stored in a secondary storage medium. RAM is a volatile memory, therefore if electricity cut or a reset should occur; all the data in RAM are lost.

Hard disk drive: It is one of the most popular secondary storage devices. It is a magnetic medium that stores its contents permanently, even in the absence of electricity power. You store your documents, pictures, photos, songs, etc in Hard disks.
Floppy Disk Drive: It is a device into which you insert interchangeable floppy disks. Floppy disks are also magnetic storage mediums. FDDs works much slower than Hard disks and floppy disks have much smaller storage capacities. Floppy disks are usually used to copy some files from your PC to another PC, vice versa.

Graphics Card: This circuit board is responsible from the visual outputs that will be displayed on the monitor. Nowadays, graphics cards have their own memory modules and processor chips, by which they lessen the load of CPU and RAM, hence enabling us to see very detailed graphics and high quality animations and video. 

PCs are general-purpose devices that can be used in many areas of interest, and of course there exists many other hardware components that can be added to them to increase their functionalities. These include CD-ROM drives, sound cards, radio cards, TV cards, modem cards, etc… 
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Fig 3.6.: parts of computer system units

Activity 3.3. 

1. ------------is the computers brain, where all processing takes place. 

2. The CPU performs four functions in every cycle: fetch, decode, execute and store which is called --------------------------------------------------
3. If primary memory is overtaxed, data for processing is stored on and retrieved from the hard disk, in special section called the ---------------------------------- of storage

4. The CPU itself has specific areas designated for temporary storage and very rapid retrieval of data called --------------------------------

5. ----------------------------------------- is where instructions and data are stored before the CPU fetches them for processing
6. Distinguish between softcopy output and hardcopy output and give example for each

7. Which of the following is not among the input devices?

a) touch screen

b) source data automation

c) imaging

d) speech recognition

e) none 

8. _______________ have several function keys numbered F1, F2 and so on that can be activated to execute programmed functions, such as copying a highlighted text

a) Keyboards

b) Mice 

c) Speech recognitions 

d) Tracking balls 

e) All 

9. ______________ is an input device that controls an on screen pointer to facilitate the point and click approach to executing different operations

a) Keyboard 

b) Speech recognitions

c) A mouse

d) Touch screens 

e) Optical character recognitions 

10. Which of the following is source data technology?

a) Mark recognition devices 

b) Optical bar recognitions 

c) Optical character recognitions 

d) Magnetic ink readers        e) All

11. _______________________ is the process of translating human speech into computer readable data and instructions.

e. Optical character readers 

f. Voice recognitions 

g. Touch screen 

h. All 

i. None 
3.3. PART TWO:  COMPUTER SOFTWARE

Learning Objectives

After reading and studying this chapter, you should be able to:

1. Describe several important trends occurring in computer software.

2. Give examples of several major types of application and system software.

3. Explain the purpose of several popular software packages for end user productivity and collaborative computing.

4. Define and describe the functions of an operating system.

5. Describe the main uses of computer programming software, tools, and languages.

3.3.1 Software Trends 

The trend of software is from custom designed programs developed by professional programmers of an organization towards the use of off the shelve software packages acquired by end users from software vendors. 

There is a trend away from technical, machine specific programming language using binary based or symbolic codes or procedural languages which use brief statements and mathematical expressions to specify the sequence of instructions a computer must perform towards the use of visual graphic interface for object oriented programming or towards non procedural natural languages for programming that are closer to human conservation. 

	
	First generation 
	Second generation 
	Third generation 
	Fourth generation 
	Fifth generation 

	Software trends 
	User written programs

Machine language 
	Packaged programs

Symbolic language 
	Operating system 

High level language 
	Database management systems 

4th generation languages 

Micro computer packages 
	Natural object oriented language 

Multipurpose graphical interface

Network enabled expert assisted packages 


Applications software are programs that specify the information processing activities required for the computing of specific tasks of computer user. 

The trend in software was accelerated with the creation of easy to use, nonprocedural fourth generation language (4GLs). It continuous to grow as developments in object oriented technology, graphics, and artificial intelligence produce natural language and graphical user interface that make both programming tools and software packages easier to use. 

Moreover, artificial intelligence features are now being built into new a new generation of expert assisted software packages. 

Application software for end users

Thousands of application specific software packages are available to support specific application of end users in business and other fields. 

Example 

· Transaction processing 

· Decision support systems 

· Accounting 

· Sales management 

· Investment analysis 

· Electronic Commerce 

General purpose application programs that perform common information processing jobs for end users

· Word processing 

· Spread sheet programs

· Database management programs

· Graphic programs 

· Web browsers 

· Electronic mail 

· Groupware 

They are sometimes called productivity packages due to their ability to increase end users productivity.

Software suits 

A software suit is a combination of individual software packages that share a common graphical user interface and are designed for easy transfer of data between applications. The package can be purchased as a separate stand alone products; however, a software suit costs a lot less than the total cot of buying is individual packages separately. A software suit uses a similar graphical user interface of icons, tools and status bar, menus and so on. Which give them the same look and feel and make them easier to learn and use. Software suits have the same tools such as spell checkers and help wizard. They are designed to work together and impact each others file easily.
· Types of Software

Broadly speaking there are two types of software: application software and system software. The following diagram depicts the difference well. 

FIGURE: an overview of computer software. Note the major types and examples of application and system software.
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Figure 3.7: Types of Software

Application Software: Performs Information Processing Tasks for End Users.

General- Purpose Application Programs: Software Suites, Web Browsers, Electronic Mail, Word Processing, Spreadsheets, Database Managers, Presentation Graphics, Personal Information, Managers and Groupware

Application-Specific Programs: Business–Accounting, Transaction Processing,, Customer Relationship, Management, Enterprise Resource Planning, Electronic Commerce, Science and Engineering, Education and Entertainment, etc.

System Software: Manages and Supports, Operations of Computer and Systems and Networks

A. System Management Programs: Operating Systems, Network Management Programs, Database Management Systems, System Utilities Performance and Security Monitors Application Servers.

Programs that manage the hardware, software and data resources of the computer system during its execution of the various information processing jobs of users. The most important system management programs are operating systems and operating environment, followed by telecommunications monitors and database management systems. 

Operating system (OS) consists of the master system or programs that manage the basic operations of the computer. These programs provide resource management services of many kinds, handling such matters as running and storing programs and storing and processing data. It interprets the commands you give to run programs and allows you to interact with the programs while they are running. Its primary purpose is to maximize the productivity of a computer system by operating it in the most efficient manner. It minimizes the amount of human intervention required during processing. It helps your application programs perform common operations such us entering data, saving and retrieving files, and printing or displaying output. The operating system is automatically leaded into main memory as soon as you turn on, or "boot" the computer. Thus, operating system is the most indispensable component of the software interface between users and the hardware of their computer system. 

In general, OS performs five basic tasks of a computer system: the following tasks: 

1. Providing User Interface: End User-system Communication 

2. Resource Management: Managing the use of hardware resources 

3. Task Management: Managing the accomplishment of tasks 

4. File Management: Managing data and program files 

5. Utilities and Support Services: Providing a variety of support services 

The user interface of operating systems is typically enhanced by the use of operating environment. Operating environment enhances the user interface by adding a graphical user interface between end users, the operating system and their application Programs. 

Database Management Systems (DBMS) is viewed as a system software package in mainframe and midrange computer systems. It controls the development, use and maintenance of the databases of computer-using organizations. It allows different user application programs to easily access the same database. It also simplifies the process of retrieving information from databases in the form of displays and reports. 

Telecommunications Monitors helps provide electronic communication links between end users workstations, other computer systems, and an organization’s database. These programs are used by the host computers in the network or network servers (telecom control computers). They perform such functions as connecting or disconnecting communication links between computers and terminals, automatically checking terminals for input/output activity, assigning priorities to data communications requests from terminals, and detecting and correcting transmission errors. They also control and support the data communication activities occurring in a telecommunications network.

B. System Development Programs: Programming, Language Translators, Programming Editors and Tools and Computer-Aided Software Engineering (CASE) Packages

Programs that allow programmer or end users to develop information system programs and procedures and prepare user programs for computer processing. Major development programs are language translators (translates a program written by a programmer in a high level language such as BASIC into machine language); programming tools and CASE (Computer Aided Software Engineering) packages.

C.  System Support Programs 

Programs that support the operations and management of a computer system by providing a variety of support services. Major support programs are Utility programs (utilities), performance monitors, and security monitors.

Utility programs are generally used to support, enhance, or expand existing programs in a computer system. These programs miscellaneous housekeeping and file conversion functions. Some common examples of utility programs include: Sort Programs, Data recovery, back–up, Virus protection, Data compression etc. 

Performance Monitors are programs that monitor the performance and usage of computer systems to help its efficient use. 

Security Monitors are packages that monitor and control the use of computer systems and provide warning messages and record evidence of unauthorized use of computer resources.

	Activity 3.4

1. Distinguish between application software and systems software. 

2. What does general purpose software and special purpose software means? 

3. What are the functions of operating software?

4. What are programming languages? Mention some common categories of programming languages.

5. What are translators?


3.4. PART THREE: DATA RESOURCE MANAGEMENT

Learning Objectives

After reading and studying this chapter, you should be able to:

1. Explain the business value of implementing data resource management processes and technologies in an organization.

2. Outline the advantages of a database management approach to managing the data resources of a business, compared to a file processing approach.

3. Explain how database management software helps business professionals and supports the operations and management of a business.

4. Provide examples to illustrate each of the following concepts:

a. Major types of databases.

b. Data warehouses and data mining.

c. Logical data elements.

d. Fundamental database structures.

e. Database development.

i) INTRODUCTION 

Data is a vital organizational resource, which needs to be managed like other important business resources. Most organizations could not service or succeed without quality data about their internal and external operations. That is why organizations and managers need to practice data resource management - a managerial activity that applies information system technology and management tools to the task of managing an organization's data resources to meet the information needs of business users.

iii) Data Hierarchy 
Data can be grouped according to a hierarchy of categories. The data storage hierarchy consists of the leads of stored data: bits bytes (character), fields, records, files and databases.

Bit: in the binary system, each 0 or 1 is called a bit, which is sort for binary digit. 

Byte (character): is a group of 8 bits. A character may be–but is not necessarily–the same as a byte. A character is a single letter, number of special character such as, $, or % 

Field: is a unit of data consisting of one or more characters. A particular field that is chosen to uniquely identify a record so that it can be easily reviewed known as a key field 

Record: is a collection of related fields. It can be the name, address and ID number of a student 

File: is a collection of related records. An example of a file is collected data of employees in the same department of a company. That is all names, addresses and security numbers of employees in a department represents a file. 

Database: a data base is a collection of related files company database might include files on all past and current employees in all departments.
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Figure 3.7: Data Hierarchy

iii) Major Developments in Data Management System 
    A. Manual Files Processing System 
Before computerization, data was stored using manual filing system. In a manual system, data is usually stored in an organized way in a filing cabinet i.e. files are stored in alphabetical or numerical order inside a file cabinet. This way of storing data has a number of disadvantages like: 

· Files are prone to errors 

· Difficult to share the file at the same time 

· Files are easily damaged, lost or misplaced 

· Time consuming to access and maintain the files 

· There is also duplication of files in different sections.

To alleviate the problems in manual filing system, currently we are using two different systems. 

· Computer File-processing system 

· Database processing system

B. Computer File- Processing System 
Computer file -processing system is supported by a conventional operating system (0S). Operating system is software that performs basic tasks, such as recognizing input from the keyboard, sending output to the displaying screen, keeping track of files and directories on the disk, and controlling the peripheral devices such as disk devices and printers. 

Advantages of computer file-processing system a change over manual-file processing system: 

· Reduction in storage space 

· Increased security of data 

· Easier accessibility of data 

· Less time consuming to search and amend the files

Although file-processing systems are a great improvement over manual record keeping system, they have the following drawbacks in comparison with database systems: 

· Data redundancy and inconsistency 

· Difficulty in accessing data 

· Application program dependency 

· Integrity Problems 

· Concurrent- access anomalies

Data redundancy and inconsistency: Since different programmers create the files and application programs over a long period, the various files are likely to have different formats and the programs may be written in several programming languages. Moreover, the same information may be duplicated in several places (files). For example the address and telephone number of a particular customer may appear in a file that consists of saving account record and in a file that consists of checking- account records. This redundancy leads to higher storage and access cost. In addition, it may lead to data inconsistency; that is, the various copies of the same data may no longer agree.For example a changed customer address may be reflected in saving-account records but not elsewhere in the system.

Difficulty in accessing data: Suppose that one of the bank officers needs to find out the names of all customers who live within a particular postal-code area. The officer asks the data processing department to generate such a list. Since the designers of the original system did not anticipate this request, there is no application program on hand to meet it. There is, however, an application program to generate the list of all customers. The bank officer has now two choices: either obtain the list of all customers and extract the needed information manually or ask a system programmer to write the necessary application program. Both alternatives are obviously unsatisfactory.

Application program dependency: With file processing, application programs depend on the file formats. Usually in file-processing systems the physical formats of files and records are part of the application code. 

The problem with this arrangement is that when changes are made in the file formats, the application programs also must be changed.  The point here is that conventional file-processing environments (computer file- processing system) do not allow needed data to be retrieved in a convenient and different manner. More responsive data-retrieval systems are required for general use.

Integrity Problems: A collection of data has integrity if the data are logically consistent. Poor data integrity can often be seen in file-processing systems. For example, if a customer changes his/her or address, then all those files containing that data must be updated, but the danger is that all of the files might not be updated, causing discrepancies among them. 

Data integrity problem are serious. If data items differ, they will produce inconsistent results. For example, if a report from one application disagrees with a report from another application, who will be able to tell which one is correct? When results are inconsistent, the credibility of the stored data, and even the MIS function itself, comes in to question. 

Concurrent- Access Anomalies: For the sake of overall performance of the system and faster response, many systems allow multiple users to update the data simultaneously. In such an environment, interaction of concurrent updates may result in inconsistent data. Considered Bank accounts A containing $500. If two customers withdraw funds (say $50 and $100 respectively) from account A at about the same time, the result of the concurrent executions may leave the account in an incorrect (or inconsistent state). Suppose that the programs executing on behalf of each withdrawal read the old balance, reduce that value by the amount being withdrawn, and write the result back. If the two programs run concurrently, they may both read the value $500, and write back $450 and $400, respectively. Depending on which one writes the value last, the account may contain $450 or $400, rather than the correct value of $ 350. 

C. Database Management Systems 
A database is an integrated collection of logically related records or files. A database consolidates records previously stored in separate files into a common pool of data records that provides data for many applications. It is a collection of data stored in a standardized format, designed to be shared by multiple users. The development of databases and database management software is the foundation of modern methods of managing organizational data. In the database management approach, data records are consolidated into databases that can be accessed by many different application programs. 

In addition, an important software package called a database management system (DBMS) serves as a software interface between users and databases. This helps users easily access the records in a database. Database management solves some of the problems found in file management systems. 

Reduced data redundancy: because the same fields need not be recorded in different records. 

Minimal file–updating and file integrity problems: with a DBMS, one program is able to gain access to all data in all files. 

Data is independent: If you decide one data element to records, you can do so and still use the application program you were using, because the data's organization is independent of the program being used.


3.6. PART FOUR: TELECOMMUNICATIONS

· Introduction 

Telecommunications is the transmission of any form of information from on location to another over some type of network. 

Think about it - telecommunications can enable anyone in the world to communicate with anyone else in the world, almost at the speed of light. "Anyone else" could be you customer. "Anyone else" could be you or your competitor. Or vice versa. Think about it again.

End users need to communicate electronically to succeed in today's global information society. Managers, end users, and their organizations need to electronically exchange data and information with end users, customers, suppliers and other organizations. 

Today, telecommunications are used to organize more or less remote computer systems in to telecommunications networks. These networks themselves are run by computers. A telecommunication network is an arrangement of computing and telecommunications resources for communication of information between distant locations.

· Telecommunication Network components 

 The telecommunications networks include the following components, shown in the following figure.

· Terminals or any input/output devices 

·  Telecommunications processors 

·  Telecommunications channels/media 

· Computers 

· Telecommunications network software 
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Figure 3.7.: Components of telecommunication Network

1. Terminals 
Terminals are any input/output devices that use telecommunications networks to transmit or receive data. They include devices like Telephones, Personal computers, Network computers, Office equipment, Video terminals. 

2. Telecommunications Processors 
These support data transmission and reception between terminals and computers. The common devices in serving as mediators in this case include modems and switches. A modem provides an interface between a computer (or network) and the phone line, cable line (or cellular connection). It converts digital into analogy and analogy into digital signals. The following figure represents how the Modem works.
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Figure 3.6.2: Telecommunication Medias

3. Telecommunications channels/media 
Message is communicated via a signal and Transmission medium (communication channel) “carries” the signal. Telecommunications channels connect the message source with the message receiver. A channel can use different kinds of telecommunications transmission media.  Telecommunications media physically link the devices in a network. They include twisted wire, coaxial cable, fibre optics, terrestrial microwave, satellite and other wireless transmission

	Telecommunication Media 


	
	Characteristics 


	Twisted pair 

	· Consists of copper wire twisted in pairs. 

· It connects a telephone to its telephone jack in most homes. 

· It is an older transmission medium. 

· Used to transmit analogy phone conversations but can be used for digital communication as well. 

· Relatively slow for transmitting data. 

· Inexpensive. 

· Widely available. 



	Coaxial cable 

	· Consists of thickly insulated copper wire. 

· Used by cable TV companies, brings television signals into the home. 

· Can transmit large volumes of data quickly. 

· Hard to wire in many buildings. 

· Cannot support analog phone conversations. 

· More expensive. 

· Less common in buildings than twisted-pair wire. 



	Fiber optics cable 

	· Extremely thin strands of glass bound together 

· Has the greatest capacity of the telecommunications media. 

· A fast, light and durable transmission medium. 

· Can transfer large volume of data. 

· More expensive, harder to install. 

· Many long-distance companies use it. 

· Can carry digital signals as well as analog signals 



	Microwave 

	· Used for long-distance transmission. 

· Uses the atmosphere as the medium through which to transmit signals. 

· Can carry high-volume data. 

· Expensive. 

· Requires no cabling. 



	Communication satellites 

	· The transmission of data using orbiting satellites. 

· Cost effective for transmitting large quantities of data over very long distances. 

· Typically used for communications in large, geographically dispersed organizations that would be difficult to tie together through cabling media. 

· Very expensive. 

· Signals weaken over long distances. 

· It is useful for only 7-10 years. 




4. Computers 
Telecommunications networks interconnect computers of all sizes and types. They include mainframe computers, minicomputers and microcomputers

5. Telecommunications Network Software 
This consists of programs that control telecommunications activities and manage the functions of telecommunications networks. It allows network managers to add or delete users and to specify their permission to access to files, devices and services. They include network operating systems, Web browsers, and programs. For example, many operating systems such as Windows 2000/Server provide a number of key network services.

· Topologies (Configurations) and Types of Telecommunications Networks

A topology refers to the manner in which the cable is run to individual workstations on the network. The dictionary defines topology as: the configurations formed by the connections between devices on a local area network (LAN) or between two or more LANs.

i) Types of topology 

There are three basic network topologies (not counting variations thereon): the bus, the star, and the ring.

It is important to make a distinction between a topology and architecture. A topology is concerned with the physical arrangement of the network components. In contrast, an architecture addresses the components themselves and how a system is structured (cable access methods, lower level protocols, topology, etc.). An example of architecture is 10baseT Ethernet which typically uses the start topology.

    A. a bus topology?

A bus topology connects each computer (node) to a single segment trunk. A ‘trunk’ is a communication line, typically coax cable, which is referred to as the ‘bus.’  The signal travels from one end of the bus to the other. A terminator is required at each end to absorb the signal so it does not reflect back across the bus.
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	In a bus topology, signals are broadcast to all stations. Each computer checks the address on the signal (data frame) as it passes along the bus. If the signal’s address matches that of the computer, the computer processes the signal. If the address doesn’t match, the computer takes no action and the signal travels on down the bus. 

	Only one computer can ‘talk’ on a network at a time. A media access method called CSMA/CD is used to handle the collisions that occur when two signals are placed on the wire at the same time.


The bus topology is passive. In other words, the computers on the bus simply ‘listen’ for a signal; they are not responsible for moving the signal along. A bus topology is normally implemented with coaxial cable.

Advantages and disadvantages of the bus topology

Advantages of bus topology: 

· Easy to implement and extend 

· Well suited for temporary networks that must be set up in a hurry 

· Typically the least cheapest topology to implement 

· Failure of one station does not affect others
Disadvantages of bus topology: 

· Difficult to administer/troubleshoot 

· Limited cable length and number of stations 

· A cable break can disable the entire network; no redundancy 

· Maintenance costs may be higher in the long run 

· Performance degrades as additional computers are added 

star topology

All of the stations in a star topology are connected to a central unit called a hub.
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	The hub offers a common connection for all stations on the network. Each station has its own direct cable connection to the hub. In most cases, this means more cable is required than for a bus topology. However, this makes adding or moving computers a relatively easy task; simply plug them into a cable outlet on the wall. 

 

	If a cable is cut, it only affects the computer that was attached to it. This eliminates the single point of failure problem associated with the bus topology. (Unless, of course, the hub itself goes down.)


Star topologies are normally implemented using twisted pair cable, specifically unshielded twisted pair (UTP). The star topology is probably the most common form of network topology currently in use.

Advantages and disadvantages of a star topology

Advantages of star topology: 

· Easy to add new stations 

· Easy to monitor and troubleshoot 

· Can accommodate different wiring 

Disadvantages of ring topology: 

· Failure of hub cripples attached stations 

· More cable required 

A ring topology

A ring topology consists of a set of stations connected serially by cable. In other words, it’s a circle or ring of computers. There are no terminated ends to the cable; the signal travels around the circle in a clockwise direction.
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Note that while this topology functions logically as ring, it is physically wired as a star. The central connector is not called a hub but a Multistation Access Unit or MAU. (Don’t confuse a Token Ring MAU with a ‘Media Adapter Unit’ which is actually a transceiver.)

Under the ring concept, a signal is transferred sequentially via a "token" from one station to the next. When a station wants to transmit, it "grabs" the token, attaches data and an address to it, and then sends it around the ring. The token travels along the ring until it reaches the destination address. The receiving computer acknowledges receipt with a return message to the sender. The sender then releases the token for use by another computer. Each station on the ring has equal access but only one station can talk at a time. In contrast to the ‘passive’ topology of the bus, the ring employs an ‘active’ topology. Each station repeats or ’boosts’ the signal before passing it on to the next station. Rings are normally implemented using twisted pair or fiber-optic cable.

Advantages and disadvantages of a ring topology

Advantages of ring topology: 

· Growth of system has minimal impact on performance 

· All stations have equal access 

Disadvantages of ring topology: 

· Most expensive topology 

· Failure of one computer may impact others  and Complex 

ii)  Managerial consideration on choosing a topology 

The following factors should be considered when choosing a topology: 

· Installation 

· Maintenance and troubleshooting 

· Expected growth 

· Distances 

· Infrastructure 

· Existing network 

Types of Telecommunication Networking System 

a) Local Area Networks (LANs) and Wide Area Networks (WANs)

Local Area Networks (LAN): A LAN connects two or more communicating devices within a short distance (One building or several buildings in close proximity). It allows all computer users to connect with each other to share information and devices. In an office a LAN can give users fast and efficient access to a common collection of information while also allowing the office to pool resources, such as printers.

Wide Area Networks (WAN): WAN is a computer network that spans a large geographical area (they serve greater distance). They transmit and receive information across cities and countries. Some WANs are commercial, regulated networks while others are privately owned. Some others are public in terms of their management, resources and access. One such public WAN is the Internet.
b) Intranet, Extranet and Internet 
Intranet: An Intranet is a private and internal network using Web technologies inside an organization. It can be considered a private internal Web, which limits viewing access to authorized users within the organization. It enables employees to communicate, share information and work together on common projects regardless of their physical location. Employees access information on the Intranet through a Web browser. This information cannot be viewed by users outside the organization. Thus it is separated from the visible, publicly accessible Web. It is protected by security measures such as passwords, firewalls.

Extranet: Extranets are private intranets extended to authorized users outside the company. It is accessible to authorized outsiders. Firms use such networks to coordinate their activities with business partners, suppliers, customers for making purchases, collaborating on design and other inter-organizational work. An extranet connects the intranets of two or more business partners. Extranets are useful for linking organizations with suppliers, customers or business partners. Extranets make customer and supplier access of intranet resources a lot easier and faster than previous business methods. 

Internet: Internet is a collection of networks that pass data around in packets, each of which carries the addresses of its sender & receiver.
· A Managerial Perspective on Telecommunications 
Telecommunications should be viewed not only as a method of electronic communications, but as a competitive weapon. Having this managerial perspective on the importance of telecommunications, you should develop an appreciation for 1) the potential benefits and problems of telecommunications and 2) how to plan and implement a proper role for telecommunications in organizations.

1.  Adding Value with Telecommunications 
Telecommunications can add value to business. It has three basic effects on the operation of a business: 

· Compress the time taken to accomplish business activities 

·  Reduce the limits placed on a firm’s business activities by geographic distances. 

· Restructure traditional business relationships with a firm’s customs and suppliers and with other organizations. 

These impacts of telecommunication can add value to a business in three major dimensions: 

A. improve the efficiency of business operations 

B. improve the effectiveness of business functions 

C. business innovation 

2. Developing Telecommunications Strategy 
Using telecommunications to increase the value of a business will not happen without careful planning by management. First, a telecommunications strategy must be created. That is, top management must decide how much of the organization’s strategic business goals depend on telecommunications technology. For example, a business that chooses to remain a small, neighborhood enterprise has less need of telecommunications technology than a business that wants to service world markets.  Assuming that a firm finds that its long term survival and success depends on the effective use of telecommunications. Its management must then identify how this technology can be integrated into its long – range business plans. This requires the identification of improvements in operational efficiency, business effectiveness, and organizational innovation that could be gained by the use of telecommunications technology. Then the present role of telecommunications must be identified. For example, what telecommunications hardware, software, personnel and networks exist? What are their purposes and capabilities? Answering these questions will help managers identify telecommunications problems and opportunities that must be addressed in the organization’s telecommunication strategy. 

Finally, telecommunications architecture must be developed. This is a master plan for building an integrated telecommunications capability that supports business operations, managerial decision making, and strategic organizational objectives. The telecommunication architecture is thus a technical blue print that outlines the design of an integrated telecommunications capability for attaining the business objectives of an organization.


Chapter Summary 

Information technology deals with the use of electronic computers and computer software to convert, store, protect, process, transmit, and securely retrieve information.

Today, the term information has ballooned to encompass many aspects of computing and technology, and the term has become very recognizable. IT professionals perform a variety of duties that range from installing applications to designing complex computer networks and information databases. A few of the duties that IT professionals perform may include data management, networking, engineering computer hardware, database and software design, as well as the management and administration of entire systems.

Personal computer is made up of multiple physical components of computer hardware, upon which can be installed an operating system and a multitude of software to perform the operator's desired functions.

The motherboard is the main component inside the case. It is a large rectangular board with integrated circuitry that connects the rest of the parts of the computer including the CPU, the RAM, the disk drives (CD, DVD, hard disk, or any others) as well as any peripherals connected via the ports or the expansion slots. Computer Hardware course is very important for the future because they are now essential in business.

Computer software or just software is a general term primarily used for digitally stored data such as computer programs and other kinds of information read and written by computers. Today, this includes data that has not traditionally been associated with computers, such as film, tapes and records. The term was coined in order to contrast to the old term hardware (meaning physical devices); in contrast to hardware, software is intangible, meaning it "cannot be touched". Software is also sometimes used in a more narrow sense, meaning application software only.

A Database is an integrated collection of logically related records or files consolidated into a common pool that provides data for one or more multiple uses. One way of classifying databases involves the type of content, for example: bibliographic, full-text, numeric, and image. Other classification methods start from examining database models or database architectures: see below. Software organizes the data in a database according to a database model. [update]Relational model occurs most commonly. Other models such as the hierarchical model and the network model use a more explicit representation of relationships.

A computer network is a group of computers that are connected to each other for the purpose of communication. Any computer network is classified on the basis of a wide variety of characteristics. Computers are connected through cables or wireless technologies to communicate with each other. Among the cables is twisted wire, coaxial cable, fiber optic. Computers also communicate using wireless technologies such as radio wave that are transmitted through microwave, satellite and blue tooth, and infrared technologies. 

 CHAPTER 4: APPLICATIONS OF INFORMATION SYSTEMS
4.1. Introduction 

This topic might be complicated for the one who have not experience any real functioning information system in organization. For this topic, various information systems in organization will be described.

Organizational Business Process: The term business means the activity of the company that used to create value to the organization. The example of business process would be sale and marketing, manufacturing, finance and accounting and human resources.

IT enhances business processes in two main ways: The first way is that IT can be used to automated business process. Also, it can be used to replace human in organization or replace people in organization. Next, IT can be used to enable new type of business process. For example, it can enable customers to order products online.

4.2. Managerial Decision making Structure and Stages of Decision Making 

There are three main types of decisions making in organization that are the followings:

a) Structured decision: Structured decisions are those that can be programmed. These decisions can be taken objectively. They are essentially repetitive, routine and involve a definite procedure for handling them. Herbert A. Simon termed structured decisions as programmed decisions Programmed decisions are in fact those that are made in accordance with some policy, rule   or

 procedure so that they do not have to be handled de novo each time they occur. It is for these reasons that such managerial problems are relegated to the supervisory level.

Structured decision is repetitive and routine; involve definite process for handling. Normally, the decision is involve with the operational level of the organization. For example, cashiers who is able to make decision due to pre-define rule

b) Unstructured Decision 

Unstructured decisions are those in which the decision maker must provide judgment, evaluation and insights into the problem definition. These decisions must be taken subjectively. Unstructured decisions are more respectively in nature, usually one-sort occurrences for which standard responses are usually not available. Hence, they require a creative process of problem-solving which is specially tailored to meet the requirement of situation on hand. In fact manager at higher level in an organization are usually faced with more such unstructured decision making situation. Some have aptly descried the situation as somewhat strategic in nature as compare to the tactical orientation of the structured decision at lower level of management. Strategic decisions are non-respective, vital and important and aim at determining or changing the ends or means of enterprise. Decision maker need to provide judgment evaluation and insight to solve problem. This type of problem is not the routine problem and usually decides by the executive. For example, what type of business should the company be in?

c)  Semi structured: this type of decision is the combination between structured and unstructured decision. For example, how the company decides on the marketing plan or how the company develops a departmental budget.

             Four stages of decision making (Simon, 1960)
Herzberg Simon, Nobel Prize winning in 1960 by creating the decision making model. There are four stages of decision making which consisting of the following stages:

Stage 1: Intelligence: To discover, define and understand the problems occurring in the organization
Stage 2: Design: To identify and explore different solution to solve the problem or create alternative to solve the
problem. 
Stage 
3: Choice:  to choose solution among alternatives
Stage 4: Implementation:  To bring the best solution and implement the chosen alternative

For example, the decision making issue is to buy the house. Firstly, buyer has to define what kind of house that they are looking for. Secondly, buyer has to survey alternatives that can be the townhome, condominium, and house. Next, the buyer has to choose the best solution. Lastly, the implementation is the buyer purchase the house.

4.3. Decision-Making and Levels of an Organization

• There are three types of decision-making level of an organization. The lowest level calls operational level that facilitates structure decision and deal with a day-to-day business process let take cashier, foreman, labor and etc as the example. Normally, these people have to interact directly with the customers which are the position that can replace by IT.

• The next level is called managerial level consist of middle level manager and functional manager such as sales manager and HR manager whose tasks are responsible for monitoring and controlling operational level activities. Then, the manager provides information to executive level. The main focusing tasks are to utilize and deploy resource. Thus, these persons have to make semi structured decision.

• The upper level of management calls executive level which is the person who is in the top of organization such as CEO and CFO. For the people who are in the executive, they make a long-term decision; the decision that effect the whole company. 
As different level of organization need different type of information systems, the information system is divided into four main categories which are the followings:

· Transaction process system (TPS)

· Management Information System (MIS)

· Decision-Support Systems (DSS)

·  Executive Support Systems (ESS) or Executive Information Systems (EIS)
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Figure 4.1: levels of management and the nature of managerial Decision

From figure 4.1 we can understand that the first dimension is based on the level of the organization as different levels of organization require different type of information system. The second dimension is based on the business of the organization since different business processes also require different type of information system.

a) Transaction process system (TPS)
This information system normally automates routine and repetitive tasks that are critical to the operation of the organization such as Point-of-Sale, preparing a payroll, billing customers and Warehouse operations. The input of TPS is raw data; the processing involves with the summarizing, recording, and merging the data and the output is in the form of report. One example of TPS is Point-of-Sale when you check-out the product at the supermarket, the cashier has to scan the product with the barcode that the input of system; the process involve with the calculating – number of product multiple with the price of product and the output is in the form of receipt.

Input of TPS
For the input, there are three types of TPS inputs which will be listed below:

· Manual input:  the data input to the system manually by using human or people. For example, the grade of this class can be input by management department staff; they have to type in the grade.

·  Semi-automated: Using device or scanning device for scanning data to input into the system.

·  Fully automated:  The system input the data automatically into the system. For example, Amazon.com applies RFID technology to facilitate its supply chain management since the purchasing data will be sent directly to the suppliers of Amazon.com automatically without having human intervention.

Processing of TPS
For the processing of TPS, there are two type of processing which can be shown in detail below:

· Online processing: For online processing, the processing is happen in the real which provide immediate results such as airline reservation processing and grocery store checkout processing

· Batch processing: For batch processing, the transactions have to be collected at the certain time and later processed together. Moreover, it is used when immediate notification not necessary. The example of Batch TPS is Commercial Bank of Ethiopia check processing; the bank has to check that you have enough money on your check before it process.

Output of TPS
The output of TPS can be classified into three main forms that will be listed as the following items:

· count, summary, reports

·  Input to other system 

· Feedback to system operator

b) Management Information Systems (MIS)
Previously, MIS is the studying of information technology in business context. Currently, MIS is the system that use in middle management and provide the current performance report of the company based on the data from TPS. In other words, the output of TPS becomes the input of MIS. The example of MIS would be Sale forecasting, inventory management and planning.
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Figure 4.2: Management Information Systems (MIS)
As shown in the figure 4.2 , the architecture of MIS start from using output of TPS as its input and then it is processed. Finally, the output is produced in the form of report that can facilitate the decision.

c) Decision Support Systems (DSS))
Decision Support Systems or Business Intelligent (BI), this system supports the complex type of information. It provides and employs analytical tools. The data for DSS come from the output of TPS and MIS when it is processed the data has to put in to the model. The tool that use in DSS can be statistical model and data mining which is the mechanism that use for looking the pattern in the data and find the common pattern in the data. 

Provide interactive information support to managers and business professionals during the decision-making process. Decision support system use analytical models, specialized databases, a decision maker’s own insights and judgments and interactive computer-based modeling in order to support semi-structured and unstructured business decisions

Components of web based decision support system are;
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Figure 4.3. Components of Decision support system 

· Decision Support System use Model base analysis:- Model base refers to a software component that consists of models used in computational and analytical routines that mathematically express relations among variables.

· The model is the abstract representation of components or relationships of phenomenon and the example would be statistical, optimization and forecasting.

Examples:

· Linear programming models,

· Multiple regression forecasting models

· Capital budgeting present value models

Applications of Decision Support System use Model base

1) What-if Analysis: End user makes changes to variables, or relationships among variables, and observes the resulting changes in the values of other variables.

Example: what if we cut advertising by 10%? What would be happen to sales?

2) Sensitivity Analysis : Value of only one variable is changed repeatedly and the resulting changes in other variables are observed

        Example: let’s cut advertising by birr 100 repeatedly so we can see its relationship to sale .

3) Goal-Seeking: Set a target value for a variable and then repeatedly change other variables until the target value is achieved

  Example: Let’s try to increases in in advertising until sales reach birr 1 million.

4) Optimization: Goal is to find the optimum value for one or more target variables given certain constraints and one or more other variables are changed repeatedly until the best values for the target variables are discovered.

     Example: what is the best amount of advertising to have, given our budgets and choice of media?

d) Executive Support Systems (ESS)
Lastly, Executive Support Systems (ESS) is information system for executive. Normally, ESS provides the current performance of organization. In order to process ESS, the data of TPS, MIS and DSS are processed by summarizing information then put the output data in graphic format in the form of report. Additionally, in the area of ESS data, it can be hard or soft data that might come from internal or external source of information. One of the software that utilizes the output for ESS is called Digital Dashboard, this type of software not only provide the management current performance information of the organization but also the management is able to drill down to see the details of information.

e) Enterprise Systems
The next issue is Enterprise system which is the system that provides the platform for organization to integrate and coordinate its business process. Normally, for the enterprise system, every business unit shares the same data. In the past, different department has their own information system. From the figure 6, the traditional view of systems is shown, one problem is found that the information is not able to exchange across department.

4.4. Enterprise Resource Planning (ERP), Supply Chain Management and Customer relation Ship Management 

4.4.1. Enterprise resource Planning (ERP)

Nowadays, in order to solve the mentioned issue, one significant information system is created named Enterprise Resource Planning (ERP). The main concept of ERP is to consolidate the data into one single entity. Normally, it is in the form of data warehouse in order to allow every department share the same data. Enterprise resource planning (ERP) is a software architecture facilitating the flow of information among different functions of an organization.

The main features of ERP:

· A software architecture integrating all functions of a business.

· Integration is seamless. This is achieved through (a) common databases (b) instant being sufficient for the whole enterprise to get updated.

· Powerful, user-friendly GUI technology.

· Supported by client –server architecture for communication at different levels of the system.

4.4.1.1. Enterprise modelling
Enterprise modelling is the most important prerequisite before the selection/implementation of an ERP system. It encompasses complete understanding and detailed mapping of the firm’s business functions and decision making process, both independently and interactively. Enterprise integration leads to:

· More agile enterprise.

· Helps in eliminating redundant or non-value added activities.

· More efficient system after being enabled by information technology.

· Streamlines five flows is an enterprise:

   [Information--(Material-(Money-( control ( Intangibles, such as customer satisfaction and quality]

· Empowerment of employees to take action.

Based on Hansen (1991), there are five reasons which help in building the employees motivation due to integration

· When people understand the version, or larger task of an enterprise and are given the right information, the resources, and the responsibility, “they will do the right thing”.

· Empowered people-and with good leadership, empowered grouse-will have not only the ability but also the desire to participate in the decision process.

· The existing of a comprehensive and effective communications network must distribute knowledge and information widely, embracing the openness and trust that allow the individual to feel empowered to affect the “real” problems.

· The democratization and dissemination of information throughout the network in all directions, irrespective of organizational position. Ensures that the integrated enterprise is truly integrated.

· Information freely shared with empowered people, who are motivated to make decisions, will naturally distribute the decision making process throughout the entire organization.

The integration of the enterprise helps in building an efficient and effective information network across the enterprise. Hoffman (1992) identified following reasons for integration.

· Identified of the major functions to be included in a program management organization.

· Defining the scope and content of the information systems architecture and related metrics as a management guide.

4.4.1.2.  Role of information technology in enterprise modeling

	Old system
	Intervening Trend
	Emerging Paradigm

	Role of information is very limited
	Information system designs,

Computerization of major activities, automation.
	Seamless integration of enterprise through IT support

	Manual analysis of data MRP
	Computerization and networking MRP II
	Integrated network of systems open loop MRP ERP

	Information appears at and

accessed from only one place at one time
	Shared databases, electronic mail, client server architecture
	Simultaneously one can access

same information at any place and where ever needed

	Only an expert can perform complex work
	Expert systems, neutral computing
	Novice can perform complex work.

	Business must be either centralized or decentralized
	Telecommunication and networks Client/server
	Business can be both centralized and decentralized

	Management makes all decisions
	Decision support systems enterprise expert systems

Support systems.
	Decision is part of everyone’s job.

	Field personnel need offices

to receive , send, store, and process information
	Wireless communication and

Portable computers, information highways, electronic mail.
	Field personnel can manage information from any location

	Personal contacts is the best

contact with potential buyers
	Interactive video disk desktop

teleconferencing, electronic mail.
	The best contact is the one that is most cost effective.

	One has to locate items manually
	Tracking technology , groupware, work flow software,

client/server
	Items are located automatically

	Overall plans get revised periodically
	High performance computing systems
	Plans get revised instantaneously whenever needed

	Customized products and

services are expensive and take a long time to develop
	CAD-CAM,CASE tools on-line systems for JIT decision making

, expert systems
	Customized products can be made fast and in expensively

	A long period of time is spanned between the
	CAD-CAM, electronic data interchange , groupware,
	Time to market can be reduced 90 percent.

	inception of an idea and its implementation
	imaging
	

	Information based organizations and process
	Artificial intelligence expert systems
	Knowledge based organizations and processes

	Move labour to countries where labour is in expensive
	Robots, imaging, technologies object oriented programming, expert systems, geographical

Information systems.
	Work can be done in countries with high wages and salaries.


Flow of information:

· Information mapping is the key indicator by which an enterprise can be modelled.

· It requires careful analysis of what, when and how .in terms of information that every entity needs.

· 
If this is done properly, half of the battle related to enterprise modelling is won. The capability of ERP/IT and their organizational impact is shown in table below 

IT/ERP Capabilities and their Organizational Impacts:

	Capability
	Organizational Impact/Benefit

	Transactional
	IT/ERP can transform unstructured process into reutilized transactions.

	Geographical
	IT/ERP can transfer information with rapidity and ease across large distances making processes independence of geography.

	Automation
	IT/ERP can replace or reduce human labor in a process

	Analytical
	IT/ERP can bring complex analytical methods to bear on a process

	Information
	IT/ERP can bring vast amount of detailed information into a process

	Sequential
	IT/ERP can enable changes in the sequences of tasks in a process, often allowing multiple task to be worked on simultaneously

	Knowledge

Management
	IT/ERP allows capture and dissemination of knowledge and expertise to

improve the process

	Tracking
	IT/ERP allows detailed tracking of task, status, inputs and outputs

	Disintermediary
	IT/ERP can be used to connect to parties with in a process that would otherwise communicate through an intermediary


4.4.1.3. Role of common/shared enterprise database

· The integrated enterprise system is supported by a central database, which is also called as enterprise databases.

· It works as the heart of the enterprises model. Information is stored, updated, retrieved and managed in this position.

· It draws data from and fid data into various enterprise application that support different functions.

· Single database reduces information time-lag, reduce distortion of information, instant updating, enhanced reliability and stream lined flow of information.

4.4.1.4. Selection of ERP

· Selection of appropriate ERP package involves careful evaluation of existing ERP alternatives and the needs or profile of the enterprise.

· Proof of concept (POC) approach is a comprehensive and real time selection approach for ERP solution.

· In this approach the organization is provided with the ERP software for few months. Following stages are incorporated in POC approach

1. Preparation of project and constitution of ERP team

2. Analysis of key business requirements

3. Selection of system

4. Team agreement on product to prototype

4.4.1.5. Business Process Re-engineering (BPR)

· ERP is a result of modern enterprise how the information system is to be configured to the challenging environment of new business opportunities.

· Every organization that intends to implement ERP has to Re-engineer its process in one form or the other. This process is known as business process Re-engineering (BPR).

 Some typical processes of BPR are;

· Forecasting: - Shows Sales, Found flows, etc. Over a long period of time, say, next two years.

· Fund management: - Necessity of funds and the way to raise these funds. Uncertainty and risk factors to be considered. Simulation with ‘what if’ type analysis.

· Price Planning: - Determines the price at which product are offered. Involves application of technology to pricing support such as commercial database services. Also, feedback and sensitivity analysis.

· Budget allocation: - using computerized algorithms to estimate desirable mix of funds allocated to various functions.

· Material requirement planning: - Process of making new products from raw materials and include production scheduling, requirement planning. Also, activities for monitoring and planning of actual production.

· Quality control: - Take care of activities to ensure that the products are of desired quality.

4.4.1.6. ERP implementation methodology

· The implementation of ERP is generally done in close association with the vendor, who supplies the package.

· Many organizations go for hiring professionals/consultants to facilitate the implementation process. Within the organization, there is a need to form an ERP-team.

· This team comprises of people with high caliber and motivation. They are from different streams. Process engineer, industrial engineer, HRD personal, financial executive and works manager are sure to find a place in this team.

· The role of top management is crucial, as the commitment and required flow of finance are major ingredients without which any effort whatsoever is futile.

· A general methodology for the implementation of ERP is presented in a flow chart.

· The identification of the need for ERP should be developed through a feasibility report.

· Present enterprise should also be evaluated alone with much needed future capabilities.

· Then comes the stages of selection and evaluation of ERP .if the ERP solution is acceptable, then strategy for business process engineering (BPR) is decided.
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4.4.2. SUPPLY CHAIN MANAGEMENT

Supply chain management (SCM) is a management concept integrating management of supply chain processes. It integrates supplier, distributor, and logistic requirements of the customer into one cohesive process to reduce time, effort and inventory costs. For SCM solution, necessary and clear understanding of ERP is necessary as many ERP vendors provide SCM solutions.

Supply chain and supply management reveal the common thing of material, information and financial flows coordinating among suppliers, manufactures distributors customers of product and services. The supply chain may be defined as” a network of autonomous and semi-autonomous business entices involved through upstream and downstream linkage in different processes and activities that produce value in the form of physical products and services in the hands of ultimate customers.”

Supply chain consists of the network of organization that connects suppliers and end users. It provide the route through which raw materials is converted into finished products and reaches into the hands of customers.

In the context of an ERP solution, SCM is defined as "a part of ERP software solution, internal business practices, and tightly managed trading partner relationships that allow an enterprise to provide more efficient services to the customers by better organizing and coordinating internal and partner activities".

· SCM PROCESS

· Supply chain management encompasses management of all elements and activities of the supply chain.

· This includes material suppliers, production facility, distribution services and costumers ;linked together via the feed forward flow of information and the feedback flow of materials
.Supply chain term is common in industries having global costumers/supplies base, e.g. textile, electronics, automobile, pharmaceutical, etc.

· The inclusion of distribution as a key link of supply chain makes its scope wide and extended.

· Distribution may incorporate many stage such as ware house C and F(carry and forward) agents of third party freight forwarders, wholesalers retailers and servicing units. The involvement of this link of the supply chain with the end user (customer) makes it extremely vital in the contest of present day focus on costumer satisfactions.

· The transformation can be performed incorporating the technological, organizational and attitudinal attributes. Integration of the supply chain is a four stage process involving the following.

· Base line: understanding of material flow from purchasing to distribution.

· Functional integration: understanding the functionality of material management, manufacturing management, and distribution.

· Internal integration: internal integration of material management, manufacturing management and distribution.

· External integration: integration of suppliers, internal supply chain and costumers. There are two common approaches for evolving a SCM environment:

Internal integration

· Integrated system, e.g., ERP solutions such as SAP R/3.

· Link-functions such as purchasing, manufacturing, inventory finance, marketing, etc.

· Shared data and integrated processes.

Intra-firm integration

· Inter organizational information system such as extranet.

· Link firm’s system with external entities –suppliers, distributors, retailers, etc.

· Shared data and integrated processes.

Goal/components of SCM

The goal of SCM is to cut costs, increase profit, improve performance in relationships with customer and suppliers, and develop values-added services that give a firm a competitive edge. SCM has mainly three business objectives:

1. Get the right Product to the right place at the least cost.

2. Keep inventory as low as possible and still offer superior customer service.

3. Reduce cycle times. SCM seeks to simplify and accelerate operations that deal with how customer orders are processed through the system and ultimately filled, as well as how  raw material are acquired and delivered for manufacturing processes.

Components of SCM are explained below:

· Supplier management. Use electronic commerce to help reduce the number of suppliers and get them to become partners in business in a win/win relationship.

· Inventory management. Shorten the order-ship-bill cycle with electronic commerce process, and keep inventory levels to a minimum.

· Distribution management. Use electronic data interchange to move documents related to shipping (bills of lading, purchase order, advanced ship notices, and so on).

· Channel management. Use E-mail, Bulletin board system, and newsgroups to quickly disseminate information’s about changing operational conditions to trading partners.

· Payment management. Use electronic funds transfer to link the company and systems suppliers and distributors so that payment can be sent and received electronically.

· Financial management. Use electronic commerce system to enable global companies to manage there money in various Foreign exchange accounts.

· Sales force management. Use of sales force automations methods to improves the communication and flow of information among the sales, customers service, and production functions.

SCM relies on information’s technology and management practices to optimise information and product flows among the processes and business partners within the supply chain. All the constituents of supply chain have there own short-term and long-term objectives. There operating decision are based on these objectives. It is very common that decision of the constituents may not be aligned to the overall strategic goal of the entire supply chain.

4.4.2.1. PERFORMANCE OF SUPPLY CHAIN

	Performance Measure

Type
	Goal
	Purpose
	Example List

	1. Resource
	High level of efficiency
	Efficient resource management is critical
to profitability
	· Total cost

· Distribution cost

· Manufacturing cost

· Inventory cost

· Return on investment(ROI)

	2. Output
	High level of customer service
	Without acceptable output, customer

will turn
to
other supply-chains.
	· Numbers of items produced

· Time required to produce a particular item or set of items

· No. of on-time deliveries

· Customers satisfaction

· Product quality

· Total revenue (Sales)

· Profit
(Total
revenue
less expenses)

· Fill rate (Proportions of order filled immediately)

· On-time deliveries

· Back order (stock out)

· Customer response time

· Manufacturing read time (


	
	
	
	total time required to produce a particular item or batch)

· Shipment error

· Customers complaints

	3. Flexibility
	Ability
to respond to a changing environment
	In an uncertain environment, supply-chain must be able to respond
to change.
	· Volume flexibility(ability to change the output level of products)

· Delivery flexibility

(ability to change planned delivery dates,)

· Mix flexibility

(Ability to change the variety of products produced)

· New product flexibility (ability to introduce and produce new products and ability to introduce modification in existing
products)


4.4.2.2 COMPARISON BETWEEN ERP AND SCM

	ERP
	SCM

	· Primary function of ERP is to generate data.
	· SCM provides capability to the date enterprise so that it can make sense out of data to help to make decisions.

	· ERP is the body of the enterprise
	· SCM is the brain of the enterprise

	· ERP systems are linear and interactive
	· SCM is constraint-based and optimized.

	· EPR generates data
	· Data generated in ERP are used in the best possible way by optimizing the system in a SCM

	· ERP excels in the transaction management
	· SCM affords forecasting and the decision- support.

	· ERP links processes only within the organization
	· SCM goes beyond the conventional boundaries

of the organization and spans in the entire supply chain.


4.4.3. Customer Relationship Management (CRM)
One type of enterprise system is called customer relationship management system. The main concept of customer relationship management is to manage customers. As this type of enterprise system capture and analyze the information of customers, the organization is able to identify customers’ need and also able to provide single enterprise view of customer. Normally, customer relationship management involve with three functions which are sales service and marketing function.

For customer relationship management system, there are two main functions which will be shown as the followings:

• Operational CRM: For this function of CRM, operational CRM is applications that interact directly to the customers. The example would be the software that uses to manage call center and the software that use to manage customer service.

• Analytical CRM: For Analytical CRM is take and analyze the data from operational CRM and locate it in the data warehouse then put it into the model or use data mining to identify the pattern of the customer data in order to come up with the marketing plan to serve the customer.

The business value of CRM system implementation is to increase customer satisfaction, reduced direct-marketing costs, more effective marketing, and lower costs for customer acquisition, increased sales revenue and reduced churn rate- the number of customers who stop using or purchasing products or services from a company.

KTC, the biggest credit card company in Thailand can be use as the example of successful case study in implementing CRM system. From using CRM software, KTC is able to collect and analyze the customers’ information which assists the company to come up with the effective marketing plan due to its ability to identify the customer behavior. As a result, KTC can create the product that fit with the customer behavior which is the main competitive advantage of KTC.

However, the challenge for enterprise system implementation is its cost- both direct and indirect cost. For direct cost, hardware and software acquisition is only 20%. The remaining is indirect cost such as maintenance, install, upgrading and training cost.

From the fact, the failure of enterprise system implementation is 70% since the organization is require changing the whole business process in order to fit with the software. Furthermore, enterprise system has high switching cost. The major enterprise system providers would be Oracle, SAP and Microsoft.

4.5. Information Systems for Business Functions

4.5.1. Introduction 

It is often said that the use of information technology makes our work effective, more efficient, or both. What do these terms mean? 

Effectiveness defines the degree to which a goal is achieved. Thus, a system is more or less effective depending upon (1) how much of its goal it achieves, and (2) the degree to which it achieves better outcomes than other systems do. 

Efficiency is determined by the relationship between resources expend and the benefits gained in achieving a goal. Expressed mathematically, 
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Thus, one system is more efficient than another if its operating costs, lower for the same or better quality product, or if its product's quality is greater for the same or lower costs. The term productivity is commonly used as a synonym for efficiency. However, productivity specifically refers to the efficiency of human resources. Productivity improves when fewer workers are required produce the same amount of output, or, alternately, when the same number workers produce a greater amount of output. This is why Information System professionals often speak of "productivity tools," which are software applications that help workers produce more in less time. The closer the result of an effort is to the ultimate goal, the more effective the effort. The fewer the resources spent on achieving goal, the more efficient the effort. 

Suppose your goal is to design a new car that reaches a speed of 60 miles per hour in 10 seconds. If you manage to build it, then you produce the product effectively. If the car does not meet the requirement, your effort is ineffective. If your competitor makes a car with the same features and performance; but use fewer people and fewer other resources, and then your competitor is not only; effective as you, but also more efficient. 

Information Systems contribute to both the effectiveness and efficiency of businesses, especially when positioned in specific business functions, such as accounting finance, and engineering, and when used to help companies achieve the goals more quickly by facilitating collaborative work. Information Systems can be used in a wide variety of applications. They can automate manual process, such as painting cars; they can make innovative products and services accessible, such as Web-based customer service that is available 24 hours per day, 365 days per year; they can shorten routine processes, such as Issuing purchase orders; and they can improve an organization's strategic position, such a establishing a Web site for selling products directly to consumers before the competition does. 

In The next sections we will discuss how Information Systems have changed the most common business functions. The discussion addresses the role of information systems, one business function at a time. Organizing the information this way does not take full advantage of IT, but most businesses do operate many Information Systems separately: one for engineering, one for marketing, one for finance, and so on. Usually, they do this because systems developed at different times for different business functions are often incompatible in hardware, software, data sharing, and the like. However, business functions do, in fact, have substantial information interde​pendencies. System thinking tells us that, ideally, Information Systems supporting different func​tions should connect so that information from one system flows into another accurately and without delay. For example, a business can develop information from market research to define design requirements for products, and the sales force can then use the information to sell the products. 

Information systems commonly used in various business functions can be interdependent. Organizations that have the opportu​nity to create systems from the ground up try to implement this model. However, Information Systems have typically evolved independently for each business function in organizations. Companies whose systems have operated separately for years often opt to replace them with an integrated enterprise wide Information system.

Today, all but very small organizations need information systems to support their principal business functions, such as marketing or production. Some of these systems process the transactions as organizational units perform the corresponding functions. Other information systems support the managers who run these functions and the professionals who contribute their knowledge work to them. 

There are as many ways to use information systems in business as there are business activities to be performed, business problems to be solved, and business opportunities to be pursued. As a prospective managerial end user, you should have a general understanding of the major ways information systems are used to support each of the functions of business. We will use the term business information system to describe a variety of types of information systems (transaction processing, information reporting, decision support, etc.) that support a business function such as accounting, finance, marketing, or human resource management. Thus, applications of information systems in the functional areas of business are called accounting information systems, marketing information systems, human resource information systems, manufacturing information systems, and so on. The principal functional information systems and their typical subsystems are shown in Figure 4.5. Each of these functional information systems are discussed below.


Figure 4.5: functional information systems and their typical subsystems 
4.5.2. MARKETING INFORMATION SYSTEM

Marketing activities are directed toward planning, promoting, and selling goods and services to satisfy the needs of customers and the objectives of the organizations. In a business firm, the most important objective is realizing a profit. Nonprofit organizations, such as universities or charitable institutions, market their products as well, seeking to realize such objectives as graduating better qualified students or raising more funds for their beneficiaries. Marketing information systems support the decision making regarding the marketing mix, expressed as the so-called four Ps: 

· What products show we offer?

· At what place should we offer our products; that is, what should our distribution channels be?

· What promotion (sales and advertising) should be conducted?

· What should be the price our products (with mark-ups, discounts and other terms of sale)?

Marketing information systems encompass three classes of subsystems: transaction processing subsystem that includes order entry, invoicing, and sales-call reporting; boundary-spanning subsystems; and marketing-mix subsystems. The structure of the entire marketing information system is shown Figure 4.6. 


Figure 4.6: Marketing Information System  
Sources of Data and Information for Marketing: Boundary-Spanning and Transaction Processing Subsystems

· Boundary-Spanning Subsystems:

By its very nature, a marketing information system relies on external information to a far greater degree than other organizational information systems. As we can see in Figure 4.6, it includes two subsystems expressly designed for boundary spanning: bringing into the firm data and information about the marketplace. 

The objective of market research is to collect data on the actual customers and the potential customers, known as prospects. The identification of the needs of the customer is a fundamental starting point for total quality management (TQM). These needs will be converted into quality targets for the products. Peter Drucker, a noted authority on management, has stressed the importance of gathering the data on non-customers, in order to understand why they do not patronize the firm’s products. In doing marketing research, many firms gather their own data with surveys or interviews or by observing the actual buying behavior. The data garnered by observation are more reliable than the statements of intent or fact in surveys. Electronic commerce on the World Wide Web makes it easy to compile statistic on actual buyer behavior. With the growth of the information economy, the availability of data from external sources has grown. 

Marketing (competitive) intelligence is responsible for the gathering and interpretation of data regarding the firm’s competitors and for the dissemination of the competitive information to the appropriate users. Most of the competitor information comes from corporate annual reports, media-tracking services, and reports purchased from external providers, including on-line database services. It is a vital function of sales call reporting to provide competitive information as well. And the internet has become a major source of competitive intelligence. 

· Transaction Processing Subsystems

An important objective of transaction processing is to provide data for the higher-level information systems. Indeed, several transaction processing subsystems feed data into the marketing information system. These include primary order entry, which provides data on customer orders; Invoicing, providing the billing and returns data; and Call Reporting, through which data on sales calls (including the competitive data collected by the salespeople) reaches the systems.

Marketing-Mix Subsystems

The marketing-mix subsystems support decision making regarding product introduction, pricing, promotion and distribution. These decisions are integrated into the sales forecast and marketing plan against which the ongoing sales results are compared. 

1. Product Subsystem

Product subsystem helps to plan the introduction of new products. Continually bringing new products to market is vital in today’s competitive environment of rapid change. Although decisions regarding the introduction of new products are unstructured, information systems support this process in several ways. Professional support systems assist designers in their knowledge work. Decision support systems are used to evaluate proposed new products. With the use of a DSS, a marketing manager can score the desirability of a new product. To do this, he/she can consider the attributes of the proposed product, such as the appeal to non-customers for the existing product, its fit with the firm´s strengths, like core comptence in manufacturing or post-sale services, and its fit with the existing product line. Information dervide from marketing intelligence and research is vital in evaluating new product idea. 

2. Place subsystem

Place subsystem assists the decision makers in making the product available to the customer at the right place at the right time. In other words, the place subsystem helps plan the distribution channels for the product and track their performance. Some products are sold through short channels: Machinery is usually sold directly to the industrial user. Longer distribution channels include intermediaries which provide such important marketing functions as product promotion, credit support, storage and post-sake services. With longer channels, there is a need for more information processing in the Place subsystem. 

The use of information technology has dramatically increased the availability of information on product movement in the distribution channel. The bar-coded universal product code (UPC) combined with Point-of-Sale (POS) scanning makes it possible to track every unit of marchandise. Electronic data interchange (EDI) is increasingly used to transmit price and promotion data, along with electroning orders and invoices. 

3. Promotion Subsystem

Promotion subsystem is often the most elaborate in the marketing information system, since it supports both personal selling and advertising. Media-selection packages assist in selecting a mix of avenues to persuade the potential purchaser, including direct mail, television, printing media, and the electronic media such as the internet. The effectiveness of the selected media mix is monitored and its composition is contually adjusted. Point-of- sale (POS) systems brings timely and detailed data on sales which are employed to direct advertising spending.

4. Price Subsystem

Pricing decisions find a degree of support from decision support systems and access to databases that contain industry prices. These highly unstructured decisions are made in pursuit of the company’s pricing objective. General strategies range from profit maximization to forgoing a part of the profit in order to increase market share. Discounting and promotional devices, such as coupons, complicate the pricing task. Manufacturers often use promotions by lowering prices to retailers for a specific period or in a specific region. This sometimes results in investment buying by brokers, who stock up the goods for future sale or divert them to regions where no discount is available. Information technology is deployed by brokers in this arbitrage, which defeats the manufacturer´s pricing purpose. 

Information systems provide an opportunity to finely segment customer groups and charge different prices depending on the combination of product and service provided, as well as the circumstances of the sale transaction. 

5. Sales Forecasting

Based on the planned marketing mix and outstanding orders, sales are forecast and full marketing plan is developed. Sales forecasting is an area where any quantitative methods employed must be tempered with human insight and experience. The actual sales will depend to a large degree on the dynamics of the environment. Sales forecast is the foundation of a marketing plan. It must be stressed that any long range planning in an environment fraught with uncertainties is not a blueprint.

The marketing information system may be integrated with other organizational information systems. For example, corporate plans for various time horizons are an important input to the system, while the sales forecasts are a vital output from the marketing to the manufacturing.

4.5.3 ACCOUNTING AND FINANCIAL INFORMATION SYSTEM

The financial function of the enterprise consists in taking stock of the flows of money and other assets into and out of an organization, ensuring that its available resources are properly used and that the organization is financially fit. The organizational use of computers originated with this function. However, their original role was limited to accounting; that is, taking stock of past performance in monetary terms. Since then, financial information systems have become more forward-looking and assist decision makers in planning and controlling the financial performance of the unit for which they are responsible. The general structure of accounting and financial information systems is shown on Figure 4.8.

As we can see the system incorporates the accounting subsystems, which are the transaction processing systems. The accounting subsystems serve to record, consolidate, and report financial events in a firm; that is, events that result in the flow of money and other assets into or out of the firm. The components of the accounting system include:

· Accounts Receivable records amounts owed by customers

· Accounts Payable records amounts owed to suppliers

· Payroll records amounts owed to employees.

· Inventory Control records changes in inventory assets.

General Ledger consolidates the data from all other accounting subsystems, which post the appropriate transactions to the ledger, and produce financial reports and statements. At the end of an accounting period (e.g. year), General ledger produces the balance sheet for the firm, listing its assets and liabilities and the firm’s income statement, showing its revenues and expenses for the period. 

In addition to the data produced by the accounting subsystems, financial information systems rely on external sources, such as on-line databases and custom-produced reports, particularly in the areas of financial forecasting and funds management. The essential functions of financial information systems are considered as follows.












Figure 4.6: Accounting and Financial Information Systems

Financial Forecasting and Planning

Financial forecasting is the process of predicting the inflows of funds into the company and the outflows of funds from it for a long term into the future (for example, for five years on a monthly basis). Outflows of funds must be balanced over the long term with the inflows. Since the sales of products are the principal source of funds, the inflow side of a financial forecast is based on the sales forecast generated by Marketing. Aside from the cost of sales, major investment projects – for example, building a new plant or developing a new market in outside Ethiopia- will be considered in the financial forecast as outflows. With the globalization of business, the function of financial forecasting has become more complex, since the activities in multiple national markets have to be consolidated, taking into consideration the vagaries of multiple national currencies. Scenario analysis is frequently employed in order to prepare the firm for various contingencies. 

Financial forecasts are based on computerized models known as cash-flow models. They range from rather simple spreadsheet templates to sophisticated models developed for the given industry and customized for the firm or, in the case of large corporations, to specific modeling of their financial operations. Financial forecasting serves to identify the need for funds and their sources. Among possible fund sources are bank loans, debt financing (issuing bonds), equity financing (issuing stock), merger with another firm, or being acquired by a firm. Specialized expertise of investment bankers is generally employed when funds other than bank loans are sought. 

Based on the long-term financial forecasts, financial plans are drawn up, generally for one year. Financial plans rely on planning models, which show the dependence of projected financial results on the values of input variables. Financial plans obtained with these models include a projected (pro forma) income statement and a pro forma balance sheet. 

Financial Control

The primary tools of financial control are budgets. Budgets are a powerful means of expressing financial plans on tactical and operational levels. A budget specifies the resources committed to a plan for a given project or time period. Fixed budgets are independent of the level of activity of the unit for which the budget is drawn up. Flexible budgets commit resources depending on the level of activity. Thus, the sales activity envisaged by a plan may be classified into three categories, depending on the success of the product, and three budget levels may be drawn up, depending on this activity. 

Along with budgets and performance reports, financial control employs a number of financial ratios indicating the performance of the business unit. A widely employed financial ratio is return on investment (ROI). ROI shows how well a business unit uses its resources: Its value is obtained by dividing the earnings of the business unit by its total assets. 

Funds Management

Financial information systems help to manage the organization’s liquid assets, such as cash or securities, for high yields with the lowest degree of loss risk. Some firms deploy computerized systems to manage their securities portfolios and automatically generate buy or sell orders. 

Internal Auditing

How do the firm’s executives know whether the financial records of various units correspond to reality? How do investors or government organizations know whether the financial statements reported by the firm are true? The audit function provides an independent appraisal of an organization’s accounting, financial and, operational procedures and information. All larger firms have internal auditors, answerable only to the audit committee of the board of directors. The staff of the chief financial officer of the company performs financial and operational audits. During a financial audit, an appraisal is made of the reliability and integrity of the company’s financial information of the means used to process it. An operational audit is an appraisal of how well management utilizes company resources and how well corporate plans are being carried out. 

4.5.4. HUMAN RESOURCE INFORMATION SYSTEMS

A human resource information system (HRIS) supports the human resource function of an organization with information. The name of this function reflects the recognition that people who work in a firm are frequently its most valuable resource. A firm’s own efforts to ensure both equality and diversity of workforce call for enhanced information processing. 

Transaction processing subsystems and databases of HRIS

At the heart of HRIS are its databases, which are in some cases integrated into a single human resource database. These databases mainly include: 

· Employee databases which includes the personal data, educational history and skills, occupational background, and the history of occupied positions, salary, and performance in the firm. 

· Applicant databases contain resumes and other data regarding applicants for positions.

· Position Inventory describes all positions within the firm, both filled and unfilled.

· Skills inventories describe job-related skills of the firm´s personnel used for staffing and team assignments. 

· Benefit databases describe the variety of available employee benefits, including health, insurance, vacation, stock-option, and retirement benefits. 

In addition to the internal databases, HRISs rely on access to the external ones, such as those of the census bureau or local employment agencies. The databases are maintained by the transaction processing systems, which include:

· employee information system, which maintains the employee database described above

· Applicant tracking subsystem, which processes resumes and results of interviews. 

· Position tracking maintains the inventory of open positions along with the job descriptions of these positions. For example, the inventory may tell us that an open position for system analyst has to be filled by a person with a master´s degree in information systems and three years’ experience

· Skills inventory Maintenance is necessary to keep track of the employees ‘skills as turnover, education, and training change the skill pool. 

· Benefits Maintenance is needed to keep updating the ever growing variety of benefits available to employees. 

In addition, transaction relating to payments of wages and salaries are handled by the payroll subsystem, which is generally a part of the accounting and financial information system. 













Figure 4.7: Human Resource Information Systems

Information Subsystems for HRM

The information subsystems of HRIS reflect the flow of human resources through the firm, from planning and recruitment to termination. A sophisticated HRIS includes the following subsystems

1. Human Resource Planning

To identify the human resources necessary to accomplish the long-term objectives of a firm, we need to project the skills, knowledge, and experience of the future employees. The georgraphical distribution of this future workforce has to be developed. Computerized workforce planning models are often employed. After considering the current workforce and the level of turnover, the number of positions that will need to be staffed in various job categories can be determined. This information can then be matched with the forecasts on the availability of human resources in the locales of projected company operations, which can be made based on external databases. 

2. Recruiting and Workforce Management

Based on the long-term human resource plan, a recruitment plan is developed. The plan lists the currently unfilled positions and those expected to become vacant due to turnover. Internal sources, such as promotions and transfers, for filling these positions are considered. Resumes maintained by the Applicant tracking subsystem are considered as well. Recruitment programs are drawn up in conformance with the applicable Equal Employment Opportunity/Affirmative Action laws and regulations. In order to enrich the external search, HRIS may maintain data on alternate sources of candidates with the ratings of their effectiveness: school and college, the internet, advertisement media, employment offices, and so forth.

The life-cycle transitions of the firm´s workforce- hiring, promotion and transfer, and termination- have to be supported with the appropriate information system components.  The results of employee performance appraisal are maintained as part of their records.  Partly based on the analysis of these transitions and appraisals, job analysis and design is performed. The objective is to develop job descriptions- requisite skills, experience, and knowledge – that would create a demanding yet satisfying workplace, thus leading to lower turnover and higher performance. 

Employee training (skills development) and education (knowledge acquisitions) are planned and supported. 

3. Compensation and Benefits

Information systems are used to develop and administer the firm´s compensation plan. This plan specifies salaries, hourly wages, incentive pay, and profit sharing that go with a specific position in the firm´s workforce. An increasing variety of benefits is available to employees. In firms that offer flexible (cafeteria-style) benefits, employees can design their own benefit package. Employees may be offered on-line access with electronic kiosks to review their options. 

In designing a compensation package, decision support systems may be used by human resource specialists to compare various combinations of compensation and benefits in terms of the total cost per employee. With the use of external databases, these costs can be compared with the averages for the industry and for the geographic region. 

4. Government Reporting and Labor relations support

Two principal external stakeholders have an abiding interest in the human resource policies of organizations. These are government and labor unions. 

Provisions of equitable and healthy workplaces is of concern to various levels of government. Where appropriate, HRIS should support management negotiations with labor unions. Information necessary for this is based on the data provided by the Compensation and Benefits subsystem, as well as the Accounting and Financial Information system. During the actual negotiations, a variety of ad hoc reports may be needed by the negotiating team on a short notice. 

	Activity 4.1

True or false 

Write true if the statement is correct and false if the statement is wrong. 

1. The ability of financial Information Systems to record mil​lions of security prices and their changes over long time periods, coupled with the ability to manipulate numbers using software, puts powerful analysis tools in investment managers' hands.

	2. Instead of using computers, engi​neers and technicians can use paper and pencil to modify quickly and store drawings elec​tronically that feed the data of the drawings into computerized numeric control (CNC) machines that take the data and create instructions that tell robots how to manufacture and assemble prototypes.
3. Service is more complex to manage than most manufacturing because, in addition to customers and personnel, it involves elements with which the ser​vice sector does not deal: purchasing and warehousing of raw materials, and running production and assembly lines.
4. Many organizations can sell their products and services without promotion; many more still can promote successfully without market research. 
5. With growing competition and so many options available to consumers, keeping customers satisfied is not important.
6. Many Human Resource Information Systems are now completely digitized (including employees' pictures), which dramatically reduces the space needed to store records, the time needed to retrieve them, and the costs of both. 



Chapter Summary 

Organizations do have different resources among which one is information. For success of every organization, the corporate resources organizations should be managed. 

Systems are groups of interrelated parts meant to achieve a common goal. Systems do have elements and characteristics. Information systems are groups of hardware, software, people, network, and data to capture, process, store, and retrieve data useful for decision making. 

Hardware, software, network and data are information systems to perform a number of activities within the domain of acceptable quality

Transaction processing system, management information system, decision support system, and executive system are some examples of information systems in organizations. 

Effectiveness is the degree to which a task is accom​plished. The better a person performs a job, the more effective he or she is. Efficiency is measured as the ratio of output to input. The more output with the same input, or the less input for the same output used in a process, the more efficient the process. Information Systems can help companies attain more effective and effi​cient business processes. Productivity is the measure of people's efficiency. Information Systems have been integrated into almost every functional business area. In accounting and payroll, because of the routine and structured nature of accounting tasks, the systems automatically post transactions in the books and automate the generation of reports for management and for legal requirements. 

Financial Information Systems help managers track cash available for transactions, while ensuring that available money is invested in short- or long-term programs to yield the highest interest possible. Investment analysis Information Systems help build portfolios based on historical performance and other characteristics of securities. 

Computer-aided design (CAD) systems help engi​neers design new products and save and modify drawings electronically. 

Manufacturing Information Systems, facilitate production scheduling and materials requirement planning, and shorten lead time between idea and product. 
CHAPTER FIVE: MANAGING INFORMATION TECHNOLOGY

Who should manage MIS? Managers or technicians? End users or IS a specialist? Somebody has to! Inadequate planning and management of information technology by business firms and other organizations has been documented for many years. Thus, there is a real need for managerial end users to understand how to plan and manage this vital organizational function. 

5.1.
Managers and Information Technology 

When computers were first introduced into business, predictions were made that there would be significant changes in management and organizations. The information processing power and programmed decision–making capability of computer–based information systems were supposedly going to cause drastic reductions in employees, including middle management and supervisory personnel. Centralized computer systems would process all of the data for an organization, control all of its operations, and make most of its decisions.

This did not prove to be the case. Changes in organizational structure and types of personnel did occur, but they were not as dramatic as predicted. Naturally, highly automated systems do not require as many people as manual methods. Therefore, there have been significant reductions in the number of people required to perform manual tasks in many organizations.

 For example, computerized accounting systems have drastically reduced the need for clerical accounting personnel, and factory automation has greatly reduced the demand for many types of factory workers. However, these reductions were countered by dramatic increases in sales and service personnel, knowledge workers, and managers as business increased the depth and scope of their operations. It was also countered to some extent by the need for more technicians and professionals to develop and run the computer–based information systems of organizations.

Research shows that competitive pressures are forcing major firms to become global in scope, to decrease time to market, and to manage business risk, customer service, and operating costs like never before. MIS researchers Rockart and Short see information technology as an enabling technology for managing the interdependence that business units must have to successfully confront the competitive measures they face. For example, they see telecommunications networks and more cost–effective hardware and software as enabling individuals, business units, and organizations to be "wired together" in close business relationships that can provide the communication and coordination needed in today's competitive global marketplace.

Thus, information technology, that is the technology of modern computer–base information systems, is once again being portrayed as a major force for organizational and managerial change. Thanks to telecommunications networks and personal computers, computing power and information resources are now more readily available to more mangers than ever before. In face, these and other information technologies are already affecting managerial decision making, organizational structures, and work activities in companies around the world. 

For example, the decision support capability provided by information systems technology is changing the focus of managerial decision making. Managers freed from "number crunching" chores must now face tougher strategic policy questions in order to develop realistic alternatives for today's dynamic competitive environment. The use of telecommunications networks, electronic mail, and electronic meeting systems to coordinate work activity is another example of the impact of information technology on management. Middle managers no longer need to serve as conduits for the transmission of operations feedback or control directives between operational managers and top management. Thus, drastic reductions in the layers and numbers of middle management, and the dramatic growth of work groups consisting of task–focused teams of specialists are forecast.

Finally, information technology presents managers with a major managerial challenge. Managing the information system resources of a business is no longer the sole province of information systems specialists. Instead, information resources management has become a major responsibility of all managers. That is, data and information, computer hardware, telecommunications networks, and IS personnel should be viewed as valuable resources that must be managed by all levels of management to ensure the effective use of information technology for the operational and strategic benefit of the entire organization. 

Poor Information Systems Performance 
Managing information technology is not an easy task. The information systems function has performance problems in many organizations. The promised benefits of information technology have not occurred in many documented cases. Studies by management consulting firms, computer user groups, and university researchers have shown that many businesses have not been successful in managing their use of information technology. Thus, it is evident that, in many organizations, information technology is not being used effectively, efficiently, or economically. For example: 

· Information technology is not being used effectively by companies that use IT primarily to computerize traditional business processes instead of using it for decision support and innovative processes and products to gain competitive advantages.

· Information technology is not being used efficiently by information services groups that provide poor response times, frequent downtimes, incompatible systems, disintegrated data, and consultants who do not properly manage application development projects.

· Information technology is not being used economically in many cases. Information 

· technology costs have risen faster than other costs in many businesses, even though the cost of processing each unit of data is decreasing due to dramatic price reductions and improvements in hardware and software technology.

The performance gap in information technology. These goals and responses spotlight some of the problem areas in information systems performance.

	
	Goals
	Performance

	Business/Strategy Issues 
	
	

	Getting function managers involved in using IT to reshape business process
	88%
	30%

	Integrating IT into corporate strategy
	82%
	31%

	Developing a corporate wide strategy
	79%
	28%

	Human Resource Issues
	
	

	Training and educating the work force in the use of IT
	87%
	34%

	Managing and mastering change
	81%
	38%

	Training and educating IS staff about the business
	76%
	36%

	Defining the role and structure of IS in the organization 
	69%
	36%

	Technology Issues
	
	

	Developing a quick response capability to handle changing business conditions
	76%
	24%

	Improving application development productivity
	73%
	23%

	Defining an architecture that will enable integration of all information systems
	69%
	33%

	Integrating systems across diverse organizational structure inside the company
	57%
	21%


Source:  

What is the solution to problems of poor performance in the information systems function? There are no quick and easy answers. However, the experiences of successful organizations reveal extensive and meaningful involvement of managers and end users in the planning, development, and operation of computer–based information system is the key ingredient of high-quality information systems performance. Involving managers in the governance of the IS function and the business professionals in the development of IS applications should thus shape the response of management to the challenge of improving the business value of information technology.

Proper involvement of managers in the management of IT requires the active participation of managerial end users in the planning and control of the business uses of IT. Managers must manage the information system resources of their business units for operational efficiency, effectiveness, and competitive advantage. Then they will be able to improve the performance of their business units' information systems function in the key areas. Without this high degree of involvement, managers will not be able to improve the business value of information technology. The following figure illustrates several major levels of management involvement. 

Level of management involvement: Successful information systems performance requires several levels of involvement by managers. 


· .




End user Involvement: Any new way of doing things generates some resistance by the people affected. Thus, the introduction of computer-based information systems can generate a significant amount of fear and reluctance to change. Whatever the reasons for end user resistance, it is the responsibility of managers and information systems professionals to find ways of reducing the conflict and resistance that arise from the development and use of information systems. Solving the problems of end user resistance requires meaningful end user involvement based on formal methods of education and training; participation in systems development; communication and coordination between end users and information systems staff.

5.2 Organization and Information Technology 

One way to understand the organizational impact of information technology is to view an organization as a socio technical system. In this context, people, tasks, technology, culture, and structure are the basic components of an organization. This conceptual framework was first developed by Harold Leavitt. This concept emphasizes that to improve an organization's performance, managers must (1) change one or more of these components and (2) take into account the relationships among these interdependent components. This is especially important for the proper use of information technology. In the past, information systems technology has been used to automate organizational tasks without sufficient consideration given to its strategic impact on the organization. Thus, a major managerial challenge of information technology is to develop information systems that promote strategic improvements in how an organization supports its people, tasks, technology, culture, and structure.






                       Figure 5.1: Organizational system interaction 
Organizations as sociotechnical system. Information systems must accommodate the people, tasks, technology, culture, and structure components and relationships of an organization. 

People: Managers are individuals with a variety of preferences for information and diverse capabilities for effectively using information provided to them.  Information systems must produce information products tailored to meet mangers' individual needs, as information reporting, decision support, and executive information systems can do.

Tasks: The tasks of many organizations have become quite complex and inefficient over time. In many cases, information technology has been used "to do the same old thing, only faster." However, it can play a major role in fighting organizational complexity by supporting the Reengineering of business processes, also called business process redesign (BPR). For example, IT development such as EDI and E–mail can dramatically reduce the need to prepare and mail paper documents and thus eliminate many manual tasks and required procedures, and significantly improve communication and coordination in an organization. 

Technology: The technology of computer–based information systems continues to grow more sophisticated and complex. However, this technology should not dictate the information needs of end users in the performance of their organizational tasks. It should accommodate the management culture and structure of each organization. 

Culture: Organizations and their subunits have a culture, which is shared by mangers and other employees. That is, they have a unique set of organizational values and styles. For example, mangers at some organizations share an informal, collegial, entrepreneurial spirit that stresses initiative, collaboration, and risk taking. Mangers at other organizations may stress a more formal "do it by the book," "go through the chain of command," or "don't risk the stockholders' money" approach. Naturally, the designs of information systems and information products must accommodate such differences. For example, managers in a corporate culture that encourages entrepreneurial risk taking and collaboration will probably favor information reporting systems that give them quick access to forecasts about competitors and customers, and E–mail and GroupWare systems that make it easy to communicate with colleagues anywhere.

Structure: Organizations structure their management, employees, and job tasks into a variety of organizational subunits. Drucker, Keen, Rockart, and others emphasize that information technology must support a process of organizational redesign. So the IS function must not longer assume a hierarchical, centralized, organizational structure which it supports by centralizing processing power, databases, and systems development at the corporate headquarters level. This type of structure emphasizes gathering data into centralized databases and producing reports to meet the information needs of functional executives.

Instead, IT must be able to support a more decentralized, collaborative type of organizational structure, which needs more interconnected telecommunications networks, processing power, databases, and systems development resources distributed to business unit and work group levels. For example, information technology must emphasize quick and easy communication and collaboration among individuals and work groups using electronics instead of paper. Specific examples include E–mail, voice mail, GroupWare, electronic meeting systems, and so on.

Experience has shown that modern computer–based information systems can support either the centralization or decentralization of information systems, operations, and decision making within computer–using organizations. For example centralized computer facilities connected to all parts of an organization by telecommunications networks allow top management to centralize decision-making formerly done by lower levels of management. It can also promote centralization of operations, which reduces the number of branch offices, manufacturing plants, warehouses, and other work sites needed by the firm.

On the other hand, distributed networks of computers at multiple work sites can allow top management to delegate more decision making to middle managers. 

Management can also decentralize operations by increasing the number of branch offices (or other company units) while still having access to the information and communications capabilities they need to control the overall direction of the organization. 

Therefore, computer–based information systems can encourage either the centralization or decentralization of information systems, business operations, and management. The philosophy of top management, the culture of the organization, the need to reengineer its operations, and its use of aggressive or conservative competitive strategies all play major roles with information technology in shaping the firm's organizational structure and information systems architecture.

5.3 Information Resource Management 

There are three major developments that are affecting how corporate management views the information systems function:

· Information systems technology and its applications for users’ needs are growing and changing rapidly. Hardware and software resources can now better support a wide variety of traditional and new business uses.

Therefore, end users, managers and corporate executives have higher expectations for the support they receive from information systems technology.

· Inadequate performance and unsatisfactory use of information systems and resources, is a major problem in many organizations.

Top management is unwilling to accept these affairs and is demanding new approaches to managing information services.

· Information systems can now give a firm a major strategic advantage over its competitors in the market place.

Top management wants to find new and creative ways to use information resources in pursuing the strategic objectives of the firm.

Information Resource Management is a response to those pressures. Information Resource Management (IRM) has become a popular way to emphasize a major change in the management and mission of the information systems function in many organizations. IRM can be viewed as having five major dimensions. 

A. Strategic management. Information technology must be managed to contribute to a firm's strategic objectives and competitive advantages, not just for operational efficiency or decision support.

B. Resource management. Data and information, hardware and software, telecommunications networks, and IS personnel are vital organizational resources that must be managed like other business assets.

C. Functional management. Information technology and information systems can be managed by functional organizational structures and managerial techniques commonly used throughout other business units.

D. Technology management. All technologies that process, store, and communicate data and information throughout the enterprise should be managed as integrated systems of organizational resources.

E. Distributed management. Responsibility for managing information technology is increasingly being distributed to the managers of an organization at all levels and in all functions. Managing the use of information technology and information systems resources in business units or work groups is a key responsibility of their managers, no matter what their function or level in the organization.

A. Strategic Management 

The IRM concept emphasizes a strategic management view. That is, the IS function must manage information technology so that it makes major contributions to the profitability and strategic objectives of the firm. Thus, the information systems' function must change form an information services utility focused only on serving a firms' transaction processing or decision support needs. Instead, it must become a producer or packager of information products or an enabler of organizational structures and business processes that can give a firm a comparative advantage over its competitors. Companies can develop strategic information systems to gain a competitive edge. Thus, information resource management focuses on developing and managing information systems that significantly improve operational efficiency, promote innovative products and services, and build strategic business alliances and information resources that can enhance the competitiveness of an organization. 

Many companies have created a senior management position, the chief information officer (CIO), to oversee all use of information technology in their organizations. Thus, all traditional computer services, telecommunications services, office automation system, and other IS technology support services are the responsibility of this executive. Also, the CIO does not direct day–to–day information service activities. Instead, CIOs concentrate on long–term planning and strategy. They also work with other top executives to develop strategic information systems that help make the firm more competitive in the marketplace, several firms have filled the CIO position with executives from outside the IS field to emphasize the strategic business role of information technology.

B. Functional Management
The IRM concept stresses that managerial functions and techniques common to most businesses and organizational structures must be used to manage information technology. Managers must use managerial techniques (such as planning models, management by objectives, financial budgets, project management, and functional organization) just as they do with other major resources and activities of the business. The information system's function is no longer treated as a "special–case" department that is too technically complex and dynamic to be managed effectively. Instead, it is treated like other functions and expected to use the managerial techniques employed by other business units to manage its resources and activities. 

In many large organizations, the information systems function is organized into a department or divisional unit. We will use the name information services department for this group, though such names as information systems, computer services, data processing, MIS and IRM department are also used. Information services departments perform several basic functions and activities. These can be grouped into three basic functional categories: (1) systems development, (2) operations, and (3) technical services. Figure 5.8 illustrates this grouping of information services functions and activities in a functional IS organizational structure.


Figure 5.2: IRM components 
A functional organizational structure for an information services department. 

Note the activities that take place under each of the major functions of information services.

Systems Development management: Managing the investigation, analysis, design, implementation, and maintenance of information systems within computer–using organizations is a big responsibility. As discussed in unit two, managing systems development means managing activities such as systems analysis and design, prototyping, applications programming, project management, quality assurance, and system maintenance for all major systems development projects. Planning, organizing, and controlling the systems development function of an information services department is a major managerial responsibility. It requires managing the activities of systems analysis, programmers, and end users working on a variety of information systems development projects. Managing systems development thus requires a project management effort.

IS Operations management is concerned with the use of hardware, software, and personnel resources in the corporate or business unit data centers (computer centers) of an organization. Operational activities that must be managed include data entry, equipment operations, production control, and production support. For example, data entry operators convert input source documents into machine sensible form using a variety of data entry devices. This requires continual checking and monitoring of input data and output reports to ensure their accuracy, completeness, and timeliness. The activities of computer operators, who are responsible for the operation of large computer systems, also need supervision.

C. Resource Management 

From an information resource management point of view, data and information, hardware and software, telecommunications networks, and IS personnel are valuable resources that should be managed for the benefit of the entire organization. If plant and equipment, money, and people are considered vital organizational resources, so should its data, information, and other information system resources. This is especially true if the organization is committed to building a strategic information resources base to be used for strategic planning, and if it wants to develop innovative products and services that incorporate information systems technology.

Data Administration: In unit three, we discussed the need to mange the widespread use of common and specialized databases for corporate, work group, and end user information systems. This has made managing data resources a major dimension of information resources management. Since the databases of an organization are used by many different applications, they need to be centrally coordinated and controlled by a data resource management philosophy and a data administration function. 

Data administration involves the establishment and enforcement of policies and procedures for managing data as a strategic corporate resource. This means that the collection, storage, and dissemination of data are administered in such a way that data becomes a standardized resource available to all information systems in the organization. Data administration typically results in long–range data planning and the development of common databases and standards. This includes a database administration function to enforce the use of a common data dictionary and standards for database use and security. 
Managing IS Personnel: The success or failure of an information services organization rests primarily on the quality of its people. Many computer–using firms consider recruiting, training, and retaining qualified personnel as their greatest problem. Millions of persons are employed in the information services organizations of computer users. National employment surveys continually forecast shortages of qualified information services personnel. Employment opportunities in the compute field are excellent, since businesses are expected to continue to expand their use of computers. For these reasons. It is important to analyze the types of jobs and the managerial problems associated with information services personnel.

Managing information services involves the management of managerial, technical, and clerical personnel. One of the most important jobs of information service managers is to recruit qualified personnel and to develop, organize, and direct the capabilities of existing personnel. Employees must be continually trained to keep up with the latest developments in a fast–moving and highly technical field. Employee job performance must be continually evaluated and outstanding performances rewarded with salary increase or promotions. Salary and wage levels must be set, and career paths must be designed so individuals can move to new jobs through promotion and transfer as they gain in seniority and expertise. For example, many firms provide information services personnel with individual career paths, opportunities for merit salary increases, project leadership opportunities, and attendance at professional meetings and educational seminars. These opportunities help provide the flexible job environment needed to retain competent personnel. Challenging technological and intellectual assignments and a congenial atmosphere of fellow professionals are other major factors frequently cited in helping to retain information services personnel. 

D. Technology Management 
An information resource management philosophy emphasizes that all technologies that process, store, and deliver data and information must be managed as integrated systems of organizational resources. Such technologies include telecommunications and office systems, as well as traditional computer–based information processing. These "islands of technology" are bridged by IRM and become a primary responsibility of the CIO, the executive in charge of all information technology services. Thus, the information systems function becomes "a business within a business," whose chief executive is charged with strategic planning, research and development, and coordination of all information technologies for the strategic benefit of the organization.

E. Distributed Management 
Responsibility for managing information technology is increasingly being distributed to the managers of an organization at all levels and in all functions. Information resource management is not just the responsibility of an organization's chief information officer. If you're a manager, IRM is one of your responsibilities, whether you are a manger of a company, a department, a work group, or a functional area. This is especially true as telecommunications networks and developments such as cooperative processing, end user computing, work group computing, and inter–organizational information systems drive the responsibility for managing information systems out to all of an organization's functional and work group mangers.

Managing End User Computing 
The number of people in organizations who use or want to use computers to help them do their jobs has outstripped the capacity of many information services departments. As a result, a revolutionary change to end user computing has developed. End users now use personal computer workstations, software packages, and local area networks to develop and apply computer–based information systems to their own business activities. Organizations have responded by creating a user services, or client services, function to support and manage this explosion in end user computing.

Three strategies for managing end user computing.


End user computing provides both opportunities and problems for end user management. Establishing an information center in an organization or end user department is one solution. However, other organizations have dismantled their information centers and distributed end user support specialists to departments and other work groups. For example, some firms create user liaison positions or "help desks" with end user "hot lines." IS specialists with titles such as user consultant, account executive, or business analyst may be assigned to end user work groups? These specialists perform a vital role by troubleshooting problems, gathering and communicating information, coordinating educational efforts, and helping end users with application development. Their activities improve communication and coordination between end user work groups and the corporate information services department and avoid the runaround that can frustrate end users.  

In addition to these measures, most organizations must still establish and enforce policies concerning the acquisition of hardware and software by end users. This ensures their compatibility with existing hardware and software systems. Even more important is the development of applications with proper controls to promote correct performance and safeguard the integrity of corporate and departmental databases. 

	Activity 5.1

1. The best defense against unauthorized access to systems over the Internet is a ------------------ which is software that blocks access to computing resources.

2. -------------------- is the process of ensuring that the person who sends a message to or receives a message from you is indeed that person.

3. --------------------------- is how much time it would take to figure out the key and decrypt a cipher ​text.

4. ---------------------------------- are computer files that serve as the equivalent of ID cards.
5. -------------------------------- those without which the busi​ness cannot conduct its operations, are given the highest priority


Chapter Summary 

· Information security means protecting information and information systems from unauthorized access, use, disclosure, disruption, modification or destruction.

· The terms information security, computer security and information assurance are frequently incorrectly used interchangeably. These fields are interrelated often and share the common goals of protecting the confidentiality, integrity and availability of information; however, there are some subtle differences between them.

· These differences lie primarily in the approach to the subject, the methodologies used, and the areas of concentration. Information security is concerned with the confidentiality, integrity and availability of data regardless of the form the data may take: electronic, print, or other forms.

· Computer security can focus on ensuring the availability and correct operation of a computer system without concern for the information stored or processed by the computer.

· Governments, military, corporations, financial institutions, hospitals, and private businesses amass a great deal of confidential information about their employees, customers, products, research, and financial status. Most of this information is now collected, processed and stored on electronic computers and transmitted across networks to other computers.

· Should confidential information about a business' customers or finances or new product line fall into the hands of a competitor, such a breach of security could lead to lost business, law suits or even bankruptcy of the business. Protecting confidential information is a business requirement, and in many cases also an ethical and legal requirement.

· For the individual, information security has a significant effect on privacy, which is viewed very differently in different cultures.

· The field of information security has grown and evolved significantly in recent years. As a career choice there are many ways of gaining entry into the field. It offers many areas for specialization including: securing network(s) and allied infrastructure, securing applications and databases, security testing, information systems auditing, business continuity planning and digital forensics science, to name a few.

· This article presents a general overview of information security and its core concepts.

· For over twenty years, information security has held confidentiality, integrity and availability (known as the CIA triad) as the core principles of information security. Many information security professionals firmly believe that Accountability should be added as a core principle of information security.

· Confidentiality is the term used to prevent the disclosure of information to unauthorized individuals or systems. For example, a credit card transaction on the Internet requires the credit card number to be transmitted from the buyer to the merchant and from the merchant to a transaction processing network. The system attempts to enforce confidentiality by encrypting the card number during transmission, by limiting the places where it might appear (in databases, log files, backups, printed receipts, and so on), and by restricting access to the places where it is stored. If an unauthorized party obtains the card number in any way, a breach of confidentiality has occurred.

· Breaches of confidentiality take many forms. Permitting someone to look over your shoulder at your computer screen while you have confidential data displayed on it could be a breach of confidentiality. If a laptop computer containing sensitive information about a company's employees is stolen or sold, it could result in a breach of confidentiality. Giving out confidential information over the telephone is a breach of confidentiality if the caller is not authorized to have the information.

· Confidentiality is necessary (but not sufficient) for maintaining the privacy of the people whose personal information a system holds.

· In information security, integrity means that data cannot be modified without authorization. This is not the same thing as referential integrity in databases. Integrity is violated when an employee accidentally or with malicious intent deletes important data files, when a computer virus infects a computer, when an employee is able to modify his own salary in a payroll database, when an unauthorized user vandalizes a web site, when someone is able to cast a very large number of votes in an online poll, and so on.

· There are many ways in which integrity could be violated without malicious intent. In the simplest case, a user on a system could mistype someone's address. On a larger scale, if an automated process is not written and tested correctly, bulk updates to a database could alter data in an incorrect way, leaving the integrity of the data compromised. Information security professionals are tasked with finding ways to implement controls that prevent errors of integrity.

· For any information system to serve its purpose, the information must be available when it is needed. This means that the computing systems used to store and process the information, the security controls used to protect it, and the communication channels used to access it must be functioning correctly. High availability systems aim to remain available at all times, preventing service disruptions due to power outages, hardware failures, and system upgrades. Ensuring availability also involves preventing denial-of-service attacks.
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Figure 1.1: Major Areas of Information Systems Knowledge Needed by Managerial End Users
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Implementation/maintenance: the accepted business system can be modified easily since most system documentation is stored on disks. 
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Control


What controls are needed to protect against accidental loss or damage? 


Is there a need to control access to data used by the application? 





Output 


What information is needed by end users and in what form should the output be presented? 





Processing 


What operations on the input are needed to produce the desired output?


What software can most effectively support those operations? 





Input 


What data are available, in what form?





Storage 


Does the application use previously stored data?


Does it create data that must be stored for future use by this or other application? 





Activity 3.1 


___________________receive signals from outside the computer and transfer them in to the computer.


___________________ is located near the CPU and stores data and instructions just before and immediately after the CPU processes them.


____________________are the most powerful computers at any given time.


____________________are smaller than mainframes and less powerful.


_____________________ Computers are used to record and retrieve data for people on go.
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Activity 3.5.


Distinguish among bite, byte, characters, fields, records, files and database. 


What are the different types of database? 


What are advantages and disadvantages of database? 








Activity 3.6 


People sitting in conference rooms thousands of miles apart are brought together by their transmitted images and speech in what is called__________________________.


-----------------------------is the transmission and reception of images over telephone lines


---------------------------- is any transfer of data within a computer, between a computer and another device, or between two computers.


In ------------------------------------ data are transmitted one bit at a time through a single line. 


In ------------------- communication, device A can transmit to device B, but device B cannot transmit to device A.


In ---------------------- communication, either device can transmit to the other device while simultaneously receiving signals from the other device


--------------------------------- receives and strengthens signals and then sends them on the next leg of their journey.


Modification of a digital signal (from the computer) into an analogue signal (for the phone line to transmit) is called--------------------------------------. 


A computer network within a building, or a campus of adjacent buildings, is called a ----------------------------------.


In a ---------------------------------------- topology all nodes connect to one central device
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Figure4.4:  Methodology of ERP implementation 
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Figure 4.6: Marketing Information Systems
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User Autonomy


Equipment (primarily microcomputers) is purchased without corporate standards. End users are fully responsible for design and support of systems. End users totally control the budget.





User Partnership


Equipment and software are purchased by end users using a corporate standard. Applications are developed by end users. Systems training and support are given by the IS function. Budget responsibility is shared. 





Central Control


Equipment and software are purchased by the IS function. Applications are developed by both end users and IS staff. The IS staff provides support and training. The budget is controlled by the IS functions.
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