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Chapter 1. Basics of informatics 
 

Topic 1. Introduction. 

 
Why we study information systems? That's the same as asking why anyone should 

study accounting, finance, operations management, marketing, human resource management, 

or any other major business function. Information systems have become a vital component of 

successful business firms and other enterprises. They thus constitute an essential field of study 

in business administration and management. That's why most business majors must take a 

course in information systems. Since you probably intend to be a manager, entrepreneur, or 

business professional, it is just as important to have a basic understanding of information 

systems as it is to understand any other functional area in business.  

An information system is a set of people, procedures, and resources that collects, 

transforms, and disseminates information in an . Today's managers rely on many types of 

information systems (IS). They might include simple manual (paper-and-pencil) information 

systems and informal (word-of-mouth) information systems. However, in this text, we will 

concentrate on computer-based information systems that use hardware, software, 

telecommunications, and other forms of information technology (IT) to transform data resources 

into a variety of information products. In particular, we will discuss several types of 

management information systems (MIS) that provide information for decision making by 

managers. 

Anyone who uses an information system or the information it produces is an end user. 

This usually applies to most people in an , as distinguished from the smaller number of people 

who are information system specialists, such as systems analysts or professional computer 

programmers. A managerial end user is a manager, entrepreneur, or managerial-level 

professional who personally uses information systems. So, most managers are managerial end 

users. This book is written for potential managerial end users like you and other students of 

business administration, finance and management. 

Information systems can play a vital role in business success. They can provide the 

information a business needs for efficient operations, effective management, and competitive 

advantage. However, information systems can fail. If information systems do not properly 

support the strategic objectives, business operations, or management needs of an , they can 

seriously damage its prospects for survival and success. So, the proper management of 

information systems is a major challenge for managers. Thus, for managerial end users, the 

information systems function represents: 

• A major functional area of business that is as important to business success 

as the functions of accounting, finance, operations management, marketing, 

and human resource management. 
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• A major part of the resources of an  and its cost of doing business, thus posing a major 

resource management challenge. 

• An important factor affecting operational efficiency, employee productivity 

and morale, and customer service and satisfaction. 

      Information is a basic resource in today's society. We are living in a global 

information society, with a global economy which is increasingly dependent on the creation, 

management, and distribution of information resources. Nations no longer live in agricultural 

societies, composed primarily of farmers, or even industrial societies, where a majority of the work 

force consists of factory workers. Instead, the work force in many nations consists primarily of 

workers in service occupations or knowledge workers, that is, people who spend most of 

their workday creating, using, and distributing information. Knowledge workers include 

executives, managers, and supervisors; professionals such as accountants, engineers, scientists, 

stockbrokers, and teachers; and staff personnel such as secretaries and clerical office personnel. 

Most of them are end users who make their living using information systems to create, distribute, 

manage, and use information resources. Thus, information systems help them manage the 

human, financial, material, energy, and other resources involved in their work responsibilities. 

This brings up the question of what your responsibilities are in the ethical use of 

information technology. As a prospective managerial end user and knowledge worker, you 

should begin to think about what ethical responsibilities are generated by the use of 

information systems. For example, what uses of information systems might be considered 

improper or irresponsible to other individuals or to society? What is the proper use of an 's 

information resources? What does it take to be a responsible end user of information technology? 

These are some of the questions that outline the ethical dimensions of information systems 

which we will discuss in this text. 

Information and information systems, then, are valuable resources for knowledge workers, 

their s, and society. A major challenge for our global information society is to manage its 

information resources to benefit all members of society while meeting the strategic goals of s and 

nations. This means, for example, using information systems to find more efficient, profitable, 

and socially responsible ways of using the world's limited supplies of material, energy, and other 

resources. Since the information systems of so many s are interconnected by local, regional, and 

global telecommunications networks, knowledge workers can now access and distribute 

information and manage resources all over the world. For these reasons, information systems play 

an increasingly vital role in our global economy. 

Computer science, engineering, and mathematics are disciplines that contribute to the 

technological aspects  of information systems in business. It is these disciplines, along with the 

information systems discipline, whose research drives developments in computer hardware, 

software, telecommunications, database management, and other information technologies. 

Areas such as psychology, sociology, and political science, on the other hand, contribute to the 

behavioral aspects of information systems in enterprises. The research findings of these 

behavioral disciplines and the discipline of information systems shed light on how individuals 

and s can effectively use and manage information technology. The behavioral side of MIS focuses 

on adjusting information technology to support individual and al goals, as well as helping 

individuals and s take advantage of the benefits of information systems. 

        Both of these aspects, the technological and the behavioral, are important for managerial 

end users. That's because computer-based information systems, though heavily dependent on 

information processing technologies, are designed, operated, and used by people in a variety of al 

settings. Thus, for managerial end users, the success of an information system should be 

measured not only by its efficiency in the use of information technologies, but also by its 

effectiveness in meeting the goals of end users and their organizations. 

        How should managerial end users meet the major challenges they face in managing the 

information systems of their organizations? Answering this question requires understanding 

what methods you can use to manage the resources, technologies, and activities of information 
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systems. Developing and using information technology can be as difficult and costly as it is 

beneficial to a firm. Thus, you should understand concepts such as information resource 

management and information systems planning, implementation, and control as well as important 

international and ethical issues in information systems. 

         Framework below outlines the major areas of information systems knowledge 

needed by managerial end users: 

 

 

Topic 2. Basics of informatics and information technology. 
 

       Data is more than the raw material of information systems. The concept of data  

resources has been broadened by managers and information systems professionals. They realize 

that data constitute a valuable al resource. Thus, you should view data as data resources which 

must be managed effectively to benefit all end users in an .  

       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 voice and other 

sounds, are also important forms of data. 

       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. 

       For example, data about sales transactions may be accumulated and stored in a sales 

database for subsequent processing, which yields daily, weekly, and monthly sales analysis 

reports for management. Decision support systems, on the other hand, are information systems 

that rely on model bases to help managers explore and evaluate decision alternatives. 

Knowledge bases are used by information systems called expert systems to give end users expert 

advice on specific subjects. We will explore these concepts further in later topics and chapters. 

      Data  versus Information: The word data is the plural of datum, though data is 

commonly used to represent both singular and plural forms. Data are raw facts or observations, 

typically about physical phenomena or business transactions. For example, a spacecraft launch 
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or the sale of an automobile would generate a lot of data describing those events. More 

specifically, data are objective measurements of the attributes (the characteristics) of entities 

(such as people, places, things, and events). 

EXAMPLE: 
  A spacecraft launch generates vast amounts of data. Electronic transmissions of data 

(telemetry) from thousands of sensors are converted to numeric and text data by computers. 

Voice and image data are also captured through video and radio monitoring of the launch by 

mission controllers. Of course, buying a car or an airline ticket also produces a lot of data. Just 

think of the hundreds of facts needed to describe the characteristics of the car you want and its 

financing, or the details for even the simplest airline reservation. 

       The terms data and information are often used interchangeably.  However, it is better to view 

data as raw material resources that are processed into finished information products. 

Information can then be defined as data that has been converted into a meaningful and useful 

context for specific end users. Thus, data is usually subjected to a "value-added" process (we call 

data processing or information processing) where (1) its form is aggregated, manipulated, and 

organized; (2) its content is analyzed and evaluated; and (3) it is placed in a proper context 

for a human user. So, you should view information as processed data placed in a context that 

gives it value for specific end users.  

— EXAMPLE 
Names, quantities, and dollar amounts recorded on sales forms represent data about sales 

transactions. However, a sales manager may not regard these as information. Only after 

such facts are properly organized and manipulated can meaningful sales information be 

furnished, specifying, for example, the amount of sales by product type, sales territory, 

or salesperson. 

       Let's take a closer look now at each of the basic information processing (or data 

Information System processing) activities that occur in information systems. You 

should be able to recognize input, processing, output, storage, and control activities taking 

place in any information system you are studying.  

       Data about business transactions and other events must be captured and prepared    

Input of Data for processing by data entry activities such as recording and editing. End 

users typically record data about transactions on some type of physical medium such as a 

paper form, or enter it directly into a computer system. This usually includes a variety of 

editing activities to ensure that 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. (A source document is the original formal record of a 

transaction.) Alternately, 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. This provides them with a more convenient and efficient user interface, that is, 

methods of end user input and output with a computer system. Methods such as optical 

scanning and displays of menus, prompts, and fill-in-the-blanks formats make it easier for end 

users to enter data correctly into an information system. 

       Data is typically 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 of 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. 
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       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, and audio responses that provide us with messages, forms, reports, listings, graphics 

displays, and so on. We routinely use the information provided by these products as we work in 

s and live in society. For example, a sales manager may view a video display to check on the 

performance of a salesperson, accept a computer-produced voice message by telephone, and 

receive a printout of monthly sales results. 

       Storage is a basic system component of information systems. Storage is the information 

system activity in which data and information are retained in an organized manner for later 

use. For example, just as written text material is organized into words, sentences, paragraphs, 

and documents, stored data is commonly organized into fields, records, files, and databases. This 

facilitates its later use in processing or its retrieval as output when needed by users of a system. 

These common data elements are shown below: 
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 A field is a grouping of characters that represent a characteristic of a person, place, thing, or 

event. For example, an employee's name field. 

 A record is a collection of interrelated fields. For example, an employee's 

payroll record might consist of a name field, a social security number field, a 

department field, and a salary field. 

 A file is a collection of interrelated records. For example, a payroll file might 

consist of the payroll records of all employees of a firm. 

 A database is an integrated collection of interrelated records or files. For 

example, the personnel database of a business might contain payroll, personnel 

action, and employee skills files. 

      As a managerial end user, you should be able to recognize the fundamental 

Recognizing components of information systems you encounter in the real world. 

This means Information that you should be able to identify: 

• The people, hardware, software, and data resources they use. 

• The types of information products they produce. 

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

  This kind of understanding will help you be a better user, developer, and manager 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.  

Discussion Questions 
1. Who is a managerial end user? Is a managerial end user also a knowledge 

worker? Explain. 

2. What are five major areas of information systems knowledge? How could a 

knowledge of these areas help a managerial end user? 

3. What software resources are required in a manual or mechanical (a 

noncomputerized) information system? Give several examples to illustrate your 

answer. 

4. Identify several uses of the term "system" in the chapter. Why is this term so 

useful in the study of computers and information systems? 

5. Identify several types of data resources and information products mentioned in 

the chapter. What other examples can you think of? 

6. How can a manager demonstrate that he or she is a responsible end user of 

information systems? Give several examples. 

7. What is the difference between a computer system and a computer-based 

information system? Give an example to illustrate your answer. 

 

Topic 3. Computer – technical basement of informatics. 
 

COMPUTERS AND INFORMATION PROCESSING 

 

        In this topic we will learn hardware components of computer system. A contemporary 

computer system can be categorized into six major components. The central processor unit 

manipulates data and control the other parts of the computer system; primary storage 

temporarily stores data and program instructions during processing; secondary storage 

feeds data and instructions into the central processor and stores data for future use; input 

devices convert data and instructions for processing in the computer; output devices present 

data in a form that people can understand; and communications devices control the passing 

of information to and from communication networks.  
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   Following codes using in the computer: 

     bit  - A binary digit representing the smaller unit of data in a computer system. It can 

only have one of two states, representing 0 or 1.  

     byte - A string of bits, usually eight, used to store one number or character in a 

computer system. 

    EBCDIC (Extended Binary Coded Decimal Interchange Code) Binary code 

representing every number, alphabetic character, or special character with 8 bits, used 

primarily in IBM and other mainframe computers. 

    ASCII (American Standard Code for Information Interchange) A 7- or 8-bit binary 

code used in data transmission, PCs, and some large computers.  

    pixel - The smallest unit of data for defining an image in the computer. The computer 

reduces a picture to a grid of pixels. The term pixel comes from picture element. 

   Time and Sizes in the Computer World: 

microsecond - One-millionth of a second.  

nanosecond - One-billionth of a second. 

kilobyte - One thousand bytes (actually 1024 storage positions). Used as measure 

of  PC storage capacity. 

megabyte - Approximately one million bytes. Unit of computer storage capacity. 

gigabyte - Approximately one billion bytes. Unit of computer storage capacity. 

    Main generations of computers: 

First Generation: Vacuum Tube Technology, 1946-1956. Colossal in size, great 

power consumption, short life, extremely limited memory and processing capability. 

Maximum main memory was 2000 bytes with a speed 10 kiloinstructions per second. 

Second Generation: Transistors, 1957-1963. Magnetic core memory composed of 

small magnetic doughnuts (about 1 mm), RAM 32 kilobytes, 200,000-300,000 instructions 

per second. 

Third Generation: Integrated Circuits, 1964-1979. Semiconductors printed 100-

1000s transistors, max RAM was about 2 megabytes and speed 5 million ips. Software 

made other people use capabilities of computers. 

Fourth Generation: Very Large-Scale Integrated Circuits, 1980-Present 

Central Processing Unit (CPU)

 Arithmetic-Logic Unit

 Control Unit

Primary

Storage

Communications Devices
Output Devices

 Printers

 Video display terminals

 Plotters

 Audio output

Secondary Storage

 Magnetic disk

 Optical disk

 Magnetic tape

Input Devices

 Keyboard

 Computer mouse

 Touch Screen

 Source Data Automation
Buses
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Main units of computer: 
microprocessor  - very large scale integrated circuit technology that integrates the 

computer’s memory, logic and control on a single chip. 

central processing unit (CPU)  - Area of the computer system that manipulates 

symbols, numbers, and letters, and controls the other parts of the computer system. 

ALU (arithmetic-logic unit) - Component of the CPU that performs the principal 

logic and arithmetic operations of the computer. 

control unit - Component of the CPU that controls and coordinates the other parts 

of the computer system. 

machine cycle - Series of operations required to process a single machine 

instructions. 

primary storage - Part of the computer that temporarily stores program 

instructions and data being used by the instructions. 

RAM (random access memory) - Primary storage of data or program instructions 

that can directly access any randomly chosen location in the same amount of time. 

ROM (read only memory) - Semiconductor memory chip that contains program 

instructions. This chip can only be read from; they cannot written to. 

PROM (programmable ROM) 

EPROM (erasable programmable ROM) 

Main types of computers: 

mainframe - Largest category of computer, used for major business processing. 

minicomputer - Middle-range computer 

personal computer (PC) - Small desktop or portable computer. 

workstation - Desktop computer with powerful graphics and mathematical 

capabilities and the ability to perform several complicated tasks at once. 

supercomputer - Highly sophisticated and powerful computer that can perform 

very complex computations extremely rapidly. 

server computer - Computer specifically optimized to provide software and other 

resources to other computers over a network. 

Other definitions in the computer world: 

parallel processing - Type of processing in which more than one instruction can be 

processed at a time by breaking down into smaller parts and processing them 

simultaneously with multiple processors. 

word length - The number of bits that can be processed at one time by a computer. 

The larger the word length, the greater the speed of the computer. 

megahertz - A measure of cycle speed, or the pacing of events in a computer; one 

megahertz equals one million cycles per second. 

data bus width - The number of bits that can be moved at one time between the 

CPU, primary storage, and the other devices of a computer. 

reduced instruction set computing (RISC) - Technology used to enhance the 

speed of microprocessors by embedding only the most frequently used instructions on a 

chip. 

MMX - Pentium microprocessor modified to improve processing of multimedia 

applications. Stands for MultiMedia eXtension. 

Computer Networks and Client/Server Computing 

distributed processing - The distribution of computer processing work among 

multiple computers linked by a communication network. 

  centralized computing - Processing that is accomplished by one large central 

computer. 

client/server computing - A model for computing that splits processing between 

“clients’ and “servers” on a network, assigning functions to the machine most able to 

perform the function. 
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