[bookmark: bookmark0][bookmark: bookmark1]                                       Chapter 1

CONVERGENCE & COMPUTING TECHNOLGY

My Learning Plan 
After completing this chapter, you will be able to:
1. Define technological convergence.
2. Define computer and explain the four basic functions of a computer.
3. Explain the different components of a computer system.
4. Explain the major area of computer applications.
[bookmark: bookmark6][bookmark: bookmark7]Introduction
We are living in a multi-level convergent media world where all modes of communication and information are constantly reforming to adapt to the continuing demands of technologies," changing the way we create, consume, learn and interact with each other".
Convergence or "Converging technologies" refer to the interlinking of computing and other information technologies, media content and communication technology networks that have arisen as the result of the evolution and popularization of the Internet as well as the activities, products and services that have emerged in the digital space.

[bookmark: bookmark10][bookmark: bookmark11]
Technological Convergence
Convergence is defined as the interlinking of computing and other information technologies, media content, and communication networks that has arisen as the result of the evolution and popularization of the Internet as well as the activities, products and services that have emerged in the digital media space. Technological convergence is the process by which existing technologies merge into new forms that bring together different types of media and applications. It typically combines voice, data, and video often on a single platform. By doing so, they eliminate the need for separate networks, 
separate vendors, separate hardware, and separate system management. Combining voice, data, and video networks can often save businesses money on upgrades and changes, reduce network management costs, reduce local access and long distance charges, and reduce overall costs required to keep current technology in the work place.



Computer Defined
Computer is an electronic device which is capable of receiving information (data) in a particular form and of performing a sequence of operations in accordance with a predetermined but variable set of procedural instructions (program) to produce a result in the form of information or signals. 

The two principal characteristics of a computer are.
1. It contains a set of instructions and performs the task in a well-defined
manner
2. It can execute a prerecorded list of instructions (a program).
A computer performs the following four functions:
	Input
	Input is a term used to refer the information fed into a computer or computer program. A device that feeds data into a computer, such as a keyboard or mouse, is called an input device.

	Storage and Retrieval

	Computers have tremendous data storage capacity, that can be retrieved very efficiently. The storage capacity of the computer can be increased by using secondary storage devices such as magnetic disk and optical disk.




The execution of instruction given to the computer is called processing.Processing
Output

Data generated by a computer is referred to as output. Devices that produce physical output from the computer are creatively called output devices.
[bookmark: bookmark12][bookmark: bookmark13]Features of a Computer
Computer plays a major role in the modem society and its development, with its special qualities. The characteristics possessed by computers can be listed as follows:
[bookmark: bookmark14][bookmark: bookmark15]Speed
The computer works on electricity. The electrical pulses travel at the speed of light. They perform high-speed arithmetic or logical calculations. The speed of a computer at performing single operation can be measured in terms of:
i. Milliseconds	=	One thousandth of a second (1/1000)
ii. Microseconds	=	One millionth of a second (1/1,000,000)
iii. Nanoseconds	=	One billionth of a second (1/1,000,000,000)
iv. Picoseconds	=	One trillionth of a second (1/1,000,000,000,000).
[bookmark: bookmark16][bookmark: bookmark17]Accuracy
Computers are perfectly accurate. They can perform calculation with great accuracy as their circuits have no mechanical parts to wear and tear. Computers fed with wrong instructions would give wrong results, otherwise they always produce accurate result. We call this 'Garbage In Garbage Out' (GIGO).
[bookmark: bookmark18][bookmark: bookmark19]Reliability
Computers have high degree of reliability because they carry out the calculations with high speed and accuracy. Computers do the calculation repeatedly without making mistakes. And their circuits have no mechanical parts to wear and tear like in other machines.
[bookmark: bookmark20][bookmark: bookmark21]Power of remembering
A computer can store and recall any amount of information because of its secondary storage capability. Every piece of information can be retained as long as desired by the user and can be recalled almost instantaneously. Even after several years, the information recalled will be as accurate as on the day when it was fed.











[bookmark: bookmark22][bookmark: bookmark23]Diligence
The computer is a machine, does not suffer from the human traits of tiredness. Nor does it lose concentration even after working continuously for a long time. This characteristic is especially useful for those jobs where same tasks is done again and again. It can perform long and complex calculations with same speed and accuracy from the start till the end.
[bookmark: bookmark24][bookmark: bookmark25]Storage
The computers have a lot of storage devices which can store a tremendous amount of data. Data storage is an essential function of the computer. Second storage devices like hard disk and USB pen drives can store a large amount of data permanently.
[bookmark: bookmark26][bookmark: bookmark27]Communication
Most computers today have the capability of communicating with other computers. Computers with this capability can share any of the four information processing cycle operation-input, process, output and storage-with another computer.
[bookmark: bookmark28][bookmark: bookmark29]Versatile
Computers are versatile. It can carry out processes ranging from simple mathematical calculations to highly complex and logical evaluations for any extended period of time. Computers can communicate with other computers and can receive and send data in various forms such as text, video, etc. This ability of computer to communicate to one another has led to the development of computer networks, Internet, and so on.
[bookmark: bookmark30][bookmark: bookmark31]Weaknesses of a Computer
Some of the weaknesses of a computer are as follows:
[bookmark: bookmark32][bookmark: bookmark33]I.Q Zero
Computer has no intelligence of its own. Its I.Q is zero. It can only perform what is programmed to do. Hence, only the user can determine what tasks a computer will have to perform. Computers have no sense of meaning, cannot perceive and are only able to make simple robotic decision about the data they receive.
[bookmark: bookmark34][bookmark: bookmark35]Lack of decision-making Power
Computers are incapable of decision making as they do not possess the essential elements necessary to take a decision.










[bookmark: bookmark36][bookmark: bookmark37]Applications of Computer
The importance of computer in our daily life are; they increase the speed of work, they help in compiling data which is used in records, they have brought a revolution in the field of medicine. Computers have become a gadget of almost daily use for people of every age. The major areas of computer applications are:
a. Computers play a vital role in the design and development of hi-tech weapons where absolute accuracy is essential. Computerized simulation exercises are very helpful in training the pilots.
b. Computer is facilitating the research work in a big way by performing complex computations. The computations required for launching a new satellite into space is one such example.
c. Computer aided learning and teaching is changing the entire spectrum of our education system. The multimedia rich computerized animation and videos are helping students to understand the concepts in a very simple and effective manner.
d. Computer has played a major role in revolutionizing the communication system. From the advent of telephone and T.V., which were perceived as amazing things previously, it has come a long way to provide facilities like mobile phones, internet, SMS, video conferencing, etc.
e. Computers is used in entertainment for stage lighting, making cartoon films, producing special musical effects and bringing fantasy to life in movies.
f. Computers can create photographs of criminals resembling them. This helps C.B.I (Central Bureau of Investigation) staff to arrest criminals.
g. Computerization helps to maintain record of issue data and deposit date, subject-wise listing of books and fast searching about the availability of a particular book.
h. Computer can be used to manage Home Budget. You can easily calculate your expenses and income.














Components of a Computer System
Computer system is a set of components perform the basic system functions of input, processing, output and storage. The two most important components of a computer system are: hardware and software. Both the components are essential for the successful operation of a computer system. Either of them is useless without the other.

Hardware
Hardware is the mechanical, magnetic, electronic and electrical component that make up a computer system. It is the physical components that make S computer system. It consists of interconnected devices that are capable^ computing and processing information. It is controlled by software. here are any different kinds of hardware that can be installed inside, and connected the outside, of a computer. It includes all the input devices, processing device u put devices and storage devices used to make computer systems together.
           Software
Basically, a computer possesses no intelligence of its own. It follows the instruction given by the user. A computer without instructions is like a car without an engine. These set of instructions, when executed in a particular sequence, perform a specific task, called a program. The collection of such types of programs is known as software. Software enhances the capability of hardware and directs the computer to perform operations like input, processing and output.
Computer software falls into two broad classes. They are:
a. System software
System software is a set of one or more programs that are basically designed to control and manage the operation of a computer system.
b. Application software


Application software is a computer program designed to handle a particular task required by the end-user.
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The process by which existing technologies merge into new forms that bring together different types of media and applications.

A term used to refer the information fed into a computer or computer program.

The execution of instruction given to the computer.

The mechanical, magnetic, electronic and electrical components that make up a computer system.

The main information processor in a computer where all the processing take place.


Memory Bytes

· Convergence is defined as the interlinking of cosmputing and other information technologies, media content, and communication networks that has arisen as the result of the evolution and popularization of the Internet as well as the activities, products and services that have emerged in the digital media space.
· Computer is an electronic device which is capable of receiving information (data) in a particular form and of performing a sequence of operations in accordance with a predetermined but variable set of procedural instructions (program) to produce a result in the form of information or signals.
·  Input is a term used to refer the information fed into a computer or computer program.
·  Computers have tremendous data storage capacity, that can be retrieved very efficiently.
· Computers have high degree of reliability because they carry out the calculations with high speed and accuracy.
·  Computers are versatile.
· Computerization helps to maintain record of issue data and deposit date, subject-wise listing of books and fast searching about the availability of a particular book.
·  Hardware is the mechanical, magnetic, electronic and electrical components that make up a computer system.
· The collection of programs is known as software.

Question Drill
1. Fill in the blanks.
a. is the process by which existing technologie
merge into new forms that bring together different types of media and applications.
b. The execution of instruction given to the computer is called
c. is the physical components that make up a computer system.
d. The set of instructions, when executed in a particular sequence, perform a specific task, called a [image: ]

e.  …………….. is a set of one or more programs that are basically designed to control and manage the operation of a computer syste

2. State whether the following statements are true or false.
a. The input is stored in the memory of computer and it can be retrieved, whenever required.
b. Computer system is a set of components perform the basic system functions of input, processing, output and storage.
c. One milliseconds is equals to one thousandth of a second (1/1000).
d. Computer is facilitating the research work in a big way by performing complex computations.
e. Computers are incapable of decision making as they do not possess the essential elements necessary to take a decision.








3. Write the technical term for the following statements.
a. The process by which existing technologies merge into new forms that bring together different types of media and applications.
b. A term used to refer the information fed into a computer or computer program.
c. The mechanical, magnetic, electronic and electrical components that make up a computer system.
d. The collection of programs that enhances the capability of hardware and directs the computer to perform operations like input, processing output.
e. A set of one or more programs that are basically designed to control and manage the operation of a computer system.

5. Select the best answer from the list of choices.
a. Data generated by a computer is referred to as.
	i. Input
 iii. Output
	ii. Processing
  iv. All of the above



b. The best features of a computer are		              
i. Accuracy	ii. Speed
iii. Memory	iv. All of the above
c. One thousandth of a second is equal to			
i. Milliseconds	ii. Microseconds
iii. Nanoseconds	iv. None of the above
d- 		is a computer science acronym that implies bad
input will result in bad output.
i. GIGO	ii. FIFO
iii. LIFO	iv. None of the above
e. 			is a computer program designed to handle a particular task required by the end-user.
i. System software	ii. Application software
iii. None of the above	iv. All of the above

6. Answer the following questions.
a.What is technological convergence?
b. What is a computer? Differentiate between data and information. 
        c. What are the four important functions of a computer? Define each of theQ1
d. Define the following terms:
i- Millisecond
ii- Microsecond
iii. Picosecond
iv. Nanosecond
v. GIGO
e. What are the features of a computer? Explain any four of them in brief.
f. What do you mean by automation and diligence with respect to a computer?
g. Discuss the main weaknesses of a computer.
h. Computer is a reliable machine. Comment on this statement.
i. What are the applications of a computer?
j. What is a computer system? What are the two important components of a computer system?
k. What is a hardware? What does it include?
l. What is a software? What are the two types of computer software?
[bookmark: bookmark46][bookmark: bookmark47]Challenge Question
Take a task that you completed today using technology and break the task down into each of the four operations in the Information Processing Cycle. Consider the hardware and software that would be used at each operation.
Teacher could make students understand computers are seen everywhere around us, in all spheres of life. Explain the important features of a computer that made it a special machine. Make 3 PowerPoint presentations on use of the computer in different fields to make topic interesting.
[bookmark: bookmark48]Chapter 2
[bookmark: bookmark49][bookmark: bookmark50]Evolution of
Computing
Technology
[bookmark: bookmark51][bookmark: bookmark52]My Learning Plan 
After completing this chapter, you will be able to:
1. Explain the contributions to computing made by different personalities.
2. Explain the most important contribution made by Charles Babbage.
3. Identify and explain the characteristics of different generations o computers.
[bookmark: bookmark53][bookmark: bookmark54]Introduction	
People lived on the earth for centuries without keeping records, but as social! organizations such as tribes began to form, record keeping became necessary. The early man used stones and pebbles for counting cattle. Later the stones were replaced by sticks, marks on the earth, scratches and symbols on the stones, knots on the ropes etc. He found it very difficult to use these computing aids, because they required some physical efforts from him. Moreover, the computing speed was also very slow. This necessitates the development of new machines for better and faster computation. Let us now study some of the important developments that led to the development of modem computers.

[bookmark: bookmark55][bookmark: bookmark56]Chinese Abacus
Abacus was one of the earliest calculating devices developed by Chinese 3000 years ago. The Chinese abacus is called Suan pan, which means counting board. It was made up o wooden frame with horizontal rods consisting of beads strung on them. It has two regions-heaven and earth separated by a mid-bar. There are two beads in the heaven which has the value of five and five beads on the earth which has the value of one. The calculation was done on abacus by shifting the beads from or towards the mid-bar. It is still used by millions of people throughout Asia to illustrate the principles of counting to school children.
[bookmark: bookmark57][bookmark: bookmark58]Napier’s Bones
A Scottish mathematician called John Napier invented method of logarithm in 1614. The use of logarithms enabled him to transform multiplication and division sums into problems of addition and subtraction. He called logarithms as artificial numbers in the beginning. In 1617, he developed a set of eleven calculating rods made of bone called Napier's Bones. Each rod were further divided into 9 diagonal numbered parts. This device helped a lot in multiplication and division sums involving larger numbers.
John Napier, Scottish mathematician and theological writer who originated the concept of logarithms as a mathematical device to aid in calculations.
[bookmark: bookmark59][bookmark: bookmark60]Slide Rule
An English mathematician called William Oughtred constructed slide rule in 1620. He invented both the standard rectilinear slide rule and the less commonly used slide rule. He used the principles of bones and logarithms It has two movable graduated ruler kept side by side. Each ruler has been marked off in such a way that the actual distance from the beginning of the ruler is proportional to the logarithm of the number printed on the ruler. This device was used by engineers for multiplication and division.

[bookmark: bookmark61][bookmark: bookmark62]Pascaline
A French Mathematician, Blaise Pascal invented the first mechanical calculating machine called Pascaline in 1642. It was developed to help his father who was a tax collector in calculating tax. This machine worked with wheels, gears and dials. The numbers were entered by dialing a series of numbered wheels, where the movement of the wheels starts at 9 and moves to 0. The disadvantage of Pascal's invention was its limitations to addition and subtraction, while multiplication and division operations were done by performing a series of additions or subtractions.
[bookmark: bookmark63][bookmark: bookmark64]Stepped Reckoner
A German mathematician, Gottfried Von Leibnitz invented Stepped Reckoner in 1671. He improved the Pascaline by creating a machine that could perform all the four basic mathematical operations such as addition, subtraction, multiplication and division. It could evaluate square roots by series of stepped additions. His machine used stepped cylinders each with nine teeth of varying length and introduced a new concept called shift mechanism. Moving a digit to right or left is called shift. He achieved this through a series of sliders.
DO YOU KNOW?
Gottfried Wilhelm Leibniz (also known as von Leibniz) was a prominent German mathematician, philosopher, physicist and statesman.
[bookmark: bookmark65][bookmark: bookmark66]Jacquard’s Loom
Joseph Marie Jacquard was a French silk weaver. He invented automated loom in 1804 that used punch cards to weave and design patterns on cloth. The function of the loom depended upon the existence of holes on the card. Thus Jacquard's loom paved the way for the modem storage mechanism on punched cards and the binary coding system.

[bookmark: bookmark67][bookmark: bookmark68]Babbage’s Engine (Difference and Analytical engine)
Charles Babbage was an English born inventor and mathematician. He designed an automatic mechanical calculating machine called Difference Engine 1823 that could solve equations by calculating the differences between them. It was fully "automatic" in both calculating and printing output tables. It was controlled by a fixed instruction program that executed only in precise linear sequence.
This analytical engine, the first fully-automatic calculating machine. Conceived by him in 1834, this machine was designed to evaluate any mathematical formula and to have even higher powers of analysis than his original Difference engine of the 1820s. Charles Babbage was honoured as the Father of Computers, as a result of his contributions to the basic design of the computer.
[bookmark: bookmark69][bookmark: bookmark70]Lady Augusta Ada Lovelace
      Ada Lovelace (1815-1852) was born Augusta Ada Byron, the only legitimate child of Annabella Milbanke and the poet Lord Byron. In 1843 she published a translation from the French of an article on the Analytical Engine by an Italian engineer, Luigi Menabrea, to which Ada added extensive notes of her own. The notes included the first published description of a stepwise sequence of operations for solving certain mathematical problems and Ada is often referred to as 'the first programmer'. In 1979, the US Defence Department named a programming language ADA in her honour.
DO YOU KNOW ?
Augusta Ada King-Noel. Countess of Lovelace
	was an English mathematician and writer.
chiefly known for her work on Charles Babbage's MU)W » proposed mechanical general-purpose computer.
the Analytical Engine.
[bookmark: bookmark71][bookmark: bookmark72]George Boole
George Boole was one of the greatest English mathematicians who contributed greatly to the study of symbolic logic during the mid-19th century. He was the inventor of mathematical logic. He represented logical expressions in a mathematical form known as Boolean Algebra. It has laid part of the groundwork for modem computer science. Boole's logic provided the framework for designing circuits with binary inputs (0's and l's or false and true) to produce any combination of binary outputs. Since switching mechanisms at the time could only produce the two actions on and off, Boolean Algebra provided engineers a medium through which to communicate with their computers.

[bookmark: bookmark73][bookmark: bookmark74]Tabulating Machine
Tabulating machine was an electromechanical machine designed to assist in summarizing information and, later, accounting. It was invented by Herman Hollerith, the machine was developed to help process data for the 1890 U.S. Census. The Hollerith tabulating system was the first to make practical use of the punched card in data processing. Hollerith started his own business in 1896, founding the Tabulating Machine Company. In 1911, four corporations, including Hollerith's firm, merged to form the Computing Tabulating Recording Company (CTR). In 1924, CTR was renamed International Business Machines (IBM).
[bookmark: bookmark75][bookmark: bookmark76]Mark-I
Howard Aiken of Harvard University, in collaboration with engineers at IBM, undertook construction of a large automatic digital computer based on standard IBM electromechanical part called MARK-I in 1937. The Mark I became operational in 1944 and was used until 1959.
The Mark-I was officially known as the IBM Automatic Sequence Controlled Calculator (ASCC). This machine was complex in design and huge in size. It measured 51 ft long, 8 ft tall and 3 ft wide having 18000 vacuum tubes. It contained 7 lakhs 50 thousand parts and was strung with 500 miles of wires. It weighed approximately 32 tons. This machine used instruction stored in paper tapes and punched cards, handling 23-decimal-place numbers (words) and could add or subtract two of these numbers in three-tenths of a second, multiply them in four seconds, and divide them in ten seconds.
[bookmark: bookmark77][bookmark: bookmark78]Atanasoff-Berry Computer (ABC)
The earliest attempt to build an electronic computer was by John Vincent Atanasoff, a professor of physics and mathematics at Iowa State College (now called Iowa State University) in 1937. Atanasoff set out to build a machine that would help his graduate students to solve systems of partial differential equations. Atanasoff teamed up with his graduate student, Clifford Berry, to build the first electronic computer. Their creation was termed the Atanasoff- Berry Computer, or nicknamed the ABC. This machine weighed 750 lbs. and had a memory storage of 3,000 bits (OAK).

[bookmark: bookmark81][bookmark: bookmark82]Electronic Numerical Integrator and Calculator (ENIAC)
[image: ]Electronic Numerical Integrator and Calculator was the first electronic general purpose computer invented by John Mauchly and J.P.Eckert in 1946 at the Moore School of Electrical Engineering of University of Pennsylvania. This machine was built to meet the needs of the US Armed Forces. It was 10 feet tall, occupied 1,000 square feet of floor-space, weighed in at approximately 30 tons, and used more than 70,000 resistors, 10,000 capacitors, 6,000 switches, and 18,000 vacuum tubes. The final machine required 150 kilowatts of power. ENIAC used a word of 10 decimal digits instead of binary digits. It could perform many complex arithmetic operations in less than a second. The ENIASC was designed to generate ballistic firing tables for the artillery, an extremely complex task.

Electronic Delay Storage Automatic Computer
Electronic Delay Storage Automatic Calculator (EDSAC) is an early British computer that is considered to be the first stored program electronic computer that was created at the University of Cambridge in England. The computer performed its first calculation on May 6, 1949 and was the computer that ran the first graphical computer game, nicknamed "Baby". It was made by Maurice Wilkes and his team at the University of Cambridge Mathematical Laboratory in England. EDSAC was the first stored-program electronic computer. It was also the first to run a computer game. Later the project was supported by J. Lyons & Co. Ltd., a British company. They were rewarded with the first commercial computer LEO I. LEO I was based on the EDSAC design. EDSAC is used to calculate a table of square numbers and a list of prime numbers.
[bookmark: bookmark83][bookmark: bookmark84]
































Electronic Discrete Variable Automatic Computer
Electronic Discrete Variable Automatic Computer (EDVAC) was designed by John Mauchly and J.P.Eckert in 1952. It was the second stored program computer. It included a stored- program, a central processor and a memory for both data and programs. It contained approximately 4000 vacuum tubes and 10,000 crystal diodes when it was finally completed.
[bookmark: bookmark85][bookmark: bookmark86]Universal Automatic Computer-!
UNIVAC-I (UNIVERSAL Automatic Computer I) was the second commercial computer produced in the United States. It was designed principally by J. Presper Eckert and John Mauchly. It was also based on the EDVAC design. It was 8 ft high, 15 feet long and weighed 5 tons. It became operational at the Census Bureau in early 1951 for use in census taking. This computer consisted of magnetic tape for data input and output. The UNIVAC-I had an add time of 120 microseconds, multiply time of 1,800 microseconds, and divide time of 3,600 microseconds.
DO YOU KNOW
UNIVAC (Universal Automatic Computer) is a line of electronic digital stored-program computers starting with the products of the Eckert— Mauchly Computer Corporation.
[bookmark: bookmark87][bookmark: bookmark88]Programmed Data Processor-1
The PDP-1 (Programmed Data Processor-1) was the first computer in Digital Equipment Corporation's PDP series and was first produced in 1959. It had five-megacycle circuits, a magnetic core memory, and fully parallel processing with a computation rate of 100,000 additions per second. It was also the original hardware for playing history's first game on a minicomputer, Steve Russell's Spacewar!



The Computer Generations
A generation refers to the state of improvement in the development of a product. This term is also used in the different advancements of computer technology. With each new generation, the circuitry has gotten smaller and more advanced than the previous generation before it. As a result of the miniaturization, speed, power, and memory of computers has proportionally increased. New discoveries are constantly being developed that affect the way we live, work and play. Currently, there are five generations of computer. In the following subsections, we will discuss the generations of computer in terms of-
a. The technology used by them (hardware and software),
b. Computing characteristics (speed, i.e., number of instructions executed per second),
c. Physical appearance, and
d. Their applications.
  
First Generation of Computers
The first generation computers were developed d ' g 1946 to 1958. The vacuum tube was an extreme y important step in the advancement of computers. IPs purpose was to act like an amplifier and a switch. Without any moving parts, vacuum tubes could take very weak signals an make the signal stronger (amplify it). Vacuum tubes could also stop and start the flow of electricity instantly (switch). The features of first generation computers are:
a. Use of vacuum tubes
b. Big and clumsy
c. High electricity consumption
d. Programming in mechanical language
e. Larger AC were needed
f. Lot of electricity failure
g. Low level of accuracy and reliability
h. Mainly used in commercial and scientific applications.
The examples of the first generation computers were ENIAC ED VAC EDSAC UNIVAC-I, and IBM 650.

[bookmark: bookmark89][bookmark: bookmark90]Second Generation of Computers
The second generation computers were developed during the second decade of the electronic computer era (approximately 1959- 1964). In 1947 three scientists, John Bardeen, William Shockley, and Walter Brattain working at AT&T's Bell Labs invented what would replace the vacuum tube forever. Transistors were found to conduct electricity faster and better than vacuum tubes. They were also much smaller and gave off virtually no heat compared to vacuum tubes.
The features of this generation of computers are:
a. Transistors were used
b. Core memory was developed
c. Faster than first generation computers
d. First operating system was developed
e. Programming was in machine language and assembly language
f. Magnetic tapes and disks were used
g. Computers became smaller in size than the first generation computers
h. Computers consumed less heat and consumed less electricity
The examples of the second generations were IBM 1620, IBM 1401, Control Data 3600, 400 series and IBM 7000 series.
[bookmark: bookmark91][bookmark: bookmark92]Third Generation of Computers
The third generation computers were developed during 1965-1974. The integrated circuit, or as it is sometimes referred to as semiconductor chip, packs a huge number of transistors onto a single wafer of silicon. Robert Noyce of Fairchild Corporation and Jack Kilby of Texas Instruments independently discovered the amazing attributes of integrated circuits. Placing such large numbers     of transactions of a chip vastly increased the power of a single computer and lowered its cost considerably..

The features of this generation of computers are:
a. Integrated circuits developed
b. Power consumption was low
c. High level language was used
d. More reliable and better in performance
e. Magnetic disks were used for auxiliary memory
[bookmark: bookmark93][bookmark: bookmark94]The examples of third generation computer were IBM system/360, Honeywell 200 series, National Cash Register Century Series, ICL 1900 series and IBM 370 series.
fourth Generation of Computers
The fourth generation computers were developed during 1975-1990. This generation can be characterized by both the jump to monolithic integrated circuits (millions ° transistors put onto one integrated circuit chip) and the invention of the microprocessor (a single chip that could do all the processing °f a full-scale computer). The features of this generation of computers are:
  a.          LSI and VLSI Technology used
b. Development of portable computers
c. Used in virtual reality, multimedia and simulation
d. Computers started in use for data communication
e. Different types of memories with very high accessing speed & storage capacity
One of the earliest personal computers was the Altair 8800 computer kit. In 1975 you could purchase this kit and put it together to make your own personal computer. In 1977 the Apple II was sold to the public and in 1981 IBM entered the PC (personal computer) market.
[bookmark: bookmark95][bookmark: bookmark96]Fifth Generation of Computers
The fifth generation computers use Super Large Scale Integrated (SLSI) chips that are able to store millions of components on a single chip. These computers have large memory requirements. This generation of computers use parallel processing that allow several instructions to be executed in parallel, instead of serial execution. Parallel processing results in faster processing speed. The Intel dual-core microprocessor uses parallel processing. The fifth generation computers are based on Artificial Intelligence (Al). They try to simulate the human way of thinking and reasoning. Artificial Intelligence includes areas like Expert System (ES), Natural Language Processing (NLP), speech recognition, voice recognition, robotics, etc.

Vacuum Tubes


   
    Integrated Circuits

 Artificial Intelligence  
Mark-I
Abacus

A mechanical device used to assist a person in performing mathematical calculations.
The first automatic electromechanical computer designed by Howard Aiken.
The valves that permit the flow of electrons in one direction and the flow can be controlled by adjusting the electric potential on metal plates.
A small electronic device made out of a semiconductor material.
A branch of computer science that simulate the human way of thinking and reasoning.













· Abacus was one of the earliest calculating devices developed by Chinese 3000 years ago.
· A Scottish mathematician called John Napier invented method of logarithm in 1614.
· A French mathematician, Blaise Pascal invented the first mechanical calculating machine called Pascaline in 1642.
· Charles Babbage was honoured as the Father of Computers as a result of his contributions to the basic design of the computer.
· Ada Lovelace (1815-1852) was born Augusta Ada Byron, the only legitimate child of Annabella Milbanke and the poet Lord Byron.
· George Boole was one of the greatest English mathematicians who contributed greatly to the study of symbolic logic during the mid- 19th century.
·  A generation refers to the state of improvement in the development of a product.
·  The first generation computers were developed during 1946 to 1958.
· Robert Noyce of Fairchild Corporation and Jack Kilby of Texas Instruments independently discovered the amazing attributes of integrated circuits.
· The fourth generation computers can be characterized by both the jump to monolithic integrated circuits (millions of transistors put onto one integrated circuit chip) and the invention of the microprocessor (a single chip that could do all the processing of a full-scale computer).

1. Fill ill the blanks. 
a. ………………. was one of the earliest calculating developed by Chinese 300 years ago.
b. A Scottish mathematician called …………invented method of logarithm in 1614.
c. was honored as the Father of Computer as a result of his contributions to the basic design of the computer
d. was an electromechanical machine designed to assist in summarizing information and, later, accounting.
e. Thewere developed during 1946 to 1958.



2. State whether the following statements are true or false.[image: ]
a. The Chinese abacus is called suan pan, which means counting board.
b. French Mathematician, William Oughtred invented the first mechanical calculating machine called Pascaline in 1642.
c. [image: ][image: ]In 1979, the US Defence Department named a programming language ADA in her honour.
d. UNIVAC-I was the first electronic general-purpose computer invented by John Mauchly and J.P.Eckert in 1946 at the Moore School of Electrical Engineering of University of Pennsylvania.
e. The fourth generation computers use Super Large Scale Integrated (SLSI) chips that are able to store millions of components on a single chip.
3. Write the full form of the following abbreviations.
CTR, ASCC, ABC, ENIAC, EDVAC, VLSI
4. Name the inventor and date of invention of the following machines: Name of the machine    Inventor     Date of Invention
Slide Rule
Pascaline
Stepped Reckoner
Analytical Engine
ENIAC



A mechanical device used to assist a person in performing mathematical calculations.5, Match the following. Mark-I
Abacus
Integrated Circuits
Artificial Intelligence
Vacuum Tubes

The first automatic electromechanical computer designed by Howard Aiken.
The valves that permit the flow of electrons in one direction and the flow can be controlled by adjusting the electric potential on metal plates. 


A small electronic device made out of a semiconductor material.
A branch of computer science that simulate the human way of thinking and reasoning.


6. Select the best answer from the list of choices.
a. An English mathematician called William Oughtred constructed	
in 1620.
i. Abacus	ii.	Slide rule
iii. Napier's Bone	iv. All of the above
b. Howard Aiken of Harvard University, in collaboration with engineers at IBM, undertook construction of a large automatic digital computer based on standard IBM electromechanical part called	in 1937.
	i. Mark-I
 iii. ABC
	ii. Tabulating Machine
 iv. All of the above



c.	was the second commercial computer produced in the
United States.
i.	Mark-I	ii.	UNIVAC-I
iii. ENIAC	iv. All of the above
d. The examples of the	generation computers were ENIAC,
ED VAC, EDSAC, UNIVAC-I, and IBM 650.
i.	First	ii.	Second
iii. Third	iv. None of the above
e. 	was invented by Robert Noyce and Jack Kilby in 1958-
59.
i. Transistor	ii. Integrated Circuit
iii. Vacuum tubes	iv. None of the above
7.	Answer the following questions.
a. Name the earliest device developed by Chinese, Explain its main features,
b. Explain in short about Napier's Bones,
c. What did Joseph Jacquard do?
d. Who is known as the father of modern computers? Mention his contributions.
e. Why is Lady Ada known as the first female programmer?
f. What did Herman Hollerith invent? What is the use of this machine?
g. Explain in short about MARK-I
h. Name the first electronic general-purpose computer. Explain its features.
i. Name the first operational stored-program computer. Explain its features. hat is meant by generations of computers? How many generations of computers are there?
j. List any three major features of the following generations:
i. First Generation of Computers ii. Second Generation of Computers iii. Fourth Generation of Computers
k. What is the period of the third generation-computers? Write any two examples of third generation-computers?
l. What is an IQ Who invented it?
m. Name the inventors of transistors.
n. What is Artificial Intelligence?



















[bookmark: bookmark101]Chapter 3
[bookmark: bookmark102][bookmark: bookmark103]Types of
Computers 

My Learning Plan  
After completing this chapter, you will be able to:
1. Define analog computer and explain its features.
2. Define digital computer and explain the different types of digital computer.
3. Explain the features of digital computers.
4. Identify and explain the types of micro computers.
[bookmark: bookmark104][bookmark: bookmark105]Introduction
A computer is one of the greatest inventions of man and it has seen many changes in functions, memory space, size and portability. The computer is an extraordinary machine because of its ability to store and process a massive amount of information. It is used to perform various technical tasks or even help create other gadgets. The different types of computers are in use today due to the continuing advances in computing technology. Computers are broadly divided into three groups on the basis of computing techniques used. These are:
a. Analog Computer
b. Digital Computer
c. Hybrid Computer



Analog Computer
Analog is derived from the Greek word which means similar . Analog refers to values that have a continuous range. Thus analog computer is the one designed to work on numerical data represented by some physical quantity (e.g. rotation or displacement) or electrical quantity (e.g. voltage or charge) which varies continuously. The display is also continuous. The output is usually in the form of graphs.
Analog computer is a special purpose computer i.e. specific to a particular task. They are generally used for process control in industries. This computer is faster in speed because calculation are performed in parallel but its accuracy s poor than digital computer. A popular analog device used in the 20th century was the Slide Rule in which numbers were expressed as distances.
[image: ][image: ]Examples:
Digital Computer
Digital computer is designed to process data in numerical form; its circuits perform directly the mathematical operations of addition, subtraction, multiplication, and division. The numbers operated on by a digital computer are expressed in the binary system. By manipulating combinations of binary digits (Binary code), it can perform mathematical calculations, organize and analyze data, control industrial and other processes, and simulate dynamic systems such as global weather patterns. These computers can be further classified according to their difference in size, cost, application areas and computing power. They are as follow:
a. supercomputer

b. Mainframe computers
c. Minicomputers
d. Microcomputers



[bookmark: bookmark106][bookmark: bookmark107]Supercomputer
Supercomputer is a computer that is the fastest around. It is also very powerful, expensive and can process large amounts of information. Super computers have a large memory and high processing speed. They can process up to billion operations per second. These computers have multiple Central Processing Unit that can process multiple instructions at a time, known as parallel processing. These computers are a national resources. Such computers are typically used for number crunching including scientific simulations, (animated) graphics, analysis of geological data (e.g. in petrochemical prospecting), structural analysis, computational fluid dynamics, physics, chemistry, electronic design, nuclear energy research and meteorology.
Examples:
i. Cray Titan	ii. NUDTTianhe-2


[bookmark: bookmark108][bookmark: bookmark109]Mainframe computer
Mainframe computer is a high-performance computer used for large-scale computing purposes that require greater availability and security. These computers are large computers, comprising a number of free-standing units. Mainframes are housed in specially designed air-conditioned rooms. Mainframes are very powerful with large backing storage, and can support a number of terminals running concurrently serving many hundreds users without degrading its performance. Hence, it is also called as a "central host computer". They are used in bank, government departments and big companies as their main computer.
The two mainframe computers brought in Nepal for the population census of 2028 and 2038 B.S was done with IBM-1401 and ICL 2950/10 respectively.
[bookmark: bookmark112][bookmark: bookmark113]Minicomputer
Minicomputer is a type of computer that possesses most of the features and capabilities of a large computer but is smaller in physical size. It is a class of multi-user computers that lies in the middle range of the computing spectrum, in between the largest multi-user systems (mainframe computers) and the smallest single-user systems (microcomputers or personal computers). Minicomputers were primarily designed for business applications and services that require the performance and efficiency of mainframe computers. Minicomputers are generally used as mid-range servers, where they can operate mid-sized software applications and support numerous users simultaneously. The examples of minicomputers are the AS/400, the PRIME series, the AP-3, Olivetti's Audit 7 and the Interdata 8/32.



Micro computer
A computer based on a single-chip microprocessor is known as a micro computer. It is relatively cheap, and permit fewer peripheral device to be connected. It is usually connected with a keyboard for input and incorporate a Visual Display Unit on which output may be displayed. It is usually designed to be operated by one person at a time.
Microcomputers are also called personal computer. Microcomputer are general purpose computers which can do a variety of jobs. Microcomputers are commonly used in offices and homes and many are used as workstations. The two popular sub-categories of microcomputer are:
[bookmark: bookmark114][bookmark: bookmark115]Desktop Computers
Desktop computer is a computer designed to fit comfortably on top of a desk, typically with the monitor sitting on top of the computer. Desktop model computers are broad and low, whereas tower model computers are narrow and tall. Because of their shape, desktop model computers are generally limited to three internal mass storage devices.

[bookmark: bookmark116][bookmark: bookmark117]Portable Computers
A portable computer is a computer that is designed to be moved from one place to another and includes a display and keyboard. Portable computers, by their nature, are generally microcomputers. Portable computers, because of their size, are also commonly known as 'Lunchbox' or 'Luggable' computers. They can also be called a 'Portable Workstation' or 'Portable PC. 'They are available in two forms, namely, laptops and palmtops.
i. Laptop
A laptop is a portable computer that can sit on your lap. It can be powered by rechargeable batteries or plugged into an electricity supply. The main advantage of this computer is that one can use this computer anywhere and at anytime, specially when one is travelling.
[bookmark: bookmark118][bookmark: bookmark119]ii. Palmtop
A palmtop computer is so small that it can fit on the palm of your hand. A stylus is often used to enter information. It uses small cards to store programs and data. It has to be plugged into a main computer for other uses. It is generally used for simple applications such as personal organizations and note taking. It can also be attached to mobile phones enabling it to receive and send e-mail.
[bookmark: bookmark120][bookmark: bookmark121]Hybrid Computer
Hybrid computers are computers that exhibit features of analog computers and digital computers. The digital component normally serves as the controller and provides logical operations, while the analog component normally serves as a solver of differential equations. The HRS-100 was a prominent example in the 1970s. One example of a place you may find a hybrid computer is in the medical field or centers. This helps lessen the overall time needed for data processing. Another example of computer people are calling hybrid is a laptop mixed with a tablet. This means that a person can use a laptop, but if they need to take it someplace, they have the ability to remove it from the keyboard and use it as a tablet.

· An analog computer represents data as physical quantities and operates on the data by manipulating the quantities.Analog computer 


Digital computer
Supercomputer
Microcomputer

Hybrid computer
A computer that represents data physical quantities and operates on th^ data by manipulating the quantities.
A computer that is designed to process data in numerical form.
A large computer or collection of computers that act as one large computer capable of processing enormous amounts of data.
A computer with a central processing unit (CPU) as a microprocessor.
A computer that combines the characteristics of a digital computer and an analog computer.

· A digital computer is designed to process data in numerical form; its circuits perform directly the mathematical operations of addition, subtraction, multiplication, and division.
· Supercomputer is a large computer or collection of computers that act as one large computer capable of processing enormous amounts of data.
· Mainframe computer is a data processing system employed mainly in large organizations for various applications, including bulk data processing, process control, industry and consumer statistics, enterprise resource planning, and financial transaction processing.
· Minicomputer is a type of computer that possesses most of the features and capabilities of a large computer but is smaller in physical size.
·  A microcomputer is a computer with a central processing unit (CPU) as a microprocessor.
·  A portable computer is a computer that is designed to be moved from one place to another and includes a display and keyboard.
·  A laptop is a portable computer that can sit on your lap.
· Hybrid computer is a computer that combines the characteristics of a digital computer and an analog computer.
[bookmark: bookmark122][bookmark: bookmark123]Question Drill
1. Fill in the blanks.
a- 			is the one designed to work on numerical data
represented by some physical quantity (e.g. rotation or displacement) or electrical quantity (e.g. voltage or charge) which varies continuously.
b- A	is designed to process data in numerical form;
its circuits perform directly the mathematical operations of addition, subtraction, multiplication, and division.
c- A	is a high-performance computer used for large-scale
computing purposes that require greater availability and security.
d. A computer based on a single-chip microprocessor is known as a		.
e-	are computers that exhibit features of analog
computers and digital computers.
2. State whether the following statements are true or false.
a. Digital computer is a special purpose computer i.e. specific to a particular task.
b. Super computers have a large memory and high processing speed.
c. A computer based on a single-chip microprocessor is known as a mini computer.
d. A palmtop computer is so small that it can fit on the palm of your hand.
e. Hybrid computers are computers that exhibit features of analog computers and digital computers.
3. Name the technical term for each of the following statements.
a. The computer that is designed to work on numerical data represented by some physical quantity (e.g. rotation or displacement) or electrical quantity (e.g. voltage or charge) which varies continuously.
b. The computer that is designed to process data in numerical form.
c. A high-performance computer used for large-scale computing purposes that require greater availability and security.
d. A computer based on a single-chip microprocessor.
e. A computer designed to fit comfortably on top of a desk, typically with the monitor sitting on top of the computer.

	
	

	
	

	
	

	
	


                             4.Select the best answer from the list of choices.
a.	computer is the one designed to work on numerical data represented by some physical quantity (e.g. rotation or displacement) or electrical quantity (e.g. voltage or charge) which varies continuously. The display is also continuous.ii. Digital
iv. All of the above

i. Analog
iii. Hybrid
b.		is a computer that is the fastest, very powerful, expensive and can process large amounts of information.
i.	Mainframe computer	ii.	Supercomputer
iii. Minicomputer	iv. All of the above
c.		are generally used as mid-range servers, where they can operate mid-sized software applications and support numerous users simultaneously.
i.	Supercomputer	ii.	Minicomputers
iii. Desktop computer	iv. All of the above
d.		is a computer designed to fit comfortably on top of a desk, typically with the monitor sitting on top of the computer.
i.	Desktop computer                                         ii. Laptop
iii-	Palmtop                                                          iv. None of the above

e. A	computer is so small that it can fit on the palm of your
hand.
i.	Laptop computer	ii.	Netbook
iii. Palmtop	iv. None of the above
5. Answer the following questions.
a. What are the different types of computers based on computing techniques?
b. What is an analog computer? Give two examples of analog computer.
c. What is a digital computer? List its types.
d. What is a super computer? What are its uses?
e. What is a mainframe computer and what are its typical applications?
f. What is a minicomputer? Where is it used?
g. What is a microcomputer? What are the two sub-categories of microcomputer?
h. What is a desktop computer? Differentiate between the two types of desktop model.
i. What is a laptop computer? Why is it so called?
j. What are palmtops?
k. What is a hybrid computer? Where is it used?
l. Differentiate between analog computer and digital computer.


Find on the Internet the different types of microcomputers and prepare a project report on it.
Teacher could make students understand that there are three types of computers based on computing techniques. Explain the features of types of digital computers. Compare the features of different types of microcomputers.

[bookmark: bookmark124]Chapter 4
[bookmark: bookmark125][bookmark: bookmark126]Computer
Hardware and
Software
[bookmark: bookmark127][bookmark: bookmark128]  My Learning Plan
         After completing this chapter, you will be able to: 
1. Define hardware and list out the major types of hardware. 
2. Define software and list out the two major types of software. 
3. Explain the different types of system software.
4.  Explain the different types of application software.	|
INTRODUCTION
A computer consists of both hardware and software and both are equally important for the working of computer system. The electronic components of a computer system that we can see and touch are called hardware. Software is a general term used for computer programs that control the computer operations of the computer. A program is a sequence of instructions that performs a particular task. A set of programs form a software. It is the software which gives hardware its capability. Hardware is of no use without software and software cannot be used without hardware. 

[bookmark: bookmark129][bookmark: bookmark130]Input device
Input device is a device through which data and instructions are entered into a computer system. It converts these instructions and data into binary code that are recognized by the computer. The keyboard, light pen, scanner, touch screen and mouse are some of the popular input devices.
[bookmark: bookmark131][bookmark: bookmark132]Central Processing Unit
The Central Processing Unit is the main information processor in a computer. It is the centre of all processing activities. It processes the raw data and changes it into information. The CPU's job is to fetch instructions, follow the instructions and produce some result or resultant information. The CPU has two basic parts. They are:
[bookmark: bookmark133][bookmark: bookmark134]Control Unit
The Control Unit (CU) controls the operation of each and every component of the computer system. It also controls the transfer of data and instructions among other units of computer. It gives signal to the components of computer, to execute the instructions. It is also called the nervous system of computer as it manages all the units.
[bookmark: bookmark135][bookmark: bookmark136]Arithmetic and Logic Unit
The Arithmetic and Logic Unit (ALU) performs arithmetic and logical operations. The arithmetic operations are addition, subtraction, multiplication and division. The logical operations are comparisons such as greater than, less than, greater than or equal to, less than or equal to, equal to, not equal to, etc.
Memory Unit
The memory unit is the part of the computer that hold data and instructions for processing. Although closely associated with central processing unit, memory is separate from it. Memory stores program instruction or data for only as long as the program they pertain to is in operation. Computer memory can be devided into two categories :
a. Primary memory
b. Secondary memory
  
[bookmark: bookmark139][bookmark: bookmark140]Primary memory
Primary memory is computer memory that a processor or computer accesses first or directly. It allows a processor to access running execution applications and services that are temporarily stored in a specific memory location. Primary memory is also known as primary storage or main memory. Primary memory is classified into: Random Access Memory and Read-Only memory.
a. Random Access Memory
Random Access Memory (RAM) is an important component of memory unit. It is an internal memory that can be read from as well as written to. It is volatile i.e., its contents are lost when power is turned off. A blackboard is like a RAM that is constantly over written with new data.
[bookmark: bookmark141][bookmark: bookmark142]b. Read-Only Memory
Read-only memory (ROM) is called so, as the user can only be read ant cannot be written. It is a non-volatile memory as it stores information permanently and cannot be changed. The primary use of ROM is during the booting, which is the initial program to start up the computer, when power is switched on. An audio-video disk resembles ROM, as the song once stored on it cannot be changed.
[bookmark: bookmark143][bookmark: bookmark144]Secondary memory
Secondary memory is needed since primary memory is expensive and is insufficient to store a huge amount of data. As and when required, the dal required for processing gets transferred from secondary memory to primary memory. The speed of secondary memory is much slower than primary memory Secondary storage is also known as backing storage or external memory. The popular secondary storage media used in personal computer are hard dis optical disk and pen drive.	
Output device
The device that accepts data from the CPU and presents it to the user in a form acceptable to the user is called output device. It converts the binary coded data into human acceptable form. The monitor, printer and speakers are some of the popular output devices.
Software
A software is a computer program with a series of instructions that tells the computer what to do to make it work. A software enables the hardware to operate. Without software the computer cannot do anything. They consist of a sequence of instructions and decision rules that direct the computer in executing a given task. The software is divided into two major classification. They are: system software and application software.
System software
System software is the collection of programs designed to operate, control and manage the actual operation of the computer equipment. It is designed to give a platform for running application software. It is like a layer which acts as an interface between the computer and application software.
System software can further be classified into following categories:
a. Operating system
b. Language processors
c. Device drivers
d. Utility software
Operating system
Operating system is a master control program that controls and supervises a computer system's hardware, and provides services to computer users. It controls the movement of information on the computer. It acts as an interface between the user and hardware i.e. on one side it makes the hardware user- friendly and on other side, it manages access to memory, I/O devices, processor units and data or information.
































All operating system performs the following functions:
a. It manages the sharing of internal memory among multiple applications.
b. It handles input and output to and from attached hardware devices, such as hard disks, printers, and dial-up ports.[image: ]
c. It sends messages to the applications or interactive user (or to a system operator) about the status of operation and any errors that may have occurred.
For example:[image: ]
Operating system such as MS-DOS, Microsoft Windows and OS 2 are generally used for microcomputer system. CICS, CMS, DOS and 1MVS are used for mainframe systems.



[bookmark: bookmark145][bookmark: bookmark146]

Language translator
A language translator is a computer program that translates a program written in a given programming language into a functionally equivalent program in a different language. Depending on the translator, this may involve changing or simplifying the program flow, without losing the essence of the program, thereby producing a functionally equivalent program. There are three types of language translator. They are: assembler, compiler and interpreter.
Types of language translator	Description
Assembler
Assembler is a built-in computer program which translates the program written in assembly language into machine language. The assembler takes the source
program as input, translates it into the object program and the object program is given as the output
Compiler
A compiler is a language translator that converts the entire high level language program at once, and reports all the errors of the program along with the line numbers.	.
Interpreter     Interpreter is a program that translates I one statement of a high-     level language program into machine codes and executes it. This process continue until all the I Program are translated
[bookmark: bookmark147][bookmark: bookmark148]Device drivers
A device driver is a small piece of software that tells the operating system and other software how to communicate with a piece of hardware. For example, all printers come accompanied with drivers to install that tell the operating system exactly how to print information on the page. Sound card drivers tell your software exactly how to translate data into audio signals that the card can output to a set of speakers.

[bookmark: bookmark149][bookmark: bookmark150]Utility software
Utility software is a computer software designed to help in the management and tuning of operating systems, computer hardware and application software. It is designed to perform a single task or a multiple of small tasks. Examples of utility software's include Disk defragmenters, System Profilers, Network Managers, Application Launchers and Virus Scanners.
[bookmark: bookmark151][bookmark: bookmark152]Application software
Application software is a complete, self-contained program that performs a specific function directly for the user. It helps the user to work faster, more efficiently and more productively. Application software may be written by a large software house which distributes its products widely and addresses a general class of problems, or may be written by an individual and addresses a particular problem.
Application software can further be classified into following categories:
a. Customized (Tailored software)
b. Packaged software
[bookmark: bookmark153][bookmark: bookmark154]Customized software
Customized software (also known as bespoke software or tailor made software) is a software written according to a user's requirements. With custom software, the idea is to create something new and unique that meets specific needs with a specific organization, and is not intended to be adapted for use by any other organization.
[bookmark: bookmark155][bookmark: bookmark156]Packaged software
Packaged software is a group of programs which are bundled together to serve a common purpose. They are usually easy to install, relatively easy to understand, and fairly easy to run. For example, Microsoft Office is packaged




software that includes many software programs that may be used in the office' such as Microsoft Excel, Microsoft Word and Microsoft Access. The packaged software should have the following features.
a. Relatively low cost to acquire because development cost is spread out
among numerous customers.
b. Some packaged software products can be very user-friendly. User must choose wisely.
c. Some packaged software products can be highly tailored to the customer/
user's exact specs.
d. The user should be provided with the help to describe the facility provided on the screen.
e. The package should help the user in performing the task efficiently and faster.


[bookmark: bookmark161][bookmark: bookmark162]Popular packaged software
some of the most popular packaged software are discussed below.
[bookmark: bookmark163][bookmark: bookmark164]Word Processing Packages
Word processing package is a packaged software that provides extensive tools for creating, editing, storing and printing all kinds of text-based documents. Some of the commonly used word processing packages are Microsoft Word, PageMaker and AmiPro.
[bookmark: bookmark165][bookmark: bookmark166]Electronic Spreadsheet Packages
Electronic spreadsheet is a special computer program for entering, calculating, manipulating and analyzing sets of numbers. Some of the popular spreadsheet packages are Lotus 1-2-3 and MS-Excel.
[bookmark: bookmark167][bookmark: bookmark168]Database Management System (DBMS)
Database management system is a complex set of programs that control the organization, storage and retrieval of data for many users. It is extensively used in business environments. Examples of Database Management Systems are Oracle, Sybase, dBASE and MS-SQL Server.
[bookmark: bookmark169][bookmark: bookmark170]Presentation Graphics Packages
Presentation graphics packages provide powerful design tools that make it easy for anyone to outline, create, edit, arrange and display complex slide presentations. Some of the popular presentation graphics packages are Microsoft PowerPoint and Harvard Presentation Graphics.
[bookmark: bookmark171][bookmark: bookmark172]Programming language

Programming language is a set of codes that a computer programmer writes to instruct the computer hardware to perform specified tasks. These codes are governed by a set of rules called syntax, and they vary a great deal from one language to another. These set of codes are compiled into a language that the computer can understand. Programming languages may be created for a special purpose or-they may be general purpose tools that may be suitable for many types of applications.	7
The programming languages are classified as under, varying with their closeness to the actual hardware of the machine:
a. Machine level language
b. Assembly language
c. High level language
[bookmark: bookmark175][bookmark: bookmark176]Machine Level Language (First Generation Language)
Machine level language is a set of instructions written in the form of 0's and 1 s, where 0 stands for absence of current and 1 stands for presence of current. In machine language, the instructions contain- the operation code (OP code) and memory location codes. These instructions are specific to the individual computer's CPU and associated hardware. Different designs of machines will have different machine language and require different sets of codes to perform the same task. In other words, the machine language for a Macintosh is not the same as the machine language for an IBM compatible PC. Machine language programs cannot be easily transferred from one machine to another.
Advantages
a. Machine languages make efficient use of storage.
b. Efficiency during execution, as this is only language which computer understands and follows.
c. Machine language instructions can be used to manipulate the individual bits in a byte of computer storage.
Disadvantages
a. Programming in machine language require a detailed knowledge of the hardware and the use of binary code.
b. The program becomes very lengthy and is very difficult to locate the errors.
c. Machine language is machine dependent. Programs written in machine language in one machine cannot be easily transferred to other machines.

Assembly Language (second Generation Language)
Assembly language is a low level language that permits the use of mnemonics for each instruction that the machine can do. The word mnemonic refers to memory aid. Programs written in assembly language must be translated into machine understandable code since computers do not understand mnemonic codes (alphabetic codes). This translation is done by an assembler. Making the assembler for a machine is a one-time job. Once the assembler is made the assembly language using mnemonic could be used for writing programs. Converting the assembly language program to machine language program is called assembling the program. Every program written in assembly language will have to be assembled before execution.
A program written by the programmer in an assembly language is called source program. Program which is obtained after being converted into machine language is called object program. It is also a machine oriented language
i.e designed for specific make and model of a computer.








Advantages
a. The computation times of an assembly language program is less. 
b. The assembly language programmer has the facility to use subroutines. 	
c. Program debugging is easier.
Disadvantages
a. It is machine dependent i.e each design of the machine has a different assembly language
b. Assembly level programs are too difficult to understand.
c. Coding in this language is time-consuming.
[bookmark: bookmark179][bookmark: bookmark180]High Level Language (Third Generation Language)
High level languages are developed to make programming easier. These languages use instructions that are closer to English and mathematical notation. This language overcomes most of the shortcomings of machine and assembly languages. The high level language does not require the programmer to have detailed knowledge of hardware of the computer. High level languages are machine independent programs and problem oriented. The use of statements  that are similar to the commonly used language with proper syntax have made it easier for the user to write programs.
High level languages must also be translated into machine language by a program the instructions are executed. The translation is done by a program called  a compiler or interpreter.

Popular High Level Languages
The high level languages are classified on the basis of purpose for which they are developed. Some of the popular programming languages are discussed below:
Types of High level languages Description
	BASIC
	Beginner's All-purpose Symbolic
Instruction Code. It is a simple programming language designed in 1964 by John Kemeny and Thomas Kurtz at Dartmouth College. BASIC was designed as an easy programming language to learn.

	FORTRAN
	FORmula TRANslator. It was the first high-level programming language for scientific and mathematical applications developed by IBM in 1956, based on the proposals made by John Backus.

	COBOL
	Common Business Oriented Language. It is a high-level programming language which is used in business data processing. It has strong input/output and file manipulation facilities. It was designed by the CODASYL (Conference on Data System Language) Committee in the year 1959.

	Pascal (Pa)
	It is a programming language designed by Niklaus Wirth in the early 1970s, as a simplification and modernization of ALGOL. It is named after Blaise Pascal, a French mathematician. Pascal, known' for its simplicity and highly structured programming, was designed for teaching programming. It is used for both scientific

	C- language
	and commercial operations.
It is one of the most powerful languages. It was developed by Bell laboratories in 1970's. It is a function-oriented language. It is transportable and can be used as a low level as well as a high level language.




· The electronic components of a computer system that we can see and touch are called hardware.Memory unit
Hardware
Software
System software
Utility software
The electronic components of a computer system that we can see and touch. 
 The part of the computer that holds data and instructions for processing.	A computer program with a series of  instructions that tells the computer what to do to make it work.	
The collection of programs designed to  Operate control and manage the actual operation of the computer equipment. 
A computer software designed to help in the management and tuning of operating systems, computer hardware and application software.

· Input device is a device through which data and instructions are entered into a computer system.
· The Central Processing Unit is the main information processor in a computer.
· Primary memory is computer memory that a processor or computer accesses first or directly.
· A software is a computer program with a series of instructions that tells the computer what to do to make it work.
· System software is the collection of programs designed to operate, control and manage the actual operation of the computer equipment.
· A language translator is a computer program that translates a program written in a given programming language into a functionally equivalent program in a different language.
· A device driver is a small piece of software that tells the operating system and other software how to communicate with a piece of hardware.
· Application software is a complete, self-contained program performs a specific function directly for the user.
· Packaged software is a group of programs which are bundle together to serve a common purpose.
· Programming language is a set of codes that a computer program writes to instruct the computer hardware to perform specified tasks.
[bookmark: bookmark181][bookmark: bookmark182]Question Drill
1. Fill in the blanks.
a. The electronic components of a computer system that we can see and touch are called.	
	 •
c. -	—is the collection of programs designed to operate,
control and manage the actual operation of the computer equipment.
c- An	— is a language translator that interprets software programs written in assembly language into machine language, code and instructions that can be executed by a computer.
d-	is a software written according to a user's requirements.
e-	is a set of codes that a computer programmer
writes to instruct the computer hardware to perform specified tasks.
2. State whether the following statements are true or false.
a. The Control Unit (CU) controls the operation of each and every component of the computer system.
b. A compiler is a language translator that converts the entire high level language program at once, and reports all the errors of the program along with the line numbers.
c. Packaged software is a group of programs which are bundled together to serve a common purpose.
d. Database management system is a packaged software that provides extensive tools for creating, editing, storing and printing all kinds of text based documents.
e. High level language is a low level language that permits the use of mnemonics for each instruction that the machine can do.
3. Name the technical term for each of the following statements.
a. A computer memory that a processor or computer accesses first or directly.
b. A language translator that interprets software programs written in assembly language into machine language, code and instructions that can be executed by a computer.
c. A small piece of software that tells the operating system and other software how to communicate with a piece of hardware.
d. A group of programs which are bundled together to serve a common
purpose.




5.
a.
Select the best answer from
The		
the list of choices.
is the main information processor in a computer.






















i. Input device iii. Output device
i. CPU
iv. All of the above


b.
c.
The		performs arithmetic and logical operations.
i.	PM	ii.	CU
iii. ALU	iv. All of the above
	is an internal memory that can be read from as well as written to.
i. ROM iii. Hard disk
ii. RAM
iv. All of the above
d.
			IS a master control program that controls and supervises a computer system's hardware, and provides services W computer users.	r
i.	Device driver
iii. Utility software
1L Operating system iv. None of the above



















e>	is a set of instructions written in the form of 0's
and l's, where 0 stands for absence of current and 1 stands for presence of current.
i.	Machine level language	ii.	Assembly language
ii. High level language	iv. None of the above
6. Answer the following questions.
a. What is a computer hardware?
b. What is CPU? What are the basic parts of CPU?
c. What is memory unit? What are the two broad categories of memory unit? What is a computer software? What are the two major classification of computer software?
d. What is a system software? What are the major categories of system software?
e. What is an operating system? State the functions of an operating system.
f. What is a language translator? What are the main types of language translator?
g. What is a device driver?
h. What is utility software? Give examples.
i. What is application software? What is the difference between customized software and packaged software?
j. What is engineering design package?
k. What is machine level language? State its advantages.
l. What is assembly language? List its advantages and disadvantages.
[bookmark: bookmark183][bookmark: bookmark184]Challenge Question
Find on the Internet the different types of open office software and prepare a project report on it.
Teacher could make students understand that a computer consists of both hardware and software. Both of these components are equally important for the working of the computer system. Ask the students to make a list of the hardware devices and different types of software.

	Computer
Number System

After completing this chapter, you will be able to.
1. Define computer number system and explain the different types of computer number system.
2. Explain how to convert from one base system to another base system.
3. Explain how to perform arithmetic operations on binary number system.

[bookmark: bookmark185][bookmark: bookmark186]^Introduction
Number system is a set of values used to represent different quantities. The digital computer represents all kinds of data and information in binary numbers. It includes audio, graphics, video, text and numbers. The total number of digits used in a number system is called its base or radix. The base is written after the number as subscript such as 51210. Some important number system are as 
1
follows.s
[bookmark: _GoBack]Number system
Base

Binary
2

Octal
8

Decimal
10

Hexadecimal
16



[bookmark: bookmark187][bookmark: bookmark188]Decimal Number System
A system of numbers having base 10 is called decimal number system. It utilizes the symbols of the numbers from 0 to 9. It is also called denary number system. The value that the digits represent depends on the "weights" or position they hold.
For example, if we consider the number 487, the digit 7 represents the number of units, 8 represents the number of tens and 4 represents the number of hundreds. The relationship is represented symbolically as follows:
487 = (4 x 100) + (8x10) + (7x1)
400 + 80 + 7
487
[bookmark: bookmark189][bookmark: bookmark190]Binary Number System
A system of numbers consisting of only two digits, 0 and 1 is called binary number system. Its base is 2. It has base 2. The 0s and Is can be arranged in various combinations to represent all the numbers, letters, and symbols that can be entered into the computer.
Computers have been designed to use binary numbers because of the following reasons:
a. Computer circuits have to handle only 2 binary digits or bits rather than 10 used in decimal numbering system. This simplifies the design of the circuits, reduces the cost and improves the reliability.
b. Handling two digits is simpler, cheaper and more reliable.
c. Everything that can be done with a base of 10 can also be done in binary.
[bookmark: bookmark191][bookmark: bookmark192]Octal Number System
A system of numbers consisting of eight digits from 0 to 7 is called octal number system. The base of octal system is 8. Each digit position in this system represents a power of 8. Any digit in this system is always less than 8. Octal number system is used as a shorthand representation of long binary numbers.
[bookmark: bookmark193][bookmark: bookmark194]Hexadecimal Number System
A system of numbers consisting of 16 digits from 0 to 9 and A to F is called hexadecimal number system. The alphabets A to F represent decimal numbers from 10 to 15. The base of this number system is 16. Each digit position in hexadecimal system represents a power of 16. This number system provides shortcut method to represent long binary numbers.

[bookmark: bookmark195][bookmark: bookmark196]Converting Binary to Decimal  
To convert a binary number into its decimal equivalent, the following steps are 
Performed.
a. Multiply each binary digit by base of the numbers (i.e.2) with the place value.
b. All the products of multiplication are added to get the decimal equivalent of the number.
*.
Solved Examnlp
Convert 10111? into decimal equivalent.
Solution:
Binary number = 10111
Positional notation = 43210
= (lx24) + (0x23) + (lx22) + (1X21) + (1x2°)
= (1x16) + (0x8) + (1x4) + (1x2) + (l x l)
= 16 + 0 + 4 + 2+1Answer

= 23
[bookmark: bookmark197][bookmark: bookmark198]Converting Decimal to Binary
To convert a decimal number into its binary equivalent, the following steps are performed.a.

Divide the decimal number by the base of the binary number (i.e. 2) successively.b.
c.

Keep a note of the remainders in one column.
Repeat the process until the quotient is zero.
d. The answer is obtained by writing the remainders in the reverse order.
Solved Example
Convert 8 into binary equivalent.
Solution:
Remainders
Answer = 1000

[bookmark: bookmark201][bookmark: bookmark202]Converting Octal to Decimal
To convert an octal number into its decimal equivalent, the following steps are performed.
a. Multiply each octal digits by 8 raised to the power of the place value taken from the extreme right.
b. All the products of multiplication are added to get the decimal equivalent of the number.
[bookmark: bookmark203][bookmark: bookmark204]■ Solved Example
Convert 6258 into decimal equivalent.
Solution:
Octal number =625
Positional notation =210
= (6x82) + (2X81) + (5x8°) = (6x64) + (2x8) + (5x1)
= 384 + 16 + 5
Answer = 405w
[bookmark: bookmark205][bookmark: bookmark206]Converting Decimal to Octal
To convert a decimal number into its octal equivalent, the following steps are performed.
a. Divide the each digit by the base of octal number (i.e. 8) successively.
b. The division is continued till the quotient itself is less than 8.
c. The answer is obtained by writing the remainders in the reverse order.
[bookmark: bookmark207][bookmark: bookmark208]Solved Example
Convert 16010 into octal equivalent. Solution:	Remainders
160
20
2
0
Answer = 240g

[bookmark: bookmark209][bookmark: bookmark210]Converting Hexadecimal to Decimal
To convert a hexadecimal number into its decimal equivalents, the following steps are performed.
a. Multiply each hexadecimal digits by value taken from the extreme right.
b. All the products of multiplication are of the number.
Convert B3E16 into decimal equivalent.
Solution:
Hexadecimal number	= B 3 E
Positional notation	=210
= (Bxl62) + (3X161) + (ExlO0)
= (11x256) + (3x16) + (14x1)
= 2816 + 48 + 14
Answer	= 2878w
[bookmark: bookmark211][bookmark: bookmark212]Converting Decimal to Hexadecimal
To convert a decimal number into its hexadecimal equivalent, the following steps are performed.
a. Divide the given number by the base of hexadecimal number (i.e. 16) successively.
b. The division is continued till the quotient itself is less than 16
c. The answer is obtained by writing the remainders in the reverse order.
[bookmark: bookmark213][bookmark: bookmark214]Solved Example
Convert 154w into hexadecimal equivalent.
Solution:
Remainders
I 154	10 = A 4
[bookmark: bookmark215][bookmark: bookmark216]6 trs9 I
0
[bookmark: bookmark217][bookmark: bookmark218]Answer = 9A16

[bookmark: bookmark219][bookmark: bookmark220]Addition of Binary Numbers

[bookmark: bookmark221][bookmark: bookmark222]Solved Example
Add 110100 with 100111.
Solution:
110 10 0 + 10 0 111 10 110 11
	Subtraction of Binary Numbers
The binary subtraction rules are shown in the table below:

	A
	B ■
	' A- B

	0
	0
	0

	1
	1
	0

	1
	0
	1

	0
	1
	0 borrow 1



[bookmark: bookmark223][bookmark: bookmark224]Solved Example
	Subtract 110011 from 111001.

	Solution:
	
	
	
	
	

	1
	1
	1
	0
	0
	1

	- 1
	1
	0
	0
	1
	1

	0
	0
	0
	1
	1
	0





[bookmark: bookmark225][bookmark: bookmark226]Division of Binary Numbers
The binary division rules are shown in the table below:
	A
	B
	A + B	

	0
	1
	0

	1
	1
	1

	1
	0
	Not defined

	0
	0
	0



The steps for binary division are:
a. Start from the left of the dividend.
b. Perform a series of subtractions, in which the divisor is subtracted from dividend.
c. If subtraction is possible, put a 1 in the quotient and subtract the divisor from the corresponding digits of dividend.
                   d. If subtraction is not possible ( divisor greater than remainder ), record a 0 in the quotient.
Bring down the next digit to add to the remainder digits. Proceed as before in a manner similar to long division.
[bookmark: bookmark227][bookmark: bookmark228]Solved Example
Divide 11110 by 101.
Solution:
101) 11110(110
-101
1010
-1010
x
Answer = quotient is 110 and remainder is 0
[bookmark: bookmark229][bookmark: bookmark230]Computer Memory
The computer memory is a temporary storage area. It holds the data and instructions that the Central Processing Unit (CPU) needs. Before a program can be run, the program is loaded from some storage medium into the memory. This allows the CPU direct access to the program. Memory is a need for any computer.
Computer is usually an electrical device, which understands only electricity on and electricity off. This is expressed by using two symbols: 0 and 1 - which are called binary digits or bits. Numbers and text characters are represented as codes, which are made up of combinations of 0s and Is. Simple character codes are called ASCII (the American Standard Code for Information Interchange). In ASCII, eight bits - any combination of 0s and Is - form one character or symbol. For example, the letter A is denoted by the code 01000001. The basic working unit of the computer's memory is a group of eight bits, which is called a byte. The computer's memory consists of many millions of bytes. To make it easier, the unit K (for kilobytes) can be used to express memory capacity. One K equals 1,024. For example, 64I< bytes of memory is the same as 65,536 (1,024 x 64 = 65,536) bytes. For larger memory capacities, the units mega and giga can be used. One megabyte of computer memory usually means 1024 kilobytes, which is 1,048,576 bytes, whereas one gigabyte means 1024 megabytes, which ? is 1,073,741,824 bytes.


· A system of numbers consisting of only two digits, 0 and 1 is called binary number system.
· A system of numbers having base 10 is called decimal number system.
· A system of numbers having base 8 is called octal number system.
· A system of numbers having base 16 is called hexadecimal number system.
· The computer memory is a temporary storage area that holds the data and instructions that the Central Processing Unit (CPU) needs.
· BIT is the smallest unit of information handled by a computer.
· Byte is a combination of 8 bits.
· Kilobyte (KB) is a unit of computer memory or data storage capacity equal to 1,024 bytes.
· Megabyte (MB) is a unit of computer memory or data storage capacity equal to 1,024 KB.
· Gigabyte (GB) is a unit of computer memory or data storage capacity equal to 1,024 MB.
· Terabyte (TB) is a unit of computer memory or data storage capacity equal to 1,024 GB.
· One megabyte of computer memory usually means 1024 kilobytes, which is 1,048,576 bytes, whereas one gigabyte means 1024 megabytes, which is 1,073,741,824 bytes.





Decimal number system   The decimal number system consists of    ten digits from 0 to 9.
	Byte
	A combination of 8 bits.

	Kilobyte
	A unit of computer memory or data storage capacity equal to 1,024 bytes.

	Megabyte
	A unit of computer memory or data storage capacity equal to 1,024 KB.


Binary number system A system of number consisting of two digits 0 and 1.
Octal number system 	A system of number consisting of eight                                                                    
                                        digits0 to 1.




1. Fill in the blanks.
a. A system of numbers having base 10 is called		•
b.		is a combination of 8 bits.
c.		is a unit of computer memory or data storage capacity
equal to 1,024 bytes.
d. 		is a unit of computer memory or data storage capacity
equal to 1,024 KB.
e. 		is a unit of computer memory or data storage capacity
equal to 1,024 MB.
2. State whether the following statements are true or false.
a. A system of numbers having base 8 is called binary number system.
b. A system of numbers having base 16 is called hexadecimal number system.
c. The computer memory is a temporary storage area that holds the data and instructions that the Central Processing Unit (CPU) needs.
d. Megabyte (MB) is a unit of computer memory or data storage capacity equal to 1,024 MB.
e. Terabyte (TB) is a unit of computer memory or data storage capacity equal to 1,024 GB.3.
a.

Select the best answer from the list of choices.
The decimal equivalent of binary number 100100 is:


b. The hexadecimal digits are 0 to 9 and A to:
i- E	ii. F	iii. G
c. The binary number 1100 1001 has
i- 1	ii. 2d.

How many nibbles are there in 1001 0000 0100 0011 number?
 i- Two	ii. Four	iii. Eight

4. Answer the following questions.
a. What is a number system? What are the different number systems used in
[image: ]
a computer?
b. What is decimal number system?
C. What is binary number system? How is it different from octal number
system?
d. [image: ][image: ]Define the terms:
		i. Byte	ii. Megabyte
5. solve the following binary arithmetic.
	iii. Terabyte

	
	

	
	




	a. 11011 + 10010
	b.
	101100 + 11101

	c. 11111-1101
	d.
	111011-11011

	e. 10111x11001
	f.
	110111 x1001

	g. 101111 + 101
	h.
	111011 + 111



[bookmark: bookmark231][bookmark: bookmark232]Challenge Question
Look through the ads and articles in a professional computer magazine and try to determine why is binary number system used in computer circuits.
L.
Teachers could explain the conversion methods from one system another. Also explain the binary arithmetic calculations.
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