
Course Reference Material 

Unit 1 

Q 1. What is a Computer? 

Ans 1 - What is Computer : Computer is an electronic device that is designed to work with 

Information. The term computer is derived from the Latin term ‗computare‘, this means to 

calculate or programmable machine. Computer can not do anything without a Program. It 

represents the decimal numbers through a string of binary digits. The Word 'Computer' 

usually refers to the Central Processing Unit plus Internal memory. 

Computer is an advanced electronic device that takes raw data as input from the user and 

processes these data under the control of set of instructions (called program) and gives the 

result (output) and saves output for the future use. It can process both numerical and non-

numerical (arithmetic and logical) calculations. 

Q 2. What is data processing? Differentiate between data and information. Which is more 

useful to people and why? 

Ans 2- Data processing is simply the conversion of raw data to meaningful information 

through a process. Data is manipulated to produce results that lead to a resolution of a 

problem or improvement of an existing situation. Similar to a production process, it follows a 

cycle where inputs (raw data) are fed to a process (computer systems, software, etc.) to 

produce output (information and insights).  

Generally, organizations employ computer systems to carry out a series of operations on the 

data in order to present, interpret, or obtain information. The process includes activities like 

data entry, summary, calculation, storage, etc. Useful and informative output is presented in 

various appropriate forms such as diagrams, reports, graphics, etc. 

Stages of Data Processing –  

a. Collection, b. Preparation, c. Input, d. Processing, e. Output and Interpretation, f.  Storage 

Data - Data is raw, unorganized facts that need to be processed. Data can be something 

simple and seemingly random and useless until it is organized. For example -  

Each student's test score is one piece of data. 

Information - When data is processed, organized, structured or presented in a given context 

so as to make it useful, it is called information. The average score of a class or of the entire 

school is information that can be derived from the given data. 

Examples of Data and Information 

 The history of temperature readings all over the world for the past 100 years is data. If 

this data is organized and analyzed to find that global temperature is rising, then that 

is information. 



 The number of visitors to a website by country is an example of data. Finding out that 

traffic from the U.S. is increasing while that from Australia is decreasing is 

meaningful information.  

 Often data is required to back up a claim or conclusion (information) derived or 

deduced from it. For example, before a drug is approved by the FDA, the 

manufacturer must conduct clinical trials and present a lot of data to demonstrate that 

the drug is safe. 

 

Q 3. List and explain some important characteristics of a computer. 

Ans 3 – The different characteristics of the computer are as follows -  

• Computer can input ―Data‖  

• Computer can process ―Data‖  

• Computer can store ―Data‖  

• Computer can retrieve ―Data‖  

• Finally… Computer can be termed as ―Data Processor‖ 

• Speed  - Computers are a fast device which can work at speeds much faster than the 

humans, and its speed is measured in terms of microseconds and nanoseconds. A 

computer can perform around 3 to 4 million arithmetic operations per second. 

• Accuracy – Computers are designed to work at highest levels of accuracy and it 

depends on the design of the computer. Most of the errors that occur are the human 

errors rather than the technical errors. The errors which occur due to humans can be 

inaccurate inputs of data, or entering a wrong command. 

• Diligence – The computers as devices are known to never tire, do not get bogged 

down by monotony, and do not suffer from a phenomenon called lack of 

concentration and can keep on performing a function consistently and at same level 

even if that function is being performed for the first time or for the millionth time.  

• Versatility – Computer is considered to be versatile as it can perform a diverse nature 

of tasks simultaneously. It can handle a wide variety of tasks like calculations, graphic 

work, searching, etc. at the same time. 

• Power of remembering – Computers can store a huge amount of data, and can recall 

any data stored in its memory anytime without fail, even if it has been asked for years 

after it was first stored. But it cannot differentiate between important and not 

important data and only the user can decide which data to keep and which ones to 

delete. 

• No I.Q. – Computers though powerful do not have an intelligence quotient of their 

own and they cannot think and are not intelligent. It cannot do tasks on its own and it 

performs only those functions it has been programmed for and does so by following 

the instructions given by humans.  

• No Feeling  - It follows human instructions, and cannot decide on its own to perform 

functions. It only does what it is instructed to do without seeking any appreciation for 

the good work done and without any remorse for the harmful affects of anything 

negative it has been instructed to do. 



• Reduction in cost – Though the initial investments in computers and technology might 

seem to increase the costs of operations of a company but it helps in reducing the cost 

of each transaction and it leads to a reduction in the manpower and special 

requirements. This leads to greater efficiency in the operations of a company. 

  

Q 4. What is garbage in, garbage out? 

Ans 4 - GIGO (garbage in, garbage out) is a concept common to computer science and 

mathematics: the quality of output is determined by the quality of the input. So, for example, 

if a mathematical equation is improperly stated, the answer is unlikely to be correct. 

In computer science, garbage in, garbage out (GIGO) is where flawed, or nonsense input data 

produces nonsense output or "garbage". 

Q 5. Who is known as the father of modern digital computers and why? 

Ans 5 - Charles Babbage, nineteenth century Professor at Cambridge University, is 

considered to be the father of modern digital computers. He was born on 26 December 1791 

in his father‘s house in Walworth, Surrey.   

During his period, mathematical and statistical tables were prepared by a group of clerks. 

Even the utmost care and precaution could not eliminate human errors. Babbage had to spend 

several hours checking these tables. Soon he became dissatisfied and exasperated with this 

type of monotonous job. The result was that he started thinking to build a machine which 

could compute tables guaranteed to be effort-free. 

In this process, Babbage designed a ―Difference Engine‖ in the year 1822 which could 

produce reliable tables. In 1842, Babbage came out with his new idea of Analytical Engine 

that was intended to be completely automatic. 

It is for his effort that he is today know as the ‗Father of Modern Digital Computer‘. It was to 

be capable of performing the basic arithmetic functions for any mathematical problem and it 

was to do so at an average speed of 60 additions per minute. His Engine could evaluate 

algebraic expression correctly and was also able to produce mathematical and statistical 

tables correct up to 20 digits. 

The Engine had five components: 

*A storage unit that held the numbers 

*An arithmetic unit called Mill, to perform the arithmetic calculations 

*A control unit that controlled the activities of the computer 

*An input device that gave the numbers and instructions to the computer 

*An output device that displayed the result 



Q 6. What is ‗generation‘ in computer terminology? How many computer generations are 

there till date? Explain them with key characteristics of each? 

Ans 6 - Generation in computer terminology is a change in technology a computer is/was 

being used. Initially, the generation term was used to distinguish between varying hardware 

technologies. Nowadays, generation includes both hardware and software, which together 

make up an entire computer system. 

There are five computer generations known till date. Each generation has been discussed in 

detail along with their time period and characteristics.  Following are the main five 

generations of computers. 

Generation of Computers 

 First Generation of Computers (1942-1955) he beginning of commercial computer age is 

from UNIVAC (Universal Automatic Computer). It was developed by two 

scientists Mauchly and Echert at the Census Department of United States in 1947. The first 

generation computers were used during 1942-1955. They were based on vacuum tubes. 

Examples of first generation computers are ENIVAC and UNIVAC-1. 

Advantages 

 Vacuum tubes were the only electronic component available during those days. 

 Vacuum tube technology made possible to make electronic digital computers. 

 These computers could calculate data in millisecond. 

Disadvantages 

 The computers were very large in size. 

 They consumed a large amount of energy. 

 They heated very soon due to thousands of vacuum tubes. 

 They were not very reliable. 

 Air conditioning was required. 

 Constant maintenance was required. 

 Non-portable. 

 Costly commercial production. 

 Limited commercial use. 

 Very slow speed. 

 Limited programming capabilities. 

 Used machine language only. 

 Used magnetic drums which provide very less data storage. 

 Used punch cards for input. 

 Not versatile and very faul 

 

Second Generation Computers (1955-1964) 

The second generation computers used transistors. The scientists at Bell laboratories 

developed transistor in 1947. These scientists include John Barden, William Brattain and 

William Shockley. The size of the computers was decreased by replacing vacuum tubes with 

transistors. The examples of second generation computers are IBM 7094 series, IBM 1400 

series and CDC 164etc. 

http://en.wikipedia.org/wiki/Vacuum_tube
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Advantages 

 Smaller in size as compared to the first generation computers. 

 The 2nd generation Computers were more reliable 

 Used less energy and were not heated. 

 Wider commercial use 

 Better portability as compared to the first generation computers. 

 Better speed and could calculate data in microseconds 

 Used faster peripherals like tape drives, magnetic disks, printer etc. 

 Used Assembly language instead of Machine language. 

 Accuracy improved. 

Disadvantages 

 Cooling system was required 

 Constant maintenance was required 

 Commercial production was difficult 

 Only used for specific purposes 

 Costly and not versatile 

 Puch cards were used for input. 

 

Third Generation Computers (1964-1975) 

The Third generation computers used the integrated circuits (IC). Jack Kilby developed the 

concept of integrated circuit in 1958. It was an important invention in the computer field. The 

first IC was invented and used in 1961. The size of an IC is about ¼ square inch. A single IC 

chip may contain thousands of transistors. The computer became smaller in size, faster, more 

reliable and less expensive. The examples of third generation computers are IBM 370, IBM 

System/360, UNIVAC 1108 and UNIVAC AC 9000 etc. 

Advantages 

 Smaller in size as compared to previous generations. 

 More reliable. 

 Used less energy 

 Produced less heat as compared to the previous two generations of computers. 

 Better speed and could calculate data in nanoseconds. 

 Used fan for heat discharge to prevent damage. 

 Maintenance cost was low because hardware failure is reare. 

 Totally general purpose 

 Could be used for high-level languages. 

 Good storage 

 Versatile to an extent 

 Less expensive 

 Better accuracy 

 Commercial production increased. 

 Used mouse and keyboard for input. 

Disadvantages 

 Air conditioning was required. 

 Highly sophisticated technology required for the manufacturing of IC chips. 

 

http://en.wikipedia.org/wiki/Integrated_circuit


 

Fourth Generation Computers (1975-Present) 

The fourth generation computers started with the invention of Microprocessor. The 

Microprocessor contains thousands of ICs. Ted Hoff produced the first microprocessor in 

1971 for Intel. It was known as Intel 4004. The technology of integrated circuits improved 

rapidly. The LSI (Large Scale Integration) circuit and VLSI (Very Large Scale Integration) 

circuit was designed. It greatly reduced the size of computer. The size of modern 

Microprocessors is usually one square inch. It can contain millions of electronic circuits. The 

examples of fourth generation computers are Apple Macintosh & IBM PC. 

Advantages 

 More powerful and reliable than previous generations. 

 Small in size 

 Fast processing power with less power consumption 

 Fan for heat discharging and thus to keep cold. 

 No air conditioning required. 

 Totally general purpose 

 Commercial production 

 Less need of repair. 

 Cheapest among all generations 

 All types of High level languages can be used in this type of computers 

Disadvantages 

 The latest technology is required for manufacturing of Microprocessors. 

 

Fifth Generation Computers (Present & Beyond) 

Scientists are working hard on the 5
th

 generation computers with quite a few breakthroughs. 

It is based on the technique of Artificial Intelligence (AI). Computers can understand spoken 

words & imitate human reasoning. These computers can respond to its surroundings using 

different types of sensors. Scientists are constantly working to increase the processing power 

of computers. They are trying to create a computer with real IQ with the help of advanced 

programming and technologies. IBM Watson computer is one example that 

outsmarts Harvard University Students. The advancement in modern technologies will 

revolutionize the computer in future. 

Q 7. Discuss the different components of a computer block diagram in detail. 

Ans 7 – Block Diagram of a Computer –  

Block Structure of a Computer- A computer can process data, pictures, sound and graphics. 

They can solve highly complicated problems quickly and accurately. A computer as shown in 

Figure below performs basically five major computer operations or functions irrespective of 

their size and make. These are 

1) it accepts data or instructions by way of input, 

2) it stores data, 

http://ecomputernotes.com/fundamental/introduction-to-computer/what-is-computer


3) it can process data as required by the user, 

4) it gives results in the form of output, and 

5) it controls all operations inside a computer. 

We discuss below each of these Computer operations 

 

1. Input: This is the process of entering data and programs in to the computer system. Which 

takes as inputs raw data and performs some processing giving rise to processed data?  

2. Storage: The process of saving data and instructions permanently is known as storage. 

Data has to be fed into the system before the actual processing starts. It is because the 

processing speed of Central Processing Unit (CPU) is so fast that the data has to be provided 

to CPU with the same speed. Therefore the data is first stored in the storage unit for faster 

access and processing. This storage unit or the primary storage of the computer system is 

designed to do the above functionality. It provides space for storing data and instructions. 

The storage unit performs the following major functions: 

• All data and instructions are stored here before and after processing. 

• Intermediate results of processing are also stored here. 

3. Processing: The task of performing operations like arithmetic and logical operations is 

called processing. The Central Processing Unit (CPU) takes data and instructions from the 

storage unit and makes all sorts of calculations based on the instructions given and the type of 

data provided. It is then sent back to the storage unit. 

4. Output: This is the process of producing results from the data for getting 

useful information. Similarly the output produced by the computer after processing must also 

http://ecomputernotes.com/fundamental/introduction-to-computer/what-is-computer
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be kept somewhere inside the computer before being given to you in human readable form. 

Again the output is also stored inside the computer for further processing 

5. Control: The manner how instructions are executed and the above operations are 

performed. Controlling of all operations like input, processing and output are performed by 

control unit. It takes care of step by step processing of all operations inside the computer. 

FUNCTIONAL UNITS 

In order to carry out the operations mentioned in the previous section the computer allocates 

the task between its various functional units. The computer system is divided into three 

separate units for its operation. They are 

1) arithmetic logical unit 

2) control unit. 

3) central processing unit. 

Arithmetic Logical Unit (ALU)  Logical Unit 

Logical Unit :After you enter data through the input device it is stored in the primary storage 

unit. The actual processing of the data and instruction are performed by Arithmetic Logical 

Unit. The major operations performed by the ALU are addition, subtraction, multiplication, 

division, logic and comparison. Data is transferred to ALU from storage unit when required. 

After processing the output is returned back to storage unit for further processing or getting 

stored. 

Control Unit (CU) 

The next component of computer is the Control Unit, which acts like the supervisor seeing 

that things are done in proper fashion. Control Unit is responsible  for  co ordinating various 

operations using time signal. The control unit determines the sequence in which computer 

programs and instructions are executed. Things like processing of programs stored in the 

main memory, interpretation of the instructions and issuing of signals for other units of the 

computer to execute them. It also acts as a switch board operator when several users access 

the computer simultaneously. Thereby it coordinates the activities of computer‘s peripheral 

equipment as they perform the input and output.  

Central Processing Unit (CPU)  

http://ecomputernotes.com/fundamental/input-output-and-memory/list-various-input-and-output-devices
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The ALU and the CU of a computer system are jointly known as the central processing unit. 

You may call CPU as the brain of any computer system. It is just like brain that takes all 

major decisions, makes all sorts of calculations and directs different parts of the computer 

functions by activating and controlling the operations. 

1. Characteristic of a Computer 

Speed 

Accuracy 

 Diligence 

 Versatility  

 Power of Remembering 

 No IQ 

 No Feeling, Storage 

Q 9. What is value base of decimal, hexadecimal, binary and octal number system? 

Ans 9 - There are number of different numbering system which is in use for the unique ability 

to represent different numbers. Binary, Octal, Decimal and Denary and Hexadecimal are 

number systems that are used in different aspects. Denary number is the most commonly used 

number system which is frequently used in daily life. Nevertheless each number system has 

associated benefits which are the reason that different number systems are used in different 

areas. Each of the number system has a fix number of representation of numbers which are 

used to represent the numbers like, say for example Binary numbers are represented by either 

one or zero, Octal numbers are represented by numbers from 0, 1, 2, 3, 4, 5, 6, 7 whereas 

Denary and Hexadecimal numbers are represented by the number of 0, 1, 2, 3, 4, 5, 6, 7, 8, 9 

and 0, 1,2. 3, 4, 5, 6, 7, 8, 9, A, B, C, D, E, F, respectively.  

Binary Numbers 

Binary numbers are mostly used when there are only two options available so if one is false 

then the other is true. Examples of binary system can be their usage to represent bits in a 

computer which can have only 0 or 1 value a switch in a electric circuit which can be either 

on (1) or off (0). Binary system is widely used to represent situations in everyday normal life 

as well for example for electronic gates in electricity circuits, false or true statements can also 

be displaced in terms of binary digits where 0 represents false and 1 represents true states. 

Decimal Numbers 

The Decimal Number System consists of ten digits from 0 to 9. These digits can be used to 

represent any numeric value. The base of decimal number system is 10. It is the most widely 

used number system. The value represented by individual digit depends on weight and 

position of the digit. 

http://ecomputernotes.com/fundamental/introduction-to-computer/what-are-characteristic-of-a-computer


Each number in this system consists of digits which are located at different positions. The 

position of first digit towards left side of the decimal point is 0. The position of second digit 

towards left side of the decimal point is 1. Similarly, the position of first digit towards right 

side of decimal point is -1. The position of second digit towards right side of decimal point is 

-2 and so on. 

The value of the number is determined by multiplying the digits with the weight of their 

position and adding the results. This method is known as expansion method. The rightmost 

digit of number has the lowest weight. This digit is called Least Significant Digit (LSD). The 

leftmost digit of a number has the highest weight. This digit is called Most Significant Digit 

(MSD). The digit 7 in the number 724 is most significant digit and 4 is the least significant 

digit. 

Denary Numbers 

Denary numbers are frequently used in everyday life in accounting, calendar systems, 

financial systems or daily routine counting. The main benefits of Denary number system is 

that they are easier to use as compared to other number systems and have more number to 

present different situations though Hexadecimal number system has more representations but 

that representation can include characters in them as well which makes them more difficult to 

understand and use as compare to denary system. Denary number systems are so frequently 

used that a person even do not need to have a formal education to know or use them. One of 

the reasons can be that it is frequently use in daily life accounting. Other number systems are 

used in more specified fields such as computing and hence would need to be learned. 

Octal Numbers 

Octal numbers are not that commonly used as compared to other numbers and are mostly 

used in computing graphics, text and famous operating system such as UNIX also uses octal 

numbers for their file protection system. Octal numbers have total of 8 unique representations 

which can be combined together to make more octal number representations. Octal numbers 

are difficult to understand for a normal person who has limited number of understanding 

about the number system. As after 7 different numbers are used to represent numbers from 7 

onwards and hence they seem physically bit difficult to comprehend. The number system 

needs to use a subscript of 8 with is number to represented they are not Denary but octal 

number otherwise confusion can easily occurred.  

Hexadecimal Number System 

Hexadecimal number are used where there are more options which needs to be represented of 

and are mostly commonly used in computing to represent different memory locations. Since 

binary, octal and hexadecimal have representations which are powers of 2 (power of 0 in 

binary, 3 in octal and 4 in hexadecimal) hence that makes them more suitable to di�erent 

situations, which require different number representations. They are positively contributing to 

the daily life and to the technology and logical world as well and needs to be understood 

properly if one needs to take advantage of such technology. 



Applications –  

Binary  -  ASCII table, IP address,  

Decimal -  

Octal – File protection in UNIX, Read access, Write access, Execute access 

Hexadecimal – Memory addressing system, in HTML language for Web designing. 

Q 10. Differentiate between positional and non-positional number systems. 

Ans 10 - Positional number system: A positional (numeral) system is a system for 

representation of numbers by an ordered set of numerals symbols (called digits) in which the 

value of a numeral symbol depends on its position. For each position a unique symbol or a 

limited set of symbols is used. The value of a symbol is given by the weight of its position 

expressed in the bases (or radices) of the system. The resultant value of each symbol is given 

by the value assigned to its position (e.g. by a product of bases) and modified (e.g. 

multiplied) by the value of the symbol. The total value of the represented number in a 

positional number is then sum of the values assigned to the symbols of all positions. 

1. In positional number system, each symbol represents different value depending on 

the position they occupy in a number.  

2. In positional number system, each system has a value that relates to the number 

directly next to it. The total value of a positional number is the total of the resultant 

value of all positions.  

3. Example: 12 can be 1 x 10 + 2 x 1, 10 + 2 = 12. 

Non-Positional number system: In this number system each symbol represents the same 

value regardless of its position in the number system and the symbols are added to to find out 

the value of particular number. Due to this aspect, it is very difficult to perform arithmetic 

operations with such a number system. The examples of such a number system are – Unary 

and Roman. 

1. In non-positional number system, each symbol represents the same value regardless 

of its position. 

2. In non-positional number system, each symbol represents a number with its own 

place value. 

3. Example: Roman number system where I for 1, II for 2 etc. 

Q 11. Find hexadecimal equivalent of the binary numbers of –  

a. 1101011 

b. 1000 



c. 11010 

Ans 11 – For converting from Binary to Hexa we make a combination of 4 digits each to 

convert a binary number into hexadecimal number –  

a. 1101011 – will be converted into pairs of four –  

0110 and 1011 – which will become – 6 and 13  

Which will be total  - 6C 

b. 1000 – is already in a pair of 4 and hexa equivalent of this number will be –  

8 

c. 11010 – will be converted into pairs of four 

0001 and 1010 – which will become  - 1 and 10 

Which will be total – 1A 

 

Q 12. Explain the meaning of the term ‗memory dump‘. 

Ans 12 - A memory dump is a process in which the contents of memory are displayed and 

stored in case of an application or system crash. Memory dump helps software developers 

and system administrators to diagnose, identify and resolve the problem that led to 

application or system failure. Memory dump is also known as core dump, and blue screen 

of death (BSOD) in Windows-based computers. 

Memory dump primarily identifies a problem or error within the operating system or any 

installed application within the system. Typically, memory dump provides information about 

the last state of the programs, applications and system before they were terminated or 

crashed. This information consists of memory locations, program counters, program state and 

other related details. It is displayed on-screen and also creates a system log file for 

viewing/referencing later. After memory dump, the computer is generally unavailable or 

inaccessible until it‘s rebooted. Memory dump can also be caused by memory leak, when the 

system is out of memory and can no longer continue its operations. 

Q 13. Convert the following decimal numbers to binary numbers – 

a. 435   b. 32  c. 1694 

Ans 13 – Conversion from Decimal to binary –  

Keep dividing by 2 and note the remainder on the side and then from the bottom move 

towards the top with remainders left. The resultant binary number will be the result –  

a. 435/2 = 217, remainder 1 

217/2 = 108, remainder 1 

108/2 = 54, remainder 0 

54/2 = 27, remainder 0 



27/2 = 13, remainder 1 

13/2 = 6, remainder 1 

6/2 = 3, remainder 0 

3/2 = 1, remainder 1 

Final binary number  - 110110011 

b. 32/2 = 16 remainder 0 

16/2 = 8, remainder 0 

8/2 = 4, remainder 0 

4/2 = 2, remainder 0 

2/2 = 1 

Final binary number – 10000 

      c. 1694/2 = 847, remainder 0 

 847/2 = 423, remainder 1 

 423/2 = 211, remainder 1 

 211/2 = 105, remainder 1 

 105/2 = 52, remainder 1 

 52/2 = 26, remainder 0 

 26/2 = 13, remainder 0 

 13/2 = 6, remainder 1 

 6/2 = 3, remainder 0 

 3/2 = 1, remainder 1 

Final binary number = 11010011110 

Q 14. What is secondary storage? How it differs from a primary storage? 

Ans 14 - Primary Memory (Main Memory) 

Primary memory holds only those data and instructions on which computer is currently 

working. It has limited capacity and data is lost when power is switched off. It is generally 

made up of semiconductor device. These memories are not as fast as registers. The data and 

instruction required to be processed reside in main memory. It is divided into two 

subcategories RAM and ROM. 

Characteristics of Main Memory 

 These are semiconductor memories 

 It is known as main memory. 



 Usually volatile memory. 

 Data is lost in case power is switched off. 

 It is working memory of the computer. 

 Faster than secondary memories. 

 A computer cannot run without primary memory. 

Secondary Memory 

This type of memory is also known as external memory or non-volatile. It is slower than 

main memory. These are used for storing data/Information permanently. CPU directly does 

not access these memories instead they are accessed via input-output routines. Contents of 

secondary memories are first transferred to main memory, and then CPU can access it. For 

example : disk, CD-ROM, DVD etc. 

Characteristic of Secondary Memory 

 These are magnetic and optical memories 

 It is known as backup memory. 

 It is non-volatile memory. 

 Data is permanently stored even if power is switched off. 

 It is used for storage of data in a computer. 

 Computer may run without secondary memory. 

 

Q 15. What is main limitation of primary storage of a computer system? 

Ans 15 - There are three main limits to primary storage of a computer: 

1) Physical space 

2) Cost 

3) Addressable space 

 

Lets address them in more detail 

1) Physical Space: Currently traditional hard drives (sometimes called Platter based hard 

drives) can support 250-500Gigabit / square inch (Approximately 30-60 gigabytes / square 

inch) . The physically larger drives in desktop computers and servers have platters that are a 

little larger that 5 inches across for about 19-20 square inches of space for a proximately 1 

Terabyte per platter. The ability to have 3 platters in a single full size drive is why you will 

see 3TB drives at the store. In laptops the smaller 3.5 inch across platters and only being able 

to support 1 or two platters in a single drive is why you only see 500GB for the slim 8.0mm 

height drives (only fit 1 platter) and 1TB for the larger 9.5mm height drives (can fit a second 

platter).  

2) Cost: Several companies have developed technology that increase the data density in 

answer 1, however that technology is extremely expensive to create and would make the hard 

drives more expensive than any consumer is willing to pay. However as they figure out 

cheaper ways to make the denser drives, you will see the capacity continue to rise. (This is 



also why the new super fast Solid State hard drives are so small. They can make bigger 

drives, they would just cost too much) 

3) Addressable space: This is the easiest of the three limits to over come. The change from 

32bit to 64bit computing changed this limit from 2 Terabytes to 8 Exbibytes (an Exibyte is 

approximately a 1 followed by eighteen 0s). The physical limitations should not reach this 

any time soon. 

Q 16. Distinguish between sequential access, a direct access, and a random access storage 

device. 

Ans 16 - Sequential access: Memory is organized into units of data, called records. Access 

must be made in a specific linear sequence.   

Direct access: Individual blocks or records have a unique address based on physical location. 

Access is accomplished by direct access to reach a general vicinity plus sequential searching, 

counting, or waiting to reach the final location.   

Random access: Each addressable location in memory has a unique, physically wired-in 

addressing mechanism. The time to access a given location is independent of the sequence of 

prior accesses and is constant. 

Unit 2 

Q 1. What is a software? Explain the different types of software‘s in detain with example.  

Ans 1 - Software:- Software is a generic term for organized collections of computer data and 

instructions, often broken into two major categories: system software that provides the basic 

non-task-specific functions of the computer, and application software which is used by users 

to accomplish specific tasks. 

System software is responsible for controlling, integrating, and managing the individual 

hardware components of a computer system so that other software and the users of the system 

see it as a functional unit without having to be concerned with the low-level details such as 

transferring data from memory to disk, or rendering text onto a display. Generally, system 

software consists of an operating system and some fundamental utilities such as disk 

formatters, file managers, display managers, text editors, user authentication (login) and 

management tools, and networking and device control software. 

Application software, on the other hand, is used to accomplish specific tasks other than just 

running the computer system. Application software may consist of a single program, such as 

an image viewer; a small collection of programs (often called a software package) that work 

closely together to accomplish a task, such as a spreadsheet or text processing system; a 

larger collection (often called a software suite) of related but independent programs and 

packages that have a common user interface or shared data format, such as Microsoft Office, 

which consists of closely integrated word processor, spreadsheet, database, etc.; or a software 

system, such as a database management system, which is a collection of fundamental 

programs that may provide some service to a variety of other independent applications. 



Q 2. What are programming languages? Explain in detail the different classifications of 

programming languages. 

Ans 2 - A programming language is a special language programmers use to develop 

applications, scripts, or other set of instructions for computers to execute. The following is an 

index of the different programming and scripting languages currently listed on our site. 

Assembly, C, C#, C++, COBOL 

Classification of Programming Languages – two major categories 

Low Level Languages 

The languages which use only primitive operations of the computer are known as low 

language. In these languages, programs are written by means of the memory and registers 

available on the computer. As we all know that the architecture of computer differs from one 

machine to another, so far each type of computer there is a separate low level programming 

language. In the other words, Programs written in one low level language of one, 

architectural can‘t be ported on any other machine dependent languages. Examples are 

Machine Language and Assembly Language. 

Machine Language 

In machine language program, the computation is based on binary numbers. All the 

instructions including operations, registers, data and memory locations are given in there 

binary equivalent. The machine directly understands this language by virtue of its circuitry 

design so these programs are directly executable on the computer without any translations. 

This makes the program execution very fast. Machine languages are also known as first 

generation languages. 

A typical low level instruction consists essentially of two parts: 

•An Operation Part : 

Specifies operation to be performed by the computer, also known as Opcode. 

•An Address Part :  

Specifies location of the data on which operation is to be performed. 

 

Advantages 

Machine language makes most efficient use of computer system resources like storage, 

registers, etc. the instruction of a machine language program are directly executable so there 

is no need of translators. Machine language instruction can be used to manipulate the 

individual bits in a computer system with high execution speed due to direct manipulation of 

memory and registers. 

Drawbacks 

Machine languages are machine dependent and, therefore, programs are not portable from 

one computer to other. Programming in machine language usually results in poor 



programmer productivity. Machine languages require programmers to control the use of each 

register in the computer‘s Arithmetic Logic Unit and computer storage locations must be 

addressed directly, not symbolically. Machine language requires a high level of programming 

skill which increases programmer training costs. Programs written in machine language are 

more error prone and difficult to debug because it is very difficult to remember all binary 

equivalent of register, opcode, memory location, etc. program size is comparatively very big 

due to non-use of reusable codes and use of very basic operations to do a complex 

computation. 

Assembly Language 

Assembly language are also known as second generation languages. These languages 

substitutes alphabetic or numeric symbols for the binary codes of machine language. That is, 

we can use mnemonics for all opcodes, registers and for the memory locations which provide 

us with a facility to write reusable code in the form of macros. Has two parts, one is macro 

name and the other is macro body which contains the line of instructions. A macro can be 

called at any point of the program by its name to use the instruction. A macro can be called at 

any point of the program by its name to use the instructions given in the macro repetitively. 

These language require a translator known as ―Assembler‖ for translating the program code 

written in assembly language to machine language. Because computer can interpret only the 

machine code instruction, once the translation is completed the program can be executed. 

Advantages 

Assembly language provide optimal use of computer resources like registers and memory 

because of direct use of these resources within the programs. Assembly language is easier to 

use than machine language because there is no need to remember or calculate the binary 

equivalents for opcode and registers. An assembler is useful for detecting programming 

errors. Assembly language encourages modular programming which provides the facility of 

reusable code, using macro. 

Drawbacks 

Assembly language programs are not directly executable due to the need of translation. Also, 

these languages are machine dependent and, therefore, not portable from one machine to 

another. Programming in assembly language requires a high level of programming skills and 

knowledge of computer architecture of the particular machine. 

High Level Languages (HLL) 

All high level language are procedure-oriented language and are intended to be machine 

independent. Programs are written in statements akin to English language, a great advantage 

over mnemonics of assembly languages require languages use mnemonics of assembly 

language. That is, the high level languages use natural language like structures. These 

languages require translators (compilers and interpreters) for execution. The programs written 

in a high level language can be ported on any computer, that is why known they are known as 



machine independent. The early highlevel language come in third generation of languages, 

COBOL, BASIC, APL, etc. 

These languages enable the programmer to write instruction using English words and familiar 

mathematical symbols which makes it easier than technical details of the computer. It makes 

the programs more readable too. 

Procedures 

Procedures are the reusable code which can be called at any point of the program. Each 

procedure is defined by a name and set of instructions accomplishing a particular task. The 

procedure can be called by its name with the list of required parameters which should pass to 

tat procedure. 

Advantages of High Level Languages 

These are the third generation languages. These are procedure-oriented languages and are 

machine independent. Programs are written in English like statements. As high level 

languages are not directly executable, translators(compilers and interpreters) are used to 

convert them in machine language equivalent. 

Advantages 

1)These are easier to learn than assembly language. 

2)Les time is required to write programs. 

3)These provides better documentation. 

4)These are easier to maintain. 

5)These have an extensive vocabulary. 

Limitation of Programming language 

1)A long sequence statements is to be written for every program. 

2)Additional memory space is required for storing compiler or interpreter. 

3)Execution time is very high as the HLL programs are not directly executable. 

Q 3. Explain in detail Assemblers, Compiler and Interpreter with the different functions 

performed by them.  

Ans 3 – Assembler - An assembler translates assembly language into machine code. 

Assembly language consists of mnemonics for machine opcodes so assemblers perform a 1:1 

translation from mnemonic to a direct instruction. For example: LDA #4 converts to 

0001001000100100. Conversely, one instruction in a high level language will translate to one 

or more instructions at machine level. 



Advantages of using an Assembler: 

 Very fast in translating assembly language to machine code as 1 to 1 relationship 

 Assembly code is often very efficient (and therefore fast) because it is a low level 

language 

 Assembly code is fairly easy to understand due to the use of English-like 

mnemonics 

 

Disadvantages of using Assembler: 

 Assembly language is written for a certain instruction set and/or processor 

 Assembly tends to be optimised for the hardware it's designed for, meaning it is often 

incompatible with different hardware 

 Lots of assembly code is needed to do relatively simple tasks, and complex programs 

require lots of programming time 

 

Compiler 

A Compiler is a computer program that translates code written in a high level language to a 

lower level language, object/machine code. The most common reason for translating source 

code is to create an executable program (converting from a high level language into machine 

language). 

Advantages of using a compiler 

 Source code is not included, therefore compiled code is more secure than interpreted 

code 

 Tends to produce faster code than interpreting source code 

 Produces an executable file, and therefore the program can be run without need of the 

source code 

 

Disadvantages of using a compiler 

  Object code needs to be produced before a final executable file, this can be a slow process 

  The source code must be 100% correct for the executable file to be produced 

Interpreter 

An interpreter program executes other programs directly, running through program code and 

executing it line-by-line. As it analyses every line, an interpreter is slower than running 

compiled code but it can take less time to interpret program code than to compile and then 

run it — this is very useful when prototyping and testing code. Interpreters are written for 

multiple platforms, this means code written once can be run immediately on different systems 

without having to recompile for each. Examples of this include flash based web programs 

that will run on your PC, MAC, games console and Mobile phone. 

Advantages of using an Interpreter 



 Easier to debug(check errors) than a compiler 

 Easier to create multi-platform code, as each different platform would have an interpreter to 

run the same code 

 Useful for prototyping software and testing basic program logic 

 

Disadvantages of using an Interpreter 

  Source code is required for the program to be executed, and this source code can be read 

making it insecure 

  Interpreters are generally slower than compiled programs due to the per-line translation 

method 

Q 4. What are operating systems? Explain the different functions performed by operating 

systems. 

Ans 4 - Operating System 

An operating system or OS is a software program that enables the computer hardware to 

communicate and operate with the computer software. Without a computer operating system, 

a computer and software programs would be useless. The picture is an example 

of MicrosoftWindows XP, a popular operating system and what the box may look like if you 

were to visit a local retail store to purchase it. 

When computers were first introduced the user interacted with them using a command 

line interface, which required the user to perform a series of commands in order to interact 

with the computer and its hardware and software. Today, almost every computer is using a 

Graphical User Interface (GUI) operating system that is much easier to use and operate. 

Examples of computer operating systems 

Microsoft Windows 7 - PC and IBM compatible operating system. Microsoft Windows is 

the most commonly found and used operating system. 

Apple MacOS - Apple computer operating system. The only Apple computer operating 

system. 

Ubuntu Linux - A popular variant of Linux used with PC and IBM compatible computers. 

Google Android - operating system used with Android compatible phones. 

iOS - Operating system used with the Apple iPhone. 
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Functions of Operating System 

Storage Management 

Operating System also Controls the all the Storage Operations means how the data or 

files will be Stored into the computers and how the Files will be Accessed by the users etc. 

1. Process Management : The Operating System also Treats the Process 

Management means all the Processes those are given by the user or the 

Process those are System ‗s own Process are Handled by the Operating 

System  

2. Memory Management: Operating System also Manages the Memory of the 

Computer System means Provide the Memory to the Process and Also 

Deallocate the Memory from the Process.  

3. Extended Machine : Operating System also behaves like an Extended 

Machine means Operating system also Provides us Sharing of Files between 

Multiple Users, also Provides Some Graphical Environments and also 

Provides Various Languages for Communications and also Provides Many 

Complex Operations like using Many Hardware‘s and Software‘s. 

4.  Mastermind: Operating System also performs Many Functions and for those 

Reasons we can say that Operating System is a Mastermind. It provides 

Booting without an Operating System and Provides Facility to increase the 

Logical Memory of the Computer System by using the Physical Memory of 

the Computer System and also provides various Types of Formats Like NTFS 

and FAT File System 

5. Operating System also controls the Errors those have been Occurred into the 

Program and Also Provides Recovery of the System when the System gets 

Damaged Means When due to Some Hardware Failure , if System Doesn‘t 

Works properly then this Recover the System and also Correct the System and 

also Provides us the Backup Facility. 

Q 5. Explain the different types of network topologies.  

Ans 5 -  Computer Network types 

http://ecomputernotes.com/fundamental/disk-operating-system/functions-of-operating-system


A network is basically all of the components (hardware and software) involved in connecting 

computers across small and large distances. Networks are used to provide easy access to 

information, thus increasing productivity for users. 

Benefits of networking 

There are lots of advantages from build up a network, but the three big facts are-  

File Sharing  - From sharing files you can view, modify, and copy files stored on a different 

computer on the network just as easily as if they were stored on your computer.  

Resource Sharing - Resources such as printers, fax machines, Storage Devices (HDD, FDD 

and CD Drives), Webcam, Scanners, Modem and many more devices can be shared. 

Program Sharing - Just as you can share files on a network, you can often also share 

program on a network. For example, if you have the right type of software license, you can 

have a shared copy of Microsoft Office, or some other program, and keep it on the network 

server, from where it is also run 

Types of Networks -  

Local area networks (LANs) are used to connect networking devices that are in a very close 

geographic area, such as a floor of a building, a building itself, or a campus environment. 

Wide area networks (WANs) are used to connect LANs together. Typically, WANs are 

used when the LANs that must be connected are separated by a large distance. 

A metropolitan area network (MAN) is a hybrid between a LAN and a WAN. 

Storage area networks (SANs) provide a high-speed infrastructure to move data between 

storage devices and file servers.  

 

Advantage -  

 Performance is fast. 

 Availability is high because of the redundancy features available. 

 Distances can span up to 10 kilometers. 

 Management is easy because of the centralization of data resources. 

 Overhead is low (uses a thin protocol). 

 

Disadvantage of SANs is their cost. 

Content Networks - were developed to ease users' access to Internet resources.  Companies 

deploy basically two types of CNs: 

 caching downloaded Internet information 

 Distributing Internet traffic loads across multiple servers 



Intranet - An intranet is basically a network that is local to a company. In other words, 

users from within this company can find all of their resources without having to go outside of 

the company. An intranet can include LANs, private WANs and MANs, 

Extranet - An extranet is an extended intranet, where certain internal services are made 

available to known external users or external business partners at remote locations. 

Internet - An internet is used when unknown external users need to access internal 

resources in your network. In other words, your company might have a web site that sells 

various products, and you want any external user to be able to access this service. 

VPN - A virtual private network (VPN) is a special type of secured network. A VPN is 

used to provide a secure connection across a public network, such as an internet. Extranets 

typically use a VPN to provide a secure connection between a company and its known 

external users or offices. 

Authentication is provided to validate the identities of the two peers. 

Confidentiality provides encryption of the data to keep it private from prying eyes. 

Computer Network Toplogies 

A Network Topology is the way computer systems or network equipment connected to each 

other. Topologies may define both physical and logical aspect of the network. Both logical 

and physical topologies could be same or different in a same network. 

Point-to-point - Point-to-point networks contains exactly two hosts (computer or switches or 

routers or servers) connected back to back using a single piece of cable. Often, the receiving 

end of one host is connected to sending end of the other end and vice-versa. 

If the hosts are connected point-to-point logically, then may have multiple intermediate 

devices. But the end hosts are unaware of underlying network and see each other as if they 

are connected directly 

 

Bus Topology- In contrast to point-to-point, in bus topology all device share single 

communication line or cable. All devices are connected to this shared line. Bus topology may 

have problem while more than one hosts sending data at the same time. Therefore, the bus 



topology either uses CSMA/CD technology or recognizes one host has Bus Master to solve 

the issue. It is one of the simple forms of networking where a failure of a device does not 

affect the others. But failure of the shared communication line make all other devices fail. 

[Image: Bus Topology] 

Both ends of the shared channel have line terminator. The data is sent in only one direction 

and as soon as it reaches the extreme end, the terminator removes the data from the line. 

Star Topology - All hosts in star topology are connected to a central device, known as Hub 

device, using a point-to-point connection. That is, there exists a point to point connection 

between hosts and Hub. The hub device can be Layer-1 device (Hub / repeater) or Layer-2 

device (Switch / Bridge) or Layer-3 device (Router / Gateway). 

[Image: Star Topology] 

As in bus topology, hub acts as single point of failure. If hub fails, connectivity of all hosts to 

all other hosts fails. Every communication happens between hosts, goes through Hub only. 

Star topology is not expensive as to connect one more host, only one cable is required and 

configuration is simple. 



Ring Topology - In ring topology, each host machine connects to exactly two other 

machines, creating a circular network structure. When one host tries to communicate or send 

message to a host which is not adjacent to it, the data travels through all intermediate hosts. 

To connect one more host in the existing structure administrator may need only one more 

extra cable. 

[Image: Ring Topology] 

Failure of any host results in failure of the whole ring. Thus every connection in the ring is 

point of failure. There exists methods which employs one more backup ring. 

Mesh Topology - In this type of topology, a host is connected to one or two or more than 

two hosts. This topology may have hosts having point-to-point connection to every other 

hosts or may also have hosts which are having point to point connection to few hosts only. 

[Image: Full Mesh Topology] 

Hosts in Mesh topology also work as relay for other hosts which do not have direct point-to-

point links. Mesh technology comes into two flavors: 



 Full Mesh: All hosts have a point-to-point connection to every other host in the network. 

Thus for every new host n(n-1)/2 cables (connection) are required. It provides the most 

reliable network structure among all network topologies. 

 Partially Mesh: Not all hosts have point-to-point connection to every other host. Hosts 

connect to each other in some arbitrarily fashion. This topology exists where we need to 

provide reliability to some host whereas others are not as such necessary. 

Tree Topology 

Also known as Hierarchical Topology is the most common form of network topology in use 

present day. This topology imitates as extended Star Topology and inherits properties of Bus 

topology. This topology divides the network in to multiple levels/layers of network. Mainly 

in LANs, a network is bifurcated into three types of network devices. The lowest most is 

access-layer where user‘s computer are attached. The middle layer is known as distribution 

layer, which works as mediator between upper layer and lower layer. The highest most layer 

is known as Core layer, and is central point of the network, i.e. root of the tree from which all 

nodes fork. 

[Image: Tree Topology] 

All neighboring hosts have point-to-point connection between them. Like bus topology, if the 

root goes down, the entire network suffers. Though it is not the single point of failure. Every 

connection serves as point of failure, failing of which divides the network into unreachable 

segment and so on. 



Daisy Chain - This topology connects all its hosts in a linear fashion. Similar to Ring 

topology, all hosts in this topology are connected to two hosts only, except the end hosts. 

That is if the end hosts in Daisy Chain are connected then it represents Ring topology. 

[Image: Daisy Chain Topology] 

Each link in Daisy chain topology represents single point of failure. Every link failure splits 

the network into two segment. Every intermediate host works as relay for its immediate hosts. 

Hybrid Topology - A network structure whose design contains more than one topology is 

said to be Hybrid Topology. Hybrid topology inherits merits and demerits of all the 

incorporating topologies. 

[Image: Hybrid Topology] 

The above picture represents an arbitrarily Hybrid topology. The combining topologies may 

contain attributes of Star, Ring, Bus and Daisy-chain topologies. Most WANs are connected 

by means of dual Ring topology and networks connected to them are mostly Star topology 

networks. Internet is the best example of largest Hybrid topology 

Q 6. Explain the network protocols and the role that they play. 

Ans 6 -  Network Protocol - Definition: A network protocol defines rules and conventions 

for communication between network devices. Protocols for computer networking all 

generally use packet switching techniques to send and receive messages in the form 

of packets. Network protocols include mechanisms for devices to identify and make 

connections with each other, as well as formatting rules that specify how data is packaged 
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into messages sent and received. Some protocols also support message acknowledgement and 

data compression designed for reliable and/or high-performance network communication. 

Hundreds of different computer network protocols have been developed each designed for 

specific purposes and environments. 

TCP/IP - Transmission Control Protocol / Internet Protocol - TCP and IP are two 

distinct network protocols, technically speaking. TCP and IP are so commonly used 

together, however, that TCP/IP has become standard terminology to refer to either or 

both of the protocols. 

IP corresponds to the Network layer (Layer 3) in theOSI model, whereas TCP corresponds to 

the Transport layer (Layer 4) in OSI. In other words, the term TCP/IP refers to network 

communications where the TCP transport is used to deliver data across IP networks. 

The average person on the Internet works in a predominately TCP/IP environment. Web 

browsers, for example, use TCP/IP to communicate with Web servers. 

Web Browsers, E-mail clients and Messenger Utilities Define Internet and its 

Applications. 

The Internet is a global system of interconnected computer networks that use the standard 

Internet Protocol Suite (TCP/IP) to serve billions of users worldwide. It is a network of 

networks that consists of millions of private, public, academic, business, and government 

networks, of local to global scope, that are linked by a broad array of electronic and optical 

networking technologies. The Internet carries a vast range of information resources and 

services, such as the inter-linked hypertext documents of the World Wide Web (WWW) and 

the infrastructure to support electronic mail 

 

E-mail - Short for electronic mail, e-mail or email is textmessages that may 

contain files, images, or otherattachments sent through a network to a specified individual or 

group of individuals. The first e-mail was sent by Ray Tomlinson in 1971. By 1996, more 
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electronic mail was being sent than postal mail. Below is an example and breakdown of an 

Internet e-mail address below is an example and breakdown of an Internet e-mail address. 

support@computerhope.com 

The first portion all e-mail addresses is the alias, user, group, or department of a company. In 

our above example support is the Technical Support department at Computer Hope. 

Next, the @ (at sign) is used as a divider in the e-mail address and is always required for all 

SMTP e-mail addresses and was first used by Ray Tomlinson. 

 

What is Telnet - Telnet is a user command and an underlying TCP/IP protocol for accessing 

remote computers. Through Telnet, an administrator or another user can access someone 

else's computer remotely. On the Web, HTTP and FTP protocols allow you to request 

specific files from remote computers, but not to actually be logged on as a user of that 

computer. With Telnet, you log on as a regular user with whatever privileges you may have 

been granted to the specific application and data on that computer. 

A Telnet command request looks like this (the computer name is made-up) The result of this 

request would be an invitation to log on with a userid and a prompt for a password. If 

accepted, you would be logged on like any user who used this computer every day. 

Telnet is most likely to be used by program developers and anyone who has a need to use 

specific applications or data located at a particular host computer. 

 

File Transfer Protocol (FTP) is a standard Internet protocol for transmitting files between 

computers on the Internet. Like the Hypertext Transfer Protocol (HTTP), which transfers 
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displayable Web pages and related files, and the Simple Mail Transfer Protocol (SMTP), 

which transfers e-mail, FTP is an application protocol that uses the 

Internet's TCP/IP protocols. FTP is commonly used to transfer Web page files from their 

creator to the computer that acts as their server for everyone on the Internet. It's also 

commonly used to download programs and other files to your computer from other servers. 

As a user, you can use FTP with a simple command line interface (for example, from the 

Windows MS-DOS Prompt window) or with a commercial program that offers a graphical 

user interface. Your Web browser can also make FTP requests to download programs you 

select from a Web page. Using FTP, you can also update (delete, rename, move, and copy) 

files at a server. You need to logon to an FTP server. However, publicly available files are 

easily accessed using anonymous FTP. Basic FTP support is usually provided as part of a 

suite of programs that come with TCP/IP. However, any FTP client program with a graphical 

user interface usually must be downloaded from the company that makes it. 

 

The World Wide Web is 

a system of Internet servers that supportspecially formatted documents. The documents are 

formatted in a markup language called HTML (HyperText Markup Language) that supports 

links to other documents, as well as graphics, audio, and video files. This means you can 

jump from one document to another simply by clicking on hot spots. Not all Internet servers 

are part of the World Wide Web. 
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Definition of Internet Chat - Internet chatting involves real-time instant text messaging 

between two or more users in chat rooms. They are many different types of Internet chats all 

with different purposes. Internet chatting has its advantages and disadvantages; therefore it is 

important to understand them so that you do not fall victim to predators who would seek to 

harm you. 

Benefits 

 Internet chat rooms allow you to communicate with different kinds of people from all over 

the world. They allow you to meet different kinds of people who share similar interests, 

goals, hobbies and desires. Internet chats can also be a great learning center ( e.g. chatting 

forums) where people can ask questions and receive answers on products and services, 

computer troubleshooting and more. 

Q 7. Explain the different applications of Internet and how can they contribute to day to day 

efficient functioning of a manager. 

Ans 7 - Internet is interconnection of large number of heterogeneous computer networks all 

over the world that can share information back and forth. These interconnected network 

exchange information by using same standards and protocols.  

Applications of internet 

The internet is treated as one of the biggest invention. It has a large number of uses. 

1. Communication: it is used for sending and receiving message from one and other through 

internet by using electronic mail. Some of the web sites providing this service are 

yahoomail.com Hotmail.com rediffmail.com etc 

2. Job searches: getting information regarding availability of job in different sectors and 

areas. You can publish your resume in online for prospective job. Some of the web sites 

providing this service are naukri.com, monster.com, summerjob.com, recuritmentindia.com 

etc. 

3. Finding books and study material : books and other study material stored around the 

world can be easily located through internet. Latest encyclopaedias are available online. 

4. Health and medicine: internet provide information and knowledge about field of health 

medicine people can have information about various disease and can receive help. Patient can 

be taken to virtual check room where they can meet doctors.  

5. Travel: one can use internet to gather information about various tourist place . it can be 

used for booking Holiday tours , hotels, train and flights. Some of the web sites providing this 

service areindiatravelog.com, rajtravel.com, makemytrip.com. 



6. Entertainment: one can download jokes, songs movies, latest sports updates through 

internet Some of the web sites providing this service arecricinfo.com, movies.com espn.com 

7. Shopping : internet is also used for online shopping. By just giving accounts details you 

can perform the transaction. You can even pay your bills and perform bank related 

transaction. 

8. Stock market updates : you can sell or buy shares while sitting on computer through 

internet. Several websites like ndtvprofit.com, moneypore.com, provide information 

regarding investment. 

9. Research : A large number of people are using internet for research purposes you can 

download any kind information by using internet  

10. Business use of internet: different ways by which internet can be used for business are: 

• Information about the product can be provided can be provided online to the 

customer . 

•Provide market information to the business 

• It help business to recruit talented people  

• Help in locating suppliers of the product . 

• Fast information regarding customers view about companies product 

• Eliminate middle men and have a direct contact with contact with customer . 

• Providing information to the investor by providing companies back ground and 

financial information on web site  

 

Unit 3 

Q 1. What is the word processing package? 

Ans 1 - Word Processing: Word Processing is the use of computers to prepare documents. 

On most larger shared systems, word processing tasks are handled in part by the system text 

editor, in part by layout commands and text formatting programs, and in part by printing 

facilities. On personal computers, integrated word processing packages that handle all three 

tasks are more common (such as MSWord and WordPerfect). 

Word Processor: A word processor generally refers to a WYSIWYG ("What You See Is 

What You Get") system where the formatting takes place while you enter your text; no 

further processing is needed prior to sending your work to a printer. Word and WordPerfect 

and other similar personal computer packages are examples of word processors. 



Word processing software is used to manipulate a text document, such as a resume or a 

report. You typically enter text by typing, and the software provides tools for copying, 

deleting and various types of formatting. Some of the functions of word processing software 

include: 

 Creating, editing, saving and printing documents. 

 Copying, pasting, moving and deleting text within a document. 

 Formatting text, such as font type, bolding, underlining or italicizing. 

 Creating and editing tables. 

 Inserting elements from other software, such as illustrations or photographs. 

 Correcting spelling and grammar. 

Word processing includes a number of tools to format your pages. For example, you can 

organize your text into columns, add page numbers, insert illustrations, etc. However, word 

processing does not give you complete control over the look and feel of your document. 

When design becomes important, you may need to use desktop publishing software to give 

you more control over the layout of your pages. 

Word processing software typically also contains features to make it easier for you to perform 

repetitive tasks. For example, let's say you need to send a letter to all your customers 

regarding a new policy. The letter is the same for all customers except for the name and 

address at the top of the letter. A mail merge function allows you to produce all the letters 

using one template document and a table with customer names and addresses in the database. 

Text editors shouldn't be confused with word processing software. While they do also allow 

you to create, edit and save text documents, they only work on plain text. Text editors don't 

use any formatting, such as underlined text or different fonts. Text editors serve a very 

different purpose from word processing software. They are used to work with files in plain 

text format, such as source code of computer programs or configuration files of an operating 

system. An example of a text editor would be Notepad on the Windows platform. 

Word Processing Software 

There are a number of different word processing applications. One of the most widely used 

ones is Word, which is part of Microsoft Office. Another widely used one is WordPerfect by 

the Corel Corporation. A third one is Writer, which is part of OpenOffice by Apache. While 

the first two are commercial software, OpenOffice is open source and can be downloaded and 

used free of charge. Finally, there is Pages, which is part of iWork by Apple. 

Text formatter: Text formatting is the (automatic) layout of a text for the printed page. When 

a text formatter is used, the formatting commands which specify the layout of the text of the 

letter, paper, manuscript, thesis, resume or whatever, on the output page are included with 

your text in an input or source file. You may use a text editor or a specialized WYSIWYG 

tool to create the source file. The source file must be processed to produce a version that can 

be viewed or printed. The Waterloo SCRIPT program that we used to have on UICVM is an 

example of a classic text formatter. A Web browser can be looked on as a modern text 

formatter; it processes and displays or prints HTML source files. 

Typesetting package: A typesetting package is used like text formatter is used (that is, you 

create an source file containing text and formatting commands, and process it to generate a 

separate output file), but a typesetting package allows even more control over the appearance 



of your output than a text formatter. You have control of almost every aspect of the 

formatting, including the spacing. It is often more difficult to use a typesetting package than a 

text formatter, but a typesetting package can often produce better looking results. TeX on 

tigger and icarus and PCTeX for personal computers are examples of typesetting packages. 

Document Layout Package: The production of a larger word processing project such as a 

major paper or a thesis can be facilitated by the use of a document layout package. When you 

use a document layout package, instead of your concerning yourself with the placement of 

your text on the page, you identify it as belonging to specific components of your document, 

such as the title page, a heading, a paragraph, a figure or table, a bibliography. A document 

layout package gives you a choice of several layouts for your document in which the 

document components may be formatted differently. LaTeX, which is available both on 

tigger and icarus and on the ACCC public personal computers, uses the TeX typesetting 

package to process input files. 

Q 2. Why do we use the print preview facility? How is it useful? 

Ans 2 - Print preview is a feature that allows you to view what a printed version of the 

document would look like on the screen before printing a hard copy. By using print preview, 

you can find any errors that may exist or fix the layout before printing, which can save ink or 

toner and paper by not having to print more than once. To open the print preview feature, 

click the print preview icon on the toolbar, like that shown in the picture or click File and 

choose the Print Preview option. 

Shortcut keys 

Microsoft Word - Press Ctrl+F2 to open the print preview for the document you're currently 

viewing. 

All other programs - Many programs do not have a shortcut key for the print preview feature. 

However, you can press Alt+F to open the file menu and press V, R, or the other underlined 

character (Mnemonic) for the Print Preview. 

The print preview feature is essential for mark-up language editing applications, especially 

those focused on web development. 

Advantages of print preview functionality include: 

 Reduction of wasted paper with errors in the document. 

 Option of magnifying smaller fonts on the document, so that user can read everything 

and make sure document is error-free. 

 Ability to view multiple pages in the same document before printing. 

 Ability to adjust the paper size, the margins, use of colored ink vs. black and white, 

and even the paper orientation for the document. 

Q 3. What is word wrap feature? How is it useful? 

Ans 3 – Word wrap is a feature in word processing, a feature that causes the word processor 

to force all text to fit within the defined margins. When you fill one line with text, the word 



processor automatically jumps to the next line so that you are not required to keep track of 

line lengths and to press the Return key after each line. The word processor divides lines in 

such a way that a word is never split between two lines (unless the word processor supports 

hyphenation). 

Word wrap also occurs if you change the margins. In this case, the word processor readjusts 

all the text so that it fits within the new margins. 

Note that word wrap inserts a soft return at the end of each line, not a hard return. Soft returns 

are invisible codes that the word processor utilizes. Hard returns are real characters inserted 

into the document. 

Some word processors allow you to turn off the word-wrap feature. This is useful for writing 

programs and other types of formatted text where you want complete control over new lines. 

Some word processors allow you to turn off the word-wrap feature. This is useful for writing 

programs and other types of formattedtext where you want complete control over new lines. 

 

Q 4. What is the applicability of spreadsheets in business world? 

Ans 4 - Spreadsheets are used in varied ways within business contexts. In general, 

spreadsheets store data sets, but they also provide a range of utilities to manage and process 

the data sets. This makes them particularly useful to businesses. Through preset and user-

defined formulas, spreadsheets can perform mathematical, statistical, financial and 

organizational transformations on sets of data. Spreadsheets help to present data in organized 

ways and to inform future planning decisions. Businesses use spreadsheets in ways that are 

suited to their own services, but these uses tend to fall into a few general categories. 

Storing data, analyzing data, presentation, future planning, Modelling and Planning,  

Household Finance Planning, Business Accounts and Budgeting, Invoices, Wages,  

Predictions / Simulations, Calculations e.g. Adding, Subtracting, etc., Break even analysis, 

Statistical analysis, Creating Graphs e.g. bar chart, pie chart, Collect data from different 

sources e.g. phone number, prices, Explore and interpret data in order to draw conclusions for 

business etc.  

Q 5. Differentiate between the print and draw features of graphic software. 

Ans 5 - In Paint programs, images are represented by bits. The shapes cannot be manipulated 

as separate entities. They can only be changed by modifying individual pixels with a tool. 

Text is not editable. When images are scaled up, the same pixels get bigger and resolution is 

reduced. 

Programs that are raster based include Photoshop and MacPaint. Tools typical of paint 

programs are paintbrush, spraycan and eraser. In vector graphics, objects, such as lines, 

curves, shapes or text, are based upon mathematical formulae. Software programs that 

exclusively allow the creation and manipulation of vector graphics are called 'draw' 



programs. Programs that are vector based include Adobe Illustrator and MacDraw. Illustrator 

uses Bézier curves based on a formula devised by Pierre Bézier. Tools typical of draw 

programs are pencil and pen. When vector images are scaled up, resolution is not affected, 

because the formulae determine where the pixels go for the best image display. Enlarging a 

vector image (left) scales up the shape with no loss of quality. 

 

Q 6. Explain how a cell address can be made fully or partially absolute when used in formula. 

Ans 6 - CELL REFERENCE OVERVIEW - A cell reference in spreadsheet programs like 

Excel and Google Spreadsheets identifies the location of a cell in the worksheet. A cell is one 

of the box-like structures that fill a worksheet and each cell can be located by means of its 

cell reference - such as A1, F26 or W345 - consisting of the columnletter and row number 

that intersect at the cell's location. When listing a cell reference, the column letter is always 

listed first. Cell references are used in formulas, functions, charts, and other Excel 

commands. 

RELATIVE, ABSOLUTE, AND MIXED CELL REFERENCES 

There are three types of references that can be used in Excel and Google spreadsheets and 

they are easily identified by the presence or absence of dollar signs ($) within the cell 

reference: 

 relative cell references contain no dollar signs - as shown in the formula in row 2: = 

A2 + A4; 

 absolute cell references have dollar signs attached to each letter or number in a 

reference - as shown in the formula in row 4: =$A$2+$A$4; 

 mixed cell references have dollar signs attached to either the letter or the number in a 

reference but not both - as shown in the formula in row 5: =$A2+A$4. 

Q 7. What is bit-mapped image? Why it is so called? 

Ans 7 - Bitmap (or raster) images are stored as a series of tiny dots called pixels. Each pixel 

is actually a very small square that is assigned a color, and then arranged in a pattern to form 

the image. When you zoom in on a bitmap image you can see the individual pixels that make 

up that image. Bitmap graphics can be edited by erasing or changing the color of individual 

pixels using a program such as Adobe Photoshop. 

Unlike bitmaps, vector images are not based on pixel patterns, but instead use mathematical 

formulas to draw lines and curves that can be combined to create an image from geometric 

objects such as circles and polygons. Vector images are edited by manipulating the lines and 

curves that make up the image using a program such as Adobe Illustrator. 

Vector images have some important advantages over bitmap images. Vector images tend to 

be smaller than bitmap images. That‘s because a bitmap image has to store color information 

for each individual pixel that forms the image. A vector image just has to store the 

mathematical formulas that make up the image, which take up less space. 

https://www.thoughtco.com/what-is-cell-in-excel-3123609
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Vector images are also more scalable than bitmap images. When a bitmap image is scaled up 

you begin to see the individual pixels that make up the image. This is most noticeable in the 

edges of the image. There are ways of making these jagged edges less noticeable but this 

often results in making the image blurry as well. When a vector image is scaled up, the image 

is redrawn using the mathematical formula. The resulting image is just as smooth as the 

original. Unfortunately, vector formats are not well supported on the web. The two most 

popular image formats used on the Web, GIF and JPEG are bitmap formats. Most vector 

images must first be converted into bitmaps images (or rasterized) before they can be used on 

the Web. An exception is the SWF format used to create animations using Macromedia‘s 

Flash animation software. Bitmap formats are best for images that need to have a wide range 

of color gradations, such as most photographs. Vector formats, on the other hand, are better 

for images that consist of a few areas of solid color. Examples of images that are well suited 

for the vector format include logos and type. 

Q 8. Differentiate between row range, column range, and block range of cells in spread sheet. 

Ans 8 - A range is a group or block of cells in a worksheet that has been selected or 

highlighted. When cells have been selected they are surrounded by an outline or border as 

shown in the image to the left. 

A range can also be a group or block of cell references that can be, for example, 

 entered as an argument for a function; 

 used to create a graph; 

 used to create bookmarks to specific data in a workbook. 

By default, this outline or border surrounds only one cell in a worksheet at a time, which is 

known as the active cell. Changes to a worksheet - such as data editing or formatting, by 

default, affect the active cell. When a range of more than one cell is selected, changes to the 

worksheet - with certain exceptions such as data entry and editing - affect all cells in the 

selected range. Click the first cell in the range, and then drag to the last cell, or hold down 

SHIFT while you press the arrow keys to extend the selection. You can also select the first 

cell in the range, and then press F8 to extend the selection by using the arrow keys. To stop 

extending the selection, press F8 again.  

You can also select cells in a row or column by selecting the first cell and then pressing 

CTRL+SHIFT+ARROW key (RIGHT ARROW or LEFT ARROW for rows, UP ARROW 

or DOWN ARROW for columns). 

Note If the row or column contains data, CTRL+SHIFT+ARROW key selects the row or 

column to the last used cell. Pressing CTRL+SHIFT+ARROW key a second time selects the 

entire row or column. 

Q 9. What is the role of presentation graphics software in enhancing the effectiveness of 

manager‘s presentation skills? 



Ans 9 - PowerPoint is a complete presentation graphics package. It gives you everything you need 

to produce a professional-looking presentation. PowerPoint offers word processing, outlining, 

drawing, graphing, and presentation management tools- all designed to be easy to use and learn. 

PowerPoint is the most popular presentation program which allows users to create, edit and 

show beautiful presentations with the help of slides. The user can combine the text, graphics 

and multimedia to support a presentation. Using power point as a presentation tool is a good 

way, as it offers some distinct advantages. Here are some important benefits of using power 

point for presentations. 

One of the most important benefits that you get from using PowerPoint program as a 

presentation tool is that you can not only create and modify professional-looking 

presentations, but can gain mastery on it eventually. This is easy to learn and organize the 

slides in a professional way. All that is needed to be done is to do a little practice. This is the 

reason that PowerPoint software is so popular among the professionals. 

Microsoft Power point provides numerous features which can be used in order to improve 

your presentation skills. For example, the feature of SmartArt that can be used to create 

diagrams including text and pictures. Another feature which is worth mentioning, that is, 

using shapes. If you want to create attractive presentations, you can insert different shapes 

that Microsoft PowerPoint offers. Using shapes in accordance with the requirement in your 

presentations will enhance the beauty of your presentation. On the other hand, it will be very 

much helpful for making descriptions. In addition, using images is also a good way to create 

interesting and appealing presentations. There are times when you need to add images to 

bring the clarity, thus in such times using the images will be of great help. Besides, there are 

other features, such as, slide transitions and animation which may be used as and when 

needed - depending on the situations. Thus the combination of smart graphic variant with a 

clear description of your presentation can add elegance to your PowerPoint presentation. 

There may be times when you are asked to quickly provide the summary of your content or it 

might be that you need to create short and clear messages in order that these may be clearly 

understood by your audience. Or you might want to remind yourself about providing the 

details by elaborating the points. In doing so, using the simple bullet points can be helpful to 

reduce even the complicated and long messages while it lets you focus on the main points of 

the presentation. 

Another benefit you get by using PowerPoint for your presentations is obviously about its 

integration with other Microsoft products. This will allow you to integrate information in to 

PowerPoint presentation using the linking and embedding techniques with MS Word, Excel 

and Access. 

It may thus be rightly said that using PowerPoint for your presentations will work well and 

guarantees that your presentation can run successfully. It keeps your audience engaged and 

excited while it ensures their understanding of information transmitted in a way as needed. 

 



Unit 4 

Q 1. What is a database? What is a database management system?  What is the role of 

database management systems in improving the productivity of the business? 

Ans 1 - A database is a collection of information that is organized so that it can be easily 

accessed, managed and updated. Data is organized into rows, columns and tables, and it is 

indexed to make it easier to find relevant information. Data gets updated, expanded and 

deleted as new information is added. Databases process workloads to create and update 

themselves, querying the data they contain and running applications against it. 

 A database is a collection of information that is organized so that it can be easily accessed, 

managed and updated. Data is organized into rows, columns and tables, and it is indexed to 

make it easier to find relevant information. Data gets updated, expanded and deleted as new 

information is added. Databases process workloads to create and update themselves, querying 

the data they contain and running applications against it. Computer databases typically contain 

aggregations of data records or files, such as sales transactions, product catalogs and 

inventories, and customer profiles. 

Types of Databases –  

Relational databases, Distributed databases, Cloud database, No-SQL database, Object-

oriented database, graphical databases 

Database Management System - A database management system (DBMS) is system software 

for creating and managing databases. The DBMS provides users and programmers with a 

systematic way to create, retrieve, update and manage data. A DBMS makes it possible for 

end users to create, read, update and delete data in a database. The DBMS essentially serves 

as an interface between the database and end users or application programs, ensuring that 

data is consistently organized and remains easily accessible. The DBMS manages three 

important things: the data, the database engine that allows data to be accessed, locked and 

modified -- and the database schema, which defines the database‘s logical structure. These 

three foundational elements help provide concurrency, security, data integrity and uniform 

administration procedures. Typical database administration tasks supported by the DBMS 

include change management, performance monitoring/tuning and backup and recovery. Many 

database management systems are also responsible for automated rollbacks, restarts and 

recovery as well as the logging and auditing of activity. The DBMS is perhaps most useful 

for providing a centralized view of data that can be accessed by multiple users, from multiple 

locations, in a controlled manner. A DBMS can limit what data the end user sees, as well as 

how that end user can view the data, providing many views of a single database schema. End 

users and software programs are free from having to understand where the data is physically 

located or on what type of storage media it resides because the DBMS handles all requests. 

The DBMS can offer both logical and physical data independence. That means it can protect 

users and applications from needing to know where data is stored or having to be concerned 

about changes to the physical structure of data (storage and hardware). As long as programs 
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use the application programming interface (API) for the database that is provided by the 

DBMS, developers won't have to modify programs just because changes have been made to 

the database. 

Database management systems are systems that manage the full data structure and exercise 

full control over the data stored in an organization‘s database. As compared to the traditional 

approaches of maintaining data in an organization, the modern system has a number of 

advantages. Organizational data is always susceptible to losses and therefore a proper system 

is highly recommended when a lot of data exists. The following are benefits of using database 

management systems in an organization.  

Data Sharing Is Improved In The Organization - Proper database management systems 

help in gaining better access to data as well as better management of the data. In turn, better 

access helps the end users share the data fast and effectively across the organization. 

Improvement In Data Security - A better framework is provided for enforcement of data 

privacy and security policies. The risks of data security breaches are minimized and corporate 

data is used properly. 

Effective Data Integration - When data management is improved, it promotes an integrated 

picture of an organization‘s operations. It becomes easy to see how operations in one segment 

of the organization affects other segments of the organization. Thus, effective integration of 

data is accomplished through the use of data management solutions. 

Database Management Systems Minimize Data Inconsistency - Data inconsistency occurs 

when different versions of data exist in different places in an organization. By using a proper 

management system and data quality management tools, the problem of data inconsistency is 

minimized. 

Better Access To Data - A management system helps in getting quick solutions to database 

queries, and therefore, data access is faster and more accurate. End users like sales people 

will have enhanced access to the data, enabling a faster sales cycle and a more sound decision 

making process. 

Increase In Productivity Of The End User - By deploying the best data quality tools and 

database management systems, the productivity of the end user is increased. With the data 

management tools, the end users are empowered to make quick and informed decisions that 

can decide the success and failure of a company in a long run. 

Quick Decision Making - When data is better managed and access is improved, quality 

information is generated and the user is enabled to make faster decisions. A good database 

managing system helps in providing a framework to facilitate data quality initiatives and in 

turn, higher quality information helps in making better, faster decisions in an organization. 

Better data analysis, automation is the key to efficiency, DBMS better than manual 

processes,  



 

Q 2. What is the utility of MS Access? How can we use the query language to enhance the 

effectiveness of databases and to enhance the data analytic skills of a candidate? 

Ans 2 - Microsoft Access is a Database Management System (DBMS) from Microsoft that 

combines the relational Microsoft Jet Database Engine with a graphical user interface and 

software development tools. It is a part of the Microsoft Office suite of applications, included 

in the professional and higher editions. This is an introductory tutorial that covers the basics 

of MS Access.  

Microsoft Access is an information management tool that helps you store information for 

reference, reporting, and analysis.  Microsoft Access helps you analyze large amounts of 

information, and manage related data more efficiently than Microsoft Excel or other 

spreadsheet applications.  This article shows you when to use Access, and how it can help 

make you more effective. 

How does a Microsoft Access database work? 

Microsoft Access works in the same manner any database does, by storing related 

information together, and letting you create connections (commonly called relationships) 

between different things.  The relationships between two different things in MSAccess can be 

very simple (such as a contact at a customer and the customer itself) or complex.  In the 

example below, the blue boxes represent the major things we're tracking in our MS Access 

database tables, and the reports at right show how you can join the related information for 

analysis and reporting. Microsoft Access database relationships - the key place where 

MSAccess offers value.  

Data is stored in Microsoft Access tables (think of them as mini-spreadsheets that store only 

one type of thing).  A table can have many fields (think of them as columns in your 

spreadsheet).  Each field in a table can be set up to allow or prevent users from entering 

certain information (for example, you could say one field only accepts dates, another can only 

allow a user to enter a numeric value, while another lets them enter anything they want). 

Once you have your MS Access tables, fields, and relationships set up, you can create data 

entry forms that use those tables to store your information and later create reports with the 

data.  Microsoft Access forms are incredibly easy (and fun) to design with a wysiwyg form 

design tool.  And you can use MS Access forms to simplify data entry for users by grouping 

related fields together, and hiding fields they don't need to enter.  The Microsoft Access 

Command Button Wizard even helps you to create simple buttons for your forms without 

understanding how to create macros and Visual Basic. 

 

Q 3. What is the role of reports generated by database systems? How can one use these 

reports to enhance the business efficiency? 



Ans 3 - A database report is the formatted result of database queries and contains useful data 

for decision-making and analysis. Most good business applications contain a built-in 

reporting tool; this is simply a front-end interface that calls or runs back-end database queries 

that are formatted for easy application usage. For example, a banking software application 

may contain specifically defined reports on all customers with large deposits or reports on 

monthly loan summaries for all customers. 

To extract data, a query must be run with various tools that call at least one query language. 

Structured Query Language (SQL) is the most popular and well-known query language. 

Other query languages include: 

Hyper Text Structured Query Language (HTSQL): This language translates hypertext transfer 

protocol (HTTP) queries to SQL. 

Poliqarp Query Language: This language searches annotated text. 

SPARQL (a recursive acronym for SPARQL Protocol and RDF Query Language): This 

language is for graphing applications. 

Another standard reporting feature is the ability to create output parameters or restrictions. 

For example, when a user runs a monthly loans summary report, the user first enters the 

specific month or account type associated with the requested report. Specialized reporting 

tools not typically available via simple queries may be connected to a database to facilitate 

additional reporting capabilities. These often offer greater data insight and highlight trends 

and patterns, and are frequently labeled under the buzzword "business intelligence" (BI). 

Types of Reports – 

Customer List - One of the reports you can generate using Access is a list of your entire 

customer base. Using the qualifiers you have created such as address or number of 

employees, you can arrange your data in any way you would like. You can break your 

customers up by geographical region, arrange them based on telephone area code or postal 

ZIP code or put them in order of when they were entered into the database. You can show 

any of the information you have collected about your customers in your customer list report 

that can help you to better analyze your business. 

Sales Volume - As a database program, Access is able to collect any data you enter into it and 

in any format you need it in. You can create either a box entry field where you input sales 

into the database, or you can create check boxes with ranges of annual sales. Access can then 

generate a report for you based on customer sales and arranged in any way you would like. 

Sales Representatives - Access can be used to generate reports on the progress being made by 

sales representatives with all of your customers. You can arrange the information by sales 

representative, by volume with sales representative names attached or by region. You can 

generate reports that will help you to see how often customers are being contacted and what 

notes are being made by sales personnel. 



Products - Access can also help you keep track of your inventory and product sales as well. 

You can create profiles of all of your material purchases, and then generate reports that can 

show what vendors are used to purchase which products. You can also create product profiles 

and track sales. Any information from sales volume to vendor purchase price can be 

analyzed. 

Employees - Your employee database can be kept in Access, and from there you can generate 

human resources reports. You can see how many employees you have and break reports 

down by division or tenure with the company. You can analyze salaries, and you can look at 

productivity figures with Access reports. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



information technology for management 

Unit -1 

block structure of a computer- A computer can process data, pictures, sound and graphics. 

They can solve highly complicated problems quickly and accurately. A computer as shown in 

Fig.  performs basically five major computer operations or functions irrespective of their size 

and make. These are 

1) it accepts data or instructions by way of input, 

2) it stores data, 

3) it can process data as required by the user, 

4) it gives results in the form of output, and 

5) it controls all operations inside a computer. 

We discuss below each of these Computeroperations 

 

1. Input: This is the process of entering data and programs in to the computer system. which 

takes as inputs raw data and performs some processing giving out processed data.  

2. Storage: The process of saving data and instructions permanently is known as storage. 

Data has to be fed into the system before the actual processing starts. It is because the 

processing speed of Central Processing Unit (CPU) is so fast that the data has to be provided 

to CPU with the same speed. Therefore the data is first stored in the storage unit for faster 
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access and processing. This storage unit or the primary storage of the computer system is 

designed to do the above functionality. It provides space for storing data and instructions. 

The storage unit performs the following major functions: 

• All data and instructions are stored here before and after processing. 

• Intermediate results of processing are also stored here. 

3. Processing: The task of performing operations like arithmetic and logical operations is 

called processing. The Central Processing Unit (CPU) takes data and instructions from the 

storage unit and makes all sorts of calculations based on the instructions given and the type 

of data provided. It is then sent back to the storage unit. 

4. Output: This is the process of producing results from the data for getting 

useful information. Similarly the output produced by the computer after processing must 

also be kept somewhere inside the computer before being given to you in human readable 

form. Again the output is also stored inside the computer for further processing 

5. Control: The manner how instructions are executed and the above operations are 

performed. Controlling of all operations like input, processing and output are performed by 

control unit. It takes care of step by step processing of all operations inside the computer. 

FUNCTIONAL UNITS 

In order to carry out the operations mentioned in the previous section the computer 

allocates the task between its various functional units. The computer system is divided into 

three separate units for its operation. They are 

1) arithmetic logical unit 

2) control unit. 

3) central processing unit. 

Arithmetic Logical Unit (ALU)  Logical Unit 

Logical Unit :After you enter data through the input device it is stored in the primary 

storage unit. The actual processing of the data and instruction are performed by Arithmetic 

Logical Unit. The major operations performed by the ALU are addition, subtraction, 

multiplication, division, logic and comparison. Data is transferred to ALU from storage unit 
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when required. After processing the output is returned back to storage unit for further 

processing or getting stored. 

Control Unit (CU) 

The next component of computer is the Control Unit, which acts like the supervisor seeing 

that things are done in proper fashion. Control Unit is responsible  for  co ordinating various 

operations using time signal. The control unit determines the sequence in which computer 

programs and instructions are executed. Things like processing of programs stored in the 

main memory, interpretation of the instructions and issuing of signals for other units of the 

computer to execute them. It also acts as a switch board operator when several users access 

the computer simultaneously. Thereby it coordinates the activities of computer’s peripheral 

equipment as they perform the input and output.  

Central Processing Unit (CPU)  

The ALU and the CU of a computer system are jointly known as the central processing unit. 

You may call CPU as the brain of any computer system. It is just like brain that takes all 

major decisions, makes all sorts of calculations and directs different parts of the computer 

functions by activating and controlling the operations. 

 Characteristic of a Computer 

Speed 

Accuracy 

 Diligence 

 Versatility  

 Power of Remembering 

 No IQ 

 No Feeling, Storag 

 Generation of Computers 

 First Generation of Computers (1942-1955) he beginning of commercial computer age is 

from UNIVAC (Universal Automatic Computer). It was developed by two 

scientists Mauchly and Echert at the Census Department of United States in 1947. The first 
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generation computers were used during 1942-1955. They were based on vacuum tubes. 

Examples of first generation computers are ENIVAC and UNIVAC-1. 

Advantages 

 Vacuum tubes were the only electronic component available during those days. 

 Vacuum tube technology made possible to make electronic digital computers. 

 These computers could calculate data in millisecond. 

Disadvantages 

 The computers were very large in size. 

 They consumed a large amount of energy. 

 They heated very soon due to thousands of vacuum tubes. 

 They were not very reliable. 

 Air conditioning was required. 

 Constant maintenance was required. 

 Non-portable. 

 Costly commercial production. 

 Limited commercial use. 

 Very slow speed. 

 Limited programming capabilities. 

 Used machine language only. 

 Used magnetic drums which provide very less data storage. 

 Used punch cards for input. 

 Not versatile and very faul 

 

Second Generation Computers (1955-1964) 

The second generation computers used transistors. The scientists at Bell laboratories 

developed transistor in 1947. These scientists include John Barden, William Brattain and 

William Shockley. The size of the computers was decreased by replacing vacuum tubes with 

transistors. The examples of second generation computers are IBM 7094 series, IBM 1400 

series and CDC 164etc. 

Advantages 

 Smaller in size as compared to the first generation computers. 
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 The 2nd generation Computers were more reliable 

 Used less energy and were not heated. 

 Wider commercial use 

 Better portability as compared to the first generation computers. 

 Better speed and could calculate data in microseconds 

 Used faster peripherals like tape drives, magnetic disks, printer etc. 

 Used Assembly language instead of Machine language. 

 Accuracy improved. 

Disadvantages 

 Cooling system was required 

 Constant maintenance was required 

 Commercial production was difficult 

 Only used for specific purposes 

 Costly and not versatile 

 Puch cards were used for input. 

 

Third Generation Computers (1964-1975) 

The Third generation computers used the integrated circuits (IC). Jack Kilby developed the 

concept of integrated circuit in 1958. It was an important invention in the computer field. 

The first IC was invented and used in 1961. The size of an IC is about ¼ square inch. A single 

IC chip may contain thousands of transistors. The computer became smaller in size, faster, 

more reliable and less expensive. The examples of third generation computers are IBM 

370, IBM System/360, UNIVAC 1108 and UNIVAC AC 9000 etc. 

Advantages 

 Smaller in size as compared to previous generations. 

 More reliable. 

 Used less energy 

 Produced less heat as compared to the previous two generations of computers. 

 Better speed and could calculate data in nanoseconds. 

 Used fan for heat discharge to prevent damage. 

 Maintenance cost was low because hardware failure is reare. 

 Totally general purpose 
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 Could be used for high-level languages. 

 Good storage 

 Versatile to an extent 

 Less expensive 

 Better accuracy 

 Commercial production increased. 

 Used mouse and keyboard for input. 

Disadvantages 

 Air conditioning was required. 

 Highly sophisticated technology required for the manufacturing of IC chips. 

 

Fourth Generation Computers (1975-Present) 

The fourth generation computers started with the invention of Microprocessor. The 

Microprocessor contains thousands of ICs. Ted Hoff produced the first microprocessor in 

1971 for Intel. It was known as Intel 4004. The technology of integrated circuits improved 

rapidly. The LSI (Large Scale Integration) circuit and VLSI (Very Large Scale Integration) 

circuit was designed. It greatly reduced the size of computer. The size of modern 

Microprocessors is usually one square inch. It can contain millions of electronic circuits. The 

examples of fourth generation computers are Apple Macintosh & IBM PC. 

Advantages 

 More powerful and reliable than previous generations. 

 Small in size 

 Fast processing power with less power consumption 

 Fan for heat discharging and thus to keep cold. 

 No air conditioning required. 

 Totally general purpose 

 Commercial production 

 Less need of repair. 

 Cheapest among all generations 

 All types of High level languages can be used in this type of computers 

Disadvantages 

 The latest technology is required for manufacturing of Microprocessors. 



 

Fifth Generation Computers (Present & Beyond) 

Scientists are working hard on the 5th generation computers with quite a few 

breakthroughs. It is based on the technique ofArtificial Intelligence (AI). Computers can 

understand spoken words & imitate human reasoning. Can respond to its surroundings 

using different types of sensors. Scientists are constantly working to increase the processing 

power of computers. They are trying to create a computer with real IQ with the help of 

advanced programming and technologies. IBM Watson computeris one example that 

outsmarts Harvard University Students. The advancement in modern technologies will 

revolutionize the computer in future. 

 

 

 

 Classification of Computers 

Computers differ based on their data processing abilities. They are classified according to 

purpose, data handling and functionality 

According to purpose, computers are either general purpose or specific purpose. General 

purpose computers are designed to perform a range of tasks. 

They have the ability to store numerous programs, but lack in speed and efficiency. Specific 

purpose computers are designed to handle a specific problem or to perform a specific task. 

A set of instructions is built into the machine. 

According to data handling, computers are analog, digital or hybrid. Analog computers work 

on the principle of measuring, in which the measurements obtained are translated into 

data. Modern analog computers usually employ electrical parameters, such as voltages, 

resistances or currents, to represent the quantities being manipulated. Such computers do 

not deal directly with the numbers. They measure continuous physical magnitudes. Digital 

computers are those that operate with information, numerical or otherwise, represented in 

a digital form. Such computers process data into a digital value (in 0s and 1s). They give the 

results with more accuracy and at a faster rate. Hybrid computers incorporate the 
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measuring feature of an analogcomputer and counting feature of a digital computer. For 

computational purposes, these computers use analog components and for storage, digital 

memories are used. 

According to functionality, computers are classified as : 

Analog Computer  

 An analog computer (spelt analogue in British English) is a form of computer that 

uses continuous physical phenomena such as electrical, mechanical, or hydraulic quantities 

to model the problem being solved 

 

 

Digital Computer 

 A computer that performs calculations and logical operations with quantities represented 

as digits, usually in the binary number system 

Hybrid Computer (Analog + Digital) 

 A combination of computers those are capable of inputting and outputting in both digital 

and analog signals. A hybrid computer system setup offers a cost effective method of 

performing complex simulations. 

 On the basis of Size 

Super Computer 

The fastest and most powerful type of computer Supercomputers are very expensive and 

are employed for specialized applications that require immense amounts of mathematical 

calculations. For example, weather forecasting requires a supercomputer. Other uses of 

supercomputers include animated graphics, fluid dynamic calculations, nuclear energy 

research, and petroleum exploration. 

The chief difference between a supercomputer and a mainframe is that a supercomputer 

channels all its power into executing a few programs as fast as possible, whereas a 

mainframe uses its power to execute many programs concurrently. 

Mainframe Computer 
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A very large and expensive computer capable of supporting hundreds, or even thousands, of 

users simultaneously. In the hierarchy that starts with a simple microprocessor (in watches, 

for example) at the bottom and moves to supercomputers at the top, mainframes are just 

below supercomputers. In some ways, mainframes are more powerful than supercomputers 

because they support more simultaneous programs. But supercomputers can execute a 

single program faster than a mainframe. 

Mini Computer 

A midsized computer. In size and power, minicomputers lie 

between workstations and mainframes. In the past decade, the distinction between large 

minicomputers and small mainframes has blurred, however, as has the distinction between 

small minicomputers and workstations. But in general, a minicomputer is a multiprocessing 

system capable of supporting from 4 to about 200 users simultaneously. 

Micro Computer or Personal Computer 

• Desktop Computer: a personal or micro-mini computer sufficient to fit on a desk. 

• Laptop Computer: a portable computer complete with an integrated screen and keyboard. 

It is generally smaller in size than a desktop computer and larger than a notebook computer. 

• Palmtop Computer/Digital Diary /Notebook /PDAs: a hand-sized computer. Palmtops 

have no keyboard but the screen serves both as an input and output device. 

Workstations 

A terminal or desktop computer in a network. In this context, workstation is just a generic 

term for a user's machine (client machine) in contrast to a "server" or "mainframe." 

 

Computer – Memory 

A memory is just like a human brain. It is used to store data and instructions. Computer 

memory is the storage space in computer where data is to be processed and instructions 

required for processing are stored. The memory is divided into large number of small parts 

called cells. Each location or cell has a unique address which varies from zero to memory 
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size minus one. For example if computer has 64k words, then this memory unit has 64 * 

1024=65536 memory locations. The address of these locations varies from 0 to 65535. 

Memory is primarily of three types 

 Cache Memory 

 Primary Memory/Main Memory 

 Secondary Memory 

Cache Memory 

Cache memory is a very high speed semiconductor memory which can speed up CPU. It 

acts as a buffer between the CPU and main memory. It is used to hold those parts of data 

and program which are most frequently used by CPU. The parts of data and programs are 

transferred from disk to cache memory by operating system, from where CPU can access 

them. 

Advantages 

The advantages of cache memory are as follows: 

 Cache memory is faster than main memory. 

 It consumes less access time as compared to main memory. 

 It stores the program that can be executed within a short period of time. 

 It stores data for temporary use. 

Disadvantages 

The disadvantages of cache memory are as follows: 

 Cache memory has limited capacity. 

 It is very expensive. 

Primary Memory (Main Memory) 

Primary memory holds only those data and instructions on which computer is currently 

working. It has limited capacity and data is lost when power is switched off. It is generally 



made up of semiconductor device. These memories are not as fast as registers. The data 

and instruction required to be processed reside in main memory. It is divided into two 

subcategories RAM and ROM. 

Characteristics of Main Memory 

 These are semiconductor memories 

 It is known as main memory. 

 Usually volatile memory. 

 Data is lost in case power is switched off. 

 It is working memory of the computer. 

 Faster than secondary memories. 

 A computer cannot run without primary memory. 

Secondary Memory 

This type of memory is also known as external memory or non-volatile. It is slower than 

main memory. These are used for storing data/Information permanently. CPU directly does 

not access these memories instead they are accessed via input-output routines. Contents 

of secondary memories are first transferred to main memory, and then CPU can access it. 

For example : disk, CD-ROM, DVD etc. 

Characteristic of Secondary Memory 

 These are magnetic and optical memories 

 It is known as backup memory. 

 It is non-volatile memory. 

 Data is permanently stored even if power is switched off. 

 It is used for storage of data in a computer. 

 Computer may run without secondary memory. 

Definition - What does Mass Storage Device (MSD) mean? 



A mass storage device (MSD) is any storage device that makes it possible to store and port 

large amounts of data across computers, servers and within an IT environment. MSDs are 

portable storage media that provide a storage interface that can be both internal and 

external to the computer. 

Computer - Input Devices 

Following are few of the important input devices which are used in a computer: 

 Keyboard 

 Mouse 

 Joy Stick 

 Light pen 

 Track Ball 

 Scanner 

 Graphic Tablet 

 Microphone 

 Magnetic Ink Card Reader(MICR) 

 Optical Character Reader(OCR) 

 Bar Code Reader 

 Optical Mark Reader(OMR) 

Computer - Output Devices 

Following are few of the important output devices which are used in a computer. 

 Monitors 

 Graphic Plotter 

 Printer 

\\\ 

 



 

Unit -2 

Software:- Software is a generic term for organized collections of computer data and 

instructions, often broken into two major categories: system software that provides the 

basic non-task-specific functions of the computer, and application software which is used by 

users to accomplish specific tasks. 

System software is responsible for controlling, integrating, and managing the individual 

hardware components of a computer system so that other software and the users of the 

system see it as a functional unit without having to be concerned with the low-level details 

such as transferring data from memory to disk, or rendering text onto a display. Generally, 

system software consists of an operating system and some fundamental utilities such as disk 

formatters, file managers, display managers, text editors, user authentication (login) and 

management tools, and networking and device control software. 

Application software, on the other hand, is used to accomplish specific tasks other than just 

running the computer system. Application software may consist of a single program, such as 

an image viewer; a small collection of programs (often called a software package) that work 

closely together to accomplish a task, such as a spreadsheet or text processing system; a 

larger collection (often called a software suite) of related but independent programs and 

packages that have a common user interface or shared data format, such as Microsoft 

Office, which consists of closely integrated word processor, spreadsheet, database, etc.; or a 

software system, such as a database management system, which is a collection of 

fundamental programs that may provide some service to a variety of other independent 

applications. 

Software is created with programming languages and related utilities, which may come in 

several of the above forms: single programs like script interpreters, packages containing a 

compiler, linker, and other tools; and large suites (often called Integrated Development 

Environments) that include editors, debuggers, and other tools for multiple languages.  



Programming Language 

A programming language is a special language programmers use to develop 

applications, scripts, or other set of instructions for computers to execute. The 

following is an index of the different programming and scripting languages currently 

listed on our site. 

 

Ada 

AIML 

Assembly 

AutoHotkey 

BASIC 

Batchfile 

BCPL 

C 

C# 

C++ 

COBOL 

CPL 

 

Classification of Programming Languages 

Computer programming language can be classified into two major categories: 

•Low Level 

•High Level 

Low Level Languages 

The languages which use only primitive operations of the computer are known as low 

language. In these languages, programs are written by means of the memory 

and registers available on the computer. As we all know that the architecture of computer 

differs from one machine to another, so far each type of computer there is a separate low 

level programming language. In the other words, Programs written in one low level 

http://www.computerhope.com/jargon/p/progmmer.htm
http://www.computerhope.com/jargon/s/script.htm
http://www.computerhope.com/jargon/a/ada.htm
http://www.computerhope.com/jargon/a/aiml.htm
http://www.computerhope.com/jargon/a/al.htm
http://www.computerhope.com/jargon/a/autohotkey.htm
http://www.computerhope.com/jargon/b/basic.htm
http://www.computerhope.com/jargon/b/batchfil.htm
http://www.computerhope.com/jargon/b/bcpl.htm
http://www.computerhope.com/jargon/c/c.htm
http://www.computerhope.com/jargon/c/csharp.htm
http://www.computerhope.com/jargon/c/cplus.htm
http://www.computerhope.com/jargon/c/cobol.htm
http://www.computerhope.com/jargon/c/cpl.htm
http://wschools.blogspot.com/2010/02/classification-of-programming-languages.html


language of one, architectural can’t be ported on any other machine dependent languages. 

Examples are Machine Language and Assembly Language. 

Machine Language 

In machine language program, the computation is based on binary numbers. All the 

instructions including operations, registers, data and memory locations are given in there 

binary equivalent. 

The machine directly understands this language by virtue of its circuitry design so these 

programs are directly executable on the computer without any translations. This makes the 

program execution very fast. Machine languages are also known as first generation 

languages. 

A typical low level instruction consists essentially of two parts: 

•An Operation Part : 

Specifies operation to be performed by the computer, also known as Opcode. 

•An Address Part :  

Specifies location of the data on which operation is to be performed. 

Advantages 

Machine language makes most efficient use of computer system resources like storage, 

registers, etc. the instruction of a machine language program are directly executable so 

there is no need of translators. Machine language instruction can be used to manipulate the 

individual bits in a computer system with high execution speed due to direct manipulation 

of memory and registers. 

Drawbacks 

Machine languages are machine dependent and, therefore, programs are not portable from 

one computer to other. Programming in machine language usually results in poor 

programmer productivity. Machine languages require programmers to control the use of 

each register in the computer’s Arithmetic Logic Unit and computer storage locations must 

be addressed directly, not symbolically. Machine language requires a high level of 

programming skill which increases programmer training costs. Programs written in machine 

language are more error prone and difficult to debug because it is very difficult to 

remember all binary equivalent of register, opcode, memory location, etc. program size is 



comparatively very big due to non-use of reusable codes and use of very basic operations to 

do a complex computation. 

Assembly Language 

Assembly language are also known as second generation languages. These languages 

substitutes alphabetic or numeric symbols for the binary codes of machine language. That 

is, we can use mnemonics for all opcodes, registers and for the memory locations which 

provide us with a facility to write reusable code in the form of macros. Has two parts, one is 

macro name and the other is macro body which contains the line of instructions. A macro 

can be called at any point of the program by its name to use the instruction. A macro can be 

called at any point of the program by its name to use the instructions given in the macro 

repetitively. 

These language require a translator known as “Assembler” for translating the program code 

written in assembly language to machine language. Because computer can interpret only 

the machine code instruction, once the translation is completed the program can be 

executed. 

Advantages 

Assembly language provide optimal use of computer resources like registers and memory 

because of direct use of these resources within the programs. Assembly language is easier 

to use than machine language because there is no need to remember or calculate the binary 

equivalents for opcode and registers. An assembler is useful for detecting programming 

errors. Assembly language encourages modular programming which provides the facility of 

reusable code, using macro. 

Drawbacks 

Assembly language programs are not directly executable due to the need of translation. 

Also, these languages are machine dependent and, therefore, not portable from one 

machine to another. Programming in assembly language requires a high level of 

programming skills and knowledge of computer architecture of the particular machine. 

High Level Languages (HLL) 



All high level language are procedure-oriented language and are intended to be machine 

independent. Programs are written in statements akin to English language, a great 

advantage over mnemonics of assembly languages require languages use mnemonics of 

assembly language. That is, the high level languages use natural language like structures. 

These languages require translators (compilers and interpreters) for execution. The 

programs written in a high level language can be ported on any computer, that is why 

known they are known as machine independent. The early highlevel language come in third 

generation of languages, COBOL, BASIC, APL, etc. 

These languages enable the programmer to write instruction using English words and 

familiar mathematical symbols which makes it easier than technical details of the computer. 

It makes the programs more readable too. 

Procedures 

Procedures are the reusable code which can be called at any point of the program. Each 

procedure is defined by a name and set of instructions accomplishing a particular task. The 

procedure can be called by its name with the list of required parameters which should pass 

to tat procedure. 

Advantages of High Level Languages 

These are the third generation languages. These are procedure-oriented languages and are 

machine independent. Programs are written in English like statements. As high level 

languages are not directly executable, translators(compilers and interpreters) are used to 

convert them in machine language equivalent. 

Advantages 

1)These are easier to learn than assembly language. 

2)Les time is required to write programs. 

3)These provides better documentation. 

4)These are easier to maintain. 

5)These have an extensive vocabulary. 

Limitation of Programming language 



1)A long sequence statements is to be written for every program. 

2)Additional memory space is required for storing compiler or interpreter. 

3)Execution time is very high as the HLL programs are not directly executable. 

 

 

 assembler,compiler,and interpreters in computer 

Assembler 

An assembler translates assembly language into machine code. Assembly language consists 

of mnemonics for machine opcodes so assemblers perform a 1:1 translation from 

mnemonic to a direct instruction. For example: 

LDA #4  converts to 0001001000100100  

Conversely, one instruction in a high level language will translate to one or more 

instructions at machine level. 

Advantages of using an Assembler: 

Very fast in translating assembly language to machine code as 1 to 1 relationship 

Assembly code is often very efficient (and therefore fast) because it is a low level 

language 

Assembly code is fairly easy to understand due to the use of English-like mnemonics 

 

Disadvantages of using Assembler: 

 Assembly language is written for a certain instruction set and/or processor 

 Assembly tends to be optimised for the hardware it's designed for, meaning it is often 

incompatible with different hardware 

 Lots of assembly code is needed to do relatively simple tasks, and complex programs 

require lots of programming time 
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Compiler 

A Compiler is a computer program that translates code written in a high level language to a 

lower level language, object/machine code. The most common reason for translating source 

code is to create an executable program (converting from a high level language into 

machine language). 

Advantages of using a compiler 

Source code is not included, therefore compiled code is more secure than interpreted 

code 

Tends to produce faster code than interpreting source code 

Produces an executable file, and therefore the program can be run without need of the 

source code 

 

Disadvantages of using a compiler 

 Object code needs to be produced before a final executable file, this can be a slow 

process 

 The source code must be 100% correct for the executable file to be produced 

 

Interpreter 

An interpreter program executes other programs directly, running through program code 

and executing it line-by-line. As it analyses every line, an interpreter is slower than running 

compiled code but it can take less time to interpret program code than to compile and then 

run it — this is very useful when prototyping and testing code. Interpreters are written for 

multiple platforms, this means code written once can be run immediately on different 

systems without having to recompile for each. Examples of this include flash based web 

programs that will run on your PC, MAC, games console and Mobile phone. 

Advantages of using an Interpreter 
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Easier to debug(check errors) than a compiler 

Easier to create multi-platform code, as each different platform would have an 

interpreter to run the same code 

Useful for prototyping software and testing basic program logic 

 

Disadvantages of using an Interpreter 

 Source code is required for the program to be executed, and this source code can be 

read making it insecure 

 Interpreters are generally slower than compiled programs due to the per-line translation 

method 

 

 

 

Software development process 
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Operating System 

An operating system or OS is a software program that enables the computer hardware to 

communicate and operate with the computer software. Without a computer operating 

system, a computer and software programs would be useless. The picture is an example 

of MicrosoftWindows XP, a popular operating system and what the box may look like if you 

were to visit a local retail store to purchase it. 

When computers were first introduced the user interacted with them using a command 

line interface, which required the user to perform a series of commands in order to interact 

with the computer and its hardware and software. Today, almost every computer is using a 

Graphical User Interface (GUI) operating system that is much easier to use and operate. 

Examples of computer operating systems 

Microsoft Windows 7 - PC and IBM compatible operating system. Microsoft Windows is the 

most commonly found and used operating system. 

Apple MacOS - Apple computer operating system. The only Apple computer operating 

system. 

Ubuntu Linux - A popular variant of Linux used with PC and IBM compatible computers. 

Google Android - operating system used with Android compatible phones. 

iOS - Operating system used with the Apple iPhone. 

 

Functions of Operating System 

Storage Management 

Operating System also Controls the all the Storage Operations means how the data or files 

will be Stored into the computers and how the Files will be Accessed by the users etc. 

1. Process Management : The Operating System also Treats the Process 

Management means all the Processes those are given by the user or the 

Process those are System ‘s own Process are Handled by the Operating 

System  
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2. Memory Management: Operating System also Manages the Memory of the 

Computer System means Provide the Memory to the Process and Also 

Deallocate the Memory from the Process.  

3. Extended Machine : Operating System also behaves like an Extended 

Machine means Operating system also Provides us Sharing of Files between 

Multiple Users, also Provides Some Graphical Environments and also Provides 

Various Languages for Communications and also Provides Many Complex 

Operations like using Many Hardware’s and Software’s. 

4.  Mastermind: Operating System also performs Many Functions and for those 

Reasons we can say that Operating System is a Mastermind. It provides 

Booting without an Operating System and Provides Facility to increase the 

Logical Memory of the Computer System by using the Physical Memory of the 

Computer System and also provides various Types of Formats Like NTFS and 

FAT File System 

5. Operating System also controls the Errors those have been Occurred into the 

Program and Also Provides Recovery of the System when the System gets 

Damaged Means When due to Some Hardware Failure , if System Doesn’t 

Works properly then this Recover the System and also Correct the System 

and also Provides us the Backup Facility. 

computer network types 

A network is basically all of the components (hardware and software) involved in 

connecting computers across small and large distances. Networks are used to provide easy 

access to information, thus increasing productivity for users. 

benefits of networking 

There are lots of advantages from build up a network, but the three big facts are-  

File Sharing  

From sharing files you can view, modify, and copy files stored on a different computer on 

the network just as easily as if they were stored on your computer.  

Resource Sharing  



Resources such as printers, fax machines, Storage Devices (HDD, FDD and CD Drives), 

Webcam, Scanners, Modem and many more devices can be shared. 

Program  Sharing  

Just as you can share files on a network, you can often also share program on a network. For 

example, if you have the right type of software license, you can have a shared copy of 

Microsoft Office, or some other program, and keep it on the network server, from where it 

is also run 

Types of Networks 

Local Area Networks 

Local area networks (LANs) are used to connect networking devices that are in a very close 

geographic area, such as a floor of a building, a building itself, or a campus environment. 

Wide Area Networks 

Wide area networks (WANs) are used to connect LANs together. Typically, WANs are used 

when the LANs that must be connected are separated by a large distance. 

Metropolitan Area Networks 

A metropolitan area network (MAN) is a hybrid between a LAN and a WAN. 

Storage Area Networks 

Storage area networks (SANs) provide a high-speed infrastructure to move data between 

storage devices and file servers.  

Advantage 

 Performance is fast. 

 Availability is high because of the redundancy features available. 

 Distances can span up to 10 kilometers. 

 Management is easy because of the centralization of data resources. 

 Overhead is low (uses a thin protocol). 

Disadvantage of SANs is their cost. 



Content Networks 

Content networks (CNs) were developed to ease users' access to Internet resources.  

Companies deploy basically two types of CNs: 

 caching downloaded Internet information 

 Distributing Internet traffic loads across multiple servers 

Intranet 

An intranet is basically a network that is local to a company. In other words, users from 

within this company can find all of their resources without having to go outside of the 

company. An intranet can include LANs, private WANs and MANs, 

Extranet 

An extranet is an extended intranet, where certain internal services are made available to 

known external users or external business partners at remote locations. 

Internet 

An internet is used when unknown external users need to access internal resources in your 

network. In other words, your company might have a web site that sells various products, 

and you want any external user to be able to access this service. 

VPN 

A virtual private network (VPN) is a special type of secured network. A VPN is used to 

provide a secure connection across a public network, such as an internet. Extranets typically 

use a VPN to provide a secure connection between a company and its known external users 

or offices. 

Authentication is provided to validate the identities of the two peers. 

Confidentiality provides encryption of the data to keep it private from prying eyes. 

 

Computer Network Toplogies 

A Network Topology is the way computer systems or network equipment connected to each 

other. Topologies may define both physical and logical aspect of the network. Both logical 

and physical topologies could be same or different in a same network. 



Point-to-point 

Point-to-point networks contains exactly two hosts (computer or switches or routers or 

servers) connected back to back using a single piece of cable. Often, the receiving end of 

one host is connected to sending end of the other end and vice-versa. 

If the hosts are connected point-to-point logically, then may have multiple intermediate 

devices. But the end hosts are unaware of underlying network and see each other as if they 

are connected directly 

 

Bus Topology 

In contrast to point-to-point, in bus topology all device share single communication line or 

cable. All devices are connected to this shared line. Bus topology may have problem while 

more than one hosts sending data at the same time. Therefore, the bus topology either uses 

CSMA/CD technology or recognizes one host has Bus Master to solve the issue. It is one of 

the simple forms of networking where a failure of a device does not affect the others. But 

failure of the shared communication line make all other devices fail. 

[Image: Bus Topology] 



Both ends of the shared channel have line terminator. The data is sent in only one direction 

and as soon as it reaches the extreme end, the terminator removes the data from the line. 

 

 

Star Topology 

All hosts in star topology are connected to a central device, known as Hub device, using a 

point-to-point connection. That is, there exists a point to point connection between hosts 

and Hub. The hub device can be Layer-1 device (Hub / repeater) or Layer-2 device (Switch / 

Bridge) or Layer-3 device (Router / Gateway). 

[Image: Star Topology] 

As in bus topology, hub acts as single point of failure. If hub fails, connectivity of all hosts to 

all other hosts fails. Every communication happens between hosts, goes through Hub only. 

Star topology is not expensive as to connect one more host, only one cable is required and 

configuration is simple. 

Ring Topology 

In ring topology, each host machine connects to exactly two other machines, creating a 

circular network structure. When one host tries to communicate or send message to a host 



which is not adjacent to it, the data travels through all intermediate hosts. To connect one 

more host in the existing structure administrator may need only one more extra cable. 

[Image: Ring Topology] 

Failure of any host results in failure of the whole ring. Thus every connection in the ring is 

point of failure. There exists methods which employs one more backup ring. 

Mesh Topology 

In this type of topology, a host is connected to one or two or more than two hosts. This 

topology may have hosts having point-to-point connection to every other hosts or may also 

have hosts which are having point to point connection to few hosts only. 



[Image: Full Mesh Topology] 

Hosts in Mesh topology also work as relay for other hosts which do not have direct point-to-

point links. Mesh technology comes into two flavors: 

 Full Mesh: All hosts have a point-to-point connection to every other host in the network. 

Thus for every new host n(n-1)/2 cables (connection) are required. It provides the most 

reliable network structure among all network topologies. 

 Partially Mesh: Not all hosts have point-to-point connection to every other host. Hosts 

connect to each other in some arbitrarily fashion. This topology exists where we need to 

provide reliability to some host whereas others are not as such necessary. 

Tree Topology 

Also known as Hierarchical Topology is the most common form of network topology in use 

present day. This topology imitates as extended Star Topology and inherits properties of Bus 

topology. 

This topology divides the network in to multiple levels/layers of network. Mainly in LANs, a 

network is bifurcated into three types of network devices. The lowest most is access-layer 

where user’s computer are attached. The middle layer is known as distribution layer, which 

works as mediator between upper layer and lower layer. The highest most layer is known as 



Core layer, and is central point of the network, i.e. root of the tree from which all nodes 

fork. 

[Image: Tree Topology] 

All neighboring hosts have point-to-point connection between them. Like bus topology, if 

the root goes down, the entire network suffers. Though it is not the single point of failure. 

Every connection serves as point of failure, failing of which divides the network into 

unreachable segment and so on. 

Daisy Chain 

This topology connects all its hosts in a linear fashion. Similar to Ring topology, all hosts in 

this topology are connected to two hosts only, except the end hosts. That is if the end hosts 

in Daisy Chain are connected then it represents Ring topology. 

[Image: Daisy Chain Topology] 

Each link in Daisy chain topology represents single point of failure. Every link failure splits 

the network into two segment. Every intermediate host works as relay for its immediate 

hosts. 



Hybrid Topology 

A network structure whose design contains more than one topology is said to be Hybrid 

Topology. Hybrid topology inherits merits and demerits of all the incorporating topologies. 

[Image: Hybrid Topology] 

The above picture represents an arbitrarily Hybrid topology. The combining topologies may 

contain attributes of Star, Ring, Bus and Daisy-chain topologies. Most WANs are connected 

by means of dual Ring topology and networks connected to them are mostly Star topology 

networks. Internet is the best example of largest Hybrid topology 

Netork Communication devices 

A communication device is a hardware device capable of transmitting an analog or digital 

signal over the telephone, other communication wire, or wirelessly. The best example of a 

communication device is a computer Modem, which is capable of sending and receiving a 

signal to allow computers to talk to other computers over the telephone. Other examples of 

communication devices include a network interface card (NIC), Wi-Fi devices, and an access 
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point. Below is a picture of some of the different types of Wi-Fi devices that are all examples 

of a communication device. 

A communication device is piece of equipment or hardware designed to move information 

or data from one place to another, in other words, allowing one computer device to 

communicate with another. There are many examples of communication devices and we 

will look at a few below. 

Network interface card (NIC) or Network connector 

Computers on a network need to be able to 

communicate with the server and with other computers. In order to do this, a network 

interface card (NIC) is required or a built-in network chip is included on the motherboard, 

such as in the laptop opposite.. 

The hardware handles all the physical network signals. 

The NIC allows data to be communicated to and from a networked computer. 



Wi-fi cards 

When you are using your computer on a 

wireless network, you need to be able to send data to and receive data from the server and 

other computers on the network. This may be done by a built-in wi-fi in your laptop or 

mobile device connected to a local network. 

If your laptop needs to connect via a mobile wi-fi network whilst on the move, then you can 

also purchase a Wi-Fi 'dongle' that looks like a memory stick and is inserted into a USB port. 

It works in just the same way but is designed to work with a specific mobile internet 

network provider. 

  

Router 

This is a very important network communication 

device. It is responsible for sending network traffic to its correct destination. It works by 

reading the destination network address within each data packet and sends it along its way. 

There can be many routers on a large network. 

  



Modem 

A Modem is a device used to convert digital 

data to analogue data in order to transmit it over the telephone network (MODulation). 

It will also convert the analogue data back into digital data when the computer is receiving 

data from the telephone network (DEModulation). 

So together the device MODulates and DEModulates, hence MODEM 

 network protocol 

Definition: A network protocol defines rules and conventions for communication between 

network devices. Protocols forcomputer networking all generally use packet 

switching techniques to send and receive messages in the form of packets. 

Network protocols include mechanisms for devices to identify and make connections with 

each other, as well as formatting rules that specify how data is packaged into messages sent 

and received. Some protocols also support message acknowledgement and data 

compression designed for reliable and/or high-performance network communication. 

Hundreds of different computer network protocols have been developed each designed for 

specific purposes and environments. 

TCP/IP - Transmission Control Protocol / Internet Protocol 

Definition: Transmission Control Protocol (TCP) andInternet Protocol (IP) are two distinct 

network protocols, technically speaking. TCP and IP are so commonly used together, 

however, thatTCP/IP has become standard terminology to refer to either or both of the 

protocols. 
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IP corresponds to the Network layer (Layer 3) in theOSI model, whereas TCP corresponds to 

the Transport layer (Layer 4) in OSI. In other words, the term TCP/IP refers to network 

communications where the TCP transport is used to deliver data across IP networks. 

The average person on the Internet works in a predominately TCP/IP environment. Web 

browsers, for example, use TCP/IP to communicate with Web servers. 

Also Known As: Transmission Control Protocol / Internet Protoco 

 

  

Web Browsers, E-mail clients and Messenger UtilitiesDefine Internet and its Applications. 

The Internet is a global system of interconnected computer networks that use the standard 

Internet Protocol Suite (TCP/IP) to serve billions of users worldwide. It is a network of 

networks that consists of millions of private, public, academic, business, and government 

networks, of local to global scope, that are linked by a broad array of electronic and optical 

networking technologies. The Internet carries a vast range of information resources and 

services, such as the inter-linked hypertext documents of the World Wide Web (WWW) and 

the infrastructure to support electronic mail 

 

E-mail 
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Short for electronic mail, e-mail or email is textmessages that may contain files, images, or 

otherattachments sent through a network to a specified individual or group of individuals. 

The first e-mail was sent by Ray Tomlinson in 1971. By 1996, more electronic mail was being 

sent than postal mail. Below is an example and breakdown of an Internet e-mail address 

elow is an example and breakdown of an Internet e-mail address. 

support@computerhope.com 

The first portion all e-mail addresses is the alias, user, group, or department of a company. 

In our above example support is the Technical Support department at Computer Hope. 

Next, the @ (at sign) is used as a divider in the e-mail address and is always required for 

allSMTP e-mail addresses and was first used by Ray Tomlinson. 

 

 

What is Telnet 

Telnet is a user command and an underlying TCP/IP protocol for accessing remote 

computers. Through Telnet, an administrator or another user canaccess someone else's 

computer remotely. On the Web, HTTP and FTP protocols allow you to request specific files 

from remote computers, but not to actually be logged on as a user of that computer. With 

Telnet, you log on as a regular user with whatever privileges you may have been granted to 

the specific application and data on that computer. 

A Telnet command request looks like this (the computer name is made-up 

The result of this request would be an invitation to log on with a userid and a prompt for a 

password. If accepted, you would be logged on like any user who used this computer every 

day. 

Telnet is most likely to be used by program developers and anyone who has a need to use 

specific applications or data located at a particular hostcomputer. 
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FTP 

 

File Transfer Protocol (FTP) is a standard Internet protocol for transmitting files between 

computers on the Internet. Like the Hypertext Transfer Protocol (HTTP), which transfers 

displayable Web pages and related files, and the Simple Mail Transfer Protocol (SMTP), 

which transfers e-mail, FTP is an application protocol that uses the 

Internet's TCP/IP protocols. FTP is commonly used to transfer Web page files from their 

creator to the computer that acts as their server for everyone on the Internet. It's also 

commonly used to download programs and other files to your computer from other servers. 

As a user, you can use FTP with a simple command line interface (for example, from the 

Windows MS-DOS Prompt window) or with a commercial program that offers a graphical 

user interface. Your Web browser can also make FTP requests to download programs you 

select from a Web page. Using FTP, you can also update (delete, rename, move, and copy) 
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files at a server. You need to logon to an FTP server. However, publicly available files are 

easily accessed using anonymous FTP. 

Basic FTP support is usually provided as part of a suite of programs that come with TCP/IP. 

However, any FTP client program with a graphical user interface usually must be 

downloaded from the company that makes it. 

 

 

World Wide Web 

The World Wide Web is 

a system of Internet servers that supportspecially formatted documents. The documents are 

formatted in a markup language called HTML (HyperText Markup Language) that supports 

links to other documents, as well as graphics, audio, and video files. This means you can 

jump from one document to another simply by clicking on hot spots. Not all Internet servers 

are part of the World Wide Web. 

Definition of Internet Chat 

Internet chatting involves real-time instant text messaging between two or more users in 

chat rooms. They are many different types of Internet chats all with different purposes. 

Internet chatting has its advantages and disadvantages; therefore it is important to 

http://searchsecurity.techtarget.com/definition/logon
http://searchsoa.techtarget.com/definition/anonymous-FTP
http://www.webopedia.com/TERM/S/system.html
http://www.webopedia.com/TERM/I/Internet.html
http://www.webopedia.com/TERM/I/Internet.html
http://www.webopedia.com/TERM/S/support.html
http://www.webopedia.com/TERM/F/format.html
http://www.webopedia.com/TERM/F/format.html
http://www.webopedia.com/TERM/H/HTML.html
http://www.webopedia.com/TERM/G/graphics.html
http://www.webopedia.com/TERM/F/file.html
http://www.webopedia.com/TERM/C/click.html
http://www.webopedia.com/TERM/H/hot_spot.html


understand them so that you do not fall victim to predators who would seek to harm you. 

Benefits 

 Internet chat rooms allow you to communicate with different kinds of people from all over 

the world. They allow you to meet different kinds of people who share similar interests, 

goals, hobbies and desires. Internet chats can also be a great learning center ( e.g. chatting 

forums) where people can ask questions and receive answers on products and services, 

computer troubleshooting and more. 

 

unit -4 

Database management system:- Database Management System or DBMS in short, refers to 

the technology of storing and retrieving users data with utmost efficiency along with safety 

and security features. DBMS allows its users to create their own databases which are 

relevant with the nature of work they want. These databases are highly configurable and 

offers bunch of options  

 

DBMS Overview 

Database is collection of data which is related by some aspect. Data is collection of facts and 

figures which can be processed to produce information. Name of a student, age, class and 

her subjects can be counted as data for recording purposes. 

Mostly data represents recordable facts. Data aids in producing information which is based 

on facts. For 

example, if we have data about marks obtained by all students, we can then conclude about 

toppers and average marks etc. 

A database management system stores data, in such a way which is easier to retrieve, 

manipulate and helps to produce information. 

Characteristics 



Traditionally data was organized in file formats. DBMS was all new concepts then and all the 

research was done to make it to overcome all the deficiencies in traditional style of data 

management. Modern DBMS has 

the following characteristics: 

 Real-world entity: Modern DBMS are more realistic and uses real world entities to design 

its architecture. 

It uses the behavior and attributes too. For example, a school database may use student as 

entity and 

their age as their attribute. 

 Relation-based tables: DBMS allows entities and relations among them to form as tables. 

This eases the 

concept of data saving. A user can understand the architecture of database just by looking 

at table names etc. 

 Isolation of data and application: A database system is entirely different than its data. 

Where database 

is said to active entity, data is said to be passive one on which the database works and 

organizes. DBMS 

also stores metadata which is data about data, to ease its own process. 

 Less redundancy: DBMS follows rules of normalization, which splits a relation when any of 

its attributes 

is having redundancy in values. Following normalization, which itself is a mathematically rich 

and scientific 

process, make the entire database to contain as less redundancy as possible. 

 Consistency: DBMS always enjoy the state on consistency where the previous form of data 

storing 



applications like file processing does not guarantee this. Consistency is a state where every 

relation in 

database remains consistent. There exist methods and techniques, which can detect 

attempt of leaving 

database in inconsistent state. 

 Query Language: DBMS is equipped with query language, which makes it more efficient to 

retrieve and 

manipulate data. A user can apply as many and different filtering options, as he or she 

wants. Traditionally 

it was not possible where file-processing system was used. 

 ACID Properties: DBMS follows the concepts for ACID properties, which stands for 

Atomicity, 

Consistency, Isolation and Durability. These concepts are applied on transactions, which 

manipulate data 

in database. ACID properties maintains database in healthy state in multi-transactional 

environment and 

in case of failure 

Multiuser and Concurrent Access: DBMS support multi-user environment and allows them 

to access 

and manipulate data in parallel. Though there are restrictions on transactions when they 

attempt to handle 

same data item, but users are always unaware of them. 

 Multiple views: DBMS offers multiples views for different users. A user who is in sales 

department will 



have a different view of database than a person working in production department. This 

enables user to 

have a concentrate view of database according to their requirements. 

 Security: Features like multiple views offers security at some extent where users are 

unable to accessdata of other users and departments. DBMS offers methods to impose 

constraints while entering data into 

database and retrieving data at later stage. DBMS offers many different levels of security 

features, which 

enables multiple users to have different view with different features. For example, a user in 

sales 

department cannot see data of purchase department is one thing, additionally how much 

data of sales 

department he can see, can also be managed. Because DBMS is not saved on disk as 

traditional file 

system it is very hard for a thief to break the code. 

Users 

DBMS is used by various users for various purposes. Some may involve in retrieving data and 

some may 

involve in backing it up. Some of them are described as follows: 

 

 Administrators: A bunch of users maintain the DBMS and are responsible for 

administrating the 

database. They are responsible to look after its usage and by whom it should be used. They 

create users 



access and apply limitation to maintain isolation and force security. Administrators also look 

after DBMS 

resources like system license, software application and tools required and other hardware 

related 

maintenance. 

 Designer: This is the group of people who actually works on designing part of database. 

The actual 

database is started with requirement analysis followed by a good designing process. They 

people keep a 

close watch on what data should be kept and in what format. They identify and design the 

whole set of 

entities, relations, constraints and views. 

 End Users: This group contains the persons who actually take advantage of database 

system. End users 

can be just viewers who pay attention to the logs or market rates or end users can be as 

sophisticated as 

business analysts who take the most of it. 

TRADITIONAL FILE ORIENTED APPROACH 

The traditional file-oriented approach to information processing has for each application a 

separate master file and its own set of personal files. COBOL language supported these file-

oriented applications. It was used for developing applications such as of payroll, inventory, 

and FINANCIAL  accounting. However, in general an organization needs flow of information 

across these applications also and this requires sharing of data, which is very difficult to 

implement in the traditional file approach. In addition, a major limitation of file-based 

approach is that the programs are dependent on the files and the files are dependent upon 

the programs. 
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These file-based approaches, which came into being as the first commercial applications of 

computers, suffered from the following significant disadvantages: 

1. Data Redundancy: In a file system if an information is needed by two distinct 

applications, then it may be stored in two or more files. For example, the particulars 

of an employee may be stored in payroll and leave record applications separately. 

Some of this information may be changing, such as the address, the pay drawn, etc. 

It is therefore quite possible that while the address in the master file for one 

application has been updated the address in the master file for second application 

may have not been. Sometimes, it may not be easy to find that in how many files the 

repeating items such as the address has occurred. The solution, therefore, is to avoid 

this data redundancy by storing the address at just one place physically, and making 

it accessible to all applications. 

2. Program/Data Dependency: In the traditional file oriented approach if a data field 

(attribute) is to be added to a master file, all such programs that access the master 

file would have to be changed to allow for this new field that would have been 

added to the master record. This is referred to as data dependence. 

3. Lack of Flexibility: Since the data and programs are strong coupled in a traditional 

system, most information retrieval requests would be limited to well anticipated and 

pre-determined. The system would normally be capable of producing scheduled 

records and queries that it has been programmed to create. In the fast moving and 

competent business environment of today, apart from such regularly scheduled 

records, there is a need for responding to un-anticipatory queries and some kind of 

investigative analysis that could not have been envisaged professionally. 

What is Microsoft Access 

This page hopes to explain to you 'What is Microsoft Access' in simple terms. 

Microsoft Access has been around for some time, yet people often still ask me what is 

Microsoft Access and what does it do? Microsoft Access is a part of the Microsoft Office 



Suite. It does not come with all versions of Microsoft Office, so if you specifically want 

Microsoft Access make sure the office suite you are purchasing has it. 

Microsoft Access has the look and feel of other Microsoft Office products, including its 

layout and navigational aspects. That is where the similarity ends. Microsoft® Access is a 

database and, more specifically, a relational database. This will be explained in more detail 

later. 

Access has an .mdb extension by default, whereas Microsoft® Word has the .doc extension. 

Although this has changed in Access 2007 where the extension is now an accdb extension. 

Early versions of Access cannot read accdb extensions but Microsoft Access 2007 can read 

and change earlier versions of Access. The above is a bried overview of what is Microsoft 

Access. Now lets look at it in a bit more detail. 

What is Microsoft Access made up of? 

The Microsoft® Access Database is made up of 7 major components: 

 Tables; Queries; Forms; Reports; 

The following gives a quick overview of each component. 

Tables 

The tables are the backbone and the storage container of the data entered into the 

database. If the tables are not set up correctly, with the correct relationships, then the 

database may be slow, give you the wrong results or not react the way you expect. So, take 

a bit of time when setting up your tables. 

Queries, forms, etc. are usually based on a table. 

The tables that contain data look a bit like a table in Microsoft® Word or a Microsoft® Excel 

Spreadsheet, when opened. They have columns and rows as does a table in Microsoft® 

Word and an Excel worksheet. Each of the columns will have a field name at the top and 

each of the rows will represent a record. 



As an example:  

 

Relationships 

Relationships are the bonds you build between the tables. They join tables that have 

associated elements. To do this there is a field in each table, which is linked to each other, 

and have the same values. 

Queries 

Are the means of manipulating the data to display in a form or a report. Queries can sort, 

calculate, group, filter, join tables, update data, delete data, etc. Their power is immense. 

The Microsoft® Access database query language is SQL (Structured Query Language). The 

need to know SQL is not required in the early stages of learning Access. Microsoft® Access 

writes the SQL for you, after you tell it what you want, in the Design view of the queries 

window. 

Forms 

Forms are the primary interface through which the users of the database enter data. The 

person who enters the data will interact with forms regularly. The programmer can set the 

forms to show only the data required. By using queries, properties, macros and VBA (Visual 

Basic for Applications), the ability to add, edit and delete data can also be set. Forms can be 

set up and developed to reflect the use they will be required for. 

Reports 

Reports are the results of the manipulation of the data you have entered into the database. 

Unlike forms, they cannot be edited. Reports are intended to be used to output data to 

another device or application, i.e. printer, fax, Microsoft® Word or Microsoft® Excel. 

Macros 



Macros are an automatic way for Access to carry out a series of actions for the database. 

Access gives you a selection of actions that are carried out in the order you enter. Macros 

can open forms; run queries, change values of a field, run other Macros, etc. the list is 

almost endless. 

Modules 

Modules are the basis of the programming language that supports Microsoft® Access, The 

module window is where you can write and store Visual Basic for Applications (VBA). 

Advanced users of Microsoft® Access tend to use VBA instead of Macros. If you would like to 

learn VBA, I have a simple step by step lessons. 

 

All of the above components are persistent; this means that changes are saved when you 

move from one component to another, not when the database is closed, as in a Microsoft® 

Word Document. 

I hope the above give you a bit of an idea of what is Microsoft Access and what it includes. 

Limitations 

The total size of a database file (.MDB) is limited only by the storage capacity of your PC 

(Microsoft® quote the maximum database size of 2 Gigabyte (2000 Megabytes)). These 

figures are for pre 2007 versions of Microsoft Access. 

Very few realistic limitations exist, though here are some parameters:  

Maximum table size 1 Gb 

No. if fields in a record or table 255 

No. of indexes in a table or a record 32 

Ni. of fields in an index 10 



No. of tables in a query 32 

Maximum size of a form or report 22" 

Characters in a memo field 64,000 

MDB size 2 Gb 

Max Integer 2,147,483,648 

Concurrent Users 255 

No. of characters in object names 64 

 

 

 

Unit -3 

Definition of:productivity software 

 

Any application people use to "produce" information. Virtually any program used to create 

or modify a document, image, audio or video clip is productivity software. However, 

business application suites such as Microsoft Office, which include word processing, 

spreadsheet and presentation programs, are typically called productivity software. Contrast 

with "utility program," such as a file manager, which is used to organize files and folders on 

the compute 

 

Word processor 

Sometimes abbreviated as WP, a word processor is a software program capable of creating, 

storing, and printing documents. Unlike the standard typewriter, users using word 

processors have the ability of creating a document and making any changes anywhere in the 
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document. This document can also be saved for modification at a later time or to be opened 

on any other computer using the same word processor. Today, the word processor is one of 

the most frequently used programs or online services used on a computer today and one of 

the most popular programs is Microsoft Word. 

 

Examples of commercial word processors 

 Apple iWork - Pages 

 Apple TextEdit - Apple Mac OS included Word processor 

 Corel WordPerfect 

 Microsoft Office -> Microsoft Word 

 Microsoft Works 

 Sun StarOffice 

 

 

Text editing 

Word processors display the text that you type on the screen. You can then edit the text as 

you work. This might include things such as: 

 changing specific words 

 deleting sentences 

 cutting and moving a paragraph to a different section of the document 

 formatting text to make it stand out 

 

1. Entering and storing text: 

Word processors offer many facilities for enhancing the speed of text entry. Some of these 

features are as follows: 
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Word wrap: 

While using manual typewriters, a typist has to keep track of each line and move the roller 

or carriage of the typewriter at the end of each line. These wastes a lot of time particularly 

in guessing the size of the last word that the user intends to enter in a line. 

In some cases, one has to break the word using the hyphen (-), and write the remaining part 

of the word in the next line. While using word processors, the user need not spend time for 

such an activity. 

The word wrap function in the word processor ascertains when the first line is full and the 

text that follows is automatically wrapped around to the beginning of the next line. This 

saves time and effort. The user can keep on entering the text till the paragraph is over. 

Shorthand facility: 

Many word processors offer a facility to store a set of words in such a way that the whole 

set of such words can be entered by pressing a combination of two keys. Thus, commonly 

used text segments can be stored and inserted into the text as and when required by 

pressing a combination of keys. 

The author of this text has used this facility in entering this text. As the words word 

processors were to be used very frequently in this section of the book, these words were 

stored using the shorthand/auto-text facility Wherever the words ‘word processors’ were to 

be entered, the author pressed a combination of a unique key and a hot key; and these 

words immediately got inserted into the text. Such a facility not only enhances the text 

entry speed but also ensures correctness of spelling for commonly used text segments. 

Importing content from other files: 

Most word processors permit import of part or whole of the text from any file into the 

current file. This is very useful when one intends to use certain paragraphs of the text that 

were entered for some other purpose on some earlier occasion. However, more important 

is the feature of file import that comes from the integration of word processors with other 

applications in the office suite. 



This enables a manager to ensure that once any document is developed in any application, it 

can be placed, partially or fully, in any word processing document. In fact, the final report 

from a word processor may be the outcome of convergence of various documents, charts, 

graphs and pictures, etc. developed in different application software packages. 

This feature not only minimises duplication of data entry in the report but also ensures 

higher degree of accuracy as the data in the report has been directly obtained from the 

source application. 

Automatic saving and back-up: 

Word processors offer facilities for saving the contents in a file by press of hot keys. Modern 

word processors have the facility of saving the document automatically with a user 

definable periodicity of time. 

Another good feature in this regard is the provision of automatic creation of backup files 

containing the previous version of the file. This feature is very useful when we make 

substantial changes in the document and wish to retain the unedited version of the text as 

well. 

2. Formatting document: 

Perhaps the most fascinating feature available in word processors relate to the formatting 

of text. Word processors ensure that the text once entered in a file (in whatever format), 

can be transformed into any desired format without much extra effort. 

Some of such facilities include: 

Alignment: 

Once the left and right margins of the text are indicated to word processors, the text can be 

aligned to left, right, centred or justified within the left and right margins. In a justified text 

the first character in each line is placed in the first column and the last character is placed in 

the last column in the area between the specified left and right margins. 

The justification is done by padding spaces between words in the line ensuring that the first 

character is printed on the left margin and the last character in the line is printed at the 

right margin. 



Line and character spacing: 

Word processors permit users to define line spacing and reform the text for different line 

spacing almost instantaneously. They also have the facility to change the space between 

two characters. Such a facility is very useful for larger text on smaller space and vice versa. 

Page break: 

Most word processors automatically divide the text into pages of pre-determined number of 

lines. The number of lines is determined on the basis of the length of the paper, top margin, 

bottom margin and the width of line, already set by the user. 

They also assign serial numbers to each page. However, users can select the page length of 

his choice for the whole text for some of the pages in a file. Normally a common page length 

is used for the whole file. However, a break in the middle of a table is distracting. In such a 

case, a user may indicate a different page length for that particular page in the file. 

One can also get page numbers automatically inserted into the text. In case of later 

insertions into or deletions from the text, these page numbers are changed automatically. 

Bullets and numbering: 

Most word processors have facilities for inserting bullets or other special marks for the 

points that may be included in the document. They also have the facilities for automatically 

numbering paragraphs. The basic advantage of such automatic numbering is that in case any 

paragraph is added or deleted, the number of each of the remaining paragraph changes ac-

cordingly. Of course, proper tabs and alignment are used to put the document in right 

shape. 

Typefaces: 

Modern word processors have the facility of selecting from a list of font types for the whole 

or part of the document. One can also select the size of the font and paint that format to 

any section of the text. 



Tables, objects and pictures: 

Sometimes, part of the document contains tabular information. The tabular information has 

to be organised into columns and each column has to be titled. Such operations are 

performed automatically when the user opts for inserting a table into the text. 

The alignment of text within the column takes place automatically. In addition, most word 

processors have facilities for drawing objects such as diagrams, charts, etc. The user can also 

import such objects from other files. The commonly used objects and clippings are available 

in the software and any of these objects can be inserted into the text as and when required. 

This helps in making the text more illustrative. 

3. Editing document: 

Word processors are unique in their editing facilities. As the contents of document are 

stored before printing on paper, any desired change in the contents can be made by a few 

keystrokes. Such a change, otherwise (in the case of manual typewriters) may require 

retyping the entire text. 

The retyping entails the risk of some other mistakes occurring in the fresh typed document 

as well. With word processor text can be printed after suitably editing the text. This ensures 

that error free print outs can be taken neatly. 

The editing features commonly available in word processors are: 

Insert, cut, copy, paste and overwrite: 

Word processors permit insertion of text segments anywhere in the text as and when 

desired. After insertion, the text is realigned automatically. The user can delete any 

character, word, or line by a keystroke from any part of the document. 

It is also possible to overwrite on a given character. For navigating through the document 

(moving from one part to the other part) a cursor is moved using simple key operations. 

Quick movements of cursors are also possible. 



Block editing: 

In addition to deletion and insertion of text, block editing features are available in most 

word processors. Using these features the user is able to move copy or delete a block of 

text. A block of text can be first defined by selecting a part of the text. 

Then, it may be moved from one part of the text to the other part. The selected text can be 

just copied to other parts of the text or made available to some other application as well. 

For example, a part of the agreement may be copied en-block and pasted into a letter to 

quote the extract. This ‘cut and paste’ facility is also very useful when the text is being 

developed for the first time. 

Undo edit: 

Word Processors offer facilities for reversing the editing operations with the help of the 

‘undo’ tool. Thus, if by mistake a part of the text is deleted, it can be restored by using the 

undo feature. The ‘undo’ can be reversed by the ‘redo’ facility. Generally, a number of 

previous steps can be undone and redone with the help of such features in word processors. 

Global search and editing: 

Another common editing tool in word processors relates to searching a word or a text 

segment in the entire text. Word processor points out the occurrence of that set of the 

characters throughout the text. It also permits the user to make changes if so desired. 

Users may also give instruction to replace that set of characters by some other set of 

characters. Suppose, the word ‘January’ occurs in a text 20 times at different locations, in 

order to use the same text with month replaced with February, the find and replace facility 

can be used. 

By a few keystrokes, the user can make the word processor search January and replace it 

with February at all such 20 locations in the text. Word processors normally provide options 

to the users to replace or not to replace the text segment at each occurrence. 

Spelling check: 

Spelling check operation is very useful when a large document is being entered for the first 

time. The spelling error is automatically pointed out by the on-line spelling check tool. The 



user, generally, has the choice of selecting out from a list of languages, a language that 

should be used for checking the spelling. The spelling check tool can also be used on an 

existing text file. 

The spelling check tool checks the presence of each word in the pre- stored dictionary for 

the language selected for the text. If any word is not found in the dictionary, it will be 

pointed out by the tool. It can also suggest a few words similar to the word that has been 

misspelled. 

The user can decide to add the word in the text to the dictionary if the word is correctly 

spelt but not included in the dictionary of the word processor. Generally, such words that 

are not included in the dictionary, are names, new words or the technical terms. This 

feature helps in ensuring that error free text is printed. 

Auto-correct: 

Some word processors offer the feature of correcting the misspelled words automatically 

For example, if the word ‘the’ has been typed as ‘teh’, it is corrected automatically by the 

word processor. Such a facility speeds up the text entry. 

On-line thesaurus: 

Most word processors offer the facility of finding suitable words at the time of creation of 

text. The thesaurus is placed in the software package and the user can seek list of synonyms 

for a selected word. Such a facility is quite useful when the text is being developed for the 

first time. 

4. Printing document: 

Word processors offer printing features that could not be imagined with manual 

typewriters. Beautiful print effects can be obtained by giving suitable print control 

commands in the text. 

To enlist a few, following print effects are commonly available in most word processors: 

Bold, italics, underline printing: 

Bold face printing is obtained by printing a character twice, each print so close to each other 

that it appears as a bold character. This feature is very useful in highlighting certain part of 



the text. Similarly, italics and underlined printing can also be used to highlight any part of 

the text. 

Superscript and subscript: 

It is possible, with word processors to print one character as subscript or superscript to 

other character. This feature is required for mathematical connotations in the text. 

Mail merge: 

Another useful feature available in most word processors is the facility to merge two files 

while printing. This feature is used when we have to send customised letters or reminders 

to different persons with different addresses and partly different texts. 

The common text is placed in a file and the different data such as name, address, amount, 

date of bill, etc. are placed in the data file. Mail-merge or merge-printing tool, picks up the 

data from data file for each person, fills up the data into the common text at the 

appropriate places and prints it. This is a very popular and time saving word processing tool. 

Sending fax: 

The word processors also have the facility to print the fax messages and send them through 

telephone line using the modem installed on the computer system. Most word processors 

offer pre-defined templates for designing the fax message. Once the message is typed out, it 

may be printed using the special printer driver program. The printing in this case takes place 

in the form of transmission of the message to a destined fax number. 

Preview: 

The preview of the entire text or its part can be obtained before printing so as to review the 

pagination and other aspects of formatting. In case of longer texts, preview is very useful as 

one can obtain zoomed-in view on the screen. 

Modern word processors have a lot to offer for office correspondence. A users needs to 

know all the available features and apply them appropriately to make full use of the powers 

of the word processing software. 



Word processing is a very popular desk-top application and perhaps there is hardly any 

personal computer that is not being used as a word processor. Almost 30%-40% of the 

working time of personal computers is spent on word processing. 

Spreadsheet 

Alternatively referred to as a worksheet, a spreadsheet is a data file made up 

ofrows and columns that are used to sort data and allow the user to manipulate and arrange 

data easily, commonly numerical data. What makes a spreadsheet softwareprogram unique 

is its ability to calculate values using mathematical formulas and the data in cells. A good 

example of how a spreadsheet may be used is creating an overview of your bank's balance. 

Below is a basic example of what a Microsoft Excelspreadsheet looks like as well as all the 

major portions of a spreadsheet highlighted. 

 

In the above example, this spreadsheet is listing three different checks, the date, their 

description, and the value of each check. These values are then added together to get the 
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total in cell D6 of $162.00 and then that value is subtracted from the check balance to give 

an available $361.00 in cell D8. 

What is an active worksheet? 

An active worksheet is the worksheet that is currently open. For example, in the above 

picture the sheet tabs at the bottom of the window show "Sheet1", "Sheet2", and "Sheet3" 

and Sheet1 is the active worksheet. 

Examples of spreadsheet programs 

Today, Microsoft Excel is the most popular and widely used spreadsheet program, but there 

are also many alternatives. Below is a list of spreadsheet programs that can be used to 

create a spreadsheet. 

 Google Docs - Online and collaborative Spreadsheet 

 iWork Numbers - Apple Office Suite 

 Lotus 1-2-3 

 OpenOffice - Calc 

 Lotus Symphony - Spreadsheets 

 Microsoft Excel 

 VisiCalc 

 

Workbook 

Term used in Microsoft Excel to describe a spreadsheet file. A workbook may contain 

numerous spreadsheets in a single file. 

Data 

1. The term data can be used in various ways. 

a. Data could mean large quantities of standard information used for reference. For 

example, the information you're reading now is considered data. On a computer is stored 

in binary or a series of 0's and 1's. 

b. Data could refer to readable information used as a reference or record located in 

adatabase. 
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c. Data could mean a large quantity of bits and bytes that help make up the programs you 

use every day. 

Operator 

1. In computer programming and at the command line, anoperator is an object that is 

capable of manipulating a value or operator. For example, in "1 + 2", the "1" and 

"2" are the operands and the plus symbol is the operator. Below is a listing of 

common operators found in programming languages with explanations and 

examples. 

Operator Alternative Explanation Examples 

= Eq Equals a = b 

== Eq Equals a == b 

!= Ne Not equal a != b 

+   Plus a + b 

 

Format Cells 

When we format cells in Excel, we change the appearance of a number without changing 

the number itself. We can apply a number format (0.8, $0.80, 80%, etc) or other formatting 

(alignment, font, border, etc). 

1. Enter the value 0.8 into cell B2. 
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By default, Excel uses the General format (no specific number format) for numbers. To apply 

a number format, use the 'Format Cells' dialog box. 

2. Select cell B2. 

3. Right click, and then click Format Cells (or press CTRL + 1). 

 

4. For example, on the Number tab, select Currency. 



 

5. Click OK. 

 

Cell B2 still contains the number 0.8. We only changed the appearance of this 

number, not the number itself. The most frequently used formatting commands are 

available on the Home tab. 

6. On the Home tab, in the Number group, click the Percentage symbol to apply a 

Percentage format. 

Freeze or lock rows and columns 

Show All 
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To keep an area of a worksheet visible while you scroll to another area of the worksheet, 

you can lock specific rows or columns in one area by freezing or splitting panes. 

When you freeze panes, you keep specific rows or columns visible when you scroll in the 

worksheet. For example, you might want to keep row and column labels visible as you scroll. 

 

 

A solid line indicates that row 1 is frozen to keep column labels in place when you scroll. 

 

When you split panes, you create separate worksheet areas that you can scroll within, while 

rows or columns in the non-scrolled area remain visible. 

What do you want to do? 

 Freeze panes to lock specific rows or columns 

 Split panes to lock rows or columns in separate worksheet areas 

Freeze panes to lock specific rows or columns 

1. On the worksheet, do one of the following: 

 To lock rows, select the row below the row or rows that you want to keep visible when you scroll. 

 To lock columns, select the column to the right of the column or columns that you want to keep 

visible when you scroll. 

 To lock both rows and columns, click the cell below and to the right of the rows and columns that you 

want to keep visible when you scroll. 

How to select cells, ranges, rows, or columns 
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2. On the View tab, in the Window group, click the arrow below Freeze Panes. 

 

3. Do one of the following: 

 To lock one row only, click Freeze Top Row. 

 To lock one column only, click Freeze First Column. 

 To lock more than one row or column, or to lock both rows and columns at the same time, 

click Freeze Panes. 

 NOTES  

 When you freeze the top row, first column, or panes, the Freeze Panes option changes 

to Unfreeze Panes so that you can unlock any frozen rows or columns. 

 You can freeze rows at the top and columns on the left side of the worksheet only. You cannot 

freeze rows and columns in the middle of the worksheet. 

 The Freeze Panes command is not available when you are in cell editing mode or when a 

worksheet is protected. To cancel cell editing mode, press ENTER or ESC. For information about 

how to remove protection from a worksheet, see Protect worksheet or workbook elements. 

 TOP OF PAGE 

Split panes to lock rows or columns in separate worksheet areas 

1. To split panes, point to the split box at the top of the vertical scroll bar or at the right end of the 

horizontal scroll bar. 

 

2. When the pointer changes to a split pointer  or , drag the split box down or to the left to the 

position that you want. 
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3. To remove the split, double-click any part of the split bar that divides the panes. 

Create a formula -  

Formulas are equations that perform calculations on values in your worksheet. A formula 

always starts with an equal sign (=). 

You can create a simple formula by using constants and calculation operators. Simple 

formulas can include values you enter, cell references, or names you have defined. For 

example, =A1+A2 or =5+2 are simple formulas that add the values in cells A1 and A2 or the 

values that you specify. 

You can also create a formula by using a function. For example, the formulas = 

SUM(A1:A2) and SUM(A1,A2)both use the SUM function to add the values in cells A1 and 

A2. In addition to formulas that use a single function, you can create formulas with nested 

functions or arrays that calculate single or multiple results. 

Cell References 

Definition: 

Related Tutorial: Using Cell References in Excel Formulas 

In Excel, a cell reference identifies the location a cell or group of cells in the worksheet. 

Sometimes referred to as a cell address, a cell reference consists of the column letter 

and row number that intersect at the cell's location. Note: When listing a cell reference, the 

column letter is always listed first - such as A1 or W345. Cell references are used 

in formulas, functions, charts, and other Excel commands. While references usually refer to 

individual cells - such as A1, they can also refer to a group or range of cells 
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 Replication 

Formulae Continued 

In the last exercise Cell L4 contains the function = SUM(G4 ... J4).  

Cell L5 is to contain the function = SUM(G5 ... J5). 

This is the same function only on a different row. Here, replication can be used, which 

means copying the original function (in L4) and pasting it to all other cells where the 

function is to be entered again. The spreadsheet will automatically change all row numbers 

to match the row that is being used. 

 Sorting & Filtering 

In the next two sections, you will learn about the sorting and filtering features in 

Excel.  By the end, you should be able to: 

 Sort the data in a spreadsheet. 

 Describe the impact sorting data can have on a formula. 

 Explain the difference between sorting and filtering. 

 Filter the data in a spreadsheet. 

Sorting 

When you enter data into your worksheet it is often unorganized making it difficult to 

examine. When analyzing the information in your spreadsheet, you may need to 

rearrange the data in different ways to answer different questions. Excel's sorting 

feature can help your rearrange your data so you can use it more efficiently. 

 

Note: If your spreadsheet contains formulas, be careful when using the sort feature. 

Formulas rely on cell references to perform their calculations and moving the data 

with the sort feature may destroy these references. 

To sort a list of data: 

 Select a single cell in the column containing the data you want to sort. 

 Select the Home tab. 



 Under the Editing group, press the Sort and Filtering button and select the 

order you want your data to be sorted. 

Filtering 

Filtering is a way that you can use Excel to quickly extract certain data from your 

spreadsheet. Unlike sorting, filtering doesn't just reorder the list. It actually hides the 

rows or columns containing data that do not meet the filter criteria you define. Excel 

has an AutoFilter feature that makes it very easy to extract data from your 

spreadsheet. 

To use the AutoFilter: 

 Click on any cell in your spreadsheet. 

 Select the Home tab. 

 Under the Editing group, press the Sort and Filtering button and select 

the Filter button. 

 Drop-down menus will appear next to each cell heading. 

 Clicking on any drop-down menu will provide you with options for sorting or 

filtering. 

Macro Defined 

Definition: A macro is a series of commands that is recorded and assigned a keystroke so 

that it can be played back at a later time. A macro can be used to format documents, enter 

text, and/or execute vba code. Because of its ability to execute commands, it is important to 

ensure that a macro comes from a trusted source. 

Mail Merge 

Definition: A feature of word processing programs that allows the user to insert data from a 

data source into a second document. Frequently used for putting together mailings, it can 

be used to create any kind of document. It is particularly helpful when creating multiple 

copies of a document that requires customized information. 



presentation software (presentation graphics)-  

Presentation software (sometimes called "presentation graphics") is a category 

ofapplication program used to create sequences of words and pictures that tell a story or 

help support a speech or public presentation of information. Presentation software can be 

divided into business presentation software and more general multimedia authoring tools, 

with some products having characteristics of both. Business presentation software 

emphasizes ease- and quickness-of-learning and use. Multimedia authoring software 

enables you to create a more sophisticated presentation that includes audio and video 

sequences. Business presentation software usually enables you to include images and 

sometimes audio and video developed with other tools. 

Extra Reference Material 

Is blockchain technology the new internet? 

The blockchain is an undeniably ingenious invention – the brainchild of a person or group of 

people known by the pseudonym,  Satoshi Nakamoto. But since then, it has evolved into 

something greater, and the main question every single person is asking is: What is 

Blockchain? By allowing digital information to be distributed but not copied, blockchain 

technology created the backbone of a new type of internet. Originally devised for the digital 

currency, Bitcoin, the tech community is now finding other potential uses for the technology. 

Bitcoin has been called ―digital gold,‖ and for a good reason. To date, the total value of the 

currency is close to $9 billion US. And blockchains can make other types of digital value. 

Like the internet (or your car), you don‘t need to know how the blockchain works to use it. 

However, having a basic knowledge of this new technology shows why it‘s considered 

revolutionary. So, we hope you enjoy this, what is Blockchain guide. 

 What is Blockchain Technology? 

―The blockchain is an incorruptible digital ledger of economic transactions that can be 

programmed to record not just financial transactions but virtually everything of value.‖ 

Don & Alex Tapscott, authors Blockchain Revolution (2016) 

A distributed database - Picture a spreadsheet that is duplicated thousands of times across a 

network of computers. Then imagine that this network is designed to regularly update this 

spreadsheet and you have a basic understanding of the blockchain. Information held on a 

blockchain exists as a shared — and continually reconciled — database. This is a way of 

using the network that has obvious benefits. The blockchain database isn‘t stored in any 

single location, meaning the records it keeps are truly public and easily verifiable. No 

centralized version of this information exists for a hacker to corrupt. Hosted by millions of 

computers simultaneously, its data is accessible to anyone on the internet. To go in deeper 
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with the Google spreadsheet analogy, I would like you to read this piece from a blockchain 

specialist. 

Blockchain as Google Docs 

―The traditional way of sharing documents with collaboration is to send a Microsoft Word 

document to another recipient, and ask them to make revisions to it. The problem with that 

scenario is that you need to wait until receiving a return copy before you can see or make 

other changes because you are locked out of editing it until the other person is done with it. 

That‘s how databases work today. Two owners can‘t be messing with the same record at 

once.That‘s how banks maintain money balances and transfers; they briefly lock access (or 

decrease the balance) while they make a transfer, then update the other side, then re-open 

access (or update again).With Google Docs (or Google Sheets), both parties have access to 

the same document at the same time, and the single version of that document is always 

visible to both of them. It is like a shared ledger, but it is a shared document. The distributed 

part comes into play when sharing involves a number of people. 

Imagine the number of legal documents that should be used that way. Instead of passing them 

to each other, losing track of versions, and not being in sync with the other version, why can‘t 

*all* business documents become shared instead of transferred back and forth? So many 

types of legal contracts would be ideal for that kind of workflow.You don‘t need a blockchain 

to share documents, but the shared documents analogy is a powerful one.‖ 

William Mougayar, Venture advisor, 4x entrepreneur, marketer, strategist and 

blockchain specialist 
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Blockchain Durability and robustness 

Blockchain technology is like the internet in that it has a built-in robustness. By storing 

blocks of information that are identical across its network, the blockchain cannot: 

1. Be controlled by any single entity. 

2. Has no single point of failure. 

Bitcoin was invented in 2008. Since that time, the Bitcoin blockchain has operated without 

significant disruption. (To date, any of problems associated with Bitcoin have been due to 

hacking or mismanagement. In other words, these problems come from bad intention and 

human error, not flaws in the underlying concepts.) 

The internet itself has proven to be durable for almost 30 years. It‘s a track record that bodes 

well for blockchain technology as it continues to be developed. 

“As revolutionary as it sounds, Blockchain truly is a mechanism to bring everyone to the 

highest degree of accountability. No more missed transactions, human or machine errors, 



or even an exchange that was not done with the consent of the parties involved. Above 

anything else, the most critical area where Blockchain helps is to guarantee the validity of 

a transaction by recording it not only on a main register but a connected distributed system 

of registers, all of which are connected through a secure validation mechanism.”  

– Ian Khan, TEDx Speaker | Author | Technology Futurist 

Transparent and incorruptible 

The blockchain network lives in a state of consensus, one that automatically checks in with 

itself every ten minutes.  A kind of self-auditing ecosystem of a digital value, the network 

reconciles every transaction that happens in ten-minute intervals. Each group of these 

transactions is referred to as a ―block‖. Two important properties result from this: 

1. Transparency - data is embedded within the network as a whole, by definition it is 

public. 

2. It cannot be corrupted - altering any unit of information on the blockchain would 

mean using a huge amount of computing power to override the entire network. 

In theory, this could be possible. In practice, it‘s unlikely to happen. Taking control of the 

system to capture Bitcoins, for instance, would also have the effect of destroying their value. 

―Blockchain solves the problem of manipulation. When I speak about it in the West, people 

say they trust Google, Facebook, or their banks. But the rest of the world doesn‘t trust 

organizations and corporations that much — I mean Africa, India, the Eastern Europe, or 

Russia. It‘s not about the places where people are really rich. Blockchain‘s opportunities are 

the highest in the countries that haven‘t reached that level yet.‖ 

Vitalik Buterin, inventor of Ethereum 

A network of nodes - A network of so-called computing ―nodes‖ make up the blockchain. 

  Node - (computer connected to the blockchain network using a 

client that performs the task of validating and relaying transactions) gets a copy of the 

blockchain, which gets downloaded automatically upon joining the blockchain network. 

 Together they create a powerful second-level network, a wholly different vision for how the 

internet can function. Every node is an ―administrator‖ of the blockchain, and joins the 

network voluntarily (in this sense, the network is decentralized). However, each one has an 

incentive for participating in the network: the chance of winning Bitcoins. 

Nodes are said to be ―mining‖ Bitcoin, but the term is something of a misnomer. In fact, each 

one is competing to win Bitcoins by solving computational puzzles. Bitcoin was the raison 

d‘etre of the blockchain as it was originally conceived. It‘s now recognized to be only the 

first of many potential applications of the technology. There are an estimated 700 Bitcoin-
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like cryptocurrencies (exchangeable value tokens) already available. As well, a range of other 

potential adaptations of the original blockchain concept are currently active, or in 

development. ―Bitcoin has the same character a fax machine had. A single fax machine is a 

doorstop. The world where everyone has a fax machine is an immensely valuable thing.‖ 

Larry Summers, Former US Secretary of the Treasury 

The idea of decentralization - By design, the blockchain is a decentralized technology. 

Anything that happens on it is a function of the network as a whole. Some important 

implications stem from this. By creating a new way to verify transactions aspects of 

traditional commerce could become unnecessary. Stock market trades become almost 

simultaneous on the blockchain, for instance — or it could make types of record keeping, like 

a land registry, fully public. And decentralization is already a reality. 

A global network of computers uses blockchain technology to jointly manage the database 

that records Bitcoin transactions. That is, Bitcoin is managed by its network, and not any one 

central authority. Decentralization means the network operates on a user-to-user (or peer-to-

peer) basis. The forms of mass collaboration this makes possible are just beginning to be 

investigated. 

―I think decentralized networks will be the next huge wave in technology.‖ 

Melanie Swan, author Blockchain: Blueprint for a New Economy (2015) 

Who will use the blockchain? 

As web infrastructure, you don‘t need to know about the blockchain for it to be useful in your 

life. Currently, finance offers the strongest use cases for the technology. International 

remittances, for instance. The World Bank estimates that over $430 billion US in money 

transfers were sent in 2015. And at the moment there is a high demand for blockchain 

developers. 

The blockchain potentially cuts out the middleman for these types of transactions.  Personal 

computing became accessible to the general public with the invention of the Graphical User 

Interface (GUI), which took the form of a ―desktop‖. Similarly, the most common GUI 

devised for the blockchain are the so-called ―wallet‖ applications, which people use to buy 

things with Bitcoin, and store it along with other cryptocurrencies. 

Transactions online are closely connected to the processes of identity verification. It is easy 

to imagine that wallet apps will transform in the coming years to include other types of 

identity management. 

―Online identity and reputation will be decentralized. We will own the data that belongs to 

us.‖ 

William Mougayar, author The Business Blockchain: Promise, Practice, and Application of 

the Next Internet Technology (2016) 

The Blockchain & Enhanced security 

By storing data across its network, the blockchain eliminates the risks that come with data 

being held centrally. 
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Its network lacks centralized points of vulnerability that computer hackers can exploit. 

Today‘s internet has security problems that are familiar to everyone. We all rely on the 

―username/password‖ system to protect our identity and assets online. Blockchain security 

methods use encryption technology. 

The basis for this are the so-called public and private ―keys‖. A ―public key‖ (a long, 

randomly-generated string of numbers) is a users‘ address on the blockchain. Bitcoins sent 

across the network gets recorded as belonging to that address. The ―private key‖ is like a 

password that gives its owner access to their Bitcoin or other digital assets. Store your data on 

the blockchain and it is incorruptible. This is true, although protecting your digital assets will 

also require safeguarding of your private key by printing it out, creating what‘s referred to as 

a paper wallet. 

 

 

 

A second-level network 

With blockchain technology, the web gains a new layer of functionality. 

Already, users can transact directly with one another — Bitcoin transactions in 2016 

averaged over $200,000 US per day. With the added security brought by the blockchain new 

internet business are on track to unbundle the traditional institutions of finance. 

Goldman Sachs believes that blockchain technology holds great potential especially to 

optimize clearing and settlements, and could represent global savings of up to $6bn per year. 

“2017 will be a pivotal year for blockchain tech. Many of the startups in the space will 

either begin generating revenue – via providing products the market demands/values – or 

vaporize due to running out of cash. In other words, 2017 should be the year where there is 

more implementation of products utilizing blockchain tech, and less talk about blockchain 

tech being the magical pixie dust that can just be sprinkled atop everything. Of course, 

from a customers viewpoint, this will not be obvious as blockchain tech should dominantly 

be invisible – even as its features and functionality improve peoples’/business’ lives. I 



personally am familiar with a number of large-scale blockchain tech use cases that are 

launching soon/2017. This implementation stage, which 2017 should represent, is a crucial 

step in the larger adoption of blockchain tech, as it will allow skeptics to see the 

functionality, rather than just hear of its promise.” 

–  George Howard, Associate Professor Brown University, Berklee College of Music and 

Founder of George Howard Strategic 

The Blockchain a New Web 3.0? 

The blockchain gives internet users the ability to create value and authenticates digital 

information. What new business applications will result? 

 Smart contracts 

Distributed ledgers enable the coding of simple contracts that will execute when 

specified conditions are met. Ethereum is an open source blockchain project that was 

built specifically to realize this possibility. Still, in its early stages, Ethereum has the 

potential to leverage the usefulness of blockchains on a truly world-changing scale. 

At the technology‘s current level of development, smart contracts can be programmed 

to perform simple functions. For instance, a derivative could be paid out when a 

financial instrument meets certain benchmark, with the use of blockchain technology 

and Bitcoin enabling the payout to be automated. 

 The sharing economy 

With companies like Uber and AirBnB flourishing, the sharing economy is already a 

proven success. Currently, however, users who want to hail a ride-sharing service 

have to rely on an intermediary like Uber. By enabling peer-to-peer payments, the 

blockchain opens the door to direct interaction between parties — a truly 

decentralized sharing economy results. 

An early example, OpenBazaar uses the blockchain to create a peer-to-peer eBay. 

Download the app onto your computing device, and you can transact with 

OpenBazzar vendors without paying transaction fees. The ―no rules‖ ethos of the 

protocol means that personal reputation will be even more important to business 

interactions than it currently is on eBay. 

 Crowdfunding 

Crowdfunding initiatives like Kickstarter and Gofundme are doing the advance work 

for the emerging peer-to-peer economy. The popularity of these sites suggests people 

want to have a direct say in product development. Blockchains take this interest to the 

next level, potentially creating crowd-sourced venture capital funds. 

In 2016, one such experiment, the Ethereum-based DAO (Decentralized Autonomous 

Organization), raised an astonishing $200 million USD in just over two months. 

Participants purchased ―DAO tokens‖ allowing them to vote on smart contract 

venture capital investments (voting power was proportionate to the number of DAO 
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they were holding). A subsequent hack of project funds proved that the project was 

launched without proper due diligence, with disastrous consequences.  Regardless, the 

DAO experiment suggests the blockchain has the potential to usher in ―a new 

paradigm of economic cooperation.‖ 

 Governance 

By making the results fully transparent and publicly accessible, distributed database 

technology could bring full transparency to elections or any other kind of poll taking. 

Ethereum-based smart contracts help to automate the process. 

The app, Boardroom, enables organizational decision-making to happen on the 

blockchain. In practice, this means company governance becomes fully transparent 

and verifiable when managing digital assets, equity or information. 

 Supply chain auditing 

Consumers increasingly want to know that the ethical claims companies make about 

their products are real. Distributed ledgers provide an easy way to certify that the 

backstories of the things we buy are genuine. Transparency comes with blockchain-

based timestamping of a date and location — on ethical diamonds, for instance — that 

corresponds to a product number. 

The UK-based Provenance offers supply chain auditing for a range of consumer 

goods. Making use of the Ethereum blockchain, a Provenance pilot project ensures 

that fish sold in Sushi restaurants in Japan has been sustainably harvested by its 

suppliers in Indonesia. 

 File storage 

Decentralizing file storage on the internet brings clear benefits. Distributing data 

throughout the network protects files from getting hacked or lost. 

Inter Planetary File System (IPFS) makes it easy to conceptualize how a distributed 

web might operate. Similar to the way a bittorrent moves data around the internet, 

IPFS gets rid of the need for centralized client-server relationships (i.e., the current 

web). An internet made up of completely decentralized websites has the potential to 

speed up file transfer and streaming times. Such an improvement is not only 

convenient. It‘s a necessary upgrade to the web‘s currently overloaded content-

delivery systems. 

 Prediction markets 

The crowdsourcing of predictions on event probability is proven to have a high degree 

of accuracy. Averaging opinions cancels out the unexamined biases that distort 

judgment. Prediction markets that pay out according to event outcomes are already 

active. Blockchains are a ―wisdom of the crowd‖ technology that will no doubt find 

other applications in the years to come. 



Still, in Beta, the prediction market application Augur makes share offerings on the 

outcome of real-world events. Participants can earn money by buying into the correct 

prediction. The more shares purchased in the correct outcome, the higher the payout 

will be. With a small commitment of funds (less than a dollar), anyone can ask a 

question, create a market based on a predicted outcome, and collect half of all 

transaction fees the market generates. 

 Protection of intellectual property 

As is well known, digital information can be infinitely reproduced — and distributed 

widely thanks to the internet. This has given web users globally a goldmine of free 

content. However, copyright holders have not been so lucky, losing control over their 

intellectual property and suffering financially as a consequence. Smart contracts can 

protect copyright and automate the sale of creative works online, eliminating the risk 

of file copying and redistribution. 

Mycelia uses the blockchain to create a peer-to-peer music distribution system. 

Founded by the UK singer-songwriter Imogen Heap, Mycelia enables musicians to 

sell songs directly to audiences, as well as licence samples to producers and divvy up 

royalties to songwriters and musicians — all of these functions being automated by 

smart contracts. The capacity of blockchains to issue payments in fractional 

cryptocurrency amounts (micropayments) suggests this use case for the blockchain 

has a strong chance of success. 

 Internet of Things (IoT) 

What is the IoT? The network-controlled management of certain types of electronic 

devices — for instance, the monitoring of air temperature in a storage facility. Smart 

contracts make the automation of remote systems management possible. A 

combination of software, sensors, and the network facilitates an exchange of data 

between objects and mechanisms. The result increases system efficiency and 

improves cost monitoring. 

The biggest players in manufacturing, tech and telecommunications are all vying for 

IoT dominance. Think Samsung, IBM and AT&T. A natural extension of existing 

infrastructure controlled by incumbents, IoT applications will run the gamut from 

predictive maintenance of mechanical parts to data analytics, and mass-scale 

automated systems management. 

 Neighbourhood Microgrids 

Blockchain technology enables the buying and selling of the renewable energy 

generated by neighborhood microgrids. When solar panels make excess energy, 

Ethereum-based smart contracts automatically redistribute it. Similar types of smart 

contract automation will have many other applications as the IoT becomes a reality. 

Located in Brooklyn, Consensys is one of the foremost companies globally that is 

developing a range of applications for Ethereum. One project they are partnering on is 

Transactive Grid, working with the distributed energy outfit, LO3. A prototype 

project currently up and running uses Ethereum smart contracts to automate the 

https://www.augur.net/
https://mycelium.com/
http://blockgeeks.com/5-incredible-blockchain-iot-applications/
https://consensys.net/about/


monitoring and redistribution of microgrid energy. This so-called ―intelligent grid‖ is 

an early example of IoT functionality. 

 Identity management 

There is a definite need for better identity management on the web. The ability to 

verify your identity is the lynchpin of financial transactions that happen online. 

However, remedies for the security risks that come with web commerce are imperfect 

at best. Distributed ledgers offer enhanced methods for proving who you are, along 

with the possibility to digitize personal documents. Having a secure identity will also 

be important for online interactions — for instance, in the sharing economy. A good 

reputation, after all, is the most important condition for conducting transactions 

online. 

Developing digital identity standards is proving to be a highly complex process. 

Technical challenges aside, a universal online identity solution requires cooperation 

between private entities and government. Add to that the need to navigate legal 

systems in different countries and the problem becomes exponentially difficult. E-

Commerce on the internet currently relies on the SSL certificate (the little green lock) 

for secure transactions on the web. Netki is a startup that aspires to create a SSL 

standard for the blockchain. Having recently announced a $3.5 million seed round, 

Netki expects a product launch in early 2017. 

 AML and KYC 

Anti-money laundering (AML) and know your customer (KYC) practices have a 

strong potential for being adapted to the blockchain. Currently, financial institutions 

must perform a labour intensive multi-step process for each new customer. KYC costs 

could be reduced through cross-institution client verification, and at the same time 

increase monitoring and analysis effectiveness. 

startup Polycoin has an AML/KYC solution that involves analysing transactions. 

Those transactions identified as being suspicious are forwarded on to compliance 

officers. Another startup Tradle is developing an application called Trust in Motion 

(TiM). Characterized as an ―Instagram for KYC‖, TiM allows customers to take a 

snapshot of key documents (passport, utility bill, etc.). Once verified by the bank, this 

data is cryptographically stored on the blockchain. 

 Data management 

Today, in exchange for their personal data people can use social media platforms like 

Facebook for free. In future, users will have the ability to manage and sell the data 

their online activity generates. Because it can be easily distributed in small fractional 

amounts, Bitcoin — or something like it — will most likely be the currency that gets 

used for this type of transaction. 

The MIT project Enigma understands that user privacy is the key precondition for 

creating of a personal data marketplace. Enigma uses cryptographic techniques to 

allow individual data sets to be split between nodes, and at the same time run bulk 

computations over the data group as a whole. Fragmenting the data also makes 



Enigma scalable (unlike those blockchain solutions where data gets replicated on 

every node). A Beta launch is promised within the next six months. 

 Land title registration 

As Publicly-accessible ledgers, blockchains can make all kinds of record-keeping 

more efficient. Property titles are a case in point. They tend to be susceptible to fraud, 

as well as costly and labour intensive to administer. 

A number of countries are undertaking blockchain-based land registry projects. 

Honduras was the first government to announce such an initiative in 2015, although 

the current status of that project is unclear. This year, the Republic of Georgia 

cemented a deal with the Bitfury Group to develop a blockchain system for property 

titles. Reportedly, Hernando de Soto, the high profile economist and property rights 

advocate, will be advising on the project. Most recently, Sweden announced it was 

experimenting with a blockchain application for property titles. 

 Stock trading 

The potential for added efficiency in share settlement makes a strong use case for 

blockchains in stock trading. When executed peer-to-peer, trade confirmations 

become almost instantaneous (as opposed to taking three days for clearance). 

Potentially, this means intermediaries — such as the clearing house, auditors and 

custodians — get removed from the process. 

Numerous stock and commodities exchanges are prototyping blockchain applications 

for the services they offer, including the ASX (Australian Securities Exchange), the 

Deutsche Börse (Frankfurt‘s stock exchange) and the JPX (Japan Exchange Group). 

Most high profile because the acknowledged first mover in the area, is the Nasdaq‘s 

Linq, a platform for private market trading (typically between pre-IPO startups and 

investors). A partnership with the blockchain tech company Chain, Linq announced 

the completion of it its first share trade in 2015. More recently, Nasdaq announced the 

development of a trial blockchain project for proxy voting on the Estonian Stock 

Market. 

  



 

  

 

“2016 was the year in which blockchain theory achieved general acceptance, but remained 

in theory, with the big players lingering around the hoop waiting to see who would take the 

first shot. As the year comes to an end, blockchain technology is tantalizingly close to 

turning the corner and entering the realm of small-scale commercial ability. Overall, 2017 

is going to be the year of the very well-considered and well-funded proof of concept, with a 

few projects achieving revenue positive status. Venture investment is going to continue to 

be substantial but less than we saw in 2016 and 2015. I’d predict one or two exits by 

acquisition.”  

– Judd Bagley  Director of Communications at Overstock.com and Chief Evangelist 

at t0.com 
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The five generations of computers 

on November 15, 2016  

Computers are such an integral part of our everyday life now most people take them 

and what they have added to life totally for granted.  

Even more so the generation who have grown from infancy within the global desktop and 

laptop revolution since the 1980s. The history of the computer goes back several decades 

however and there are five definable generations of computers. Each generation is defined by 

a significant technological development that changes fundamentally how computers operate – 

leading to more compact, less expensive, but more powerful, efficient and robust machines. 

1940 – 1956:  First Generation – Vacuum Tubes 

These early computers used vacuum tubes as circuitry and magnetic drums for memory. As a 

result they were enormous, literally taking up entire rooms and costing a fortune to run. 

These were inefficient materials which generated a lot of heat, sucked huge electricity and 

subsequently generated a lot of heat which caused ongoing breakdowns. 

These first generation computers relied on ‗machine language‘ (which is the most basic 

programming language that can be understood by computers). These computers were limited 

to solving one problem at a time. Input was based on punched cards and paper tape. Output 

came out on print-outs. The two notable machines of this era were the UNIVAC and ENIAC 

machines – the UNIVAC is the first every commercial computer which was purchased in 

1951 by a business – the US Census Bureau. 

1956 – 1963: Second Generation – Transistors 

The replacement of vacuum tubes by transistors saw the advent of the second generation of 

computing. Although first invented in 1947, transistors weren‘t used significantly in 

computers until the end of the 1950s. They were a big improvement over the vacuum tube, 

despite still subjecting computers to damaging levels of heat. However they were hugely 

superior to the vacuum tubes, making computers smaller, faster, cheaper and less heavy on 

electricity use. They still relied on punched card for input/printouts. 

The language evolved from cryptic binary language to symbolic (‗assembly‘) languages. This 

meant programmers could create instructions in words. About the same time high level 

programming languages were being developed (early versions of COBOL and FORTRAN). 

Transistor-driven machines were the first computers to store instructions into their memories 

– moving from magnetic drum to magnetic core ‗technology‘. The early versions of these 

machines were developed for the atomic energy industry. 

1964 – 1971: Third Generation – Integrated Circuits 

By this phase, transistors were now being miniaturised and put on silicon chips (called 

semiconductors). This led to a massive increase in speed and efficiency of these 

machines.  These were the first computers where users interacted using keyboards and 

monitors which interfaced with an operating system, a significant leap up from the punch 



cards and printouts. This enabled these machines to run several applications at once using a 

central program which functioned to monitor memory. 

As a result of these advances Jwhich again made machines cheaper and smaller, a new mass 

market of users emerged during the ‗60s. 

1972 – 2010: Fourth Generation – Microprocessors 

This revolution can be summed in one word: Intel. The chip-maker developed the Intel 4004 

chip in 1971, which positioned all computer components (CPU, memory, input/output 

controls) onto a single chip. What filled a room in the 1940s now fit in the palm of the hand. 

The Intel chip housed thousands of integrated circuits. The year 1981 saw the first ever 

computer (IBM) specifically designed for home use and 1984 saw the MacIntosh introduced 

by Apple. Microprocessors even moved beyond the realm of computers and into an 

increasing number of everyday products. 

The increased power of these small computers meant they could be linked, creating networks. 

Which ultimately led to the development, birth and rapid evolution of the Internet. Other 

major advances during this period have been the Graphical user interface (GUI), the mouse 

and more recently the astounding advances in lap-top capability and hand-held devices. 

2010-  : Fifth Generation – Artificial Intelligence 

Computer devices with artificial intelligence are still in development, but some of these 

technologies are beginning to emerge and be used such as voice recognition. 

AI is a reality made possible by using parallel processing and superconductors. Leaning to 

the future, computers will be radically transformed again by quantum computation, molecular 

and nano technology. The essence of fifth generation will be using these technologies to 

ultimately create machines which can process and respond to natural language, and have 

capability to learn and organise themselves. 

• David Burns is Marketing and Communications Manager for Origin IT | 

davidb@originit.co.nz | www.originit.co.nz 

Source - http://btob.co.nz/business-news/five-generations-computers/ 

7 Technology Trends That Will Dominate 

2017 - pexels.com 

Personally, I‘m amazed at the technology we have available to us. It‘s astounding to have the 

power to retrieve almost any information and communicate in a thousand different ways 

using a device that fits in your pocket. 

There‘s always something new on the horizon, and we can‘t help but wait and wonder what 

technological marvels are coming next. 
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The way I see it, there are seven major tech trends we‘re in store for in 2017. If you‘re eyeing 

a sector in which to start a business, any of these is a pretty good bet. If you‘re already an 

entrepreneur, think about how you can leverage these technologies to reach your target 

audience in new ways. 

1. IoT and Smart Home Tech. - We‘ve been hearing about the forthcoming revolution of 

the Internet-of-Things (IoT) and resulting interconnectedness of smart home technology for 

years. So what‘s the holdup? Why aren‘t we all living in smart, connected homes by now? 

Part of the problem is too much competition, with not enough collaboration—there are tons 

of individual appliances and apps on the market, but few solutions to tie everything together 

into a single, seamless user experience. Now that bigger companies already well-versed in 

uniform user experiences (like Google, Amazon, and Apple) are getting involved, I expect 

we‘ll see some major advancements on this front in the coming year. 

2. AR and VR. - a technology that superimposes a computer-generated image on a user's 

view of the real world, thus providing a composite view. 

We‘ve already seen some major steps forward for augmented reality (AR) and virtual reality 

(VR) technology in 2016. Oculus Rift was released, to positive reception, and thousands of 

VR apps and games followed. We also saw Pokémon Go, an AR game, explode with over 

100 million downloads. The market is ready for AR and VR, and we‘ve already got some 

early-stage devices and tech for these applications, but it‘s going to be next year before we 

see things really take off. Once they do, you‘ll need to be ready for AR and VR versions of 

practically everything—and ample marketing opportunities to follow.  

3. Machine Learning. - "computers the ability to learn without being explicitly programmed." 

Machine learning has taken some massive strides forward in the past few years, even 

emerging to assist and enhance Google‘s core search engine algorithm. But again, we‘ve only 

seen it in a limited range of applications. Throughout 2017, I expect to see machine learning 

updates emerge across the board, entering almost any type of consumer application you can 

think of, from offering better recommended products based on prior purchase history to 

gradually improving the user experience of an analytics app. It won‘t be long before machine 

learning becomes a kind of ―new normal,‖ with people expecting this type of artificial 

intelligence as a component of every form of technology. 

4. Automation. - Marketers will be (mostly) pleased to learn that automation will become a 

bigger mainstay in and throughout 2017, with advanced technology enabling the automation 

of previously human-exclusive tasks. We‘ve had robotic journalists in circulation for a couple 

of years now, and I expect it won‘t be long before they make another leap into more practical 

types of articles. It‘s likely that we‘ll start seeing productivity skyrocket in a number of 

white-collar type jobs—and we‘ll start seeing some jobs disappear altogether. When 

automation is combined with machine learning, everything can improve even faster, so 2017 

has the potential to be a truly landmark year. 

5. Humanized Big Data. (visual, empathetic, qualitative) - Big data has been a big topic 

for the past five years or so, when it started making headlines as a buzzword. The idea is that 

mass quantities of gathered data—which we now have access to—can help us in everything 

from planning better medical treatments to executing better marketing campaigns. But big 

data‘s greatest strength—its quantitative, numerical foundation—is also a weakness. In 2017, 
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I expect we‘ll see advancements to humanize big data, seeking more empathetic and 

qualitative bits of data and projecting it in a more visualized, accessible way.  

6. Physical-Digital Integrations. - Mobile devices have been slowly adding technology into 

our daily lives. It‘s rare to see anyone without a smartphone at any given time, giving us 

access to practically infinite information in the real-world. We already have things like site-

to-store purchasing, enabling online customers to buy and pick up products in a physical 

retail location, but the next level will be even further integrations between physical and 

digital realities. Online brands like Amazon will start having more physical products, like 

Dash Buttons, and physical brands like Walmart will start having more digital features, like 

store maps and product trials. 

7. Everything On-Demand. - Thanks to brands like Uber (and the resulting madness of 

startups built on the premise of being the ―Uber of ____‖), people are getting used to having 

everything on demand via phone apps. In 2017, I expect this to see this develop even further. 

We have thousands of apps available to us to get rides, food deliveries, and even a place to 

stay for the night, but soon we‘ll see this evolve into even stranger territory. 

Anyone in the tech industry knows that making predictions about the course of technology‘s 

future, even a year out, is an exercise in futility. Surprises can come from a number of 

different directions, and announced developments rarely release as they‘re intended. 

Still, it pays to forecast what‘s coming next so you can prepare your marketing strategies (or 

your budget) accordingly. Whatever the case may be, it‘s still fun to think about everything 

that‘s coming next. 

Source:  https://www.forbes.com/sites/jaysondemers/2016/11/16/7-technology-trends-
that-will-dominate-2017/print/ 

10 Breakthrough Technologies 2017 others will take a decade  

Reversing Paralysis - Scientists are making remarkable progress at using 

brain implants to restore the freedom of movement that spinal cord injuries take away. 
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 Self-Driving Trucks 

Tractor-trailers without a human at the wheel will soon barrel onto highways near 

you. What will this mean for the nation‘s 1.7 million truck drivers? 

 

 Paying with Your Face 

Face-detecting systems in China now authorize payments, provide access to facilities, 

and track down criminals. Will other countries follow? 

 

 Practical Quantum Computers -  Quantum computers use the power of atoms to perform 
memory and processing tasks. Learn why quantum computers will be faster than silicon-
based 

Advances at Google, Intel, and several research groups indicate that computers with 

previously unimaginable power are finally within reach. 

 

 The 360-Degree Selfie 

Inexpensive cameras that make spherical images are opening a new era in 

photography and changing the way people share stories. 
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  Hot Solar Cells - By converting heat to focused beams of light, a new solar device could 
create cheap and continuous power. 

 

 Gene Therapy 2.0 - Scientists have solved fundamental problems that were holding back 
cures for rare hereditary disorders. Next we’ll see if the same approach can take on cancer, 
heart disease, and other common illnesses. 

 

 The Cell Atlas - Biology’s next mega-project will find out what we’re really made of. 

https://www.technologyreview.com/s/603497/10-breakthrough-technologies-2017-hot-solar-cells/
https://www.technologyreview.com/s/603497/10-breakthrough-technologies-2017-hot-solar-cells/
https://www.technologyreview.com/s/603497/10-breakthrough-technologies-2017-hot-solar-cells/
https://www.technologyreview.com/s/603498/10-breakthrough-technologies-2017-gene-therapy-20/
https://www.technologyreview.com/s/603498/10-breakthrough-technologies-2017-gene-therapy-20/
https://www.technologyreview.com/s/603498/10-breakthrough-technologies-2017-gene-therapy-20/
https://www.technologyreview.com/s/603498/10-breakthrough-technologies-2017-gene-therapy-20/
https://www.technologyreview.com/s/603499/10-breakthrough-technologies-2017-the-cell-atlas/
https://www.technologyreview.com/s/603496/10-breakthrough-technologies-2017-the-360-degree-selfie/
https://www.technologyreview.com/s/603497/10-breakthrough-technologies-2017-hot-solar-cells/
https://www.technologyreview.com/s/603498/10-breakthrough-technologies-2017-gene-therapy-20/


 

 

 Botnets of Things - a network of private computers infected with malicious software and 
controlled as a group without the owners' knowledge, e.g. to send spam. The relentless push 
to add connectivity to home gadgets is creating dangerous side effects that figure to get 
even worse. 

 

 Reinforcement Learning- By experimenting, computers are figuring out how to do things that 
no programmer could teach them. 

 

Source: - https://www.technologyreview.com/lists/technologies/2017/ 
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Because cognitive technologies extend the power of information technology to tasks 

traditionally performed by humans, they can enable organizations to break prevailing trade-

offs between speed, cost, and quality. We present a framework by which to explore where 

cognitive technologies can benefit your company. 

 

Computers cannot think. But increasingly, they can do things only humans were able to do. It 

is now possible to automate tasks that require human perceptual skills, such as recognizing 

handwriting or identifying faces, and those that require cognitive skills, such as planning, 

reasoning from partial or uncertain information, and learning. Technologies able to perform 

tasks such as these, traditionally assumed to require human intelligence, are known as 

cognitive technologies.
1
 

A product of the field of research known as artificial intelligence, cognitive technologies have 

been evolving over decades. Businesses are taking a new look at them because some have 

improved dramatically in recent years, with impressive gains in computer vision, natural 

language processing, speech recognition, and robotics, among other areas. Because cognitive 

technologies extend the power of information technology to tasks traditionally performed by 

humans, they have the potential to enable organizations to break prevailing tradeoffs between 

speed, cost, and quality. We know this first hand: The authors of this article have been 

aggressively experimenting with cognitive technologies in our own business and deploying 

multiple solutions based on them with great effect. And our colleagues are working with 

numerous clients to apply these technologies to diverse business challenges. 

Over the next five years we expect the impact of cognitive technologies on organizations to 

grow substantially. Leaders of organizations in all sectors need to understand whether, how, 

and where to invest in applying cognitive technologies. Hype-driven, ill-informed 

investments will lead to loss and sorrow, while appropriate investment can dramatically 

improve performance and create competitive advantage. Below we outline principles that 

should help leaders make better decisions about cognitive technologies. 
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Defining artificial intelligence - A useful definition of artificial intelligence 

is the theory and development of computer systems able to perform tasks that normally 

require human intelligence. 

How cognitive technologies are used in organizations 

How are cognitive technologies being used in organizations today? To answer this question 

we reviewed over 100 examples of organizations that have recently implemented or piloted 

an application of cognitive technologies. These examples spanned 17 industry sectors, 

including aerospace and defense, agriculture, automotive, banking, consumer products, health 

care, life sciences, media and entertainment, oil and gas, power and utilities, the public sector, 

real estate, retail, technology, and travel, hospitality, and leisure. Application areas were 

broad and included research and development, manufacturing, logistics, sales, marketing, and 

customer service. 

We found that applications of cognitive technologies fall into three main categories: product, 

process, or insight. Product applications embed the technology in a product or service to 

provide end-customer benefits. Process applications embed the technology in an 

organization‘s workflow to automate or improve operations. And insight applications use 

cognitive technologies—specifically advanced analytical capabilities such as machine 

learning—to uncover insights that can inform operational and strategic decisions across an 

organization. We explore each application type below. 

Product: Products and services embedding cognitive technologies 

Organizations can embed cognitive technologies to increase the value of their products or 

services by making them more effective, convenient, safer, faster, distinctive, or otherwise 

more valuable. 

A famous early example of the use of cognitive technology to improve a product offering is 

the recommendation feature of the Netflix online movie rental service, which uses machine 

learning to predict which movies a customer will like. This feature has had a significant 

impact on customers‘ use of the service; it accounts for as much as 75 percent of Netflix 

usage.
2
 A more recent example in the Internet business is eBay, which now uses machine 

translation to enable users who search in Russian to discover English-language listings that 

match.
3
 One thing these examples have in common is that they both encourage greater use of 

the services, which can increase loyalty and revenues. 

Even before self-driving cars become a commercial reality, automakers are using computer 

vision and other cognitive technologies to enhance their products. General Motors, for 

instance, is planning to make some of its vehicles safer by equipping them with computer 

vision to determine whether the driver is distracted or not spending enough time looking at 

the road ahead or the rear-view mirror.
4
 Audi is integrating speech recognition technology 

into some cars to enable drivers to engage in more convenient, natural communication with 

infotainment and navigation systems.
5
 

A maker of medical imaging technology aims to make radiologists more effective by using 

computer vision algorithms to identify areas of mammograms that are consistent with breast 

cancer. The system automatically analyzes mammogram images and outlines suspicious areas 
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to clearly indicate potential abnormalities. VuCOMP, the company that developed the 

system, cites a clinical study that found radiologists were significantly more effective in 

finding cancer and in differentiating cancer from non-cancer when using the system.
6
 

The pizza delivery chain Dominos introduced a function in its mobile app that lets customers 

place orders by voice; a virtual character named ―Dom,‖ who speaks with a computer-

generated voice, guides customers through the process. Automating the process of ordering 

pizza by voice is not primarily a cost-cutting move. Rather, it is intended to increase revenue 

by making ordering more convenient. Dominos customers increasingly say they prefer to 

order online or with mobile devices, and those who order this way tend to spend more and 

purchase more frequently.
7
 The automated voice ordering system should help the company 

scale its digital business without adding more call center staff. 

To scale and improve the quality of its business news coverage, Associated Press (AP) has 

implemented natural language-generation software that automatically writes corporate 

earnings stories. Rather than taking the opportunity to reduce staffing levels, AP is using the 

technology to increase by a factor of 10 the number of such stories it publishes, enabling AP 

to cover companies of local or regional importance it did not have the resources to cover 

before and freeing journalists from writing formulaic earnings stories so they can focus on 

more analytical and exclusive stories.
8
 

Defining cognitive technologies 

Cognitive technologies are products of the field of artificial intelligence. They are able to 

perform tasks that only humans used to be able to do. Examples of cognitive technologies 

include computer vision, machine learning, natural language processing, speech recognition, 

and robotics. 

Creating new product categories 

Not only can cognitive technologies be used to enhance products and services, they can also 

bring about entirely new classes of products and services that can create new markets and 

generate large gains for inventors. The Roomba robotic vacuum cleaner, for instance, created 

a new category, achieved sales of 10 million units, and spawned several competitors.
9
 Google 

Now, which aims to anticipate one‘s need for information and provide it before being asked, 

is an example of another emerging category enabled by cognitive technologies: the automated 

virtual personal assistant. Unmanned aerial vehicles, robotic pack animals, and robotic 

caregivers for the elderly or infirm all exemplify the potential of cognitive technologies to 

create new product categories.
10

 We will surely see more examples in coming months and 

years. 

Process: Automating internal processes with cognitive technologies 

Another category of cognitive technology application is automation. By automation we mean 

using computer systems to do work that people used to do. The result is that the work gets 

done faster, cheaper, better, or some combination of the three.
11

 Automation tends to be 

internally focused; the organization that implements it, rather than customers, tends to be the 

primary beneficiary, generally through cost savings or more efficient use of resources. 
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Cognitive technologies can automate work in two main ways: by augmenting workers or by 

replacing them. Augmenting means helping a worker do his or her job better or faster, the 

way power tools help a laborer work faster. Clinical decision support systems that propose 

diagnoses, suggest medical treatments, or recommend patients for clinical trials are examples 

of this. So are applications that automatically read and filter news and data to highlight 

information that may influence a financial advisor‘s view of an asset class or stock.
12

 

Some applications of cognitive technologies eliminate jobs by taking on all of a worker‘s 

responsibilities. Automated voice response systems that replace human customer service 

agents for first-tier customer support are well established. Driverless mining trucks, 

developed to reduce risks to human drivers and cut labor costs, are relatively new.
13

 

The Hong Kong subway system provides a good example of the use of cognitive technologies 

for automation to improve quality and efficiency. The performance of the system overall is 

impressive. It carries over 5 million passengers daily and boasts a 99.9 percent on-time 

record.
14

 In a typical week 10,000 workers carry out some 2,600 engineering activities across 

the system to keep it running smoothly. The operator of the Hong Kong subway system 

implemented cognitive technologies to automate and optimize the planning of these 

engineering works. The planning system encodes rules of thumb learned by experts over 

years of experience plus constraints such as schedules and regulations about maximum noise 

levels allowed at night. It employs a ―genetic algorithm‖ that pits many solutions to the same 

problem against each other to find the best one, producing an optimal engineering schedule 

automatically and saving two days of planning work per week.
15

 Though it automates the 

work of experts, it doesn‘t replace them. As Andy Chun, CIO for the City University of Hong 

Kong and the designer of the system said, the human planners ―are rare experts in the field. 

Their time is never enough.‖ The system ―helps relieve them of the scheduling task so that 

they can focus on tougher issues that require human interactions and negotiations.‖
16

 

An important automation application for cognitive technologies is performing tasks at a scale 

that is impractical with conventional alternatives. The State of Georgia Government 

Transparency and Campaign Finance Commission, for instance, has to process 40,000 pages 

of campaign finance disclosures per month, many of which are handwritten. After evaluating 

other alternatives, they decided they needed a solution that uses automated handwriting 

recognition to keep up with the workload, coupled with crowdsourced human review to 

ensure quality.
17

 

To increase the speed and reduce the cost of operations, we expect that organizations of all 

types will implement cognitive technologies to automate processes that could not be 

automated without them. A recent study in health care provides an example. The study, at the 

Cincinnati Children's Hospital Medical Center, demonstrated that the process of 

automatically identifying patients eligible for clinical trials, using natural language 

processing to read free-form clinical notes, and machine learning to refine the list of terms 

extracted from them, reduced the workload by 92 percent and increased efficiency by 450 

percent.
18

 

Our research on how companies are putting cognitive technologies to work has revealed a 

framework that can help organizations assess their own opportunities for deploying these 

technologies. We suggest organizations look across their business processes, their products, 

and their markets to examine where the use of cognitive technologies may be viable, where it 

could be valuable, and where it may even be vital. 
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Insight: Cognitive technologies learning from information 

The third category of cognitive technology application is creating insight. Natural language 

processing techniques, for instance, make it possible to analyze large volumes of unstructured 

textual information that has not yielded to other techniques. Machine learning can draw 

conclusions from large, complex data sets and help make high-quality predictions from 

operational data. Many companies are using cognitive technologies to generate insights that 

can help reduce costs, improve efficiency, increase revenues, improve effectiveness, or 

enhance customer service. 

Stevia First, a bio-tech start-up that has developed intellectual property covering the 

production of a naturally derived sugar substitute, is exploring a range of cognitive 

technologies to generate insights. One application is optimizing its industrial processes. 

Rather than explore various production approaches by trial and error, the company uses what 

it calls ―smart search,‖ driven by cognitive algorithms that it is not ready to disclose, to 

determine the optimal parameters for the volume of raw materials and process time, for 

instance, to boost the cost efficiency of the production process.
19

 The company is evaluating a 

range of other insight-oriented applications of cognitive technologies, from using natural 

language processing to automatically read and summarize findings from thousands of 

biotechnology research papers, to reanalyzing data sets from old research in search of a new 

gene or a new drug.
20

 

Intel is using machine learning to improve sales effectiveness and boost revenue. One 

approach it takes is automatically classifying customers using a predictive algorithm into 

categories that are likely to have similar needs or buying patterns. The resulting categories 

can be used to prioritize sales efforts and tailor promotions. The company expects this 

strategy to result in $20 million in additional revenue when rolled out globally.
21

 

To improve marketing and customer service, BBVA Compass bank uses a social media 

sentiment monitoring tool to track and understand what consumers are saying about the bank 

and its competitors. The tool, which incorporates natural language processing technology, 

automatically identifies salient topics of consumer chatter and the sentiments surrounding 

those topics. These insights influence the bank‘s decisions on setting fees and offering 

consumer perks, and how customer service representatives should respond to certain 

customer inquiries about services and fees.
22

 

Aetna and GNS Healthcare teamed up to use machine learning and other analytic techniques 

to improve the health of patients and reduce the cost of caring for them. Their analysis 

focused on metabolic syndrome, a condition that significantly increases the risk of 

developing heart disease, stroke, and diabetes. Using claims and biometric data for a 

population of 37,000 Aetna members, the companies developed models that predicted the risk 

of developing metabolic syndrome and the probability of developing any of the five 

conditions associated with the disorder. The models are also able to determine which medical 

interventions are most likely to improve an individual‘s health outlook.
23

 

Three categories, many opportunities 

As the examples above have shown, cognitive technologies can be used in a variety of ways 

to create business benefits. Next, we discuss how to sort through potential opportunities. 
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Three Vs: A framework for investment 

Cognitive technologies are not the solution to every problem. Organizations need to evaluate 

the business case for investing in this technology in an individualized way. Our research on 

how companies are putting cognitive technologies to work has revealed a framework that can 

help organizations assess their own opportunities for deploying these technologies. We 

suggest organizations look across their business processes, their products, and their markets 

to examine where the use of cognitive technologies may be viable, where it could be 

valuable, and where it may even be vital. This ―Three Vs‖ framework is summarized in 

figure 1. Organizations can use it to screen opportunities for applying cognitive technologies. 

 

Viable 

Cognitive technologies have limits that are not widely acknowledged in the business press. 

They are not truly intelligent in any general sense of the word; they cannot really see, hear, or 

understand. No robot can excel at tasks that require empathy, emotion, or relatedness. But 
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there is a broad range of problems for which cognitive technologies can provide at least part 

of a solution. The first step in assessing opportunities for the technology is to understand 

which applications are viable. 

Some tasks that require human or near-human levels of speech recognition or vision can now 

be performed automatically or semi-automatically by cognitive technologies. Examples 

include first-tier telephone customer service, processing handwritten forms, and surveillance. 

Machine learning techniques are enabling organizations to make predictions based on data 

sets too big to be understood by human experts and too unstructured to be analyzed by 

traditional analytics. And automated reasoning systems can find solutions to problems with 

incomplete or uncertain information while satisfying complex and changing constraints. They 

can automate the decision-making process of experts, such as the engineering managers at the 

subway system in Hong Kong mentioned earlier. 

Valuable 

Just because something can be automated with cognitive technologies does not mean it is 

worth doing so. In other words, what is viable is not necessarily valuable. Automation 

features that customers do not care about are obviously not valuable. Tasks performed well 

by plentiful, low-cost workers are not attractive candidates for automation. Tasks that require 

scarce expertise may be. Some tasks are performed by experts but don‘t always require deep 

expertise. These may be good automation candidates. Accountants who scan hundreds of 

contracts looking for patterns and anomalies in contract terms, for instance, are using their 

reading skills more than their accounting skills. It may be valuable in this scenario to use 

natural language processing techniques to automate the process of reading and extracting the 

terms from a body of contracts. 

Vital 

For certain business problems, cognitive technologies may be more than just viable and 

valuable. They may be vital. Processes that require human perception at a very high scale 

may be unworkable without the support of cognitive technologies. The Georgia agency 

mentioned earlier—which has to process 40,000 campaign finance disclosure forms per 

month, many of which are handwritten—is an example of this. Another example is Twitter, 

which uses natural language processing to help advertisers understand when, why, and how 

its users post comments about television shows and TV advertising; this capability would not 

be possible without cognitive computing to analyze the language of the tweets.
24

 Fraud 

detection is another application in which the use of machine learning should now be 

considered vital. Especially in large-scale online businesses but increasingly, we expect, in 

businesses of all types, the performance of certain functions will depend on the use of 

cognitive technologies. 

Using three Vs analysis to guide investment in cognitive 

technologies 

We do not intend to suggest, with our simple three Vs framework, that investing in cognitive 

technologies is a simple matter. The technologies are still evolving, best practices are scarce, 

and trial and error may be the way forward, especially for novel applications. The viability of 

an application may depend on factors such as the specific characteristics of the information 
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an organization is working with. Value varies with the evolving level of effort required to 

implement these technologies. And a dynamic competitive landscape may dictate which 

applications are vital. With this in mind, we recommend that organizations be systematic 

when applying the three Vs framework. This means analyzing business processes, staffing 

models, data assets, and markets to home in on opportunities for applying cognitive 

technologies. Here‘s how: 

Create a process map 

Use a process map—an inventory of an organization‘s main business processes—to reveal 

workflows where cognitive technologies may have viable and valuable applications. Process 

maps can highlight tasks that rely more on human perception than special skills, are costly, 

where scarce expertise might be able to be encoded as rules for use in an automated reasoning 

system, or where the value of improved performance is high. Such tasks include reviewing 

documents, compiling evidence, processing forms, answering basic questions, identifying 

patterns, planning and scheduling, and diagnosing. 

Review your staffing model 

Review your staffing model to identify roles where cognitive skills and training may be 

underutilized or where expertise is in short supply. Sifting through clinical notes in patient 

records to identify candidates for clinical trials is a task that highly trained nurse practitioners 

do today. But much of the job involves reading and comparing keywords. This represents an 

opportunity for automation with cognitive technologies. 

Perform a data set inventory 

Perform a data set inventory to uncover operational data sets that may be under-analyzed 

and insufficiently exploited. For instance, a jet engine maker is analyzing detailed usage and 

sensor data from its engines to gain insights about the causes and future timing of 

maintenance issues.
25

 Customer behavior data and procurement data, among many other 

types, could harbor valuable insights ripe for discovery by machine-learning applications. 

Conduct a market analysis 

Undertake a market analysis to reveal opportunities where improvements in performance or 

automation features are valuable to existing or new market segments and can differentiate 

your company‘s offerings. For instance, Nest created a new category—smart thermostats—by 

recognizing that machine learning could bring new levels of convenience and comfort to 

home climate control.
26

 

Figure 2 summarizes how each type of analysis can help identify viable, valuable, or vital 

opportunities for cognitive technologies in your organization. 
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Give preference to value- and growth-building opportunities 

Previous research by Deloitte LLP reveals that exceptional companies—those that exhibit 

superior performance over the long term—tend to differentiate themselves based on value, 

not price. And they seek to grow revenues before cutting costs.
27

 An implication of this 

research is that when prioritizing investments in cognitive technologies, companies should 

generally favor opportunities to create new or better products or services rather than simply to 

cut costs. As noted above, Associated Press is taking this approach by using automation and 

is opting to increase its output of earnings stories rather than maintain its previous level at a 

lower cost. 

Reality check: Humans in the loop 

Despite the impressive capabilities of cognitive technologies, nothing we have seen suggests 

that a wholesale replacement of human workers by robotic substitutes is imminent. Computer 

vision has made great strides in recent years—Facebook claims it can recognize faces with 97 

percent accuracy—but it still cannot generally recognize multiple objects in a scene or 
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reliably understand what actions it is witnessing.
28

 Technologies like speech recognition and 

machine translation can greatly boost productivity, but they require human oversight if their 

work is to be as good as humans‘. Systems that use natural language processing can 

dramatically accelerate the process of analyzing and understanding documents. But they 

make simple mistakes that an average human would not. And we need humans to act on the 

insights that may be gleaned by automatic document analysis. 

Not only may cognitive systems produce imperfect results, they may also require a significant 

investment of human time to train or configure before they can do their work. Machine 

learning systems are routinely exposed to thousands or millions of data elements before they 

can start reliably making predictions or classifications. Natural language process systems may 

require a time-consuming configuration process that defines the concepts and vocabulary that 

are most important to the systems‘ users. 

For the foreseeable future, then, the use of cognitive technologies implies that humans will be 

very much ―in the loop‖—not only to develop, customize, and train the systems, but also to 

oversee, guide, and improve them. Indeed, a promising approach for making effective use of 

cognitive systems is designing them to work hand-in-hand with people, leveraging the 

strength of each. A good example of this is the winning solution to DARPA‘s 2011 Shredder 

Challenge, in which teams were given digital facsimiles of five different shredded documents 

and challenged to reconstruct them. The winning team developed computer-vision algorithms 

that automatically suggested pairs of paper fragments that might be from adjacent sections of 

the page and presented them to human assemblers who could verify them at a glance.
29

 

We believe systems that automate subtasks, or rely on human review of automated results or 

recommendations such as automated transcription, diagnosis, or anomalous results flagged as 

possible frauds or errors, will become more common. Systems of this type are likely to be 

more cost effective than efforts to entirely remove humans from workflows. Because of this, 

we think organizations will need the skills to design workflows, tasks, and interfaces to 

enable this kind of person-machine interaction. 

Challenges and risks 

Recent and ongoing progress in the development and commercialization of cognitive 

technologies is creating valuable new opportunities for organizations. But these opportunities 

come with challenges and risks. Some examples are highlighted below. 

Unpredictable costs and timelines 

Cognitive technologies are evolving rapidly. Highly customized or innovative applications, 

such as automating the screening of patients for clinical trials or the provision of financial 

advice, are closer to research projects than systems integration projects. These will involve 

unpredictable costs and timelines.
30

 This is not the case for all uses of cognitive technologies, 

though. Some packaged applications for purposes as diverse as forms processing, email 

marketing, sales forecasting, and customer service are embedding cognitive technologies, 

shielding organizations from their complexity while improving functionality and 

performance. 

Scarcity of technical talent 
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Demand for expertise in some cognitive technologies, such as machine learning, computer 

vision, and natural language processing has been on the rise in recent years.
31

 Knowledge of 

the rapidly changing landscape of cognitive technology vendors is likely to be in short 

supply. Organizations may struggle to staff teams with the talent required to pilot and build 

systems using these technologies. 

Managing staffing and organizational impact 

Organizations may need to redesign tasks, jobs, management practices, and performance 

goals when they implement cognitive technologies. These technologies may be used to 

eliminate jobs or curtail growth in staffing levels. They may also be used to automate specific 

tasks, changing how workers allocate their time and requiring them to interact with systems 

in new ways (for instance, training them or deciding whether to accept their 

recommendations). Workers may spend less time performing routine tasks, handling only 

exceptional cases and spending more time focusing on work that requires human interactions. 

For all these reasons, we believe cognitive technology deployments are different from 

traditional IT deployments; their impact on organizations requires greater thought. 

No blanket solutions 

Understanding how to obtain the maximum benefit from cognitive technologies requires a 

careful analysis of an organization‘s processes, its data, its talent model, and its market. The 

use of cognitive technologies is not viable everywhere, nor is it valuable everywhere. In some 

areas it will become vital. We think the greatest potential for cognitive technologies is to 

create value rather than to reduce cost. And we believe that for most organizations and most 

applications, cognitive technologies will restructure work and make it more efficient, perhaps 

restraining the growth of jobs in certain areas, but not leading to large-scale reductions in 

workforce. Using the three Vs framework, organizations can begin today to explore where 

cognitive technologies will benefit them most. 

Ambient computing Putting the Internet of Things to 

work 

Andy Daecher, Thomas Galizia  

More than the sum of its devices, the Internet of Things links technologies together to create 

new services and opportunities. 

Possibilities abound from the tremendous growth of embedded sensors and connected 

devices—in the home, the enterprise, and the world at large. Translating these 

possibilities into business impact requires focus—purposefully bringing smarter 

―things‖ together with analytics, security, data, and integration platforms to make the 

disparate parts work seamlessly with each other. Ambient computing is the backdrop of 

sensors, devices, intelligence, and agents that can put the Internet of Things to work. 

The Internet of Things (IoT) is maturing from its awkward adolescent phase. More than 15 

years ago, Kevin Ashton purportedly coined the term he describes as the potential of 

machines and other devices to supplant humans as the primary means of collecting, 
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processing, and interpreting the data that make up the Internet. Even in its earliest days, its 

potential was grounded in business context; Ashton‘s reference to the Internet of Things was 

in a presentation to a global consumer products company pitching RFID-driven supply chain 

transformation.
1
 And the idea of the IoT has existed for decades in the minds of science 

fiction writers—from the starship Enterprise to The Jetsons. 

Cut to 2015. The Internet of Things is pulling up alongside cloud and big data as a rallying 

cry for looming, seismic IT shifts. Although rooted more in reality than hype, these shifts are 

waiting for simple, compelling scenarios to turn potential into business impact. Companies 

are exploring the IoT, but some only vaguely understand its full potential. To realize that 

potential, organizations should look beyond physical ―things‖ and the role of sensors, 

machines, and other devices as signals and actuators. Important developments, no doubt, but 

only part of the puzzle. Innovation comes from bringing together the parts to do something of 

value differently—seeing, understanding, and reacting to the world around them on their own 

or alongside their human counterparts. 

Ambient computing is about embracing this backdrop of sensing and potential action-taking 

with an ecosystem of things that can respond to what‘s actually happening in the business—

not just static, pre-defined workflows, control scripts, and operating procedures. That requires 

capabilities to: 

 Integrate information flow between varying types of devices from a wide range of 

global manufacturers with proprietary data and technologies 

 Perform analytics and management of the physical objects and low-level events to 

detect signals and predict impact 

 Orchestrate those signals and objects to fulfill complex events or end-to-end business 

processes 

 Secure and monitor the entire system of devices, connectivity, and information 

exchange 

Ambient computing happens when this collection of capabilities is in place—elevating IoT 

beyond enabling and collecting information to using the fabric of devices and signals to do 

something for the business, shifting the focus from the novelty of connected and intelligent 

objects to business process and model transformation. 

What is the "what"? 

The focus on the ―things‖ side of the equation is natural. Manufacturing, materials, and 

computer sciences continuously drive better performance with smaller footprints and lower 

costs. Advances in sensors, computing, and connectivity allow us to embed intelligence in 

almost everything around us. From jet engines to thermostats, ingestible pills to blast 

furnaces, electricity grids to self-driving freight trucks—very few technical constraints 

remain to connect the balance sheets of our businesses and our lives. The data and services 

available from any individual ―thing‖ are also evolving, ranging from: 

 Internal state: Heartbeat- and ping-like broadcasts of health, potentially including 

diagnostics and additional status reporting (for example, battery level, CPU/memory 

utilization, strength of network signal, up-time, or software/platform version) 

 Location: Communication of physical location via GPS, GSM, triangulation, or 

proximity techniques 
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 Physical attributes: Monitoring the world surrounding the device, including altitude, 

orientation, temperature, humidity, radiation, air quality, noise, and vibration 

 Functional attributes: Higher-level intelligence rooted in the device‘s purpose for 

describing business process or workload attributes 

 Actuation services: Ability to remotely trigger, change, or stop physical properties or 

actions on the device 

New products often embed intelligence as a competitive necessity. And the revolution is 

already well underway. An estimated 11 billion sensors are currently deployed on production 

lines and in power grids, vehicles, containers, offices, and homes. But many aren‘t connected 

to a network, much less the Internet.
2
 Putting these sensors to work is the challenge, along 

with deciding which of the 1.5 trillion objects in the world should be connected and for what 

purpose.
3
 The goal should not be the Internet of Everything; it should be the network of some 

things, deliberately chosen and purposely deployed. Opportunities abound across industries 

and geographies—connected cities and communities, manufacturing, retail, health care, 

insurance, and oil and gas. 

Beyond the thing 

Deliberate choice and purpose should be the broader focus of ambient computing. Analytics 

is a big part of the focus—turning data into signals and signals into insight. Take 

transportation as an example. Embedding sensors and controls in 24,000 locomotives, 

365,000 freight cars, and across 140,000 miles of track supporting the United States‘ ―Class 

I‖ railroads only creates the backdrop for improvement. Moving beyond embedding, 

companies such as General Electric (GE) are creating predictive models and tools for trains 

and stockyards. The models and tools optimize trip velocities by accounting for weight, 

speed, fuel burn, terrain, and other traffic. The gains include faster-rolling trains, preemptive 

maintenance cycles, and the ability to expedite the staging and loading of cargo.
4
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The GE example highlights the need for cooperation and communication among a wide range 

of devices, vendors, and players—from partners to competitors, from customers to adjacent 



parties (for example, telecommunication carriers and mobile providers). The power of 

ambient computing is partially driven by Metcalfe‘s Law, which posits that the value of a 

network is the square of the number of participants in it. Many of the more compelling 

potential scenarios spill across organizational boundaries, either between departments within 

a company, or through cooperation with external parties. Blurry boundaries can fragment 

sponsorship, diffuse investment commitments, and constrain ambitions. They can also lead to 

isolationism and incrementalism because the effort is bounded by what an organization 

directly controls rather than by the broader analytics, integration, and orchestration 

capabilities that will be required for more sophisticated forays into ambient computing. 

Ecosystems will likely need to evolve and promote industry standards, encourage sharing 

through consortia, and move away from proprietary inclinations by mandating open, 

standards-based products from third parties. 

Ambient computing involves more than rolling out more complete and automated ways to 

collect information about real-world behavior. It also turns to historical and social data to 

detect patterns, predict behaviors, and drive improvements. Data disciplines are essential, 

including master data and core management practices that allow sharing and provide 

strategies for sensing and storing the torrent of new information coming from the newly 

connected landscape. Objects can create terabytes of data every day that then need to be 

processed and staged to become the basis for decision making. Architectural patterns are 

emerging with varying philosophies: embedding intelligence at the edge (on or near virtually 

every device), in the network, using a cloud broker, or back at the enterprise hub. One size 

may not fit all for a given organization. Use cases and expected business outcomes should 

anchor the right answer. 

The final piece of the puzzle might be the most important: how to put the intelligent nodes 

and derived insights to work. Again, options vary. Centralized efforts seek to apply process 

management engines to automate sensing, decision making, and responses across the 

network. Another approach is decentralized automation, which embeds rules engines at the 

endpoints and allows individual nodes to take action. 

In many cases, though, ambient computing is a sophisticated enabler of amplified 

intelligence
5
 in which applications or visualizations empower humans to act differently. The 

machine age may be upon us—decoupling our awareness of the world from mankind‘s 

dependency on consciously observing and recording what is happening. But machine 

automation only sets the stage. Real impact, business or civic, will come from combining 

data and relevant sensors, things, and people so lives can be lived better, work can be 

performed differently, and the rules of competition can be rewired. 

Lessons from the front lines 

From meters to networks 

ComEd, an Exelon company that provides electricity to 3.8 million customers in Northern 

Illinois,
6
 is in the midst of a $2.6 billion smart grid project to modernize aging infrastructure 

and install smart meters for all of its customers by 2018.
7
 The primary goals of this 

undertaking are to enhance operational efficiency and to provide customers with the 

information and tools to better manage their energy consumption and costs. Featuring 

advanced meter infrastructure (AMI), the new meters reduce electricity theft and 
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consumption on inactive meters, reduce the number of estimated electric bills, minimize 

energy loss, and reduce the need for manual meter reading. Numerous operational 

efficiencies and benefits are emerging. For example, on Chicago‘s south side, AMI meter 

reading has increased the percentage of meters read from 60 percent to 98 percent. Last year, 

ComEd was given the green light by the Illinois Commerce Commission to accelerate its 

smart meter installation program, thus making it possible to complete the project three years 

ahead of schedule.
8
 

The smart grid effort will also improve ComEd‘s ability to maintain its overall infrastructure. 

Real-time visibility into transformers, feeders, and meters will help the company detect, 

isolate, and resolve maintenance incidents more efficiently. Other smart grid components will 

improve communications among field services technicians, operators, and even customers. 

Analytics, residing atop integration and event processing layers, will form an integral part of 

the company‘s ambient computing platform. Security and privacy capabilities will help 

protect against attacks to critical infrastructure by providing the company with remote access 

to individual meters and visibility into usage for any given residence or commercial location. 

ComEd is also developing a suite of services that will make it possible for customers to view 

their own energy usage (including itemized energy costs per appliance). The goal of these 

services is to help individuals proactively regulate their own power consumption and achieve 

greater efficiency during periods of peak power usage. 

As the smart grid project progresses, ComEd leaders remain strategic and flexible. When 

opportunities to accommodate future technological advances emerge, they adapt their 

approaches accordingly. For example, when it installed a network of AMI access points, the 

company decided to place the network physically higher than needed at the time. 

Why?  Because doing so could make it possible to repurpose the existing residential mesh 

network, should the opportunity ever arise. And one year later, the company is piloting new 

LED streetlights powered by the repurposed mesh network. 

With ambient computing advancing more rapidly each year, ComEd‘s leaders are keeping 

their options open and the new smart grid system as flexible as possible in order to take 

advantage of new improvements, devices, and opportunities that may emerge. 

Home sweet conscious home 

The makers at Nest Labs view embedded sensors and connectivity as a means to an end, not 

as ends unto themselves. Their vision is one of a ―conscious home‖ that emphasizes comfort, 

safety, and energy savings. Many products in the broader Internet of Things space focus on 

raw technology features. However, Maxime Veron, Nest‘s head of product marketing, 

downplays the technology aspects of Nest‘s offerings, noting: ―The fact that your device is 

connected does not automatically make it a better product.‖ 

A case in point is the Nest Learning Thermostat—a next-generation wall thermostat that uses 

occupancy sensors, on-device learning, cloud-based analytics, and Web services to learn an 

occupant‘s schedule and integrate into his or her life. The company designs customer 

experiences that focus on usability from the point of installation: The thermostat features 

snap connectors for wiring, includes a carpenter‘s level built into the base of the unit to ease 

finishing, and comes with a multi-head screwdriver to help installers more easily replace 

legacy hardware. The thermostat‘s operation similarly evokes the qualities of ambient 
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computing in that the complexity of sensing, learning from occupant behavior, and self-

tuning settings remains largely invisible to the user. Veron notes, ―We don‘t want to give you 

something to program.‖ 

Nest Labs is looking beyond any single device toward broader platforms and services. The 

company launched a partner program to allow third-party products to interact with Nest 

products. The goal is to create more intuitive ways to learn about and respond to specific user 

behavior and preferences. For example, your car can alert the Nest Thermostat to begin 

cooling your home at a certain point during your evening commute. Upon your arrival, the 

house is comfortable, but you haven‘t wasted energy cooling it all day long. Nest Labs‘ 

second product, Nest Protect, is a smoke and carbon monoxide alarm that can send a message 

to a mobile device about what it has detected, turn off heating by a gas furnace when it 

detects a possible CO leak (if the customer has a Nest Thermostat as well), and link to the 

company‘s Dropcam video camera to save a clip of what was happening when the alarm 

initiated. 

These scenarios involve not just connectivity and interoperability, but also advanced levels of 

orchestration and analytics, as well as sophisticated but simple user experiences. Nest Labs, 

acquired by Google in 2014, has kept the majority of its development in-house, believing that 

applying the same standards and rigor to its design process from beginning to end—including 

hardware, software, external data inputs, sensors, and app development—will ultimately 

result in a more powerful experience for customers inhabiting a ―conscious home.‖ 

No more circling the block 

Many of us have had a parking experience so bad that we avoid the area in the future, opting 

for restaurants or stores that do not require a frustrating parking lot tour. And because parking 

tickets and meter fees are often considerable sources of revenue for cities overseeing public 

parking and for organizations that own parking lots and structures, opportunities to address 

commuter frustration, pollution, and lost sales revenue through better parking regulations 

may be mismanaged or ignored altogether. Enter Streetline, Inc., a San Francisco Bay-area 

company that helps to solve parking-related challenges from the ground up (literally) through 

its mesh networking technology, real-time data, and platform of parking applications. 

The Streetline approach is composed of three layers. First, when deploying its platform in a 

new location, Streetline installs sensors which determine space occupancy or vacancy in 

individual parking spaces. The second layer is a middleware learning platform that merges 

real-time and historical sensor data to determine the validity of a parking event (a true arrival 

or departure) and relays the current status of each space to the system‘s backend. An 

inference engine weeds out false positives such as a garbage can left in a space, or a driver 

pulling into a parking spot for a moment and then leaving. Finally, there is the application 

layer that includes a variety of mobile and Web-based tools that deliver up-to-the-minute 

parking information to commuters, business owners, city officials, and parking enforcement 

officers in or near the deployment area. 

Streetline‘s Parker™ app guides motorists to open parking spaces, which can decrease 

driving times, the number of miles traveled, and motorist frustration. Through integration 

with leading mobile payment providers, the Parker app enables drivers to ―feed‖ parking 

meters electronically—without the hassle of searching for quarters. Furthermore, motorists 

can add time to their meter remotely before time expires to avoid parking tickets. 



ParkerMap™ makes it possible for companies to create online maps of available parking 

spaces in a given area, along with lot hours and parking rates. Using the ParkerData™ 

Availability API, cities can publish parking information on dynamic signage, strategically 

placed around a city. Combined, these different methods of way-finding help consumers find 

parking more quickly, increasing parking space turnover—and thereby potentially driving 

increases in foot traffic and sales among local merchants. In fact, studies have revealed that 

smart parking systems can improve the local economy, as evidenced by a 12 percent increase 

in merchant sales tax revenue in one of Streetline‘s customer cities.
9
 Moreover, the cities, 

universities, and companies that own parking in a given area can get access to information 

about utilization and consumer trends, as well as recommendations for better parking policies 

and pricing. Law enforcement also has access to similar information, helping enforcement 

officers increase their productivity and efficiency by as much 150 percent.
10

 

Streetline‘s products are deployed in 40 locations globally, and the company is currently 

exploring ways to increase the pace of adoption through new use cases, sponsorships, and a 

monetized API. It is also exploring the capture of new data types including ground surface 

temperature, noise level, air quality, and water pressure, to name a few. 

What began as a desire to make life a little easier for motorists in the congested streets of San 

Francisco is quickly becoming a foundational layer for the emergence of smarter cities and 

the Internet of Things worldwide. 

Products to platforms 

Bosch Group knows a thing or two about disruptive technologies and their business potential. 

As the world‘s third-largest private company, it manufactures a wide range of products, from 

consumer goods to industrial equipment, including some of the building blocks of ambient 

computing—shipping roughly 1 billion microelectromechnical systems (MEMS) sensors in 

2014. Recognizing the potential of the Internet of Things (IoT), its vision has been 

embedding connectivity and intelligence in products across its 350-plus business units. 

In 2008, the company launched Bosch Software Innovations (Bosch SI), a business unit 

dedicated to pioneering IoT and ambient computing solutions for industrial environments. 

―We are trying to bring 130 years of manufacturing experience to connectivity,‖ says Troy 

Foster, Bosch SI CTO Americas. Bosch SI approaches its mission from an enterprise 

software perspective—looking beyond the device to enable the kind of business intelligence, 

processes, and decision making that drive value from data. 

To that end, Bosch SI‘s IoT platform is composed of four primary software components: a 

machine-to-machine layer, business process management, business rules management, and an 

analytics engine. The IoT system was designed to accommodate growing data volumes as 

sensors get smaller and cheaper, spurring wider deployment. Configurable rules allow 

evolving, actionable insights to be deployed. 

For example, Bosch SI is currently developing preventative maintenance solutions that 

leverage IoT predictive analytics capabilities to analyze system and performance data 

generated by sensors embedded in industrial equipment. The goal is to predict equipment 

failures and perform maintenance proactively to address potential issues. Costs mount 

quickly when a manufacturing line goes down or mining equipment in a remote location fails; 

preventing incidents can save customers considerable sums of money. 

https://dupress.deloitte.com/dup-us-en/focus/tech-trends/2015/tech-trends-2015-ambient-computing.html#endnote-9
https://dupress.deloitte.com/dup-us-en/focus/tech-trends/2015/tech-trends-2015-ambient-computing.html#endnote-10


Other examples include improved visibility of deployed equipment in the field—from factory 

equipment to vending machines. Bosch SI also helps automobile manufacturers and their 

suppliers refine and improve their products. To do that, they need data from cars in operation 

to understand how components such as a transmission system, for example, perform. 

Traditionally, they only got that information when the car was in for maintenance. Now 

sensors and telematics can convey that data directly to the manufacturers. Using similar 

technology, Bosch helps insurance companies move to usage-based coverage models instead 

of using hypothetical approximations of risk. 

Beyond improving existing products and processes and helping manufacturers work more 

efficiently, the IoT is enabling new business models. ―We are looking at many different 

pieces including smart homes, micro grids, and usage-based car insurance, to name a few,‖ 

Foster says. ―Many business ideas and models that were considered prohibitively expensive 

or unrealistic are viable now thanks to advances in IoT.‖ 
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