Technology on the go.


ICT

The study of computer studies has become too rich that it is now getting had to draw a difference between Computer Studies and “ICT”.

Computers and communication have brought and still bringing changes in our lives. Therefore, the following concepts are more or less becoming family names. 

Information technology

· The communication revolution/Telephone revolution

· Internet revolution

· Multi media (data, sound & video)

· The Binary Age

· Information society

· The information super high way/ “Information” or I-way or     Data-Way.

· The digital Age or Dot Age.

The need for better and best ways of doing things has triggered more and more research in the best technologies, more reliable information, and the best communication means.

Hence;

· Telecommunication = electromagnetic devices and systems for communicating over long distances. Such devices include; radios broadcast TVs, telephones and cable TVs.

· Information = Information refers to processed data.

· Computer = refers to any electronic device that input data, processes, stores and outputs it to the user. 

· Communication = Communication (electronic transfer of data from one place to another)

· Technology = Methods/modes of doing things

· ICT = Information Communication Technology

· IT = Information Technology

Therefore, ICT/IT relates to all means, which facilitates information or data capture, processing, storage, and communication or output.

Old Technologies

· Newspaper                                     Paper Printed Photographs

· Recordings                                     Film

· Radio                                             Televisions

New Technologies

· Satellites                                    Fiber optic cables (for communication media)

· Cellular phones                          Fax machines

· Compact disk                             Computers

· E-mail

· Internet

· Data warehouses or data bases

· Video conferencing

 NB;

ICT/IT concept is quite different from Computer Studies. Computer studies are simply a small section of IT.

Introduction to computers

Computers are necessary in today's society. We live in a fast-moving world where almost everything must come instantly to us. Many times, we depend on the computer to help us complete tasks, and to solve problems.

Definition of a computer

A computer is an electronic device that accepts data as input and processes it to produce information as its output.
Characteristics of modern omputers 

Modern computers today have the following characteristics:

(1) Speed:—Computers operate at extremely high speeds. Their speed is measured in millions of instructions per second (MIPS). 

(2) Automatic (Spontaneous):— computers are automatic. They do not need any supervision in order to perform programs when instructed.

(3) Accuracy:—Computers are very accurate and rarely make mistakes hence working on the principle of Garbage in Garbage Out(GIGO).

(4) Computer is versatile:—Modern Computers can perform different kind of tasks at the same time e.g. you can play music while typing a document at the same time. This is also known as multi-tasking. 

(5) Diligence (Endurance):—Computers have the ability to perform the same task over for long time without getting tired. This is because a computer is a machine, and so does not have from human behaviors of tiredness and lack of concentration. For example, Computers which are used for controlling the satellites.

(6) Artificial intelligence:—Computers are artificially intelligent i.e. They can be programmed to assume capabilities such as learning, reasoning, adaptation, and self-correction e.g.  Computers can respond as if they were thinking by playing chess, recognize handwriting and speech. However, the computers themselves cannot think. The artificial intelligence is only supported by the power of the programs installed in them.

(7) Storage:—for a computer to be able to work, it must have some form of work space where data is stored before being processed. All information is stored on a hard disk or in the Random Access Memory (RAM).

Terminologies and basic concepts

There are many terminologies used in the field of computing. Below are some of the basic ones:

· Data:—this refers to raw facts and figures with little or no meaning. They  are entered into the computer by the user in a form suitable for processing. Data can be characters, symbols, sounds and graphics, videos etc
· Information:—it refers to the processed data that makes meaning and is useful. For example the figure 10082006 may be input as data, but once this same figure is converted to the format 10/08/2006, you realize that it’s a date.

· Information and communication Technology (ICT):—It is the combination of various technologies employed in data capture, processing, store and transmit information.

· The term Information Technology (IT) is used to describe the use of computers in business, education and everyday life.

· Data entry:—It is the act of in putting data into the computer. This is done by the help of input devices like keyboard, mouse etc.

· Byte:—A byte is a unit of computer memory or digital information, that consists of eight binary digits (bits).

· Binary:—The number system used to represent digital information in computers where data is expressed by combinations of the digits 0 and 1, corresponding to voltages "off" and "on" respectively.

· Computer Memory:—this acts as a store for digital Data, processed information and programs in a computer system.

· RAM (Random Access Memory) is temporary and volatile working memory that contains all the work in progress, since the user last saved to disk. 

RAM changes constantly as the computer is used for different tasks and is lost when the computer is switched off. 

The Computer System

The computer system (Illustration)
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Computer Hardware

This refers to all the various physical parts in the system. Computer hardware components are tangible (they can be touched). 

Computer hardware categories includes :
· Input devices like the keyboard and mouse,

· Processing devices like the Microprocessor Chip,

· Storage devices like the Hard disks and the CDs,

· Output devices like the monitor and the printer. 
Computer Software

· Software is a term for electronic instructions that tell the computer how to perform a task.
· These are a series of programs (instructions) that tell the computer what and how to work.

· Software are intangible components of the computer system(can’t be touched or felt)

· Computer software can be grouped into System software and Application software.

System software like the Operating system manages and coordinates all the computer resources and activities.

Application software like Games, Calculator and Media Player solve the specific or exact needs of the user.
Computer Human Ware /Users

This is the most important component of a computer system.

Human ware refers to the people who operate and initialize instructions to the computer system

They design and develop computer systems, operate the computer hardware, create the software, and establish procedures for carrying out tasks.

Kinds of Computer Users

There are two kinds of Computer Users:

· Ordinary user - is someone without much technical knowledge of computers but uses computers to produce information for professional or personal tasks, enhance learning, or have fun. Ordinary users include Computer students, Typists (Secretaries), etc.

· Professional user -is a person in a profession involving computers who has had formal education in the technical aspects of computers; Examples include Computer programmers, webmasters, etc.

Computer data

Data refers to raw facts and figures with little or no meaning 
Data is anything in a form suitable for input into a( computer for processing. Data can also be grouped into two:

· Unprocessed data Like Letters, digits and symbols (e.g., a, b, c, &, ...), Musical notes, etc.

· Processed data (Information) Like a words (e.g. boy), a mathematical formula, grades, a piece of music, a song etc.

Computer communication

Computer communication is the transmission of data and information over a channel between two computers.

Computer communication allows sharing of hardware, software and transfer of data and information stored among computers in a network like Internet. It also facilitate communications between people e.g. through e-mail. Communications devices are used for enabling computer communication. 

They include: Cables, Switches, Routers, Modems, etc.

The world of ICTs

Computers have always assisted to solve the problems faced by the mankind. Although the word ‘computer’ means ‘something which adds, counts, estimates or calculates’, a computer today is not merely a “calculator”. Computers perform a vast variety of jobs with tremendous speed and efficiency.

Uses Of Computers In Our Society

Today people use computers in almost every walk of life. However, along with these advancements of science there arises the dilemma of development of technology as it affects human individuals. 

Computers in our society are applied in the areas of 

i) Education, 

ii) Research, 

iii) Business, 

iv) Health, 

v) Communication, 

vi) Military/security, 

vii) Home and

viii) Entertainment / leisure
Uses of computers in the area of Education

· In teaching, we use Computer Assisted Instruction (CAI) by use of Interactive whiteboards, and projectors, in class.

· Computer Aided Learning (CAL) gives access to On-screen learning materials. Students learn at their own pace and can repeat a lesson they didn’t understand.

· Computer Aided Assessment (CAA) helps teachers to reduce the time and the labour to mark students’ books and answer scripts.

· Error free School Timetables can be generated using special timetable computer software

· With Use of School Administration and Management Systems. (SAMS)  Records management is made easier because all details of learners can be held on computer, and easily retrieved, reducing administrative costs.

· Students’ Progressive Report Cards can be produced electronically by use of computers instead of hand-written ones.

· Distance learning through computer based training. People get award such as degrees without going to class.

· Teachers use simulation software to perform difficult or dangerous experiments in class

· Use of special facilities for students with disabilities like text to speech and speech recognition to help blind students.

· Interactive Multimedia packages on DVDs can clearly demonstrate and explain abstract concepts.

· Schools use computes to create school websites for sharing information with the public.

· Productivity tools like desktop publishing and presentation software are used in projects and other school activities.

· Computers are used for calculating mathematical arithmetic by students and teachers in class.

· Digital computers are also used for telling and managing time in schools.

Uses of computers in the area of Research 

· They have made searching the literature and references easier through use of electronic databases on the World Wide Web e.g. an online encyclopedia such as Wikipedia has over 15 times as many words as compared to printed Encyclopedia like Britannica.

· Computers have tools such as Spell checking, cut-and-paste, etc., which make compiling and editing research work easier.

· A lot of statistical software is available for performing calculations and analyzing the collected research data.
· Data Storage: The data obtained from the research is easily stored in softcopies in computers as word documents or excel spread sheets.

· Research publishing: The research work can be converted to Portable Document Format (PDF) and published to the World Wide Web.
Uses of computers in the area of Business

· Computers enable people to Working from home, using a computer connected to the employer's network or via the Internet. This is known as Telecommuting. 

· Computers have created more jobs such as Computer technicians, Computer teachers, etc. 

· Buying and selling Computers and its components is a source of income to individuals, and companies.

· Through, Computer Aided Design (CAD), scale drawings, and excellent designs can be created easily.

· Computers are used for sending and receiving Mobile Money and making world wide money transfers.

· Banks use Computers to manage transactions  and Automatic Teller Machines ATMs
· Computers help in Business Advertisement through creating websites on the internet and billboards.

· Computers are used in typesetting business for production of document printouts and publication of Books for sale.

· Through Computer Aided Manufacture (CAM), computers can be used to control the production of goods in factories.

Uses of computers in the area of Health

· Hospitals use computers for managing and storing Records electronically, rather than paper files.

· Hospital Administration is also aided by printing labels, allocating beds, make appointments, staff rotas, etc.

· Internet helps us get Web sites for information on health care, treatments, conditions, etc.

· Monitoring/Diagnosis such as Heart rate, blood pressure, etc. is aided by Computer Expert systems.

· Medical Training is facilitated by Simulation software and on-line data sources.

Uses of computers in the area of Communication 

· E-mail: Electronic Mail sent from one person to another using connected computers helps a lot in the area of communication.

· Tele Conferencing and Video Conferencing enables people in different locations to conduct meeting as if they are in the same location

· Computers are using for Faxing: Sending an image of a document electronically.

· Can send voice, image, text and data though Telephones and mobile cell phones: 

Uses of computers in the area of security/Military

· Computers aid monitoring security through cameras, Automatic number plate recognition, etc.

· Communication systems are widely used in the military to coordinate the personnel.

· Some computer systems can detect temperatures and alarm in case of danger of fire outbreaks.

· Computers are used for capturing data for Police National Computer Databases –, vehicle number plates, criminals fingerprints, etc. 

· Computers are used to detect presence of illegal devices such as bombs.

· Computers are also used for controlling dangerous weapons such as missiles. 

Uses of computers at home

· Computers are used for doing School Assignments (Home Work)

· Computers are used for Managing household finances

· Computers are used for Accomplishing Work related tasks

· Computers are used to access the Internet for Email / news / information/Social media.

· Computers are used for playback of Digital Media such as Video/Music/Family Pictures at home

· Programs for Children such as Computer Games at home

Uses of computers in the area of Entertainment / leisure 

· Computers introduced completely new type of entertainment like Computer games.

· Computers are also used in Cinema halls and podiums for faster instant audio and video playback and presentation though projectors.

· Computers are used in the entertainment industry to produce Music, Video editing, CD burning, etc.

Demerits of using computers in society

· For those who spend many hours in front of computer, there is a risk of addiction. Many people don't care about anything except for the computers.

· Using computer for many hours during a day can be very harmful for eyes.

· Our creativity, skills and reasoning can decrease when we are too dependent to the computer e.g. with email replacing the hand-written letter, Onscreen Art designing instead of Hand drawing Art etc.

· Computer can destroy the culture of a certain group of people in the society, especially youths.

· In spite of continuously reducing prices, computers are still costly because the initial costing and maintenance cost of a computer are very expensive.

· Use of computers requires additional efforts in form of learning to use computers and their programs.

· There is dehumanizing of people. Excessive use of computer for communication with others threatens to reduce the intensity of personal bond that often develops between people e.g. the telephone calls

· Computers have led to unemployment of people such as Tellers, shop workers, postal workers;  since many manual/repetitive jobs have been  replaced by computers like ATMs

· Electronic fraud: Stealing money electronically through practices like Credit card cloning

· Impact on Environment: Computer manufacturing processes and computer waste are depleting natural resources and polluting the environment.

· Hacking: Unauthorized access into computers possibly to access information, compromising privacy e.g.  Wikileaks

· Software Piracy: Stealing software, not paying for licenses through cracking.

· Presence of Viruses: You may lose all your programs, files, documents folders and other data on your computer because of virus infection on the computer. 

· Moral Decay: The internet has websites with content such as pornography, which have a bad impact on the users especially the young children.

· Computers are delicate and they must be given a great care.

Computer Literacy

What is computer literacy?

Computer literacy is the knowledge and ability to use computers and technology efficiently. The pervasiveness of computers is continuing to grow at an outstanding rate.

System startup

In this section, much of what is supposed to be done is practical. We are going to look at the basics of starting up a computer system (known as booting) and also starting up computer programs. 

Some of the commonly used computer programs include: Microsoft Access, Microsoft Excel, Microsoft OneNote, Microsoft Outlook, Microsoft PowerPoint, Microsoft Publisher, Microsoft Word 2010, Calculator, Notepad, Paint, WordPad, JetAudio™ Windows Media Player, etc.

Booting

This is the starter procedure of a computer system

There are two types of booting: Cold booting and Warm booting 

Cold booting- the starting of the computer from the off status
On turning on the computer, it undergoes the process of self-test and preparation for use. This is referred to as cold booting

Before switching on a computer, ensure that there is a proper connection to the UPS which must be connected to the main power supply. To start the computer, press the power button on the system unit.

Warm booting

This is the process of restarting the computer which was already running. This may be done if the computer hangs (fails to respond to any command)

Note:

1. UPS—Uninterruptible Power Supply. It is used to give backup power to have the information and data properly saved in case there is a power failure.
The UPS stabilizes (regulates and filters) power supply to the computer system

2. POST—Power On Self-Test. a computer undergoes this process to show the status of each connected device in the system. the special program that directs the POST process is called BIOS

3. BIOS—Basic Input Output System. This is held in the ROM. After POST, the computer reads some instructions like current time and date from a special memory called CMOS

4. CMOS—Complementary Metal Oxide Semi-conductor

Why is Booting Required?

Hardware doesn’t know where the operating system resides and how to load it. Need a special program to do this job – Bootstrap loader e.g. BIOS – Boot Input Output System. Bootstrap loader locates the kernel, loads it into main memory and starts its execution. In some systems, a simple bootstrap loader fetches a more complex boot program from disk, which in turn loads the kernel.

Laboratory security

Computers, like any other piece of electronic equipment, need special care and attention in order to perform properly and safely. 

There are many tasks that should be done, and caution that should be taken to ensure proper working, and safety of all components of the computer system.

Computer laboratory (Please research on this)
Areas of computer laboratory security

Computer security can be broken down into majorly two sections namely; physical security and electric power security.

Physical security

This involves all the physical structures that can be put into place to keep our computers in their rightful place and free from theft and damage. Some the measures that can be taken to enforce physical security in the computer laboratory include:

1. Avoid direct sunlight and high Temperatures that may damage hardware components.

2. Protection against fires. A computer room should have fire extinguishers of carbon dioxide but not water or powder.

3. Burglar proofing avoid unauthorized access to computer room. 

4. Fit strong locks, doors, windows and roofing. Security should be good around computer room to avoid thefts.

5. Overcrowding of either machines or people should be avoided.

6. Always install lightning conductors to the computer laboratory to protect the machines and the users of the computers.

7. Ventilation should be good. Good aeration enables the computer to cool and hence avoids overheating

Electrical security

1. Always use surge protectors, Uninterruptible Power supply (UPS) or voltage stabilizers to ensure steady power supply to safeguard their system. 

2. Proper cable installation and placement. Cables should be preferably along walls, avoiding danger of exposing the use to electric shock

3. Minimize Electrical noise / interferences in the computer environment. 

The computer laboratory Rules and Regulations

1. Computer components should be kept dust-free. Avoid smoking and exposing computers to dust.

2. Never try to remove the cover on your computer or touch inside the system unit. There are many sensitive components. Instead, take it to a qualified technician.

3. Keep all liquids and food items away from your computer. 

4. Liquids and food crumbs can cause rusting and corrosion and damage electronic circuits. Also, mixing liquids and electronic components can cause serious electrical shock!

5. Never use your computer during a storm. The computer is connected to electricity and that means that lightning could be conducted to the computer.

6. Physically, be careful, avoid knocking and dropping any hardware to the ground as this could cause any of the delicate components to break or be damaged and stop working.

7. Proper shut down of computers should be followed to avoid disk and system failure (avoid abrupt switching off)

8. Be careful when using the internet. Do not accept downloads from Internet sites that you don't know and trust. 

9. And never open an email attachment unless you know and trust the person who sent it.

10. Avoid making hardware connections to the motherboard when the computer is on. e.g. keyboard, monitor and mouse connections.

11. Don’t bring magnetic devices to the lab. The computer has magnetic disks which can be spoilt if they come near other magnetic fields.

12. Handle delicate storage devices with care. Don’t touch the inner surface of Compact disks and Floppy disks. Safely remove Flash disks from the system.

13. Avoid excessively bright and flickering computer monitors. The brightness of the computer monitors should be adjusted to avoid eye strain.

14. Always sit upright to avoid muscle pains and back aches caused by poor sitting posture. 

Definition: ELECTRICAL NOISE refers to externally radiated signals or electrical that cause undesirable additions to the current voltage.

Electrical noise is commonly generated by devices like Fluorescent lights of high frequency, Motors, Battery Chargers, Inverters, Radios, television, and Cell phones.

i. Dust control. When setting up the computer laboratory, consider a location away from excessive dust. The room should have special curtains and computers should remain covered using dust covers when not in use.

ii. Dump Control: Humidity must be regulated in the computer laboratory to remain at an optimum 50%. Low humidity may cause static electricity to build and damage sensitive components. High Humidity of over 70% may cause rusting of the metallic parts of the computer system.

iii. A computer room should have enough light avoid eyestrain, and headaches. 

iv. Radiation filter screens should be fitted to reduce the light that reaches the eye.

v. Standard furniture: The table on which a computer is placed must be strong and wide enough to bear the weight and accommodate all the peripheral devices

Maintenance of Computers in Good Working Conditions

The following measures should always be carried out to keep computers in good working conditions:

· Regular servicing should be done for hardware and software updates to ensure proper working conditions of the computers

· Computers require special cleaning even on the outside including hardware parts such as the mouse and keyboard to perform correctly.

· Always use optimizer utilities that modify programs to make computers to improve performance and make them to run more quickly.

· Always use and regularly updated antivirus software. Viruses and worms are horrible computer-unfriendly programs that can crash your system and cause damage.

· Avoid Installation Marathons. Sometimes, installing a new program can cause conflicts within your system. It is therefore advisable to use the computer long enough to see how your system responds to the installation before installing the next program.

· Carry out Disk Defragmentation when necessary. 

A computer is a storehouse for large amounts of data and so, having a disorganized computer slows down the processing time. 

Disk Defragmentation organizes files in a way where the computer can easily access everything.  

Definition: 

Disk Defragmentation is the process in which scattered pieces of individual files and free space are reorganized and stored in an adjacent manner (next to each other) on the disk. 

The Ethics and Integrity in Computer Use

Definitions:

Computer Ethics Computer Ethics are human values and moral conduct for computers users. OR 
Computer Ethics refers to the right or wrong behavior exercised when using computers.

Computer Integrity refers to the loyalty or faithfulness to a principled set of laws regarding computer use.

In 1991, the Computer Ethics Institute (CEI) held its first National Computer Ethics Conference in Washington, D.C.

The Ten Commandments of Computer Ethics were first presented in Dr. Ramon C. Barquin's paper prepared for the conference, 

"In Pursuit of a 'Ten Commandments' for Computer Ethics." 

The Computer Ethics Institute published them as follows in 1992:

a) Thou Shalt Not Use a Computer to Harm Other People.

b) Thou Shalt Not Interfere with Other People's Computer Work.

c) Thou Shalt Not Snoop around in Other People's Computer Files.

d) Thou Shalt Not Use a Computer to Steal.

e) Thou Shalt Not Use a Computer to Bear False Witness.

f) Thou Shalt Not Copy or Use Proprietary Software for Which You Have Not Paid.

g) Thou Shalt Not Use Other People's Computer Resources without Authorization or Proper Compensation.

h) Thou Shalt Not Appropriate Other People's Intellectual Output.

i) Thou Shalt Think about the Social Consequences of the Program You Are Writing or the System You Are Designing.

j) Thou Shalt Always Use a Computer in Ways That Insure Consideration and Respect for Your Fellow Humans.

Introduction to Word Processing

Word processing is the art of creating, saving, editing, formatting and printing text and graphic documents using electronic word processors.

A word processor or word processing software is an application software that enables the user to create, edit format and print text documents.

Examples of word processors include: Microsoft Word, Corel WordPerfect, Pages, Lotus WordPro, Apple Works, OpenOffice.org Writer, abi word, note pad etc.
Text editors are simple word processors that are generally used to type without any special formatting.

Text editors are mainly used to create small notes, memos and programs.

Examples of common text editors are: Notepad, Notepad++, WordPad, Gedit etc.

Advantages of Electronic Word Processors

Some of the advantages of electronic word processors over manual typewriters are:

· A document can be stored for future use unlike in typewriting where the same document may require retyping if required in future.

· It is easy and fast to make changes to the document.

· Electronic word processors have many features that enable the creation of documents that look professional and visually appealing.

· Documents can be previewed before they are printed.

· It is convenient to create form letters and mailing labels.

· Most word processors have the ability to create and import tables, text and graphics from other programs.

· It is possible to print multiple copies once with electronic word processing.

· Electronic word processors provide predefined features for generating headers, footers, footnotes, indexes and references.

Features of Word Processing Application

1. Word Wrap: this allows the user to type continually without pressing the Enter key at the end of each line.

2. Find and search: allows the user to locate all occurrences of a particular character, word or phrase.

3. Replace: allows the user to substitute existing characters, words or phrases with the new ones.

4. Spell checker: allows the user to check spellings of the whole document at one time or to check and even correct the spelling of individual words as they are typed (Autocorrect)

5. Grammar checker: this reports grammatical errors and suggests ways to correct them.

6. Thesaurus: suggests alternative words with the same meaning (synonyms) for use in the document.

7. Mail Merge: this is used to create form letters, mailing labels and envelopes. This is mainly used when similar letters have to be sent to several people. The names and addresses of each person can be merged with one single standard document then printed out.

8. Automatic page numbering: numbers the pages automatically in a document

9. Tables: allow users to organise information into rows and columns.

10. Multi-columns: arranges text into two or more columns that look similar to newspaper or magazine

11. Macros: allow a user to record or save frequently used keystrokes and instructions which can be later executed by running the corresponding macros

12. Clipartgallery: allows the user to insert drawings, diagrams and photographs into a document

13. Mathematical formulae typesetting: allows users to typeset complex mathematical formulae within the program

14. Templates: allow a user to create documents which are frequently used

15. Printing: allows a user to print single or multiple copies of the full or part of the document

Purpose of Word Processing

Word processors are mostly used for writing letters, reports, projects, books, essays, memos, curriculum vitae etc.

They are also used for creating, editing, formatting, saving and printing documents.

Choosing a word processor

The following are the factors that affect the choice of a word processor:

· The type of operating system

· Its user-friendliness i.e. ease of use

· Its formatting and editing features. They should be good, varied and many

Common parts of a word processor

a) Titlebar—indicates the task currently running. On the right hand side of the title are the minimize, restore/minimize and close buttons

b) Menu bar—provides the user with a group of commands that are used to manipulate the document

c) Tool bars—consist of buttons of commands available in the menu bar that provide shortcut commands 

d) Document window—this is the  working area where the document is created

e) Status bar—this displays the current page number and section. It also displays extra information that the user may need to know

Computer Hardware
These are tangible  or physical parts of the computer system

Input Devices

Input devices are used to enter data or commands in a form that the computer can use.

They send the data or commands to the processing unit. According to the type of data they input, they can be grouped into the following:

A. Text input devices

Text is a general word for all characters such as letters, numerical digits, symbols and marks that combine to form words, sentences, paragraphs and so on. 

Text input devices include:

1. The Keyboard

Definition: A keyboard is an input device, consisting of a set of keys used to operate a computer.

A keyboard is the main and most reliable computer input device. The QWERTY is referred to as the "Universal" keyboard layout. Other keyboard layouts include: Dvorak, ABCDE, GKOS, QWERTZ and AZERTY

Advantages of Keyboard

· Keyboards are very common (commonly supplied with computers)

· Entering data and commands with keyboard is faster as compared to the mouse

· Keyboards are more reliable

Demerits of Keyboard

· It takes a lot of time to practice in order to type quickly

· Keys can easily become faulty due to dust.

· Some keyboards keys are very hard to press, causing fingers to hurt.

2. Voice Recognition Equipment

Voice Recognition Equipment (Speech recognition) converts spoken words to text. 

Advantages 

· No typing of data is necessary.

· Voice recognition can be used by people whose hands are disabled.

· Dictating text is faster than typing.

· Voice Recognition systems are also ideal for the blind.

Demerits of text input by speech Recognition

· Error rate is high, depending on user’s accent.

· Words with the same pronunciations (Homophones) like see and sea cannot be distinguished

· Speech Recognition can’t work in noisy environment

· The Voice Recognition software must be trained to recognize more words.

· It requires the user to speak in a writing style, i.e. even pronouncing the marks such as comma.

3. Optical mark recognition (OMR)

Optical mark recognition (OMR) devices read hand-drawn marks such as small circles or rectangles. A person places these marks on a form, such as a test, survey, or questionnaire answer sheet.

4. Barcode readers

A bar code reader is an optical reader that uses laser beams to read bar codes that are printed on items usually in super markets. 

5. Optical character recognition (OCR)

Optical character recognition (OCR) is a technology that involves reading typewritten, computer-printed, or handwritten characters from ordinary documents and translating the images into a form that the computer can understand.

6. MICR readers

Magnetic-ink character recognition (MICR) reader is used to read text printed with magnetized ink. MICR readers are mainly used by the banking industry for processing checks. 

7. RFID readers

Radio-frequency identification (RFID) is a technology that uses radio waves to transfer data from an electronic tag, attached to an object, through a reader for the purpose of identifying and tracking the object. An RFID tag can be affixed to cars, computer equipment, books, mobile phones, etc.

8. Magnetic Strip Card Readers

A magnetic strip card reader reads the magnetic stripe on the back of credit cards, bank ATM cards, and other similar cards.

B. Pointing Devices

A pointing device is an input device, which allows users to move a pointer and make selections on the computer screen. A pointing device is any piece of hardware that is used to input spatial data into a computer.
Examples of pointing devices are:
1. The Mouse

Mouse - The mouse is a hand held device that lets you point to and make selections of items on your screen. In a PC mouse there are mostly 2-3 buttons. 
2. Stylus pen & digitizing tablet

Stylus pen- The pen lets you draw on what is called a digitizing tablet that mirrors the surface area of the computer screen. The pen can be used as a standard mouse (without wires connected to it) or also as a free flowing drawing device. 
3. Cordless Mouse

Cordless Mouse –is as a normal mouse, but has no wire that connects it to the system unit. Instead it uses batteries to broadcast a radio signal to a sensor that is connected to the system unit usually through the USB port

4. Trackball

The trackball is an upside-down mouse that remains stationary on your desk. It is the same principle as the mouse except that the rollers are reversed and the ball is on top. 
5. Touchpad

The touchpad has sensors that sense your touch. When they sense your touch they send a signal to the computer to move the mouse pointer to that location on the screen. Common on laptop computers
6. Joystick

Joystick- Consists of a stick that pivots on a base and reports its angle or direction to the device it is controlling. Joysticks are often used to control video games, and usually have one or more push-buttons whose state can also be read by the computer. 

7. Light pen-

Light pen- is a form of a light-sensitive wand used in conjunction with a computer's CRT TV set or monitor. It allows the user to point to displayed objects, or draw on the screen, in a similar way to a touch screen but with greater positional accuracy.

8. Touch Screen-

Touch Screen- The touch screen lets the user touch the area to be activated by using the finger or hand.
9. Track Point

A Track Point, also called a pointing stick, is a cursor control device located in the middle of the keyboard between the G, H, and B keys. The control buttons are located in front of the keyboard toward the user.
C. Imaging Devices

Imaging input Devices are devices that input images such as still photos, motion pictures, graphics, video etc. into the computer for processing.

Common Imaging devices include:

10. Image scanner

A scanner is a light-sensing input device that converts hardcopy documents, drawings, or pictures to an electronic version (softcopy), which can then be stored on a disk. The electronic version of scanned material is in the form of rows and columns of dots called a bitmap. Each dot on a bitmap consists of one or more bits of data.

Common types of scanners include:

· Flatbed scanner

· Pen or handheld scanner

· Sheet bed scanner

· Drum scanner.

11. Digital Camera

A digital camera allows users to take pictures and store the photographed images digitally instead of storing on a traditional film. When you take pictures, the images are electronically stored in the camera. 

12. Digital video (DV) camera

A digital video (DV) camera, by contrast records video as digital signals instead of analog signals.

To transfer recorded images to the computer hard disk, users connect DV cameras directly to a port on the system unit.

1. Camcorder

This is a light weight video camera that records data in digital form onto a storage device such as a videotape.

2. Web cam

A Web cam, also called a PC video camera, is a type of digital video camera that usually sits on top of the monitor. Some laptop computers have built-in Web cams.

Webcams enable users to:

· capture video and still images,

· send e-mail messages with video attachments,

· add live images to instant messages, 

· broadcast live images over the Internet, 

· and make video telephone calls

D. Gaming input Devices

Gaming input devices are devices specifically designed to be used for playing computer games. Examples Include:

3. Gaming keyboard

Gaming keyboards typically include programmable keys so that gamers can customize the keyboard to the game being played. 

4. Joysticks and wheels

A wheel is a steering wheel-type input device. Users turn the wheel to simulate driving a vehicle. Most wheels also include foot pedals for acceleration and braking actions. 

5. Gamepad

A gamepad controls the movement and actions of players or objects in video games or computer games. On the gamepad, users press buttons with their thumbs or move sticks in various directions to trigger events. 

1. Light guns

A light gun is used to shoot targets and moving objects after you pull the trigger on the weapon. Instead of emitting light, most light guns work by detecting light.

2. Dance pad

A dance pad is a flat electronic device divided into panels that users press with their feet in response to instructions from a music video game. 

3. Motion sensing game controllers

These are devices that allow the user to guide onscreen elements by moving a handheld input device in predetermined directions through the air.

E. Audio input Devices

Audio input is the process of entering any sound into the computer such as speech, music, and sound effects. To enter sound into a computer, it must have a sound card. Audio input devices are plugged into a port on the sound card. 

Examples of audio input devices include:

1. Microphones

A microphone is an instrument for converting sound waves into electrical energy variations, which may then input into the computer for processing, recording or audio playback.

Microphones are connected to the sound card in the system unit.

2. Sound Card

It is a device that can be slotted into a computer to allow the use of audio components for multimedia applications. Without a sound card, Audio input and output is not possible.

3. MIDI devices

MIDI (musical instrument digital interface) is the standard that defines how digital musical devices represent sound electronically.
4. Dictaphone

This the earliest device most commonly used to record speech for later playback or to be typed into print. It was established by Alexander Graham Bell in Washington, D.C. in 1881. 

F. Biometric input Devices

A biometric device translates a biological personal characteristic into a digital code that is stored or compared with a digital code stored in the computer. Common biometric devices include:

1. Fingerprint scanner

A fingerprint scanner captures curves and indentations of a fingerprint. 

2. Face Recognition systems

A face recognition system captures a live face image and compares it with a stored image to determine if the person is a legitimate user.

3. Hand geometry system

Biometric devices measure the shape and size of a person's hand using a hand geometry system. Some large companies use this system as time and attendance devices or as security devices.

4. Signature verification systems

A signature verification system recognizes the shape of your handwritten signature, as well as measures the pressure exerted and the motion used to write the signature. 

5. Iris recognition system

These read patterns in the iris of the eye. These patterns are as unique as a fingerprint.

G. Other Specialized input devices

There are many other special input devices that are used for doing special customized tasks. Some of them include: Remote Control, Sensors Etc. 

Processing Devices

A. The system unit
Processing devices are the computer electronic components and chips housed in the system unit. The system unit is a box-like case that houses the motherboard, the disks and drive bays, the power supply and cooling systems.

The components in the system unit are connected to the motherboard. Two major components on the motherboard are the CPU and internal memory.

B. The motherboard

The motherboard is a single circuit board that provides the path through which the processor communicates with internal and peripheral devices.

The motherboard is also called the system board. The components attached to the motherboard include the processor chip, memory chips, support electronic circuitry, buses, and Expansion Slots for Adapter Cards.

Expansion slots and Adapter cards

An expansion slot is a socket on the motherboard that can hold an adapter card. An adapter card, also called expansion card, is a circuit board that increases the capabilities of the system or provides connections to peripherals

Plug and Play (PnP)

In the past, installing a card was not easy and required you to set switches and other elements on the motherboard. Today, many computers support Plug and Play.

PnP refers to the computer’s capability to automatically configure adapter cards and other peripherals as you install them when the computer is still running.

Buses

The BUS is a common electrical path that enables data flow between the various system components.

A bus allows the various devices inside and attached to the system unit to communicate with each other. All buses consist of two parts: 

· The data bus  which transfers actual data bits and 

· The address bus which transfers information about where the data should go in memory.

Ports

A port is the point at which a peripheral attaches the system unit.

Through a port, the peripheral can send data to or receive information from the computer. A peripheral device, such as a keyboard, monitor, printer, mouse, digital camera, and microphone, often attaches by a cable to a port on the system unit.

Common ports

A serial port is a type of interface that connects a device to the system unit by transmitting data one bit at a time. A serial port has pin holes and usually connects devices such mouse and keyboard.

USB (Universal Serial Bus) ports are used in high-speed device interfaces.

Bluetooth ports use radio waves to transmit data between two devices, without using cables.

Connectors

A connector joins a cable to a port. A connector at one end of a cable attaches to a port on the system unit, and a connector at the other end of the cable attaches to a port on the peripheral. Most connectors are available in one of two genders: male and female. 

Male connectors have one or more exposed pins. 

Female connectors have matching holes to accept the pins on a male connector.

Power Supply and Cooling Technology

The power supply is the component of the system unit that converts the wall outlet AC power of 110 to 240 volts into DC power of 0.5 to 12 volts. Built into the power supply is a fan that keeps the power supply cool. Processor chips generate heat, which could cause the chip to burn up.

A heat sink is a small ceramic or metal component with fins on its surface that absorbs and disperses heat produced by electrical components such as a processor.

C. The CPU

The central processing unit (CPU) is a chip that interprets, carries out the basic instructions and manages most of a computer's operations. It is at referred to as the ‘brain’ of the computer.

It has two basic sections: the Control Unit (CU) and the Arithmetic/Logic Unit (ALU), which work together to perform the processing operations. Other CPU components are the Registers and the System Clock.

The control unit (CU)
The control unit is the component of the processor that directs and coordinates most of the operations in the computer. It interprets each instruction issued by program and then initiates the appropriate action to carry out the instruction. For every instruction, the control unit repeats a set of four basic steps called the machine cycle steps:

The machine cycle steps

Step 1: Fetching the instruction. The instruction to be executed is obtained from memory.

Step 2: Decoding the instruction. The instruction is translated into commands the computer understand and sent to the ALU.

Step 3: Executing the instruction. The commands are carried out. 

Step 4: Storing results. The results are stored in registers or memory.

Arithmetic/logic unit (ALU),

The ALU performs the arithmetic, comparison, and logical operations in a computer. It performs the execution step of a machine cycle. Arithmetic operations include addition, subtraction, multiplication, and division. Logical operations work with conditions and logical operators such as AND, OR, and NOT.

Registers

Registers are high-speed working storage areas that temporarily hold instructions and data. Registers work under the direction of the control unit to accept, hold, and transfer instruction or data and comparisons at high speed. 

Types of registers

Instruction register, which contains the instruction being executed;

Address register, which keeps track of where a given instruction or piece of data is stored in memory;

Storage register, which temporarily holds data taken from or about to be sent to memory;

The Accumulator, which collects the result of computations;

General-purpose register, which is used for several functions, as assigned by the CU

The system clock

The system clock is a small chip that is used by the CPU to synchronize the timing of all computer operations. The system clock generates electronic pulse or ticks at a fixed rate, which set the operating pace of components in the system unit. Each tick is called a clock cycle, which affects machine cycle time. 

The faster the clock, the more instructions the CPU can execute per second.

Clock speed

This refers to the speed at which a processor executes instructions. Clock speed is measured in hertz. A hertz is one cycle or tick per second.  A Megahertz (MHz) equates to one million ticks of the system clock per second. Processor’s speed is sometimes measured according to the number of MIPS (millions of instructions per second) it can process.

D. Memory (internal/primary storage)

The CPU cannot process data on an input device or disk directly; the data must first be available in memory. A computer's memory in the system unit is located physically close to the CPU to decrease access time. It provides the CPU with a working storage area for program instructions, data and information. Memory is also known as primary storage or internal storage. Memory usually consists of one or more chips on the motherboard.

Types of memory:

The system unit contains two types of memory: volatile and nonvolatile. The contents of volatile memory are lost when the computer power is turned off. The contents of nonvolatile memory are not lost when power is turned off. RAM is the most common type of volatile memory. Examples of nonvolatile memory include ROM, flash memory, and CMOS. Below, we discuss these types of memory.

Random Access Memory (RAM)

Random Access Memory (RAM) is the memory chips that are mounted directly on the motherboard or mounted on peripheral cards that plug into the motherboard.When the computer is powered on, certain operating system files are loaded from a storage device such as a hard disk into RAM. These files remain in RAM as long as the computer is running.

Basic types of RAM

· Dynamic RAM (DRAM) must be refreshed (or recharged) constantly by the CPU static RAM, and 

· Static RAM (SRAM) is faster and more reliable than any form of DRAM. The term static refers to the fact that it does not have to be re-energized as often as DRAM. 

· Magneto resistive RAM (MRAM), stores data using magnetic charges instead of electrical charges. MRAM has greater storage capacity, consumes less power, and has faster access times.

· Virtual RAM (VRAM): Modern operating systems can use spare storage space on the hard disk as if it is working memory and this is referred to as Virtual memory or Virtual RAM

Read-only memory (ROM)

Read-only memory (ROM) refers to memory chips storing permanent data and instructions. That is, the items stored in ROMchips cannot be modified—then, the name read-only. Firmware can be read and used, but cannot be changed by user.

Basic types of ROM

Programmable read-only memory (PROM) is a blank ROM chip on which you can permanently place data and programs. Once the data and instructions are programmed into PROM chip, the chip functions like a regular ROM and cannot be erased or changed. A variation of the PROM chip, called electrically erasable programmable read-only memory (EEPROM) chip, allows a programmer to erase the microcode with an electric signal.

Differences between RAM and ROM

	RAM 
	ROM 

	1. Volatile, temporally
	1.Non Volatile, permanent

	2. Contents lost when power goes off
	2. Contents remain when power goes off

	3. Read and Write 
	3. Read Only

	4. Can be increased
	4. Cant be Increased 

	5. Not installed at Factory
	5. Installed at Factory


Memory cache

A cache is a relatively small block of very fast memory designed for the specific purpose of speeding up the internal transfer of data and software instructions. Cache uses internal storage technologies that are much faster than conventional RAM. Cache speeds up processing time because it stores frequently used instructions and data. The processor first checks cache, then RAM for needed data and instructions

Flash memory

Flash memory is a chip also that keeps its memory when the power is shut off. Flash memory can be erased electronically and reprogrammed. Most computers use flash memory to hold their startup instructions because it allows the computer easily to update its contents.

CMOS

Complementary Metal-Oxide Semiconductor (CMOS) technology provides high speeds and consumes little power. CMOS technology uses battery power to retain information even when the power to the computer is off. Battery-backed CMOS memory chips, for example, can keep the calendar, date, and time current even when the computer is off.

Units of Measuring Computer Memory

The smallest unit of measuring Computer Memory is a Binary digiT (Bit). Binary digits are the numbers 1 and 0 which can be represented in a computer by switching voltage on and off. Eight little bits make one BYTE. The storage capacity of computers (RAM and ROM) and that of auxiliary storage units like disks are generally given in bytes. One BYTE stores approximately one character. 

Storage Hardware

Primary memory such as RAM provides a small amount of temporary storage area for the data and instructions required by the CPU for processing. 

Computer systems also need to store larger amounts of data, and information more permanently than allowed with primary memory.

Storage Media & Devices

A storage medium is the physical material on which a computer keeps data.  There is a variety of storage media available. 

Capacity is the number of bytes (characters) a storage medium can hold.

A Storage Device reads and writes data to and from a storage medium.

Reading is the process in which a storage device transfers data, from a storage medium into memory.

Writing is the process in which a storage device transfers these data from memory to a storage medium.

Access time, is a measure of the amount of time it takes a storage device to locate an item on a storage medium.

Transfer rate is the speed with which data, instructions, and information move to and from a device. Transfer rates for storage are stated in KBps (kilobytes per second) most storage media are either Magnetic media, or Optical media.

Magnetic media

Magnetic storage media represent data as magnetic spots on the tape or disk, with a magnetized spot representing a 1 bit and the absence of such a spot representing a 0 bit.

Common examples of magnetic media include:

1. Magnetic tape

Magnetic tape is a magnetically coated ribbon of plastic capable of storing large amounts of data and information at a low cost. 

Tape storage requires sequential access, i.e. data must be accessed in the order in which it is stored. If the computer is to read data from the middle of a tape, all the tape before the desired piece of data must be passed over consecutively. 

Demerits of Magnetic tapes

Random data access is not possible. 

Magnetic Tape Data storage has a limited shelf life of about 2 years only.

2. Floppy disk (diskette)

A floppy disk, or diskette, is a portable, inexpensive storage medium that consists of a thin circular, flexible plastic disk with a magnetic costing enclosed in a square-shaped plastic shell. 

A standard floppy disk is 3.5-inches wide and has storage capacities up to 1.44 MB.A floppy disk drive is a device that can read from and write to a floppy disk. Before you can write on a new disk, it must be formatted.

Formatting is the process of preparing a disk for reading and writing by organizing the disk into storage locations called tracks and sectors

Advantages of Floppy Disks

· Floppy diskettes are portable

· Floppy diskettes are cheap

· Random Data Access on a diskette is possible

· A floppy diskette can be write- protected from being changed.

Disadvantages of Floppy Disks

· Floppy diskettes are not reliable – they need to handled with a lot of care, else risk loosing data.

· Floppy diskettes are not durable.

· Data Access time is relatively slow.

· They have limited Storage capacity (only 1.44MB)

3. Zip drive

The Zip drive is a medium-capacity removable disk storage system with capacities of 100 MB to 750 MB that was introduced by Iomega in late 1994. 

4. The Jaz drive

Similar the Zip drive, The Jaz drive was a removable disk storage system, introduced by the Iomega Company in 1995. The Jaz disks were originally released with a 1 GB capacity. 

5. Hard disks

A hard disk, also called hard drive, usually consists of several inflexible, circular metal platters coated with magnetic oxide that can be magnetized to represent data. The entire device is enclosed in an air-tight, sealed case to protect it from contamination. Hard disks come in a variety of sizes.

When a read/write head does accidentally touch the platter surface, it is called a head crash and all data is destroyed. Thus, it is crucial that you back up your hard disk regularly. 

A backup is a duplicate of a file, program, or disk placed on a separate storage medium that you can use in case the original is lost, damaged, or destroyed.

Hard disk interfaces

The hard disk interface defines the physical means by which the hard disk connects to the rest of the computer. There are many disk interfaces:

External hard disk interfaces include: USB, FireWire

Internal hard disk interfaces Include:

· SATA,  (Serial Advanced Technology Attachment)

· EIDE, (Enhanced Integrated Drive Electronics)

· SCSI, (Small Computer System Interface) and 

· SAS (Serial-attached SCSI)

Speed and Access time

Depending on the type of hard disk, transfer rates range from 15 MBps to 320 MBps. Access time for today’s hard disks ranges from approximately 3 to 12 milliseconds. Hard disks improve their access time by using disk caching.

Disk cache, sometimes called a buffer, consists of a memory chips on a hard disk that stores frequently accessed items such as data, instructions, and information. It is similar to Memory Cache

Types of Hard Disk

An Internal hard disk is fixed in the system unit and usually stores the operating system required for the computer to work.

An external hard disk is a separate free-standing hard disk that connects with a cable to a USB port or FireWire port.

A removable hard disk is a hard disk that you insert and remove from either a dock or a drive.

An Internet hard drive, also called online storage, is a service on the Web that provides storage to computer users, usually for a minimal monthly fee.

Hard disk Durability

Most manufacturers guarantee their hard disks to last somewhere between three and five years. Many last much longer with proper care and handling. 

To prevent the loss of items store on a hard disk, you regularly should perform preventive maintenance such as defragmenting or scanning the disk for errors.

6. Optical Media

Optical storage refers to recording of data by making marks in a pattern that can be read back with the aid of light, usually a beam of laser light. The reflected light is converted into a series of bits that the computer can process. An optical disc is a flat, round, portable storage medium made of metal, plastic, and lacquer that is written and read by a laser. 

Optical discs used in personal computers are 4.75 inches in diameter.

Smaller computers and devices use mini discs that have a diameter of 3 inches or less.

Care for Optical Disks

The following should be done for the safety of data on Optical disks:

· Do not expose the disc to excessive heat or sunlight

· Do not eat, smoke or drink near a disc.

· Do not stack disks.

· Do not touch the underside of the disk.

· Always store the disc in a jewel box when not in use

· Always hold a disc by its edges.

· Do not drop the disk to the ground

· Don't bend the disk.

Categories of Optical Disks

Two general categories are CDs and DVDs, with DVDs having a much greater storage capacity than CDs. Examples of Optical Disks include:

· CD-ROM (compact disc read-only memory)

The contents of standard CD-ROMs are written by the manufacturer and only can be read and used. A typical CD-ROM holds from 650 MB to 1GB of data,

· Picture CD

A Picture CD is a compact disc that only contains digital photographic images saved in the jpg file format. 

· CD-R (compact disc-recordable)

CD-R (compact disc-recordable) is a technology that allows you to write on a compact disc using your own computer’s CD-R drive.

· CD-RW (compact disc-rewritable)

A CD-RW (compact disc-rewritable) is an erasable multisession disc that you can write on multiple times.

· Magneto-optical (MO) disk

This is a hybrid disk that combines the best features of magnetic and optical disk technologies. 

· DVDs

DVD-ROM (digital video disc-ROM or Digital Versatile Disk–ROM); A DVD-ROM is an extremely high capacity compact disc capable of storing from 4.7 GB to 17GB.

In order to read a DVD-ROM, you must have a DVD-ROM drive, which can also read CDROMs.

High Capacity DVD formats

· A Blu-ray Discs-ROM (BD-ROM) has storage capacities of up to 100 GB. 

· The HD (high-density) DVD-ROM has storage capacities up to 60 GB.

· A mini-DVD that has grown in popularity is the UMD (Universal Media Disc), which can store up to 1.8 GB of games, movies, or music.

Other Types of Storage Media

1. Punched Cards. Early digital computers used punched cards, often prepared using keypunch machines, as the primary medium for input and storage of both computer programs and data.

2. USB flash drive. A USB flash drive is a flash memory storage device that plugs in a USB port on a computer. USB flash drives are convenient for mobile users because they are small and lightweight enough to be transported in a pocket. 

3. Flash memory cards. Flash memory cards are a type of solid-state media, which means they consist entirely of electronic components and contain no moving parts. Common types of flash memory cards include Memory Stick, CompactFlash (CF), SmartMedia, miscroSD, miniSD, xD, Picture Card
4. Photographic film. Photographic film is a sheet of plastic such as polyester coated with a light sensitive emulsion that is used to record and store photographs.  

5. Microfilm and Microfiche. These are media used to store microscopic images of documents on roll or sheet film. The images are recorded onto the film using a device called a computer output microfilm recorder. 

Output Devices

Output is data that has been processed into a useful form called information. 

Computers generate several types of output, depending on the hardware and software being used and the requirements of the user.

Categories of Computer output

While working with a computer, a user encounters four basic categories of output: 

· Text, (characters that are used to create words, sentences, and paragraphs)

· Graphics (non-text information such as drawings and charts), 

· Audio(music, speech, or any other sound) 

· Video (full-motion images played back at various speeds)

Display Devices

A display device is an output device that visually conveys text, graphics, and video information. 

Information shown on a display device often is called soft copy, because the information exists electronically and is displayed for a temporary period of time. Commonly used display devices include CRT Monitors, LCD Monitors, Plasma monitors, Projectors, Headgears and LED displays.

CRT Monitors

A CRT (cathode ray tube) monitor is a desktop screen that contains a large sealed glass cathode-ray tube. Inside the CRT, an electron beam moves back and forth across the back of the screen. This causes dots on the front of the screen to glow; producing an image on the screen. Each dot consists of a red, a green, and a blue phosphor, which combine to make up a pixel. 

A pixel is a single point in an electronic image.

Flat-Panel Displays

A flat-panel display is a lightweight display device with a shallow depth and flat screen that typically uses LCD (liquid crystal display) or gas plasma technology.

Examples of flat -panel displays include LCD monitors, and plasma monitors. Many are widescreen, i.e. much wider than they are tall. 

Data Projectors

A data projector takes the image that displays on a computer screen and projects it onto a large screen or wall so that an audience of people can see the image clearly. 

For example, many classrooms use data projectors so that all students easily can see an instructor's presentation on the screen.

Presence of excess light affects data projectors and so they perform well in dark rooms.

Head mounted display (HMD) / headgear

A headgear is made up of two tiny display and sound systems that channel images and sound from the source to the eyes and ears, thus presenting a stereo three dimensional sound effect in the virtual world. 

The wearer may also put on a body suit that senses the body movement and relays the data into the virtual reality system which in turn adjusts the position of the user in the system.

LED displays

A LED display is a flat panel display, which uses light-emitting diodes as a video display. 

A LED panel may be a small display, or a component of a larger display. They are typically used outdoors in store signs and billboards.
More Terms associated with Display Devices

1. Resolution is the number of horizontal and vertical pixels in a display device. A higher resolution uses a greater number of pixels and thus provides a smoother, sharper, and clearer image. Resolution is measured in dpi (dots per inch)

2. Dot pitch or pixel pitch, is the distance in millimeters between pixels on a display device. Text created with a smaller dot pitch is easier to read.

Printers

A printer is a device that produces a hard copy output such as text and graphics on a physical material like paper.

Printed information (hard copy) exists physically and in a more permanent form than a soft copy on a display device. 

Printers can be grouped into two categories: impact and non–impact printers.

Impact Printers

An impact printer forms characters and graphics on a piece of paper by a striking mechanism against an ink ribbon that physically contacts the paper.

Impact printers are noisy because of this striking activity. Large Businesses use impact printers because these printers can withstand dusty environments, vibrations, and extreme temperatures. 

Commonly used types of impact printers include Daisy wheel, dot-matrix, Braille and line printers.
Non-Impact Printers

A nonimpact printer forms characters and graphics on a piece of paper without actually striking the paper. Some spray ink, while others use heat or pressure to create images. 

Commonly used non–impact printers are ink-jet printers, laser printers, thermal printers, plotters, and mobile printers.

Terms associated with Printers
1. Toner is a powder used in laser printers and photocopiers to form the printed text and images on the paper.

2. DPI. (Dots per inch) is a measure of the number of individual dots printed in a line within the span of 1 inch (2.54 cm). The DPI value correlates with image resolution.

3. Hard copy is a permanent reproduction, on the form of a physical object, of any media suitable for direct use such as paper.
4. Page orientation is the way in which a rectangular page is focused on for normal viewing. The two most common types of orientation are portrait and landscape
Audio Output Devices

Audio output devices are the components of the computer system that produce music, speech, or other sounds, such as beeps. 

Common Audio Output Devices include: Computer Speake+rs, PC Internal Speakers, Headphones and Earphones
a. Computer Speakers: Computer Speakers typically have tone and volume controls, allowing users to adjust settings. 

b. PC internal Speakers. Most personal computers have a small internal speakers that basically output beeps and low-quality sound.

c. Headphones and Earphones. In a crowded computer laboratory environment, speakers might not be applicable. Instead, users can plug head-phones or earphones in a port on the sound card, in a speaker, or on the front of the system unit. With the headphone or earphone, only the individual wearing the headset hears the sound from the computer.

Other Output Devices

There are very many kinds of emerging output devices. Some are both input and output devices. 

Examples include: Fax (or facsimile) machine, Interactive whiteboard, Machine Tools, LED displays

A multifunction peripheral (MFP) is a device that performs a variety of functions that would otherwise be carried out by separate peripheral devices. 

As a rule, a multifunction peripheral includes at least two of a printer, a scanner, a photocopier or a fax machine

Merits and Demerits of MFPs

Advantages of a multifunction device are that it takes up less office space. 

It is significantly less expensive than if you purchased each device separately. 

The major disadvantage of the machine is that if it breaks down you lose all functions.
Introduction to Software

The usefulness of computer hardware depends a lot on available software and the ability of users to evaluate, monitor, and control the utilization of the software. 
Computer software refers to the electronic instructions and procedures that control the operation of a computer. 
There are two major types of software: system software and application software. 

Each performs a different function. 

Characteristics of Good computer software
· ...provides the required functionality.

· ...is usable by real (i.e. simple) users.

· ...is predictable, reliable and dependable.

· ...functions efficiently.

· ...has a "life-time" (measured in years).  

· ...provides an appropriate user interface.

· ...is accompanied by complete documentation. 

· ...can be easily customized or configured.

· ...can be "easily" maintained and updated.

Factors to consider before obtaining a software program
Correctness — does the software do what it is suppose to do? 
Robustness — how does the software respond to unexpected conditions (wrong input)?
User-friendliness — is the software easy to use by users from the intended audience?
Adaptability — how difficult is it to modify the software to adjust to an ever-changing world?
Reusability — can parts of the software be easily reused to build other software systems?
Interoperability — does the software interface with other software systems?
Efficiency — does the software make good use of its resources (memory, disk, CPU, network)?
Portability — can the software to easily ported (moved) to other operating 

Security — does the software protect the information it is responsible for?
System Software

System software is a set of programs that control or maintain all the operations of the computer and its devices, such as the CPU, communication links, and peripheral devices.
System software serves as the interface between the user, the application software, and the computer's hardware.
System Software Includes:
· An Operating system and Device Drivers

· Utility Programs and

· Programming Languages (Translators and Library Programs)

Operating Systems

An operating system is a generalized program that manages and coordinates all the activities taking place within a computer system.
The operating system functions as a middleman between the user and the computer, as well as between application software programs and the hardware devices. 
Device Drivers

To communicate with the hardware devices, the operating system relies on device drivers. A device driver is a program that accepts instructions and then converts them into commands that the device understands. Each device on a computer, such as the keyboard, mouse, monitor, printer, card reader/writer, and scanner, has its own device driver.
Functions of an Operating System

Most operating systems provide similar functions that are outlined as follows:

· Starting a computer, (Booting the computer)

· Providing a user interface, it can be CLI—Command Line Interface, MDI—Menu Driven Interface or GUI—Graphical User Interface

· Managing programs, 

· Configuring devices, (Device drivers are often needed). Plug and Play devices are recognized automatically.

· Monitoring performance

· Providing file management.

· Administering security.

· Managing resources.

· Coordinating tasks, and Spooling. 

· Managing memory, 

· Establishing an Internet connection

· File management

Note

1. What is the difference between a file and a folder?
A file is a collection of bits that have been processed and stored in secondary memory. 

A file may be a document that may contain characters such a letter, a database, a computer program, a song, a picture, etc.

A folder is a directory that usually contains related information. A folder can contain both files and other sub folders. 

Folders are represented by a folder icon.

2. A single user-single tasking operating system allows only one user to run one program at a time, while a single user-multitasking operating system allows one user to work on two or more programs that reside in memory at the same time. 

A multi-user operating system enables two or more users to run programs simultaneously.  For example, mainframes and mini computers

A multiprocessing OS manages coordinated processing of data by more than one processor. Multiprocessing increases a computer's speed and helps in fault tolerant systems.
3. If you have many programs running at a go, it is possible to run out of RAM. So, the OS may have to use virtual memory.

The area of the hard disk used for virtual memory is called a swap file
4. SPOOLING refers to the process of putting tasks that need to be done into a buffer until they can be executed.

A BUFFER is an area of memory or storage in which data and information is placed while waiting to be transferred to or from an input or output device. 

Operating systems typically use a technique called spooling to increase computer system efficiency. 

5. A performance monitor is a program that assesses and reports information about various computer resources and devices.

The information in performance reports helps users and administrators to identify a problem with the resources so they can try to resolve any problems.
Types of Operating Systems
Early operating systems were proprietary and device-dependent. 

A device-dependent program is one that runs only on a specific type or brand of computer. 

Proprietary software is privately owned and limited to a specific computer model. 

The trend today is toward device-independent operating systems that will run on computers provided by a variety of manufacturers.

Three basic categories of operating systems exist today. They are stand-alone OS, network OS, and embedded OS.

Stand-alone operating systems

A stand-alone operating system is a complete operating system that works on a PC.

Examples of popular stand-alone operating systems include: Mac OS X, UNIX, Linux, MS-DOS and Windows (XP, Windows Vista, Windows 7, Windows 8, etc.)

Note

1. DOS—Disk Operating System
DOS originally used a command-line interface. 

Later versions of DOS included both command-line and menu-driven user interfaces.

Today, DOS is rarely used because it does not offer a graphical user interface and it cannot take full advantage of modern computer microprocessors.

Network Operating Systems

A network operating system (NOS) is an operating system that supports a network and typically resides on the server.

Examples of network operating systems include Windows Server 2003, 2008, Solaris, and NetWare, UNIX server, and Linux server.
Embedded Operating Systems

An embedded operating system is an operating system that resides on ROM chips and typically used on handheld computers, mobile phones and other small devices. 

Popular embedded operating systems today include Windows Embedded CE, Windows Mobile, Palm OS, Embedded Linux, and Symbian OS.
Factors to consider when choosing an operating system
When choosing an operating system for a computer the following factors may be considered:
· The type of computer in terms of size and make. Operating systems are available for all sizes of computers.
· The hardware configuration of the computer such as the memory capacity, processor speed and hard disk capacity should meet the required minimum requirements for the operating system to run well.

· The application software to be installed on the computer should be supported by the operating system. For example Microsoft Office 2010 cannot run on Windows 2000.
· The operating system should be user friendly. This depends on the skills of the intended users of the computers.
· The operating system should have adequate information and help guides for user reference.
· The cost of the operating system
· Reliability and security provided by the operating system.

· The number of processors and hardware devices it can support.

· The number of users it can support

· The availability of basic utilities   and accessory programs within the operating system

Utility Software
Utility software refers to system software designed to analyze, optimize and maintain a computer in good working conditions.

Utility software usually focuses on how the computer system operates. 

Although operating systems typically include some built-in utilities, many stand-alone utility programs are available.

Examples include 

· Antivirus Utility
· Screen Saver Utility

· File Compression Utility

· Backup Utilities

· Data Compression Utilities 

· Disk Checkers 

· Disk Cleaners 

· Disk Compression 

· Disk Defragmenters 

· Disk Partitions 

· Archive 

· Cryptographic 

· Registry Cleaners

· File Managers

· Memory Testers

· Network Utilities

· Spyware Remover 

· Internet Filters

· System Profilers

· Sorting Utility

· Merge Utility

· Hex Editors 

· Search Utility 

· Personal Firewall 

· Uninstaller 

· Diagnostic Utility

· System Monitors 

Programming Languages
A programming language is a notation for writing computer software. 

Programming languages are can be used to create the procedures and specifications of a computation or algorithm.

NB: Examples of popular programming languages include:

· FORTRAN (FORmular TRANslator)

· BASIC (Beginners’ All-purpose Symbolic Instruction Code)

· Visual BASIC

· COBOL (COmmon Business-Oriented Language)

· C and C++

· Java 

· Pascal, Perl, e.t.c.

When computers execute programs written in languages such as BASIC, C, Java, etc., the computer must convert these humanly readable instructions into a form it can understand. 

System software contains the special language translation programs that translate these higher-level language programs into machine language that the computer can execute.
System software includes a compiler, interpreter, and assembler. 

The program in the high-level language before translation into machine language is called source code. 

A compiler translates source code into machine binary code called object code. 
Some programming languages such as BASIC do not use a compiler but an interpreter. 

An interpreter translates each source code statement one at a time into machine code and executes it. 

An assembler is similar to compiler, but it is used to translate only assembly language into machine code.
Electronic Spreadsheet
Spreadsheet A grid of rows and columns containing numbers and text that allows the user to manage, analyze, predict, and present information. An electronic spreadsheet is a computer application program that can also hold formulas in a cell that serve as a calculator. These formulas allow the electronic spreadsheet to perform calculations much faster and more accurately that spreadsheets created with pencil, paper, and calculator. An electronic spreadsheet is a computer application program that can also hold formulas in a cell that serve as a calculator. These formulas allow the electronic spreadsheet to perform calculations much faster and more accurately that spreadsheets created with pencil, paper, and calculator. 


Common terms used in spreadsheets

Formula Bar: Appears directly below the toolbar on the spreadsheet. On the far left side of the Formula Bar is the cell reference box that identifies the active cell.

Row: Horizontal lines of data across the spreadsheet that are identified by numbers on the left side of the spreadsheet window.

Cell: The intersection of a row and a column on a spreadsheet that is identified by a cell reference, the column letter and the row number (C2, E8, D1).

Column: Vertical lines of data in a spreadsheet that are identified by letters at the top of the spreadsheet window. (A, B, C, AB, AC, AD....).

Range: A selected group of cells that touch each other and form a rectangle. Operations can be performed on a range of cell. A defined block of cells on a spreadsheet.

Enter: type in or record data in a spreadsheet.

Label: text symbols, dates or numbers (not used in calculations).

Values: a number that is entered on a spreadsheet and used for calculations.

Edit: to change the original entry in a spreadsheet.

Formula: Arthmetic equation with symbols (+-*/) for mathematical operations: A3+B3-C3*4

Function: Functions create shortcut formulas for the user: Sum (auto addition) and Avg (auto averaging of numbers).; A special formula that does not use operators to calculate a result

Operand: a number, cell reference, or field name used in a calculation in the formulas of spreadsheets or databases; in a database the operands are field names.

Operator: Tells Works what to do with the operands in a formula.

Order of Operation: The sequence used to calculate the value of a formula.

Order of  Operations
Parenthesis 
Exponents ^
Multiplication *
Division /
Addition +
Subtraction -

Relative Cell Reference: A cell reference that adjusts to a new location when copied or moved.

Absolute Cell Reference: A cell reference that does not adjust to the new cell location when copied or moved

Mixed Cell Reference: A cell reference containing both relative and absolute reference


Advantages of Computer Spreadsheet: 
Can answer, "What is?” (Determines current information)
· Students current grade

· Individual athlete statistics

· Transportation schedule

· Current $ available for spending

· Census results

Can answer "What if?" (predicts future events/information)
· Student population increases

· Win/loss record changes

· Product sales decrease-hourly wage rate changes

· US immigration rate increases

Various Uses for Spreadsheets
· School: student grades, payroll, future budgets, class sizes, and schedules

· Sports: individual and team statistics current and future budget

· Personal: checkbook, household expenses, investments, income taxes

· Business: payroll, investments, inventory, product sales and delivery

· Government: taxes, census, loans, investments, budgets


Charts
· Charts illustrate data

· Charts can be created from spreadsheet

· Three types of charts are:

· BAR

· LINE

· PIE


Bar Chart
· Used to compare individual or sets of values to each other.

· The height of each bar being proportional to its corresponding value.

· Uses rectangles of varying height to illustrate values in a spreadsheet.


Pie Chart
· Used to show relationship of one set of data to the entire data.

· The size of each wedge represents the percentage that each value adds to the Total.

· Show the relationship of a part to a whole.

· Each part is presented as a "slice" of pie.


Scatter Chart
· Sometimes called XY charts

· Show the relationship between two categories of data.

· One category is represented on the vertical axis and the other category is represented on the horizontal axis. 

· The result is a "cloud" of data points that may or may not have a recognizable shape. 

· It is not practical to connect the data points with a line because points on a scatter chart usually do not relate to each other.


Line Chart
· Used to show trends since the lines connect points of data.

· Used to show changes over a period of time.

· Similar to the bar chart except bars are replaced by points connected by a line.


Steps to create a chart
· Highlight the data to be charted.

· Determine the chart type

· Enhance the chart with titles

  

Introduction to Spreadsheets with Microsoft Excel

A spreadsheet is a computer program (or a document produced by such a program) that we can use for arithmetic computations.  A spreadsheet offers major advantages over the use of a hand calculator (just as a word processing program offers many advantages over typewriting).  Among the advantages of a spreadsheet over a hand calculator:

· A spreadsheet produces a document that can be read, printed, and stored and retrieved.

· A spreadsheet can have its calculations done in a fashion by which they may be redone automatically if any of the data values upon which they depend, are changed.

· The numbers that appear in a spreadsheet are easily used as the foundation of “charts” or “graphs” that may be used to illustrate the relationships among these numbers.  We can build bar charts, pie charts, line charts, etc.

· Etc.

You can “launch” the Excel program by clicking its button (shows “X”) or by clicking Start, All Programs, Microsoft Office, Microsoft Office Excel 2003. What appears is a workbook, which is a set of worksheets.  Each worksheet may be regarded as a separate document.

Note the grid-like appearance of a worksheet.  Its columns are labeled by letters (A, B, C, …, Z, AA, AB, AC, …). Its rows are numbered.  The intersection of a column and a row is a cell, labeled first by column and then by row.  For example, cell C8 is the cell in column C and row 8.

Data may be entered into the cells of a worksheet in many types, including

· Text data: typically consisting of words or phrases; typically used for explanation (e.g., row or column headers); typically not used in arithmetic.  Note we may enter more text than a cell, in its current configuration, can display.  We can stretch or shrink a column or row by placing the mouse cursor at the right edge of a column margin header or the bottom edge of a row margin header, holding down the left mouse button, and dragging to the desired width or height.

· Numeric constants may be entered as text is entered.  These values are typically used in arithmetic.

· Formulas are used to describe a calculation whose value is to be displayed in the cell.  A formula typically starts with the “=” character and may involve a variety of symbols that may be cell references, functions, operators of arithmetic, and constants (numeric, text, etc), as well as “cell ranges”.  For example, the formula

=C2-B2

instructs the cell in which it appears to display the result of taking the value in C2 and subtracting the value in B2.  Notice that the cell reference (name, address) is treated as a variable – the name of a quantity that has a value, which is substituted for the name of the cell in a formula.

Note formulas may be copied-and-pasted, in fashions familiar from Word.  Indeed, many Excel operations are performed in a fashion similar to the analogous operation in Word.  This is a hallmark, originally of suite software (such as MS Office) – that similar operations are performed similarly among the packages of the suite, so that once you have learned the first package of the suite, the others become easier to learn.  However, this is now a hallmark of all Windows software, and of all Macintosh software – many common operations are performed the same way in various software packages.

Another way to copy-and-paste a cell: If the source and destination cells are contiguous, you can block the source cells, then hold down the left mouse button on the copy-and-paste handle (a tiny square) in the lower right corner of the source while dragging the highlight over the destination cells.

A “copied” formula is not necessarily literally copied.  Rather, its form is copied, with all relative cell references modified by both the column translation and the row translation between the source and destination cells of the copy-and-paste.  For example, if we copy from D2, the formula 


=C2-B2

we get the following:

	Destination cell
	Column translation
	Row translation
	Pasted formula

	D3
	D to D: no change
	3-2=1
	=C3-B3

	D4
	D to D: no change
	4-2=2
	=C4-B4

	D5
	D to D: no change
	5-2=3
	=C5-B5

	D6
	D to D: no change
	6-2=4
	=C6-B6


There are hundreds of functions available to Excel users.  We’ll talk about some of the most-commonly used functions.  A function is used in a formula with notation of the form


nameOfFunction(arguments)

where the arguments (also called parameters) are the data values to which the function should be applied.  If there are multiple arguments, they are separated by commas.  For example:

The Sum function may be used total the values of its arguments.  For example, the formula


=SUM(B2:B6)

uses the SUM function to total the values in the range of cells B2:B6 – that is, the contiguous rectangle of cells whose top left corner is cell B2 and whose bottom right corner is cell B6.  The same calculation could alternately be made using the formula


=B2+B3+B4+b5+b6

Similarly, if we used


=Sum(B2:D2, E5:F8, 27)

this would mean compute the sum of all cells in B2:D2 and E5:F8 and the constant 27.  This is an example of a function using multiple arguments (they’re separated by commas) and note also that one of its arguments (27) is not a cell reference.

Note that if a numeric cell displays a configuration of the “#” character, it doesn’t mean that an error has occurred – rather, it means the column isn’t wide enough to display the cell’s value in its current format.

Note that a worksheet can be renamed as follows:  Double-click on its tab and edit its name.

Note among number formats is Currency (button with the $ image).  A negative number in this format (and in some other formats) is displayed without a leading minus sign, using parentheses instead of the minus sign – this is a common practice in accounting.

The operators of arithmetic:

	Operator
	Explanation
	Example

	+
	Addition
	=B2+D2

	-
	Subtraction (also as leading minus sign as in constants: -4)
	=C3-B3

	*
	Multiplication
	=D9*D10

	/
	Division
	=G9/G10

	^
	Raise to a power (exponent)
	=D14^2


Note a cell reference need not be typed into a formula; it can enter a formula via “cursor pointing” (click on the cell).

The Sum function can enter a formula by clicking the Autoformat button (has a Σ).  When you click this button, not only does the Sum function appear in the formula you’re editing, but it does so with a range of cells proposed for its argument list.  You may edit this range if the proposal is incorrect.

· The Max function may be used to compute the maximum value among its arguments.  For example, the formula 

=MAX(B2:B9)
computes the maximum value among the cells in the range B2:B9.

Note formulas can be viewed and printed as follows:  Click Tools, Options.  On the View tab, check the Formulas checkbox by clicking in it.  Click the OK button.  You may need to adjust column widths or row heights before printing.

· The Min function is used to compute the minimum value among its arguments.  For example, the formula 

=MIN(B2:B9)
computes the minimum value among the cells in the range B2:B9.

· The Average function is used to compute the average value among its arguments.  For example, the formula 

=AVERAGE(B2:B9)
computes the average value among the cells in the range B2:B9.

To “wrap text” circularly from “line to line” within a cell:  For the cell(s) in which you would like to wrap text, if necessary, stretch the row of the cell to the desired height; click Format, Cells; on the Alignment tab, check the Wrap text checkbox and click OK.

· The If function is used to choose between two possible ways of making a calculation.  For example, the formula

=IF(D2<40000, 1%, 1.25%)
is interpreted as follows:  if D2 (net income) is less than $40,000, then evaluate the formula (for a tax rate) as 1%; otherwise, evaluate the formula as 1.25%.  More generally, it’s used in the format

     If(logicalCondition, trueValue, falseValue)

· where the logicalCondition is an expression that evaluates as True or False; the trueValue is the expression to evaluate the If function by if the logicalCondition is True; and the falseValue is the expression to evaluate the If function by if the logicalCondition is False.

· The Round function is used to make roundoff part of a calculation.  Its form:

Round(expression, decimalPlaces)
The result of using Round:  the value of the expression is rounded off (in the result of the calculation) to the number of decimalPlaces specified by the 2nd parameter.  For example, many unrounded calculations of money generate fractions of a penny that may add up, in totals, to apparent errors.  To avoid such apparent errors, we can round these calculations.  For example, in computing a taxpayer’s tax, the exact calculation


=D2*E2
(net income times tax rate) may have fractions of a cent, but 
=Round(D2*E2, 2)  
is rounded off to the nearest penny.

A worksheet can be inserted into a workbook by clicking Insert, Worksheet.

Another, more complex, example:  To pay an hourly employee who may have overtime hours, we can use the formula

=IF(C2>40,40*B2 + (C2-40)*B2*1.5, C2*B2)

which we can explain as follows, assuming C2 is the hours worked, 40 is the number of hours used as the overtime theshhold, B2 is the hourly rate of pay:

· The condition C2>40 is the test for the existence of overtime.  If it’s true, we compensate the employee by using the subformula

· 40*B2 + (C2-40)*B2*1.5.  This represents two terms.  The first term, 40*B2, is the “regular pay” for 40 regular hours at hourly rate B2.  The second term, (C2-40)*B2*1.5, is the overtime pay, since C2-40 is the number of overtime hours, which are multiplied by B2 (the base rate of hourly pay) and by 1.5 (the time-and-a-half factor).

· Otherwise (if the condition 
C2>40
is false), the employee has no overtime, hence is paid by the value of 
C2*B2,  the hours times the hourly rate.

As above, the possibility of fractions of a penny being calculated and distorting subsequent calculations makes it desirable to modify the formula above to

=ROUND(IF(C2>40,40*B2 + (C2-40)*B2*1.5, C2*B2), 2)

There are hundreds of other functions available to Excel users.  More information may be found in the Excel Help system.

Formatting features include the following:

· A cell with a numeric value may be displayed in the Currency format (shows a currency symbol such as $) by clicking the Currency button, or the Comma format by clicking the comma button.  Both of these formats show negative numbers in parentheses without a leading negative sign; both show commas if the number requires enough digits.  For the Currency format, you may change the currency symbol by clicking Format, Cells; on the Number tab, choose the Currency category and choose the desired currency symbol.

· The percent format is called into play via the Percent button.

Other number formats can be chosen by clicking Format, Cells; on the Number tab, choosing the desired Category.  Notice the Scientific Notation – for example, the value displayed as -2.2849E+03

represents
-2.2849 times 10 to the 3rd power – more generally, the “E” represents “times 10 to the power.”

· The default alignments are: text values aligned to the left within their cells; numeric values aligned to the right within their cells.  Sometimes these defaults are undesirable.  For example, column headers should appear over the data in their columns, but this may not happen in a wide column if we rely on default alignments.  We may use the alignment buttons (similar to those of Word) to align data within its cell as appropriate.

· You may change font effects such as boldface, italics, underlining, highlighting (fill color), font size, font color, font style, etc., much as in Word.

· You may choose various border styles for a cell or group of cells by clicking Format, Cells; on the Border tab, choose the desired border style.

· You can control the number of displayed decimal places in a cell by using the Increase Decimals and Decrease Decimals buttons.

We may use the power of a spreadsheet to recalculate to make the spreadsheet a powerful experimental tool.  For example, suppose you find yourself in the following situation:  You must decide the percentage of pay raises awarded to each of several employees, subject to the following constraints:

· Pay raises should average “about” 3%.

· More-productive employees (rated on a scale of 1 to 5 (1: worst)) get a higher percentage.

· The total increase should be at least 3% of the previous year’s total.

· The total increase should be at most $100 more than 3% of the previous year’s total.

Notice the use of the AND function.  We want to say we have a valid function if and only if

Minimum increase < actual increase < maximum increase, or


E12 <= E10 <= E13.

However, Excel won’t interpret the latter notation correctly.  Notice that a chain of inequalities is an abbreviation:  The above, interpreted as an algebraic statement, is short for


E12 <= E10 and E10 <= E13.

Thus, in Excel, we use the formula


=AND(E12<=E10, E10<=E13)

Relative versus Fixed (Absolute) Addresses:  For example, to compute for each of several students the student’s percentage, we want to make a calculation of the form


(Student’s total) / (total possible)

- for the student in row 2, if the total possible is in H15, this might call for a formula such as 


=H2/H15

and we might then think we can copy this formula down its column – but this doesn’t correctly, because we want H15 to be the denominator in every student’s formula, but, for example, the denominator copies as H16 for the student in row 3.

We use the $ character to fix either a row reference or a column reference (or both) in a formula.  For example, all of the following refer to cell H15:

· H15 – relative in column, relative in row

· $H15 – fixed (absolute) in column, relative in row

· H$15 - relative in column, fixed (absolute) in row

· $H$15 - fixed (absolute) in column and in row

The purpose of using a fixed (absolute) reference is to fix the reference in a copy-and-paste operation – that is, do not adjust the reference, but copy unadjusted.

Suppose we copy a formula from cell E6 to cell F8.  Note the translations between the copied cell (E6) and the pasted cell (F8) are:

· Column translation:  From E to F – 1 column to the right.  Thus, all relative column references in the copied formula are adjusted by 1 column to the right.

· Row translation: 8-6=2 rows downwards.  Thus, all relative row references in the formula are adjusted by 2 rows downwards.

All other parts of the formula are copied exactly (without adjustment).  This includes fixed references.

For example, 

	If E6 has the formula
	then F8 will have the formula (after pasting)

	=SUM(B2:B5)/D2
	=SUM(C4:C7)/E4

	=SUM($B2:$B5)/D2
	=SUM($B4:$B7)/E4

	=SUM(B$2:B$5)/D2
	=SUM(C$2:C$5)/E4

	=SUM($B$2:$B$5)/D2
	=SUM($B$2:$B$5)/E4


Thus, in the previous example, we could compute a student’s percentage by either of the following formulas:

=H2/$H$15


or

=H2/H$15

- the latter, because we were only copying within the same column, so that even if the denominator uses a relative column reference, the column translations between the copied and pasted cells are all by 0 columns, so even a relative column reference is not adjusted.

An amortization schedule is a document by which we can study how a loan is repaid.  Among the uses of an amortization schedule:

· Sometimes, interest payments are tax-deductible, so we can use an amortization schedule to total the interest payments during a tax year.

· Loans are often refinanced as interest rates change.  In order to do this, we can use an amortization schedule to determine the current balance owed, which then becomes the principal of a new loan at the new interest rate.

We’ll construct our amortization schedule as a modified version of an “ordinary annuity.”  This is a loan repaid so that the payment coincides with the interest period, and each payment is made at the end of the period.  Our modification:  usually, an ordinary annuity requires all payments to be of the same size; instead, we’ll assume that all but the last payment are of the same size, and the last payment will be a “balloon payment” of whatever is required to pay off the loan.

For the exam:

· When you sign the attendance list, I’ll deliver the exam file to your Digital Dropbox.  You should click the link to the exam file.  A dialogbox will offer you the choice of Opening or Saving the file.  I recommend you choose Save (to your disk or network space), because if you choose Open, you can work with the Word document, but it will be inside a browser window, which you may find an odd way to work with a Word document.  Then use a Word window to open the exam file and proceed to take the exam.

· When you finish the exam, save your file on your disk or network space – students who have saved to the local computer’s hard drive or My Documents in the past have often lost their files, forgetting where they saved to.  Then, submit the saved file via the Digital Dropbox.

Data may be integrated between many application programs by means of copy-and-paste operations.  This includes Excel and Word working as a pair of application.

A useful tool of a spreadsheet is the capability of generating charts (graphs).  A chart is generated by blocking the data that is to serve as its foundation, then clicking the Chart Wizard button.  This button takes you through a 4-step “wizard” process in which you make choices about the type and appearance of your chart.

1. The first step is choosing the desired chart type and subtype.  Among the chart types are Column, Bar, Pie, Line, etc.  These each have subtypes.  For example, the Column chart type has subtypes for Clustered Column, Stacked Column, 100% Stacked Column; these come in 2-dimensional and 3-dimensional versions.

2. In this step, we can determine the source data and how it will be used.  The initially chosen data (what we blocked before clicked the Chart Wizard button) is what appears, initially, in the Data Range textbox.  If you wish, you can edit this range.  Also, you can choose the “Series in” setting.  For example, in a Clustered Column chart, this setting determines the clustering of columns – we may have a cluster for each column label, or a cluster for each row label.  Sometimes, both choices are reasonable; sometimes, one choice makes more sense than the other.

3. This step gives us many options concerning the details of the chart’s appearance.  For example, on the Titles tab, we can enter titles to appear over the graph, along the vertical axis, along the horizontal axis, etc. (sometimes, it’s reasonable not to use these entries).  Other tabs can also be used to affect the appearance of the chart, as we have now explored.

4. At this step, we can choose to make the chart a “Chart sheet” – a separate sheet within the workbook, that could be printed or viewed as a separate document; or an object in another sheet, typically the worksheet its data came from.  If placed as an object of a worksheet, the chart can be moved within the worksheet, or resized within the worksheet, in familiar fashion – using the same methods we previously used to reposition or resize graphic objects in Word documents.  Further, we reposition or resize sub-objects of the chart – for example, we can resize the legends (explanations of colors) of the chart.

Suppose the “raw data” values of a worksheet are changed.  Will a chart based on these data be redrawn?  Yes

Among the chart types we have considered:

· We have seen that a clustered column chart allows us to group columns within a category.  For example, in our Lab Observations worksheet, we created such a chart to illustrate, for each lab animal, weight before and after the experiment.

· A stacked column chart illustrates how items contribute to a total.

· A pie chart typically is used to show how items contribute proportionally to a total.

· A line chart is typically used to “graph” trends over time.

· A stock chart is typically used to show a range of data corresponding to a data series.  A typical application: charting the range of prices of selected stocks (bonds, other assets).  If we choose the High-Low-Close subtype, then for each series (company), we get a vertical line segment running between the “Low” and “High” values in height, with the “Close” value marked.  Another example we have already set up for which this chart type is appropriate is illustration of class performance on graded experiences:  we have a worksheet in which, for each graded experience, we have summary data in the order High Score, Low Score, Average Score (which is between the High and the Low).

Suppose we wish to create a chart based on non-contiguous data from the source worksheet.  This can be done in either of the following ways:

· Use step 2 of the Chart Wizard process to remove unwanted data from consideration.  That is, before clicking the Chart Wizard button, block a block of data that includes the desired data; then use Step 2 of the Chart Wizard process to remove the unwanted data.  The Series tab of the step’s dialogbox can be used to Remove unwanted series of data.

· We can block non-contiguous data as follows:  First block contiguous data, then hold down the Ctrl key while running the block over another block of contiguous data (the first block remains highlighted).  Releasing the left mouse button finishes the blocking.

There are certain features that are probably more useful in very large worksheets:

· Suppose there is a cell to which you must refer, using a fixed reference, in many different formulas.  If your worksheet is large, often that cell will be out of view, and you may have difficulty remembering its address.  You can use the “name box” (where the address of the current cell normally appears) to give the cell a mnemonic name that can be used in formulas as a fixed reference to the cell.

· If your worksheet is large and your computer is slow, you may notice a delay for recalculation every time a data value is entered or changed.  If you have to wait several seconds between data entries for recalculation to take place, you could end up wasting significant time.  If you wish to disable (probably, temporarily) the automatic recalculation feature, you may do so as follows: Click Tools, Options.  On the Option dialogbox’ Calculation tab, choose Manual.  As a result, we must “manually” strike the F9 key to have the worksheet recalculate.  When you’re ready to restore automatic recalculation, similarly click Tools, Options.  On the Option dialogbox’ Calculation tab, choose Automatic.

· Suppose you want to refer to a cell of a different worksheet in a formula.  For example, you might have one worksheet for each of your tax schedules, with one schedule needing data that is calculated in another schedule. Perhaps the easiest way: use cursor pointing to address the desired cell in the formula you’re editing.  For example, if cell B2 of the “Schedule 1040” worksheet needs the total interest income, which is in B9 of the  “Schedule B” worksheet, then B2 of “Schedule 1040” is defined by the formula


='Schedule B'!B9

- this illustrates that reference to a cell in another worksheet takes the form:  name of source worksheet enclosed in apostrophes, followed by an exclamation point, followed by the name or address (relative, fixed, or mixed, as appropriate) of the desired cell.

Presentation Software

Presentation software is used to create presentations which can communicate ideas and other information to a group of audience

The presentation can be viewed as a slide show which usually displays on a large monitor or on a projection screen. Some presentation software can convert an existing slideshow into a format that can be accessed on the web.

Popular presentation software include Microsoft PowerPoint, Corel Presentations and Lotus Freelance Graphics

Features of presentation software

· Several “Auto” features make it easier for you to perform your work.

· AutoCorrect corrects your typing errors and capitalization mistakes

· Auto clipart provides clipart suggestions that relate to your presentation topic

· AutoContent Wizard has been enhanced to change your message depending on the size of your audience and time allotted for your presentation

· Style Checker allows the user to scan your presentation for design problems such as spelling errors, incorrect and inconsistent use of font sizes and other style attributes. 

· The Pack And Go Wizard leads you step-by-step through preparing your presentation delivery on another computer. Your presentation is automatically compressed onto one or more diskettes or other storage devices.

· Ability to present on screen presentation in colour

· Animation effects can be added to the slides to bring the content to life

· Meeting minder can help improve communication during and after meetings

· Presentation conferencing allows you to deliver a presentation or run a meeting from your computer onto a network of computers

Viewing a presentation

PowerPoint provides five different views of a presentation i.e. slide view, outline view, slide sorter view, notes pates view and slideshow view.

Slide view

The most common view to use for building a presentation is slide view. Similar to page layout in Word Processing

You can perform the following in slide view:

· Insert, edit and delete text

· Draw lines, squares, ovals, polygons or other objects

· Add clip art, charts, scanned photographs or other media objects

· Add graphs, charts or data from other applications

· Change the appearance of text and objects

· Change a template’s style or colour scheme

Outline view

Outline view is especially useful for organizing your thoughts and developing the textual content for a presentation. 

You can do the following in outline view:

· Insert, arrange and edit textual content

· Promote and demote textual content in your outline

· Display a slide’s text with or without formatting

· Show a slide’s titles only or show title and full text

Slide sorter view

The slide sorter view provides a light table for viewing multiple slides. It creates slide thumbnails and arranges them into rows and columns

You can do the following in slide sorter view:

· Manipulate the order of slides

· Add transitional effects from one slide to another

· Incorporate special build effects for a particular slide e.g. highlighting each point in turn

· Hide slides form being displayed in a computer based slide show

· Set timing options for rehearsing your presentation

Notes page view

This allows you to insert edit and delete reminder notes for your self in each slide. You can also use it to create extended notes as an audience handout.

Slideshow view

In this, the presentation is displayed as an electronic computer based slide show, complete with slide transitions with timing effects

Advantages of presentation software

a. Presentation software usually provides a wide variety of presentation formats and layouts for the slides.

b. Multimedia components such as clipart images, video clips and audio clips can be incorporated into the slides

c. The timing of the slides can be set so that the presentation automatically displays the next slides after a predetermined period of time.

d. Special transition effects can be applied between each slide.

e. The presentation can normally be viewed and printed in different formats

Printing formats in PowerPoint

An outline format includes only the text form each slide

An audience handout format includes images of one or more slides on a page

A notes page format shows a picture of the slide along with any notes concerning the slide
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PART FIVE

COMPUTER VIRUSES, ERRORS AND DATA SECURITY

i) VIRUSES:

A computer virus is a deviant program that attaches its self to the computer system and destroys or corrupts data.

Viruses are developed through love for Adventure, Malice and sabotage.

Ways through which viruses are spread;

Mainly:

Through infected diskettes from infected computer systems and sales demonstration applications.

Through networks 

Software updates   

E- Mails, E – Bulletins, Free computer games on the net, etc.

Virus Symptoms

Annoying messages e.g. Your Pc is stormed, not secure or infected.

Adding garbage to files

Computer switching its self off and on.

Unnecessary variations in computer processing speeds.

Deletion of saved file or obliteration of the functioning of the       

    computer system or software.

Boot failure.

Unprecedented screen colour changes.

Hard disk crash

Reformatting of the hard disk which is typical of

· World concept virus

· Wazzu

· Hurri

· Boot Malmo

Types of Viruses

Virus classifications can be based on the following;

-Environment

-Operating system

-Different Algorithms of work

-Destructive Capabilities, etc.

Hence the following virus types:

· File viruses

· Boot viruses

· Micro Viruses

· Network viruses

(a) Boot Sector viruses (BSU)

These are viruses which attack and reside in programs containing instructions for booting or powering–up the computer system e.g. Anti–CMOS virus, Anti-EXE 

New York Boot (NYB), Stoned, Empire, Monkey, Ripper etc 

(b) File viruses

These are viruses which attach themselves to files which begin/load a program (i.e. executable files). In DOS, files with extensions like .EXE or .COM.

(c)  Multipartite virus

Combine traits of both file and boot viruses e.g. Junkie virus and Parity boot viruses. Polymorphic virus can mutate or change form, whereas Stealth virus can temporally remove self from memory

(d)  Macro viruses.

These are procedural or syntax viruses.  They are found inside common data files such as those created by E-mails, Spread sheets, word. E.g. Concept virus in word documents, Laroux in excel.

(e) Logic bomb

Virus set to cause menace at a set date or time.

(f)  Trojan horse

Viruses which place illegal and destructive instructions in the middle if the legitimate program or file.  Once the program is run, the Trojan horse is also activated to begin havoc. E.g. Format C Virus.

Protecting the Computer System Against viruses

· Buy software from Authentic/legal vendors 

· Avoid running unchecked/scanned files

· Avoid running files with attachment from unknown sources on the network.

· “Back-up your file plus folder regularly”

· Use Netware with strong validation checks and in-built firewalls (e.g. Linux). i.e. Hardware and soft ware which can limit unauthorized data through Networks to reach your work station.

· Disable Auto micros functions for Macro viruses.

· Use anti-virus programs. Utility programs used to scan files and programs in order to detect, destroy or quarantine virus-infected files e.g.  

· Mcafee

· AVG

· Pc Cillin

· Inoculate IT

· Webscan

· DR. Solomon’s Anti virus Toolkit, 

· etc

COMPUTER ERRORS AND ACCIDENTS

Computer related errors and accidents include;

-Human errors. Errors caused by human users.

-Procedure errors

-Software errors

-Electro mechanical problems i.e. printers keyboards, mouse  

  foil to work.

-Dirty data problems e.g. typographic errors.

-Natural hazard.

-Civil strife plus acts of terrorism.

CRIMES AGAINST COMPUTERS

-Theft of Hardware

-Theft of software.

-Theft of time and services.

-Theft of information.

-Crime of malice plus destruction.

COMPUTER CRIMINALS.

Professional criminals 

Where organized criminals use ICTs for illegal purpose e.g. Database used for tracking stolen goods or gambling debts.

Computer used to forge cheque books, passports, driving permits etc.

Hackers

Are people who gain unauthorized access to computers or telecommunications systems for the challenge or even the principle of it.

Crackers

Gain unauthorized access to ICTs for criminal/malicious purposes like selfish financial gains, shut down hardware, pirate software, or destroy data.

Employees

Corporate employees using company computers for personal gains. Other selfish and criminal acts by employees include;

-Unlawful copying of copyrighted software

-Unauthorized access to confidential files

-Importation of virus or worm

-Frauds centered on use of credit cards, telecommunications, 

  and employee’s personnel files etc.

Outside users 

E.g. Suppliers and clients, due to their ability to access firm computers through net works.

Safeguarding Your Computer

-Identification plus access.

-Encryption.  I.e. altering data to avoid usage.

-Protection of software e.g. through control of access - audit 

  control and user controls.

-Disasters recovery plans.

-Use of strong firewalls.

-Install anti-virus utilities and virus time checks.

PART SIX

COMPUTER NETWORKS

Dimensions of Chapter analysis:

-Definition of Network.

-Types of Network.

-Network operating systems

-Some Network Features

-Impact of Network.

A network is a system of inter-connected computers, telephones or other communication devices that can commutate with one another, and share applications, messages, data, graphics and printers (resources) fax machines, modems, Digital cameras, etc.

Types of Networks

Local Area Network (LAN) 

This is an inter–connection of computers which are in a relatively close proximity.

Wide Area Networks (WAN) 

Is a network connecting LANs across geographical distances. E.g. states and continents.

Metropolitan Area Network (MAN) 

Is a network connecting computers within a geographic or regional area.

Types of LANs or Network Models

Peer–to–Peer LAN 

Is a LAN configuration where no particular computer is assigned the responsibility of administering other computers on the network.  Computers on the network communicate directly with one another without a server.

Server Based/Client LAN

Is a LAN configuration with client computers serviced by a main computer called a server.

A server is a big and fast processor computer allocated the task of servicing other computers with applications, data, and other utilities on the network.

COMPONENTS OF A NET WORK

Basic hardware and software for a Network facility

(1) Network operating system: 

Master control program/instructions that manage basic network operations like data and file transmissions, etc. e.g.

-Windows 2000, NT and xp

-Novell Netware.

-Apple Talk.

-IBMs LAN. Etc.

(2) Network Adaptor/Network Interface Card (NIC)

Hardware devices which make it possible for all computers on the network to communicate with others on the network.

(3)  Hubs and Repeaters 

Are devices which accept transmitted signals, amplifies them, and put them back on the network media rejuvenated. Hubs are typical of LANs whereas repeaters are typical of WANs.

NB. The most common network faults necessitating hubs and repeaters include;

(i)  Distortion: - where information is confused at the source.

(2) Attenuation; i.e. Loss of signal strength.

Hubs can take any of the following forms:

· Active Hub: - Rejuvenates data signals

· Passive Hub

· Managed Hub

· Unmanaged Hub

(4) Shared peripherals 

E.g. Network printers, scanners, fax machines etc.

(5) Client computers: 

I.e.  Computers sharing resources and capable of sending and receiving data signals to and from the server.

(6) Transmissions/Communication Media:

       These can also be referred to as communication lines or links.

Coaxial cables  

These are metallic connecting wires. They are typical of the following characteristics;

                        -   They are shielded

· They have a lot of signal noise

· Provide minimum data strength.

· Used on Network antennas.

Fiber optic cables  

These are non-metallic transmission media carrying signals in form of light beans.

Twisted pair cables: 

These are typical of the following characteristics;

· Two or more twisted wires.

· Twisting conceal out or eliminates signal noise.

· Usually shielded but unshielded at times.

Wireless media

-Radio waves.

-Infra-red waves.

- Micro waves. These transmit voice and data through the atmosphere as super high frequency radio waves. They can not bend around corners.– use microwave Dishes/Antennas.

-satellite systems. I.e. microwave wave relay stations in orbit around the earth.

-pagers. Simple radio receivers that receive data sent from a special radio transmitter.

(7)  Server:

Very fast processor computer dedicated to providing specific services for other computers connected on the network. A server can be in form of:- 

· A file server.

· Application server.

· Communication server, etc.

Prerequisites for a Server

· Very strong processor e.g. Motorola G4 and Pentium V, IV, III, II, etc, Power Pc, etc.

· High RAM capability – DIMMs for RAM 500 + mBs.

· Very powerful storage abilities.

· Enhanced Network through-put.

· Expansion abilities.

Functions of a Server


· Administration of client computers.

· Security of files and applications.

· Managing printer Jobs.

· Data bank.

· Software and Applications handling.

(8) MODEM

A hardware device which transforms digital signals into wave form (analog - Modulation) to facilitates their transmission into air space, and vise versa (demodulation)

(9) Multiplexer

A hardware device which merges several low speed transmissions into one high-speed transmission.
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A network device which enables several client computers to share a single line.


                             

Factors to consider for a Network choice

· Size of the organization. A peer-to-peer network configuration is ideal for less than ten users.

· Needs of the Network e.g. network administrator, hardware and software, etc.

· Level of data security needed. A peer-to-peer network configuration is not very secure.

· Amount of network traffic expected (band width)

· Network budget/cost of the network configuration and installation.

· Maintenance requirements.

· Level of administrative support available.

· Types of business or organization.

Advantages of computer Network facilities/Rationale of networking

· They facilitate sharing of peripherals devices.

· Facilitate Sharing of programs and data files (resources).

· Better and enhanced communication and collaboration (networking).

· Better access to data bases and files for sharing through Uploading and Downloading receipt of files from host computer

· Down sizing and reduced operational cost. Flatter organizational structures.

· Offers more Data security. Information on networks (internet) can not be easily altered.

· Better management control through shortening the decision making process.

· Data consistence. Necessary changes can easily be made.

· Down sizing

· Large data transfers.

          ATM = Asynchronous Transfer Mode.

          ISDN = Integrated Service Digital Network.

          ISO = Integrated service organization.

NETWORK TOPOLOGIES

Is the pattern by which the signaling and cabling medium is laid to interconnect the various computers which form the network. Include:-

(1) Bus or Linear Bus Topology

This is a topology in which all client computers connected to main coble – common bus or back born server or peer – to – peer network.




 Work station                          Data Link

Advantages of bus topology;

· It is cheaper as it does not involve expensive hubs and servers.

· Break down of one work station does not affect others.

· Easily organized into client server.

· Communication is very direct and faster.

Problems of bus topology;

Data is not very secure.

(2) Star Topology

Is a network cabling configuration that uses a central connection point called a hub, through which all communication is directed.


                                                                                            Work station

Advantages of bus topology;

· Life continuous even when connection is broken

· Data flow is faster with an active hub. Hub minimizes collisions between messages.

· Easily organized into client server.

Problems of bus topology;

· It is a bit expensive.

· If the hub goes down the entire network stops.

(3) Ring Topology

Is a topology in which the networked computers are connected in a series forming a closed loop.

Advantages of ring topology;

· Signal flow is one direction which avoids the danger of data collision.

· Where a double ring (FDDI) is involved data flow is continuous even in cases where one ring brakes down.

· Having no central server makes it cheaper.

Disadvantages of ring topology

· If a connection in a single ring is broken the entire network stops working.

· Having no central server makes data very insecure.


                                                                                       Work station


                                                                                         Ring (closed loop)

(4) Mesh Topology: 

Is a topology in which every client computer (WS) has got its own link to every other client computer on the network.  This allows every client work station to communicate freely at any time.

                          

                                                                                            WORK STATION


(5) FDDI = Fiber Distributed Data interface.

FDDI network uses fiber-optic cables with an adaptation of a two token-ring configuration topology.

Advantages of FDDI

· Data flow is very fast. It can transmit 100 – 200mbs

· Where one ring fails another ring can continue with data supply.

· It can transmit 100 – 200mbs

Disadvantages of FDDI

· It is relatively expensive.

· A bit time consuming to construct.

(6) Hybrid/Tree Topology

Is a network configuration formed as a result of combining two or more of the above topologies interconnected by hubs. It can help in linking different types of LANs

NB;

A network can either stand a lone (i.e. PBX configuration) or be connected to other different network configurations which can be either similar or not, hence need for the following devices:

(a) A BRIDGE: 

Is a device used link two similar networks to communicate to one another e.g. Bus – 2 – Bus or Star 2 star, etc.

(b) A GATEWAY

Is a device (interface) used link two different networks to communicate with one another. E.g. Bus to star, LAN to MAN, etc.

(c) ROUTER

Is a device used to link more than two different network configurations to communication to one another?

Factors affecting communication among devices

Transmission rate – frequency and Bandwidth. High frequency, wider bandwidth means more data.

Line configurations – point-to-point Vs multipoint. In a P-2-P a single line the sending and receiving devices are directly connected to one another. Whereas, in a multi-point configuration, a single line interconnects communication devices to one computer. 

Serial (bits are transmitted sequentially one after the other) Vs parallel transmission (bits are transmitted through separate lines simultaneously).

Direction of transmission – Simplex (one direction flow), half – duplex (two but one at a time) and full – duplex (back and forth at the same time).

Transmission mode – asynchronous (one byte at a time) Vs synchronous (in blocks).

Packet switching. 

Multiplexing.

Protocol – Set of convention governing the exchange of data amongst devices. Protocols are built into the hardware and software one is using.

Type of material one is trying to access. Pictures and other complex graphics take long to load because of larger files.

Speed of your modem, and modem at the other end.

Amount of other traffic on the Network.

Transmission media

Factors/Parameters of a good network

Consistence/reliability parameter. This describes the predictability of the network.

Flexibility. This defines networks ability to grow or change with minimal disturbances to the users and applications.

Availability  = availability.

Recovery parameter. It should be very easy to restore the network to its operational level following it failure.

Performance. This is measured in terms of network throughput and response time. Throughput = work load per unit time ratio whereas response time = the rate at which the CPU interprets commands to the user.

Security parameter. This describes the restrictions to access information from the network, and limitations to network spasm plus hackers/crackers.

THE INTERNET

Is a global connection of computers and LANs sharing resources, data and information.

Or

Is a network of computers connected by telephone lines, cables or satellite radio links, sharing resources and data globally.

Internet = World Wide Web (www) = the Net

WWW transmissions range from simple letters (mail) to full 

Multi –media i.e. text, sound, still and motion pictures

NB:-

Internet connectivity can be through;

· Dial-up Internet connectivity – (requires a telephone line).

· Wireless connectivity.

Brief History of Internet

The Internet was created by the U.S. Department of Defense in 1969 as ARPAnet. ARPA was the U.S. military department’s Advanced Research Project Agency (ARPA). 

The US military came up with this idea to serve two main ideas. That is;

· To share research among military, industry, and 


University sources.

· To provide a more secure diversified system for sustaining communication among military units in the event of nuclear attack.

The system was designed to allow many routes among many computers so that a message could arrive at its destination by many possible ways, not just a single path.

In the next ten years the network had been extended to connect over 200 computers in the military and research establishments throughout the U.S. and overseas. Some us universities followed by setting up systems of their own and by mid 1980’s they merged with ARPA to form the Internet.

Today, most of the world’s universities are connected directly or indirectly and many businesses have joined to take the advantage of the cheap and efficient international communication, advertising medium, and data source for research.

The original network system was largely based on the Unix Operating System using the Network Control Protocol (NCP) standard. With the many different kinds of computers being connected a more efficient and compatible standard TCP/IP for Transmission Control Protocol/Internet Protocol was developed in 1983. This made it easy for different computers on different networks to communicate with each other efficiently.

They Internet is growing day-by-day with very limited procedures and ownership.

BASIC WWW REQUIREMENTS/INFRASTRUCTURE

 High memory/processor, client and host computer to receive, edit, keep, maintain and distribute data at any time.

Moderns

Communication software.

Telephone line or satellite facility.

Connecting to the Internet can be done through;

· Schools, universities/colleges or places of work.

· Online information services.

· Internet service providers (ISP). 1st – tier = Large ISPs from where small ISPs can buy access privileges.

Internet Services Provide (ISP) i.e. an organization which maintains LANs attached to the WWW e.g.

               -Africa online -MTN

               -Info-Com      - UTL

               -Bush net         - Afsat

               -One2 net

               -Dehezi international

NB: (1) The ISP provides the client with an Internet account or address through which he can control use of the satellite facility.

         (2) Internet backbone = is a ultra – fast network that connects large organizations together. E.g. huge manufacturing firms, universities, or military services together.

FACTORS TO CONSIDER WHEN CHOOSING ISP

Setup costs/Budget

Experience for both ISP and client.

Auxiliary services offered by the ISP e.g.  E – Mail/telephone SMS facility.

Availability of online help.

Compatibility of ISP ware with yours e.g. windows Vs Linux Vs Wang.

Efficiency/Effectiveness of ISP devices e.g. speeds of ISP modem, Bandwidth etc cabling architecture, Bit–Bus architecture for devices etc.

NB: 

(a) Bandwidth refers to the rate at which data is transmitted over a communication channel.

(b) The Internet has emerged as the framework upon which to build global information infrastructure.

(c) It has attracted worldwide attention because of its very low user costs.

(d) The open architecture of the Internet and its underlying TCP/IP has opened up possibilities to exchange text, audio, video and other between different types of computer.

USES FOR THE INTERNET

(a) Offers personnel connectivity for friends and financiers through E- mails, E–collaboration and chat – rooms, online telephone calls, voice mails, video phones, etc

(b) It is a tool for entertainment through on–line games, clubs and interactive games, online chats, refreshing video clips (movies) and animals’ zoos.

(c) It is a source of important electronic programs/applications through downloading of freeware, shareware and other programs.

(d) Offer travel services like E-Booking and reservations for aviation firms and hotels, to business travelers and holidaymakers.

(e) Is a tool for financial management offering answer to financial management challenges of where, when and how to invest especially in financial securities.

(f) Offers education and research facilities for either academic or knowledge enrichment.  E-Publishing and E- Learning have greatly improved distance learning.  Hence the WWW being a body of knowledge. The common wall-less classrooms.

(g) Multimedia: offers Audio and video services.

(h) Offers Banking services for online Banking institutions, and electronic funds transfers (EFT). A case for western union. Digi Cash, Cyber Cash, Millicent, ATMs, and credit card facilities are in this category. 

(i) Offers news updates (information Retrieval) for politics, social events, climate and weather, and sports. These usually in form of live radio, live TV, online newspapers and magazines, educative short films, etc.

(j) On – line employment for job seekers through online employment agencies, and firms advertising jobs online.

(k) E–Medicine where diseases diagnosis and drug prescriptions are done on-line

(l) E-Courtships and marriages, etc

(m) Telecommuting. Through internet connectivity and interactivity one can now work from home and communicate with the office through networked computers and telephone facilities.

(n) A tool for transacting business through E-commerce or 

              E- Business where products can be “Marketed” 

              (Procured OR shopped) on-line (Tele-shopping).

NB: - E-Business needs Avery secure, efficient and effective banking system.

Challenges/risks of E–Business

High initial and maintenance cost.

Lack of paper basis for basis for business creates skeptics.

Mis use of customer bank account.

Limited to on line firms and areas.

Business strategies can be easily accessed by unauthorized competitors.

INTERNET/NETWORKING CHALLENGES/FLOW

/HAZARDS OR SECURITY THREATS

· Privacy violations

· Information interceptions

· Viruses/malicious programs – can read copy or destroy sensitive files/folders.

· High cost implications for initial and maintenance costs.

· Dangerous information on grounds of health and morality (pornography). Others - information is available on how to make explosives (bombs) and detonation of explosives.

· Continued isolate man from man.

· Internet scams where people are conned property and loss life at times. The most recent true story is of a European dater who was abducted in West Africa and made to pay a ransom for his release while looking for his internet date.

· Addiction.

· Spamming. Uncalled for mails in form of advertisements, chain letters, etc.

· Plagiarism. This is manifested in sites offering academic papers for either free or at a cost and students just change the authors name to their own and present.

· Risk of data and system obsolescence due to the rampant technological changes.

INTERNET TERMINOLOGIES

(I) Web Server 

Is a high speed and storage computer whose primary purpose is to provide requested information to computers on the WWW. It can be;

               -- File server acting as cd\base

               -- Application server

               -- Communication server.

               -- Multipurpose server

Characteristics

Very high storage plus memory capabilities.

Very strong multiprocessor e.g. Motorola G4, G3.

High capacity RAM – DIMMs.

Improved Network through-put (Enhanced NIC).

Expansion capabilities for up grades to be effected.

(2) Web Browser or Browser.

A master control Network program which makes it possible for computers to share resource or data globally. e.g.

-Emissary.

-Netscape Navigator.

-Web surfer

-Ms Internet explores.

(3)   HTML = (Hyper Text Markup Language)

It is a programming language/program used to design web pages and web sites.

As a standard tagging language or program, it helps in the creation and formatting of links, and other special handling of text, images, and objects in a web page so that a browser can know how to display them.

NB: Common Gateway Interface (CGI), is a script used when creating forms using web page wizard in order to accept the information a browser submits in a form and also forward the information to other programs.

(4) TAG

Is an embedded HTML code that specifies formatting for text and graphics for their proper display in a web browser.

E.g. <Head> </head>

<Body >   </Body>, etc

(5) Hyper Link

Is a text or graphic designed to provide links in a website or document.  Once a hyperlink is clicked it takes you to a related document, graphic or file.

Characteristics of hyperlinks

They are usually underlined.

Change colour.

Mouse pointer changes shape to finger like pointer.

(6) WEBSITE/HOME WEB DIRECTORY:

This is an internet location on a computer/server on which a hyper link document is located.

It is a group of HTML, JAVA, SQL, etc document and associated files covering one or more related topics, and interconnected through hyperlinks on the world wide web.eg manu.com, gifted bynature.com look smart, CNN, bbc.com, yahoo etc.

A website can be;

Spider type website: With links e.g. Google etc

Yellow pages type websites: With just a list of possible pages on the sites e.g. yahoo which has a list 14 major topics including Art, Education, Entertainment, computer and internet, Health, News, Recreation, etc.

FUNCTIONS OF A WEBSITE:

Sharing of knowledge or information.

Presentation of information of interest.

Enhance communication and collaborator.

Skills building e.g. writing, editing etc designing 

Trade purposes.

Pride of ownership/improved image.

Data information storage.

Research.

Entertainment and leisure in cases of E-Zoos plus E-museums, etc.

Qn. Discuss the benefits of having a website at UCC 

       Tororo.

(7)  URL (Uniform Resource Locator) or Web Address.

Is the address used to locate/visit/access a particular website on the WWW. It can be:

-Numerical e.g. http:// 10.181.62.81


Http: // 127.0.0.1 \student\html\.

-Alphabetic e.g. 

Bbc.com

Visit Uganda.com

Hatwib. 4t.com etc

http:///
(8) SEARCH ENGINE

Is a program which allows web user to look for specific information or documents of interest on the WWW.eg Alta vista, Google, yahoo, Netiquette, info-seek, Dog pile, Lycos, Excite, etc.

Search engines use the Boolean logic operator to facilitate the searching.  Major operators

-AND e.g. K and B.

-NOT e.g. Server Not Linux

-Near e.g. Server near Linux

(9) GOPHER

Is a menu driven program that links many internet data banks (website) into a unified information service.

(10)  INTRANET

A network of networks within an organization used to share company resources and information amongst employees and departments.

(11) EXTRANET

Is an extended co-operate internet that uses WWW technology to facilitate communication with company customers, suppliers, or relevant government department.

(12)  PROTOCOL

Refers to a set of rules (program) that control the way communication is handled across the internet (data exchange between the hardware and software)

Protocol includes:

-IP = Internet protocol

Are sets of rules which provide connectionless information delivery between computer systems, though IP does not guarantee delivery of data.

-TCP = Transmission Control Protocol

Are sets of rules that provide connection oriented communications.  Provide and guarantee delivery of data, and should errors occur during transmission, TCP is responsible for retransmitting the data.

Protocols that suite TCP/IP include:

1) HTTP = Hypertext Transfer protocol: Used for sending and receiving web pages to and from web server.

2) FTP = File Transfer Protocol: Used for transferring any kind of file to and from the web server.

3) SMTP = Simple Mail Transfer Protocol: Used for       

      transferring mail massages. 

Others include;

SLIP = Serial line internet protocol, and PPP = Point-to-Point Protocol, Both used for controlling network traffic over a dial-up connection.

(13) TELNET

This is a terminal emulation protocol that allows you to connect to remote computers

Enables one to log on to a remote computer/machine and use it.

(14) ELECTRONIC MAIL (E- MAIL)

Is an SMS sent and received over the WWW.  In order for one to send and receive E- mail he or she must have an E-mail account or address.

Elements of an E-mail account.

· User name

· Domain address.

· @ Sign between the user name and domain address.

· Pass word. A secret personal pin-code to avoid unauthorized 

       access.

· An extension. E.g. .COM, .UK, .UG, etc.

E.g.; martovd  @  yahoo      .com


User name   Domain address  Extension

Qn. Distinguish an E-mail account from a uniform resource locator (URL).

How to create a free mail account

· Get hooked on the net or ISP.

· Select my mail or mail icon.

· Double click new user or sign me up button to load the 


account application form for new user.

· Fill in user identification details/account name; pass word, location of the user, security questions, first name, last name, language, country, town/city, postal address code and zip. One should pay close attention to those details which are mandatory and those which are optional.

· Click on submit button for your account to be registered 


for use.

Basic E-mail features;

In box = Lists the messages received.

Out box = Lists the messages you have composed but not sent.

Sent = Lists copies of all sent copies for reference purposes.

Send = Sends the message you have composed.

Compose = Activates the screen onto which a message to be sent is typeset.

Attachment = Helps you to attach other files and folders to accompany the directly composed message.

To = It’s where you typeset the E-mail address of the receiver.

Subject = Subject of the message.

Cc = Enables copies of the E-mail to be sent to a third party while acknowledging other recipients.

Bcc = Enables copies of the E-mail to be sent to a third party without acknowledging any other recipients.

Advantages of electronic mails;

· Reduces paper costs and irritation.

· Provides immediate delivery feedback.

· They offer provision for attachments.

· Secured by passwords.

· E-mails can be conveniently sent to multiple recipients.

· By providing a list of senders and subjects one can prioritize on which messages to read first.

· Sending is cheaper.

· There is a possibility of multimedia mails where they can be received as voice mails and read aloud.

· Can easily go across many time zones (continents).

Disadvantages of electronic mails;

· Involves time consuming sorting through lots of messages every day.

· E-mails are not very private through tapings.

· System overloads can cause unnecessary delays.

Sample Questions. 

a. Give an overview of the history of the internet and briefly explain the technologies behind the internet.

b. The net is also referred to as the information high way, what are the merits and demerits associated with the evolution of this technology.

c. What are the most vital technologies, which allow the internet to be used as a tool for E-Commerce?

d. Explain the ways in which Uganda is exploiting the net giving your take on how you expect it to develop in future.

e. What hinders the development of the internet and E-Commerce in Uganda? 

PART SEVEN

FILE ORGANIZATION

What is a file?

A file is a collection of logically related records.  It is one of the basic organizations information. 

A file name is a name by which a file is identified. File names usually have three parts i.e. Disk drive designation, a label  and an extension which indicates file type or nature e.g. System file (sys), Text/document file(txt/doc) and executable file (exe).

Categories of File Organization 

1. Serial file organization.

Is a file organization where records are not in any specific order: - Records location is tiresome and time consuming

2. Sequential file organization.

Is a file organization where records are organized in a specific logical order. Records can be organized in either ascending or descending order. Records access becomes very fast and very efficient when dealing with huge volumes of data.

3. Indexed Sequential.  

Allows records to be accessed sequentially in ascending key field sequence, and also at random typical of magnetic disks.

4. Random file organization, 

Individual or records are stored randomly without following any particular sequence of the key field.

5. Inverted files 

Is a file organization where no single key can retrieve a record, but rather a combination of keys.

 Items possessing specific feature are grouped together to form an inverted file

A combination of keys known as “attributes” are used to search for a record 

Files are not arranged in any particular sequence on the storage media.

6. Direct Access method.

Files are not arranged in any particular sequence on the storage medium.

New files do not need to be sorted and can be in any of the following forms;

· Full index

· Partial indexing

· Self indexing

· Algorithmic address generation.

TYPES OF FILES

(a) Master files.  

These consist of records that are relatively permanent. Basic characteristics include;

Remain in the system indefinitely 

Contains primary/basic data

Records occurrence remains active for along period of time e.g. cost Accounts files, Employee file, Inventory file, etc.

(b) Transaction files; 

These are files which contain records which describe business. They ends to be temporary and they hold changes be made on master files e.g. order files, invoice file and materials requisition file.

They are temporary holding files for changes to be made in a master file i.e. additions, deletions and revisions contained records which describes business events.

(c) Scratch files

Also called work files or temporary files.  

These are files that contain temporally duplicates or subsets of master or transaction files. Scratch files are usually created, used and disposed off. I.e. they are single task files e.g. re- sorted customer files. 

(d) Table files

File used to store tabular data that changes relatively infrequently.  They are typically loaded, as is, into the programs that use them. E.g. –Pay roll tax system tables and insurance actuary tables.

Other Types of Files

Program files - these are typical of the following extensions EXE, Com, DLL and DRV for machine language instrument files (program) 

Data file  

Master files, Transaction files, Scratch files, and Table files all contain data. 

They are typical of the following extensions

DOC (4 document files), DAT, DBF and MDB (4 Database files) and, XLS and WKS (4 spread sheets) 

ASCll files (Americans Standard Code for Information Interchange) (as-key)

Files for Text only without any graphics. 

They possess the extension .TXT.

Image files 

They are files with digitized graphics e.g. arts photographs. They are typical of the following extensions; TIF, EPS, JPG, GIF and BMP

Audio files    

Files with digitized sound data. Common extensions are; WAV, MID, etc

Video Files

Digitized video images for conveying moving clips/images over the net. e.g. .AVI and MPG files.

Etc files.
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