COMPUTER SYSTEMS

What is a computer?

It is an electronic device that works under the control of stored programs or instructions to input, process, store and output information at a very high speed.

Characteristics of computers

For a device to be characterized as a computer, it must manifest to all the following characteristics.

Speed: Computers are very fast in their operating speed. They are capable of performing millions of instructions in just seconds, being able to accomplish what will take human beings days to accomplish. 
	Computer Processing Speeds

	Operating speeds of computers are measured in a number of ways. For example: 

· Milliseconds- Thousands of a second.

· Microseconds- Millionths of a second.

· Nanoseconds- Billionth of a second.

· Picoseconds- Trillionth of a second.

Other terminologies used include:

· Teraflop- used by some supercomputers

· MIPS- Million instructions per second

· Megahertz (MHz)- Millions of cycles per second

· Gigahertz (GHz)- Billions of cycles per second

· Clock speed- used to rate microprocessors by the speed of their timing circuits and internal clock.


Accuracy: Computers are known to be so accurate that they hardly make mistakes. This is attributed to the fact that they are accurately programmed and are not faulty in terms of components. In fact they are able to detect mistakes and correct them. 

Automation: They work automatically. They do not need supervision to be able to perform. Computers are automatic machines, because once started on a job, they carry on, until the job is finished, without any human assistance.

Diligence: They have the capability to perform the same tasks over and over again for long hours without getting tired or bored

Artificial intelligence: They are artificially intelligent. They can perform computations as well as making logical decisions. They can respond to requests given to them and provide solutions. All this is accomplished by the power of programs installed in them.

Storage: they have mass storage capacity that can store very large amounts of data for long periods of time. They have some kind of work space where data and information are stored. This storage area is referred to as the computer memory.  

Security: data and information that is stored in a computer is protected to some extent from people who have no access to the computer by the use of passwords or some other form of identification. Thus, we can say that the computer provides a measure of security for data and information stored in it. 
DATA PRESENTATION IN A COMPUTER
Data is usually presented in the form that the computer understands and provides easy conversation.  For information to be used by the computer, it must be reduced into Bits which stands for Binary digits.  A bit is a binary digit representing either 0 or 1.  A string of eight Bits is called a byte which represents a character e.g. the computer representation of the word “COMPUTER” is a series of 8 bytes whereby each byte represents one character or letter in the name.

A byte can store one number or character.  Characters and numbers can be represented by two common binary codes which are:

ASCII (American Standard Code for Information Interchange).  It’s a standard code for information interchange and it is used mainly in microcomputers and data transmission.

EBCDIC (Extended Binary Coded Decimal Interchange Code).  This is mainly used in mainframes i.e. larger computers.  It contains fewer characters than ASCII.

BCD code (Binary Coded Decimal).  It’s the least used and is almost extinct.  The binary number system is that each decimal has a certain value that can be expressed as a binary number.  The binary number system can express any number as a power of the no 2.

The units used to measure computer storage capacity are;

	1 binary digit (0 or 1)
	1 bit

	8 bits                                                     
	1 byte

	1 kilobyte (KB)
	1,000 bytes

	1 megabyte (MB)
	1,000,000 bytes

	1 gigabyte (GB)
	1,000,000,000 bytes

	1 terabyte (TB)
	1,000,000,000,000 bytes

	1 Petabyte (PB)
	1,000,000,000,000,000 bytes

	1 Exabyte
	1,000,000,000,000,000,000 bytes


The above are the units used to measure a computer’s storage capacity.

COMPUTER SYSTEM CONFIGURATION
The way a system is set up, or the assortment of components that make up the system. Configuration can refer to either hardware or software, or the combination of both. For instance, a typical configuration for a PC consists of 32MB (megabytes) main memory, a floppy drive, a hard disk, a modem, a CD-ROM drive, a VGA monitor, and the Windows operating system, printers etc. 

COMPUTER SYSTEM
A computer system simply refers to computer hardware and software; where hardware refers to the tangible parts of a computer i.e. parts that can be felt or touched plus any other device that is physically connected to a computer( computer peripherals)and software referring to the non physical components of a computer.
COMPONENTS OF COMPUTER SYSTEMS
Every computer has five fundamental hardware components; namely: the central processing unit (CPU), main memory, secondary storage, input devices and output devices 
There are 5 major components of a computer system i.e. input unit, processing unit (control unit plus arithmetic and logic unit), output unit, storage/memory unit (primary and secondary memory), and communication unit.

COMPUTER HARDWARE DEVICES
Hardware comprises of the tangible parts of a computer i.e. parts that can be felt or touched, plus any other device that is physically connected to a computer (computer peripherals). These hardware devices include; 

· Input devices

· Output devices

· Storage devices (Primary and Secondary Storage)

· Processing devices (ALU and CU)

· Communication devices

Input devices

These are devices used in entering data. Note that the input could be text (numbers, letters, and formulae), images, sound etc. Examples include:

Keyboard



This is the principle method of data entry. The keyboard directly input data into the computer system through a cable that links it to the system. It is a plastic board with a number of buttons on it known as keys. Some keys are marked with numbers and others with letters .Entry of information into a computer is done by pressing these keys. There are also some special function keys on the key board for issuing commands. e.g. Caps Lock key, Ctrl key,F1-F12, Esc (Escape), Print Screen, Insert key, Shift Key, Page Down, Page Up key etc. Note that some keys have two or three characters on them, in such a case one needs to use the shift key to input the above character. The arrangement of the keys is the same as that on the type writer. The only difference is that when a key is pressed on a type writer, the alphabet appears on paper whereas here it appears on the monitor.

Mouse/Mice



Is a hand held input device whose movement on the desktop (computer) controls the position of a cursor on the computer display screen. A mouse makes selections of commands and can also be used to draw images on the screen. The most common computer mouse has two buttons (left and right buttons) with an underneath ball. The computer mouse is normally rotated or moved along the mouse pad as the ball rotates to control the position of the cursor on the computer screen. There are three main types of mice, i.e. Desktop Mouse (Pictured left), Track Ball mouse or a touch Pad (found mainly on Laptops)
Microphone




This device helps to input voice/sound. It can be used with a voice recognition system which processes the information. This can be used with a word processing program to enter text  

Light pen



It’s a pointing device shaped like a pen. It allows users to select items, icons or menu options with direct contact to the monitor. The user brings the pen to the desired point on screen and presses the pen button to make contact. They are very useful for editing graphics/ they can be used to draw pictures.
Touch screens/Touch sensitive Monitors

These are special types of VDUs that enable the user to interact with the computer by simply touching the screen. They are ideal/ suitable for people who find it hard to use a mouse or other pointing devices. Instead of using a pointing device such as a mouse, the person can use their finger to point directly to objects on the screen. When the screen is touched (usually to choose an on-screen option), the computer senses where you have pressed. The information is stored on the computer and the touch screen is simply an interface. Touch screens have the benefit of being very robust and easy to operate and reprogram, hence their use in public places.

Joysticks



An input device used for video games and for some graphics applications.

A joystick is similar to a mouse except that with a mouse the cursor stops moving as soon as you stop moving the mouse but with a joystick, the pointer continues moving in the direction the joystick is pointing. To stop the pointer, you must return the joystick to its upright position. Most joysticks include two buttons called triggers.
Sensors

Devices that are electronic or electromechanical and are used to detect and supply either physical or environmental information. They are used to measure a physical quantity such as temperature, pressure or loudness and convert it into an electronic signal of some kind. They respond to signals or stimulus. These devices collect data directly from the environment and put it into the computer system. E.g. include sensors in cars, door sensors, soil moisture sensors, pressure sensors. 

Digital Camera



This allows you to take pictures and to store a digital photographic image that can be read by a computer. You can then transfer the images directly from your camera on to your computer.
Scanner:


 

This is a device that is used for quick input of text or images. Scanners are capable of converting pictures or graphics/ reading text or illustrations from paper format to digital format that can be displayed on a computer. The entire picture is converted into very small dots called pixels. When the pixels are displayed at once, the picture appears on the screen. 
Some types of scanners include:

i. Desk top scanner

ii. Magnetic Ink Character Reader (MICR): used in banks for scanning cheque numbers. It is a special kind of optical character recognition technology that was adopted mainly by the financial or banking industry to facilitate the processing of cheques. Almost all cheques include MICR characters at the bottom of the cheque.
iii. Bar code reader:


 

Used in supermarkets to read coded price tags on the items. Bar codes provide a quick method of recording the sale of items.
iv. Intelligent character Recognition(ICR)

An advanced scanning system that can translate a wide variety of printed fonts and type styles including the recognition of handwritten text from paper sources into electronic text. ICR is similar/ an extension to optical character recognition but is a more difficult process since OCR’s accuracy of the translation can depend on the typeface on the paper original as opposed to the ICR that can translate a wide variety of printed fonts and handwritten characters.
v. Optical character/Mark reader (OCR/OMR): 

  
 

A scanner that translates text from a printed page into electronic text. The accuracy of the translation can depend on the typeface on the paper original. OMR is frequently used in forms, questionnaires and answer-sheets.

Processing device:



Processing in the computer is done by the microprocessor also known as a central processing unit (CPU). At times the CPU is also referred to as the brain of the computer.

The CPU is composed of two components.

The Arithmetic and Logic Unit

It is the component of the CPU that deals with computations. Arithmetic such as addition, subtraction, multiplication and Logical operations or comparisons like greater than, Less than, true, not equal to etc.  
The Control Unit

It’s the part of the CPU that controls and coordinates the other parts of the computer system. E.g. The hardware working in conjunction with the software. It decides when to start and stop (control  and  timing),  what  to  do  (program  instructions), where  to  keep  information  (memory),  and  with  what devices to communicate (I/O). It controls the flow of all data entering and leaving the computer.
Memory/ storage devices:

These are hardware devices used to store data, information and instructions entered into a computer system.

Memory in a computer is classified into two forms.

Primary Memory/Main Memory 

This refers to the computer’s internal memory. Primary storage is used to store data that is likely to be in active use. This location holds data for short periods of times i.e. during processing. The primary/ main storage of the computer system has 2 sections i.e. ROM and RAM    

RAM (Random Access Memory): The place in a computer where the operating system, application programs, and data in current use are kept so that they can be quickly reached by the computer's processor. It is the biggest section of the main memory consisting about 70% of the main memory. It is the section of the main memory where users can read, change and even delete the information. It is a temporal section where information can be lost anytime if it has not been stored before. This section is therefore volatile i.e. its contents can be lost by simply switching off the computer. 

RAM is the name given to integrated circuits, or chips, that are used for main memory. It is the temporary memory that allows you to run applications. When a computer is turned off, data stored in RAM memory is erased, therefore RAM memory is volatile. Programs that need to be saved should be transferred to secondary storage before the power is turned off. A new type of memory called flash RAM or flash memory can now retain data even when the power is turned off. 

ROM (Read Only Memory): 

ROM is the name given to chips that store information or instructions that do not change. An example would be the instructions and data used when a computer is first turned on. The contents of ROM memory are retained when the power is shut off, therefore it is nonvolatile. It’s the section of the main memory that stores information/ programs that can only be read or retrieved but not changed or altered.

It’s this section that stores programs/ instructions permanently implying programs can’t be lost by merely switching off the computer.
Programs stored in this part of the memory include: Operating systems (programs that control the operation of the computer system like Windows, DOS, Unix etc)
ROM also stores systems instructions and commands. This section is the smallest constituting about 30% of the main memory.

Types of ROM

EPROM (Erasable-Programmable Read Only Memory): is the type of ROM section that can be reprogrammed, the programs can be changed by the professional programmers but still remain Read only for the users. The EPROM can be erased by ultraviolet light or electricity. The ultraviolet light clears its contents, making it possible to reprogram the memory. To write to and erase an EPROM, you need a special device called a PROM programmer or PROM burner. An EPROM differs from a PROM in that a PROM can be written to only once and cannot be erased.

PROM (Programmable Read Only Memory): Read-only memory which can be programmed

A memory chip which is bought when blank/ empty and can be programmed by professional programmers by means of a special programming machine (as opposed to a 'mask- programmed' ROM, which is manufactured with its program in place).Once this section of ROM is programmed, it remains Read Only and thus cannot be changed or altered but can only be read/ retrieved. Programming in this case is called 'blowing' the Prom.

RAM, Flash RAM, ROM are examples of Primary storage devices.
Secondary Memory/ auxiliary storage

This is used for permanent storage. The information here is kept intact even if power is switched off. 

Secondary storage devices hold files that are not currently being used/ processed. For a file to be used it must be copied to the main memory first. After any modifications files must be saved to the secondary memory. Secondary storage is more permanent than main memory, as data and programs are retained when the power is turned off.

It is advisable to save your data files at the regular intervals as you work on them because data can be lost unexpectedly because of various reasons like interaction in power supply, memory management problems etc.

Note that secondary storage media can be damaged and files on them become corrupted, it’s therefore suggested that you make backup copies on a regular basis.

There are a number of devices that can be used for storage of information permanently. These include:

Hard disks



These are storage devices that are permanently installed inside a computer. The computer can accommodate more than one hard disk. Each hard disk is given an identity code e.g. C; D etc. The computer can then be able to recognize each disk according to its code. These devices are very strong and usually last a long time.   

Floppy disks


 

These are small devices with a memory of 1.44 MB. It is however fragile (easily spoilt) and it is not recommended for long term and reliable storage.

Compact disks



These have a larger capacity and are used for storing greater volumes of information. Programs like Microsoft Office 97, Windows 2000 and many others are provided on CD’s. Most CD’s have a capacity of at least 650 MB. 
Flash disks



Are a new storage technology commonly used these days. They have storage capacities ranging between 16MB to 250GB. They are ideal for storing and transferring files .They are very portable and can be put in a pocket or attached to a keychain.

DVDs


  

DVD stands for “Digital Versatile/ Video Disk.” A DVD is a high-capacity optical disk that looks like a CD but can store much more information enabling massive computer applications, full-length motion movies and large amounts of data to be stored on a single DVD. Their storage capacity is about 5 Gigabytes.
Magnetic Tapes



These are storage medium made of plastic with one side magnetically coated on which data can be encoded. They are an older storage technology but still used for storage of large volumes of information. Their storage capacities range from a few hundred kilobytes to several gigabytes. Also called: Micro tapes, Videotapes, and Tapes
Tapes for computers are similar to tapes used to store music; information/ data on tapes is recorded/ accessed sequentially one after the other. Tapes are a sequential-access media, which means that to get to a particular point on the tape, 
the tape must go through all the preceding points. In contrast, disks are random- access media because a disk drive can access any point at random without passing 
through intervening points. That therefore implies that accessing data on tapes is much slower than accessing data on disks. 

However the main advantages of magnetic tapes are their relatively low cost and their large storage capacities. There is also need to note that they are generally used only for long-term storage and backup. Data to be used regularly is usually kept on disk.

Punched card



A Punch Card or Punched card/punch card/Hollerith card/IBM Card is a piece of stiff paper that contains digital information represented by the presence or absence of holes in predefined positions. Early digital computers used punched cards as the primary medium for input of both computer programs and data, with offline data entry on key punch machines. 

MPEG-1 Audio Layer 3 (MP3)

Is a digital audio encoding format. This encoding format is used to create an MP3 file, a way to store a single segment of audio, commonly a song, so that it can be organized or easily transferred between computers and other devices such as MP3 players. MP3 uses a lossy compression algorithm that is designed to greatly reduce the amount of data required to represent audio recordings, yet still sound like faithful reproductions of the original uncompressed audio to most listeners. 

MPEG-4 Part 14 (MP4)

It is a multimedia container format standard specified as a part of MPEG-4. It is most commonly used to store digital audio and digital video streams, especially those defined by MPEG, but can also be used to store other data such as subtitles and still images. Like most modern container formats, MPEG-4 Part 14 allows streaming over the Internet. The official filename extension for MPEG-4 Part 14 files is .mp4, thus the container format is often referred to simply as MP4.

iPod

IPod is a brand of portable media players. iPod classicIt stores up to 32 GB of data. The line-up currently consists of the hard drive-based flagship , the high-end touch screen iPod touch, the mid-level video-capable iPod nano, and the entry-level screen less iPod shuffle. IPod classic models store media on an internal hard drive, while all other models use flash memory to enable their smaller. As with many other digital music players, iPods, excluding the iPod Touch, can also serve as external data storage devices.

Apple's iTunes software is used to transfer music to the devices. As a jukebox application, iTunes stores a music library on the user's computer and can play, burn, and rip music from a CD. It also transfers photos, videos, games, and calendars to those iPod models that support them. 


 iPods 
 nanos 
 shuffles
Output devices Output devices

These are devices that are used for presenting information i.e. in a soft format or hard format say on paper or any other material. Such devices include:

Printers
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These are used to print text/ illustrations on the monitor onto paper or transparencies. They can print words, Numbers or pictures. By printing you create a hard copy. A number of types of printers exist. However it’s important to note that printers are named basing on their working principles. Printers are classified into two categories i.e. 

1) Impact printers 

2) Non impact printers.       

Impact Printers include all printers that work by striking an ink ribbon. They work like type writers, once a key is pressed; a hammer associated with the key goes and hits a ribbon. The ribbon is coated with ink on one side, the side coated with ink in turn hits the paper thus a letter is formed. Some of the first printers used this technology/ principle. The ‘hit’ is called an impact hence such printers are called impact printers.  E.g. include: Dot matrix, Line printer and Daisy wheel printers.
Dot matrix printers:


These use dots to print. Dot matrix Creates characters by striking Pins against an ink ribbon. Each pin makes a Dot and combinations of dots form characters and illustrations. Dot-matrix printers are archaic. They are comparatively noisy and low quality but are cheap to run and are used when carbon copies or duplicates need to be made, such as for wage slips. Also, they are useful in dirty environments such as a garage because they are much sturdier than the other two types of printer. A higher number of pins on the print head means more dots are printed, which results in higher print quality (i.e., a 24-pin printer has better print quality than a 9-pin printer).

Advantages
Dot-matrix printers can withstand dusty environment, vibrations, and extreme temperatures.

Disadvantages

Dot-matrix printers are generally noisy because of the striking mechanism. Print quality of dot-matrix printers is not as good as those from ink-jet printers and laser printers
Line printers

These print an entire line at one time/ per machine cycle by forcing the type character against a ribbon. Line printers are very fast, but produce low-quality print.

Advantages of impact printers

· Impact printers are lower in cost

· More tolerant to a variety of print media (paper types)

· Less sensitive to environmental conditions, can print in hostile environments

Disadvantages

· Poor quality print

· Lack of flexibility and performance with respect to complex fonts, images, and color.

Non Impact printers

Printers that print without banging a ribbon on paper. They use light of high intensity called laser to print.  Examples of Non Impact Printers:
Laser printers: 

It is a high speed (fastest) printer that can print over 1000 pages per minute.

Advantages 

· They produce a very high quality output

· Are very quiet and very fast. 

· They are capable of producing colour prints. 

· Their maintenance cost is also low as toner takes long to get finished. 

Disadvantages

· They are expensive to acquire and the toner they use being hazardous to human life.
Ink-jet printers: 

These use ink cartridges in printing. Ink-jet printers offer black and white or colour printing with reduced levels of quality and speed as compared to the laser printers.

Advantages

· Colour ink jet printers are cheaper to buy than colour laser printers. 

· Inkjet printers are generally quiet and not noisy like the Dot matrix

· Can produce high quality color output

· They are also cheap as compared to the laser printers. 

Disadvantages

· They have a low printing speed compared to Laser printers

· They also require specialized paper to produce high quality colour output.

· They are expensive to maintain.

Plotters




These are used for presenting very large maps on paper. They use the same technology as printers but they can print large images. A plotter can be used to produce high quality, accurate, A3 size or bigger drawings. They are usually used for Computer Aided Design (CAD) and Computer Aided Manufacture (CAM) applications such as printing out plans for houses or car parts.

Plotters are used to produce high-quality drawings that can be quite large (e.g., with widths up to 60 inches).

Projectors



These are used to represent photographic slides on a screen in a bigger size. They are connected to computers from which they derive their information.

A DLP (digital light processing) projector, which uses tiny mirrors to reflect light, can produce much better images even in a well-lit room.
An LCD projector, which uses liquid crystal display technology, can produce lower-quality images only.

Monitor


 

It is a TV like screen that displays all that the computer does on its screen so that the user can be able to see and monitor the computer’s activities/ interact with the computer. The output on the screen is called the softcopy.

Speaker/ Headphones


 

It’s a device that gives you sound output from your computer. Speakers let you have a conversation with others, listen to music, or hear sounds generated from the computer. Its function therefore being to make speech or music audible. 

Some speakers are inbuilt while others are separate. If your system has a sound card, it needs a pair of speakers/ headphones. Headphones are similar to the speaker except that they are won on the ears so only one person can hear the output at a time.

 Communication devices:
They are devices that enable the interconnection of computers with the aim of enabling communication and sharing of resources

Modem


 

Modem is short form for MOdulator, DEModulator.

A hardware that lets one computer talk to another computer over a phone line. Modems are typically used to link computers via telephone lines. It’s a device that converts the digital signal from a computer to an analogue signal that can be transmitted along an ordinary phone line and vice versa (i.e. the signal is again converted back from analog to digital) for the receiving computer to understand.
Codec

A codec is a device or program capable of performing encoding and decoding on a digital data stream or signal. The word codec may be a combination of any of the following: 'compressor-decompressor', 'coder-decoder', or 'compression/decompression algorithm'.

Network card




Also called network adapter, network interface card (NIC). Is a piece of hardware designed to provide for computer communication (i.e. enabling a computer communicate with other computers) via a direct network connection.

BUSES

A bus is a channel (or shared data path) through which data are passed in electronic form. Three types of buses link the CPU, primary storage, and the other devices in the computer system. The capacity of a bus, called bus width, is defined by the number of bits they carry at one time.

1. Data Bus,  moves data to and from the primary storage 

2. Address Bus, transmits signals for locating a given address in primary storage

3. Control bus transmits signals specifying whether to read or write data to or from a given primary storage address, input device or output device.
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