Chapter 1 – Computer Systems

A computer system comprises of all the basic components needed to have a fully functional computer. There are many different aspects to understanding a computer system. At the highest level of understanding, the computer system can be divided into two main categories; Hardware and Software. This chapter will provide an introduction to the hardware that can be seen on the outside of the computer (peripherals) and hardware that is within the main computer casing (core components). Software will be introduced with an overview of Operating Systems interaction with the hardware and Applications interface between the user and the Operating System.

The tree below shows the relationship between each level;
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Finally we will look at different combinations of hardware and software that make up different types of computers

Hardware

The diagram below represents a basic computer. Regardless of the age or type of computer being investigated, all computers have the common physical characteristics that can be divided into two groups – Peripherals and Core Devices

Peripherals (devices outside the computer casing)








Monitor

This is located in the line of vision of the user and produces a visual output. It is here that the user can see the movement of the mouse or the words that are being typed in. It is also here that the computer displays results, e.g. a requested web page will be displayed on the monitor 

Keyboard

This is located at waist height in front of the user, within arm’s reach. 

This provides a primary means to input text information into the computer. The keyboard can also be used as a way of navigating around the computer screen using keyboard shortcuts

Mouse

This is located to the right or left of the computer (depending on if the user is right handed or left handed). This is a device that inputs information into the computer. It is used for choosing a location on the screen. The movements of the mouse govern the movement of the cursor on the screen  

Printer

A printer is connected to the back of the computer through a parallel or USB port. The information is sent from the computer through this port to the printer, which provides a hard copy of the information that the computer holds. Printers can provide information on paper or transparencies depending on the needs of the customer. 

Any other device that is connected to the computer but outside the casing of the core computer is also regarded as a peripheral device (for example a web camera)

Core devices (within the computer casing)












Motherboard

This is the large printed circuit board (PCB) where all the devices are mounted so they can communicate with each other. 

Processor

The location of the processor is distinguishable by the large amount of connections to it and its usually central location. It will have the name of the company that made it and the name of the processor written on it. The processor is the core of the computer, the ‘brain’. It is here that all the information is processed and results calculated. 

RAM

On the motherboard there are a number of RAM slots into which the RAM modules can be placed. They are located near the processor for quick access. This is a temporary memory storage area that the processor uses when the computer is operating. When the power is turned off RAM looses its information

PCI, AGP, ISA Slots

Peripheral Component Interface, Accelerated Graphics Port, Industry Standard Architecture, are all standards for slots on a computer motherboard. They are located near the back of the computer on the motherboard. It is here that additions can be made to the computer. Network, Sound and Video cards are all added here and are placed in their appropriate slot. These are additional devices that enhance the computer by providing additional input and output facilities

Floppy Drive

The front of the floppy drive can be seen from the outside of the computer casing. It is here that the floppy disks are inserted to the drive.  It is distinguishable from any other drives; it has an opening of 90mm by 5mm at the front for floppy disks to fit into.

CD/DVD Drive

The front of the CD/DVD drive is located in the same area as the floppy drive. It is distinguishable from the floppy drive, as the outside of the drive has a button to mechanically open the door to place the CD on the tray.

Hard Drive

This is located above the motherboard and is connected to the motherboard through an IDE cable. This is the primary memory storage area in the computer. It can be written to and read from and it does not loose the information when the power is turned off 

Power Supply

This is at the back of the computer and can be seen from the outside. It is here that the power cable is inserted into the computer.

Fan

The fan is located at the back of the computer. It is important for the devices inside a computer to stay cool. If any of the devices overheats it will cause problems in the overall working of the computer. The fan enables a steady flow of air around the inside of the computer to keep the devices cool. The processor is kept cool through it’s own heat sink and fan, as this device is crucial to every operation in the computer, and because of its tendency to heat quickly. 

Software

There are different levels of software. The level at which a user interacts with the computer depends on how much knowledge they have about the computer. An average user cannot speak to the processor directly because they do not speak the same language. Computers speak a language called ‘Binary’. Binary is a number system where the only numbers that are used are 1’s and 0’s. All processor commands can be represented with a different sequence of 1’s and 0’s. It would be difficult for users to remember all these sequences and to have to type them into the computer. Graphical User Interfaces (GUI’s) provide a convenient and user-friendly means to execute these commands. This makes computers accessible to people without them needing to know the complex internal workings of the computer

Applications – These are all the programs on a computer that the user interacts with. They range from the basic calculator program to the more advanced graphics and video programs. It is here that the required information is entered and this program will show the desired output. 

Operating Systems - This is the platform that all the applications sit on. Applications cannot function without an Operating System. It is the intermediary between the applications and the hardware of the computer

The following example shows the flow of information from the user to the hardware when the user wants to perform an addition 

The user clicks on + in the calculator application


The calculator application tells the operating system 

that an addition needs to be performed.


The operating system knows the binary assignment for

ADD and sends that to the processor


The processor knows it is to add the two numbers

Types of Computers

Users have different needs from a computer, a person who wants to email friends and family around the world and be able to print out letters will have different needs to a company which has a vast amount of data to store securely. Hardware and software can be assembled in a variety of ways to accommodate customer needs. The following list gives 6 of the more common categories of computer

Laptop



- This is a portable, battery-operated personal 

computer. Because of the former of these two features; its design integrates peripheral devices into the one casing. Size and power consumption are essential factors to consider for the second of the two features. This makes a laptop generally more expensive than a desktop. IBM, Dell, Macintosh and Sony are some of the more prominent lap top producers

Desktop


- This is a personal computer that is designed to remain 

in one location; on a desk. Is cheaper then a laptop as there is less consideration for space and power consumption. They can be used as stand alone computers for a single user, or can be linked into a network of computers. They are the most commonly used computers by users without much experience in computing because they usually have GUI’s in the applications software, to help the user. There are many companies offering desktops, Dell, HP, Macintosh and IBM are some of the larger companies  

Palmtop


- This is more tightly integrated then the laptop to 

increase portability and decrease storage space. It uses less power then the laptop and does not have a hard drive, but uses flash memory as its primary storage area. It is no bigger then a novel. Flash memory is able to retain its information when the power is turned off (non-volatile).

Workstation


- This is an enhanced version of a desktop. It is 

designed with a specific user in mind. It has increased capabilities for engineering and design applications. It would be used in a workplace, not used as a personal computer and the user would have a high level of knowledge of the computer system. The main manufacturers of workstations are; Sun Microsystems, IBM and Dell.

Server 



- A server is a computer with greater processing power 

and storage capacity than an ordinary desktop. There are usually many processors within the server accompanied by a large amount of RAM. This enables many operations to be run on the computer at the same time. Servers are used for complex processing operations and are used as central computers on a network or as web servers and email servers. Manufacturers of servers are Sun Microsystems, IBM and Dell

Supercomputers 

- There are very few supercomputers in the world. 

These types of computers have to be housed in large rooms due to their size. They have huge processing power as they are equipped with thousands of processors and have large storage capabilities. One type of these would be a Cray computer. 

Summary 

This chapter covered the basic components of a computer system. The components of the computer system were divided into hardware and software. The hardware components were listed, located and their function was described. The software that was described showed a basic relationship between the users, the applications software and the operating system software. All the items that were introduced in this chapter are dealt with in greater detail in the following chapters of this Section. 

The different types of computer systems were named and briefly described showing that by using different combinations of hardware and software, the needs of many different customers can be met.

Assignments

1. Write up a survey for all the users of computers in your room to analyse their needs. Include the following areas

i. Quantity of computers

ii. Speed of computers

iii. Peripherals

iv. Storage area

v. Ergonomics

2.      (a) Under the supervision of your facilitator, open the outer casing of the 

computer.

Locate the Motherboard, Processor, RAM, AGP, PCI and ASI slots, Floppy Drive, CD/DVD Drive and Hard Drive

(b) Write out a list of the devices with the names of the companies that make them and their serial numbers. 

(c) Research each of the devices on the Internet and detail their main characteristics and complete the table below

	
	Company Name
	Device Name
	Speed
	Cost
	Other Characteristics

	Processor
	
	
	
	
	

	RAM
	
	
	
	
	

	Floppy Drive
	
	
	
	
	

	CD/DVD Drive
	
	
	
	
	

	Cards (E.g. Video)
	
	
	
	
	

	Hard Drive
	
	
	
	
	

	
	
	
	
	
	


3. Make a total list of all peripheral devices that you know about and complete the table below. (Printer is already done as an example)

	Device
	Function
	Input/Output
	Available in your classroom

	Printer
	To make a paper copy of information
	Output
	Yes/No

	
	
	
	

	
	
	
	


Are there devices on your list that are not available in your classroom but you think you could benefit from them? Make a list of peripherals that you would think be of use to your classroom

4. (a) What is the operating system that is used on the computers in your classroom? 

(b) What are the advantages and disadvantages of using it. 

(c) Make a list of all the applications that are on the computer and the companies that make them.

(d) Investigate their impact, are they used by many students and do they have any effect on the performance of the computer
5. Investigate the types of computers that were mentioned in the chapter. For each type of computer fill in the following table with one example

	Type of computer
	Company that make them
	Cost
	Operating Systems used
	Main features

	Desktop
	
	
	
	

	Laptop
	
	
	
	

	Palmtop
	
	
	
	

	Server
	
	
	
	

	Workstation
	
	
	
	

	
	
	
	
	


6. You are a salesperson with access to every type of computer. A customer comes in and describes their needs. What type(s) of computer(s) would you give them? Give reasons for each sale.

(a) I am the IT manager of a large company, I travel around a great deal and I need a computer to be able to get to access office applications wherever I go. 

(b) I am an older person who has three children who live in different places around the world, I would like a computer that I can email them from and I would like to be able to type up all the letters for the local golf club and print them out

(c) I am a student who is studying computers and I need to be able to type out my reports and print them out for the professor. The print queues are too long and the computers are rarely available so I need a computer, but I don’t have too much money to spend on it.

(d) I am the manager of the finance department of the company. There are 5 people working in this company. I need to be able to have strict control on access to all the files and I need all the files stored centrally. All 5 people could be working at the same time.

(e) I am a door-to-door saleswoman and I need to keep track of my stock and to send orders back to the office quickly.

Revision Questions

1. What is the difference between software and hardware

2. Name three input and three output peripherals

3. What are the two types of port that a printer connects to

4. What are the expansion slots used for 

5. What is the ‘brain’ of the computer

6. Name three storage locations for information on the computer

7. Why is the fan an important part of the computer

8. What is the purpose of an operating system

9. Why are GUI’s used

10. Why are different types of computers needed
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