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1.1 COMPUTER SYSTEM COMPONENTS AND PERIPHERALS 

There are many types of computers. What makes one computer better suited to play a new 
game or play a new audio file over another? The answer is the components and peripherals that 
make up the computer system. 
 
The requirements for a machine dedicated mainly to word processing are very different than 
one designed for graphics applications or gaming. It is important to determine the intended uses 
for a computer before deciding on the type of computer and components to purchase. 
 
Many manufacturers mass produce computer systems and sell them either through direct 
marketing or retail chains. These computer systems are designed to function well for a variety of 
tasks. There are also a number of vendors that can custom assemble computer systems to the 
end-user's specifications. There are advantages and disadvantages for both. 



 
 
Preassembled Computer  
 
Advantages: 
Lower cost 
Adequate to perform most applications 
No waiting period for assembly 
Typically used by less knowledgeable consumers who do not require special needs 
 
Disadvantages: 
Often lack the performance level that can be obtained from custom built computers 
 
Custom Built Computer 
 
Advantages: 
The end-user can specify exact components that meet user needs 
Generally support higher performance applications such as graphics, gaming, and server 
applications 
 
Disadvantages: 
Generally more costly than a preassembled device 
Longer waiting periods for assembly 
 
It is also possible to purchase the individual parts and component of a computer and build it. 
Regardless of the decision to buy a preassembled or custom built system or build it, the final 
product must match the requirements of the end user. Some of the items to consider when 



purchasing a computer include: the motherboard, processor, RAM, storage, adapter cards, as 
well as the case and power options. 

 
Motherboard CPU and RAM 
A motherboard is a large circuit board used to connect the electronics and circuitry required which 
comprise the computer system. Motherboards contain connectors which allow major system 
components such as the CPU and RAM to attach to the board. The motherboard moves data 
between the various connections and system components.  
 
A motherboard can also contain connector slots for network, video and sound cards. However, 
many motherboards now come equipped with these features as integrated components. The 
difference between the two is how they are upgraded. When using connectors on the 
motherboard, system components are easily unplugged and changed or upgraded as technology 
advances.  
 
When upgrading or replacing an on-board feature, it cannot be removed from the motherboard. 
Therefore, it is often necessary to disable the on-board functionality and add an additional 
dedicated card using a connector.  
 
When selecting a motherboard it must: 
Support the selected CPU type and speed 
Support the amount and type of system RAM required by the applications 
Have sufficient slots of the correct type to accept all required interface cards 
Have sufficient interfaces of the correct type 
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Central Processing Unit (CPU) 
 
The CPU, or processor, is the nerve center of the computer system. It is the component that 
processes all of the data within the machine. The type of CPU should be the first decision made 
when building or updating a computer system. Important factors when selecting a CPU are the 
processor speed and bus speed.  
 
Processor Speed 
 
Processor speed measures how fast a CPU cycles information. It is generally measured in MHz or 
GHz. The higher the speed the faster the performance. Faster processors consume more power and 
create more heat than their slower counterparts. For this reason, mobile devices, such as laptop 
computers, typically use processors that are slower and consume less power in order to extend the 
time they can operate using batteries. 
 
Bus Speed 
 
CPUs transfer data between various types of memory on the system board during its operation. The 
pathway for this movement of data is called the bus. In general, the faster the bus, the faster the 
computer will be. 
When selecting a CPU, keep in mind that applications continue to evolve. Purchasing a CPU of 
moderate speed may satisfy current requirements. Future applications, however, may be more 
complicated and require, for example, fast high resolution graphics; if the CPU is not sufficiently 
fast, the overall performance, measured in terms of response time, will be slower.  
 



The CPU is mounted through a socket on the motherboard and is normally the largest component 
on the board. The motherboard must be equipped with a compatible socket to accept the selected 
CPU. 

 
 
RAM 
RAM is a type of data storage used in computers. It is used to store programs and data while being 
processed by the CPU. Stored data is accessed in any order, or at random, as needed. All computer 
programs run from RAM. Besides the CPU, the amount of RAM is the most important factor in 
computer performance. 
 
Every operating system requires a minimal amount of RAM in order for the OS to function. Most 
computers are capable of running multiple applications simultaneously, or multi-tasking. For 
example, many users run email programs, Instant Messenger clients, as well as anti-virus tools or 
firewall software. All of these applications require memory. The more applications that need to run 
simultaneously, the more RAM required. 
 
More RAM is also recommended for computer systems with multiple processors. Additionally, as 
the speed of the CPU and the bus increase, so must the speed of the memory it accesses. The 
amount and type of RAM that can be installed on a system is dictated by the motherboard. 



 
 

Adapter cards 
Adapter cards add functionality to a computer system. They are designed to be plugged into a 
connector or slot on the motherboard and become part of the system. Many motherboards are 
designed to incorporate the functionality of these adapter cards on the motherboard itself thus 
removing the necessity to purchase and install separate cards. While this does provide basic 
functionality, the addition of dedicated adapter cards can often provide an enhanced level of 
performance.  
 
Some of the more common adapter cards include: 
 Video cards 
 Sound cards 
 Network interface cards 
 Modems 
 Interface cards 
 Controller cards 

 

 
video cards 

Video cards accepts information from computers 
and translate it into a format that can be 
displayed on a monitor screen. Video cards often 
contain large amount of RAM and dedicated 
processor chips for manipulating video content 



 
Sound cards  

Sound cards accept digital information from the 
system and convert them into a signal that is 
translated to a speaker that outputs an audio 
signal. High-end sound cards can produce an 
audio output that rivals some of the best stereo 
equipment available. 

 
Network interface cards 

Network interface cards (NIC) enable a computer 
system to exchange information with other 
system in a local network and the type of 
technology help to determine what NIC is 
required. The most common networking 
technology is currently Ethernet. 

 
Modems  

Modems enable computer system to participate 
in remote networks such as the Internet. 
Traditionally these devices allowed the 
computer to connect to the public telephone 
network. Recently, modems that connect to DSL 
and cable networks are becoming more common 
place 

 
Controller Cards 

 

While most motherboards have a number of 
interfaces allowing connection of devices such as 
printers, mice and external modems, additional 
interfaces can be added in the form of an 
expansion card. There are also a number of 
adapter cards that act as controllers for 
specialized hardware devices such an external 
hard disk drive. 

 

STORAGE DEVICES 

When power is removed from the computer, any data stored in RAM is lost. Programs and user 
data must be stored in a form that will not disappear when the power is removed. This is known as 
non-volatile storage. Many types of non-volatile storage are available for computer systems 
including: 



 Read only: CD, DVD 
 Write once: CD-R, DVD-R 
 Write many: CD-RW, DVD-RW 

 
Hard disc drives 

Hard disk drives are the main storage medium 
found in almost all computers including: server, 
desktops and laptops. Hard drives are typically 
internal components attached to the 
motherboard. However, external hard drives 
can be connected to the computer via a USB or 
hard disk controller card. As the size of the hard 
disk drives increases, so does the price. 

 
Floppy disc drives 

Floppy disks are external storage devices that 
can store 1.44 MB of data. While some floppy 
disks are still encountered, they are being 
replaced by static memory devices which offer 
higher storage capacities at lower prices. 

 
Tape drives 

Tape drives storage devices used to backup 
information for archival or disaster recovery 
purposes. They are typically encountered only 
in the server environment  

 

Magnetic Storage 

Magnetic storage devices are the most common form found in computers. These devices store 
information in the form of magnetic fields. They include: 

 Hard disk drives 
 Floppy drives  
 Tape drives 

 

Optical Drives  

Optical storage devices use laser beams to record information by creating differences in optical 
density. These devices include CDs and DVDs and come in three different formats: 



Read only: CD, DVD 

Write once: CD-R, DVD-R 

Write many: CD-RW, DVD-RW 

The prices of these devices continue to fall and most computers now incorporate DVD-RW drives 
that can store approximately 4.7 GB of data on a single disc.  

Another form of DVD drive, called Blu-ray is also available. It uses a different type of laser to read 
and write data. The color of the laser used to store this information is blue-violet. For this reason, 
disks are called Blu-ray, to distinguish them from conventional DVDs which use a red laser. Blu-ray 
disks have storage capacities of 25 GB and more. 

Static Memory and Memory Sticks 

Static memory devices use memory chips to store information. This information is retained even 
after power is turned off. They connect to a USB port on the computer and offer capacities of 128 
MB or more. Due to their size and shape, these devices are known as USB memory keys or flash 
drives and have widely replaced floppy disks for transportation of files between systems. Many 
portable and hand-held devices rely entirely on static memory for storage. 

When purchasing storage for a computer system, it is generally good practice to have a mix of 
magnetic storage, optical drives as well as static memory available. When determining storage 
requirements, be sure to allow for growth by adding an additional 20% of storage above estimated 
needs 

PERIPHERAL DEVICES 

A peripheral is a device that is added to the computer to expand its capabilities. These devices are 
optional in nature and are not required for the basic functioning of the computer. Instead they are 
used to increase the usefulness of the machine. Peripheral devices are connected externally to the 
computer using a specialized cable or wireless connection.  

 

Peripheral devices can fit into one of four categories: input, output, storage or networking devices. 
Examples of some common peripherals include: 

 Input devices - trackball, joystick, scanner, digital camera, digitizer, barcode reader, 
microphone 

 Output devices - printer, plotter, speakers, headphones 
 Storage devices - secondary hard drive, external CD/DVD devices, flash drives  
 Networking - external modems, external NIC 



 

A disk drive which is external to a computer and 
is not required for the computer to function is 
considered a peripheral device. Different types 
of disk drives exist including floppy disk, hard 
disk, compact disk and digital video disk. These 
devices allow a user to easily increase the 
available. 

 

A scanner allow printed pages, handwriting, 
diagrams and pictures to be converted into 
digital format for storage on a computer. 
Scanners are considered peripheral devices. 

 

The mouse allows the user to select items 
displayed on the monitor. The selection process 
can also be carried out using the keyboard so 
the mouse is not a required device and is 
considered a peripheral. 

 

A flash drive is a storage device that connects to 
the USB interface and allow files to be saved 
and moved between computers. This optional 
storage device functions similarly to an external 
floppy disk drive and is considered a peripheral. 

 

An external NIC used to allow communication 
between computers. Since the NIC is not 
required for the individual computer to 
function, it is considered a peripheral device. 

 

A printer converts the digital information stored 
in a computer to a printed page. Many different 
types of printer exist and can have either 
monochrome or color output. Printers are 
considered peripheral devices. 



 

An external modem is used to allow 
communication between computers. Since the 
modem is not required for the individual 
computer to function it is considered a 
peripheral device. 

 

CASES AND POWER SUPPLY 

Case and Power Supply 

Once all internal components and connections are determined, the case is the next consideration. 
Some cases are designed to sit on top of the user's desk while others sit below the desk. Computers 
designed to sit on the desk provide easy access to interfaces and drives but occupy valuable desk 
space. A tower or mini-tower can either be used on the desk or sit beneath the table. Whatever the 
case style, select one that has enough space for all components.  

 

The case and power supply are usually sold together as a unit. The power supply must be sufficient 
to power the system and any devices that are added to it in the future.  

 

Computer systems require a steady supply of continuous power. The power from many electricity 
supply companies is subject to voltage reductions and cuts. A poor supply can affect the 
performance of computer hardware and possibly damage it. These power issues can also corrupt 
software and data.  

 

In order to help protect the computer system from these power problems, devices such as surge 
suppressors and uninterruptible power supplies (UPS) have been developed. 



 

Surge Suppressor 

A surge suppressor is designed to remove voltage spikes and surges from the power line and 
prevent them from damaging a computer system. They are relatively inexpensive and easy to 
install.  

Generally the surge suppressor is plugged into the power outlet and the computer system is 
plugged into the surge suppressor. Many surge suppressors also have connectors for phone lines to 
protect modems from damage due to voltage surges that may be carried through the telephone 
lines. 



 

Uninterruptible Power Supplies 

A UPS is a device that continually monitors the power to a computer system and maintains the 
charge on an internal battery. If the power is interrupted, the UPS provides backup power to the 
system without interruption. The backup power comes from a battery inside the UPS and can only 
power the computer system for a short period of time. UPSs are designed to provide the end-user 
with sufficient time to properly shut down a computer system should the main power fail. A UPS 
can also provide an even flow of power to the computer and prevent damage caused by voltage 
surges. 

UPSs suitable for home and small business use are relatively inexpensive and often incorporate 
surge suppressors and other functionality to stabilize the power supplied by the utilities company. 
It is highly recommended that all computers be protected by a UPS regardless of their functionality 
or location. 



 

 

1.2 SAFETY AND BEST PRACTICES 
Computers are a collection of very complex components and peripherals, all working together to 
accomplish a task. Occasionally one of these components fails, or needs to be upgraded to 
improve the functionality of the system. This may require opening the computer and working 
inside the case.  
 
When working inside a computer case, it is important to keep precautions in mind to prevent 
damage to the system components as well as harm to the technician. Before the computer case 
is opened, make sure the computer is switched off and the power cable is unplugged.  
 
Computer systems and monitors can be very heavy and should be lifted with caution. Before 
opening a computer system be sure to have a proper work area. The work area should be a 
clean flat surface, strong enough to support the weight of heavy equipment. It should be well 
organized, free from clutter and distractions, and adequately lit to prevent eye stain.  
 
Wear proper eye protection to prevent accumulated dust, small screws, and components from 
causing damage to the eyes. Additionally, when opening a computer case, be aware there are 
sharp edges that should be avoided. 
 
Power supplies and monitors operate at dangerously high voltages and should only be opened 
by individuals with special training. 
Some computer systems are specially designed to enable components to be hot-swapped, 
meaning that it is not necessary to turn off the computer before adding or removing 
components. This feature allows the system to remain operational during repairs or upgrades 
and is usually found in high performance servers.  
 



Unless you are sure that the system is hot-swappable, turn it off before opening the case or 
removing components. Inserting or removing components with the power on, in a system that is 
not hot-swappable, can cause permanent and serious damage to the system and technician. 
 
Internal system components are especially sensitive to static electricity. ESD (Electrostatic 
Discharge) is static electricity that can be transferred from your body to electronic components 
in the computer. The static electricity doesn't have to be felt by you in order to occur.  
 
ESD can cause catastrophic failures in components, making them non-functional. ESD can also 
cause intermittent faults which are very difficult to isolate. For this reason, proper grounding is 
essential. A special wrist grounding strap is used to connect the technician to the computer case. 
Grounding ensures that they both reach the same voltage potential and ESD is prevented. 
 
Excess force should never be used when installing components. Excessive force can damage 
both the motherboard and the component being installed, and can prevent the system from 
functioning properly. Damage is not always visible. Force can also damage connectors which, in 
turn, can damage new system components.  
 

In order to make certain that all safety precautions are followed it is a good idea to create a 
safety checklist which can be followed. 

 Use an antistatic mat and grounding wrist strap. 
 Use antistatic bags to store and move computer components. Do not put more than one 

component in each bag, because stacking them can cause some of the components to 
break or become loose. 

 Do not remove or install components while the computer is on. 
 Ground often by touching a piece of bare metal on the chassis or power supply. This will 

prevent static charges from building up. 
 Work on a bare floor because carpets can build up static charges. 
 Hold cards by the edges to avoid touching chips or the edge connectors on the 

expansion cards. 
 Do not touch chips or expansion boards with a magnetized screwdriver. 
 Turn off the computer before moving it. This is to protect the hard drive, which is always 

spinning when the computer is turned on. 
 Keep installation/maintenance CDs and disks away from magnetic fields, heat, and cold. 
 Do not place a circuit board of any kind onto a conductive surface, especially a metal foil. 

The Lithium and Nickel Cadmium (Ni-Cad) batteries used on boards may short out. 
 Do not use a pencil or metal tipped instrument to change DIP switches or to touch 

components. The graphite in the pencil is conductive and could easily cause damage. 
 Do not allow anyone who is not properly grounded to touch or hand off computer 

components. This is true even when working with a lab partner. When passing 
components, always touch hands first to neutralize any charges. 
 

1.3 INSTALLING COPONENTS 
The following procedures apply to most system components.  



 
1. Determine if the computer component is hot-swappable. If not, or if in doubt, unplug the 
system unit before opening the case.  
 
2. Attach a grounding strap from your body to the system framework, or chassis, to prevent 
any damage which may be caused by ESD. 
 
3. If replacing a component, remove the old component. Components are often held into 
the system with small screws or clips. When removing screws do not to let them drop on the 
system motherboard. Also, be careful not to break any plastic clips.  
 
4. Check the connection type on the new component. Each card is designed to work only 
with a certain type of connector and should not be forced when inserting or removing the 
card. 
 
5. Place the new component in the correct connection slot, with the correct orientation, 
carefully following all installation instructions that may have accompanied the component.  
 
Follow safety precautions throughout the process. 
Once the component has been added or upgraded, close the case and reconnect the power 
and other cables. Switch on the system and watch for any messages that may appear on the 
screen. If the system fails to start, disconnect all cables and verify that the component was 
properly installed. If the system still will not start with the new component installed, remove 
it and try to start the system. If the system starts without the new component, the 
component may not be compatible with the current hardware and software and additional 
research into the problem is required. 
 
Certain components require the addition of a specialized piece of software, or driver, to 
function. For commonly encountered components the drivers are usually contained in the 
operating system itself but for more specialized components the driver must be added 
separately. Newer operating systems will usually prompt for the addition of any required 
drivers.  
 
Drivers are continually updated to improve efficiency and functionality. The most current 
driver can be obtained from the manufacturer's web site and should normally be used. 
Always read any documentation that accompanies the driver software for potential 
problems and the proper installation procedure. 



 
 
Once installed, the component should be tested for complete functionality. 
 
Components are designed to make use of specific sets of system resources. If two 
components try to use the same resources one, or both, will fail. The solution is to change 
the resources used by one of the devices. Newer components and operating systems are 
able to dynamically assign system resources.  
 
If the device fails to function properly, verify that the correct and most recent driver is 
installed. Also check that the operating system has correctly detected and identified the 
device. If this fails to correct the problem, power down the system, carefully reseat the 
component, and verify that all connections are correct. Check the component 
documentation for the correct settings. If the device continues to be non-functional, it is 
possible that the component is defective and it should be returned to the vendor. 



 
 
Peripheral devices, unlike internal components, do not require the computer case to be 
opened for installation. Peripherals connect to an interface on the outside of the case with a 
wired or wireless link. Historically peripherals were designed to function when connected to 
a specific type of port. For example, Personal Computer printers were designed to connect 
to a parallel port which transferred data from the computer to the printer in a specific 
format.  
 
More recently the development of the Universal Serial Bus (USB) interface has greatly 
simplified the connection of peripheral devices that use wires. USB devices require no 
complex configurations and can merely be plugged into an appropriate interface assuming 
the proper driver has been installed. There have also been an increasing number of 
peripheral devices which connect to the host computer through wireless technology. 

 
 



 
PS/2 

These connectors are commonly used for 
both the keyboard and the mouse. They 
have a very compact design and are keyed 
to allow the plugs to be inserted in the 
correct orientation only 

 
USB 

The Universal Serial Bus allows the 
connection of many different devices and 
supports hot swapping and PhP 
technology. Devices can be plugged into 
the USB port and are recognized and 
configured by the operating system 

 
Serial 

Serials ports were originally designed as a 
twenty-five pin male connector (DB25) 
but only nine wires were actually used. 
The original DB25 connector took up quite 
a bit of spaces and has been widely 
replaced by a more compact nine pin 
connector (DB9). Both DB25 and DB9 
connectors can be found on modem 
computers and are used to connect 
devices such as modems. They may also 
be used to connect a printer or mouse but 
this is becoming less common. This port 
can also be used to connect two 
computers to transfer data between 
them. 

 
Parallel  

The parallel port was designed to connect 
a printer to the PC. It is a 25-pin 
connectors but has a female gender. 
Parallel ports are also commonly used to 
connect printers, external tape drives and 
CD or DVD drives to the host. 



 
VGA 

The 15-pin video connector is standard on 
most personal computers. This is designed 
to connect to either VGA or super-VGA 
monitors. Most PCs use a DB15HD 
connector which has three rows of five 
pins. 

 
RJ-11 

The RJ-11 connector used by telephone 
companies in many areas of the world. 
This connector is usually found on a 
modem and is used to connect the 
computer to the telephone network. 

 
RJ-45 

The RJ-45 connector is the standard 
connector used for Ethernet network. This 
connector is used to connect the 
computer into a Local Area Network (LAN) 
or to connect it to an external modem 
such as those provided by cable and DSL.  

 
The installation of a peripheral device requires several steps. The order and detail of these 
steps varies depending on the type of physical connection and whether or not the peripheral 
is a Plug-and-Play (PnP) device. The steps include:  

 Connect the peripheral to the host using the appropriate cable or wireless 
connection 

 Connect the peripheral to a power source 
 Install the appropriate driver 

 
Some old peripheral devices, so-called legacy devices, are not PnP enabled. For these, driver 
installation occurs after the device has been connected to the computer and powered up.  
 
For PnP enabled USB devices, the driver is preinstalled on the system. In this case, when the 
PnP device is connected and powered on, the operating system recognizes the device and 
installs the appropriate driver. 
 
Installation of outdated or wrong drivers can cause a peripheral device to behave 
unpredictably. For this reason, it is necessary to install the most current drivers available. 



  
 
If the peripheral device does not function once connected and installed, verify that all cables 
have been properly connected and that the device is powered up.  
 
Many devices, such as printers, offer a testing functionality on the device directly, and not 
through the computer. Use this feature to verify that the device itself is functioning 
properly. If the device is operational, but not connecting to the computer system, the 
problem could be with the cable connection.  
 
Swap the suspect cable with a known good one. If this fails to solve the problem the next 
step is to verify that the connection port the peripheral device is connected to is recognized 
by the operating system.  
 
If everything appears to be functioning properly the device may not be compatible with the 
current hardware or operating system and requires more research to solve the problem.  
 
Once installed, the full functionality of the peripheral device must be tested. If only partial 
functionality is available the most likely cause is an outdated driver. This is easily remedied 
by downloading and installing the most current driver from the manufacturer's web site. 



 
 
 

1.4 SUMMARY 
 
Computers  are used all over the world and in all types of environment including government, 
medical, education, manufacturing, medical, education, manufacturing, legal and leisure. Special 
purpose customized computers can be integrated into devices such as televisions, cash registers, 
sound system and other electronic devices. In order to perform useful functions, computers 
require hardware, operating software and applications. A network application has two 
components, one that runs on the local computer (client) and one that runs on a remote 
computer (server). 
 
There are many different types of computers available. Servers provide services to many end 
users. Server hardware is optimized for quick response time to multiple network requests. 
Workstations are high- powered devices, designed to run specially applications found in the 
work place.    

1.5 QUESTIONS 
1. What is the importance of computers in our everyday life? 
2. Define servers, workstation and desktop. 
3. Explain about five portable devices. 
4. What is the role of motherboard in computers? 
5. Why RAM is known as volatile memory? 


