1 PC HARDWARE
1.1

1.1.1

Input devices

Pracovný list pre učiteľa č.1

A/ Different input devices
•
•
•

•
•
•
•
•

Keyboard – a set of keys on a terminal or computer, including the standard typewriter
keys (for letters and numbers), function keys and several special keys.
Mouse – A small device used to specify the position of the cursor or to make choice
from menus.
Lightpen – an electric device which uses the screen as the positioning reference. The
user can pass the pen over the surface of the screen to draw or modify images on the
screen
Scanner – an input device that scans (reads) the image as a series of dots and
introduces the information into the computerś memory.
Trackball – a stationary devica that Works as a mouse turned upside down. It is used
in laptops and CAD workstations
Graphics tablet – an input device which allows the user to enter drawings and
sketches into acomputer.
Game controller – controls video games
Microphone

B/) Grammar
1. Väzba for + gerund
Example: A game controller is a device for controlling video games.
This is a device for drawing images
2. Väzba used + to + infinitive
Example: It is used to control....
This key is used to type capital lette

1.1.2

Pracovný list pre učiteľa č.2

A/ Listening – Describing input devices
Students are going to listen to a computer technician describing three input devices.
They should identify them correctly.
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1.1.3

Pracovný list pre študenta č.1
Input devices

A/ Label the pictures with appropriate words

Picture 1

Picture 2

Picture 3

Picture 4

6
Picture 5

Picture 6

Picture 7

Picture 8

B/ Practice grammar structures with use/used to and for + doing. Use words control,
draw, scan, speak, drag, grab, move, transfer,type
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3

1.1.4

Pracovný list pre študenta č.2

1. Listen to input devices descrition and complete these extracts.
a)
b)
c)
d)
e)
f)

This device is ................ enter information into the computer.
... it may also ........... function keys and editing keys ................. special purposes.
This is a device ...................... the cursor and selecting items on the screen.
It usually...................... two buttons and the wheel.
... the user .................... activate icons or select items or text.
It ..................... detecting light from the computer screen and is used by pointing it
directly at the screen display.
g) It ..................... the user ...................... answer multiple-choice questions and ...

2. Create sentences of your own and make a mistake purposly.
Example: A lightpen is used for typing letters.
a)
b)
c)
d)
e)
f)
g)

A keyboard we use _____________________________________________.
A mouse is used for _____________________________________________.
A microphone is used to _________________________________________.
A CapsLk______________________________________________________.
A trackball_____________________________________________________.
A F1 key ______________________________________________________.
An arrow key __________________________________________________.

3. Make sentences from Ex.2 correct
a)
b)
c)
d)
e)
f)
g)

_______________________________________________________.
_______________________________________________________.
_______________________________________________________.
_______________________________________________________.
_______________________________________________________.
_______________________________________________________.
________________________________________________________
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1.2 Output devices
1.2.1

Pracovný list učiteľa č.3

A/ Reading
How screen display works
Displays are often called monitors or screens. They are most – used output devices on
a computer. They provide instant feedback by showing you text and graphic images when you
work or play.
Basic features
Resolution refers to the number of dots of colour, known as pixels. It is expressed by
identifying the number of pixels, picture elements, on the horizontal and vertical axes.

Two measurements describe the size of your display: the aspect ratio and the screen size.
Screen displays have had an aspect ratio of 4:3 – the width of the screen to the height is four
to three. For widescreen LCD displays, the aspect ratio is 16:9, very useful for viewing DVD
movies, playing games and displaying multiple Windows side by side. High definition TV
also uses this format. The viewable screen size is measured diagonally.
Inside the computer there is a video adapter, or graphics card, which processes images and
sends signals to the monitor.
Colour depth refers to the number of colours a monitor can display. This depends on the
number of bit used to describe the colour of a single pixel.
Display Technologies
An LCD is made of two glass plates with a liquid crystal material between them. The crystals
block the light in different quantities to create the image. The amount of light the LCD
monitor produces is called brightness.
In a plasma screen, images are created by a plasma discharge which contains non-harmful
gases. Plasma TVs are ideal for movies.
1.

Grammar – word formation: sufixes –ed/ -al/ -able,-ible/-ful
Examples: tired, formal, drinkable, beautiful

5

1.2.2

Pracovný list študenta č.3

A/ Read the text again and find adjectives ending –ed/ - al/ -able,-ible or –ful
B/ Add minimally two more adjectives to each group

-ed

-al
vertical

called

-able
viewable

-ible
invisible

-ful
useful

C/ Use one adjective from each group to make sentences of your own with technical
meaning.
a)
b)
c)
d)
e)

–ed __________________________________________________________
–al ___________________________________________________________
–able __________________________________________________________
–ible __________________________________________________________
–ful ___________________________________________________________

D/ Complete these definitions. Use words from the box

resolution
video adapter

pixel
aspect ratio
plasma screen

colour depth

1. .......................is . the smallest unit on the display
2. ........................ is an expansion card that generates the video signal sent to a computer
display
3. ........................ is the width of the screen in proportion to its hight
4. ........................ is also called gas discharge display
5. ........................ is the number of pixels contained in a display, horizontally and
vertically
6. The number of bits used to hold a colour pixel is.......................
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1.2.3

Pracovný list učiteľa č.4
Printers

Printing is the final stage in creating a document. This result you can obtain with different
types of printers. We have to take into account that printers vary in cost, speed, print quality,
noise or printing method.
Dot-matrix printers use pins to print the dots required to shape a character. They can print
texts and graphics.They produce relatively low resolution – 72 to 180 dots per inch. They are
slower than laser printers but much cheaper.
Inkjet printers operate by projecting small ink droplets onto paper to form required image.
Colour and hues are created by the precise mixing of cyan, magenta, yellow and black inks.
Injects are fairly fast, quite and not as expensive as laser printers. Resolution can reach
2 400dpi.
Laser printers produce output at great speed and with a very high resolution of 1 200 2 400dpi. They scan the image with a laser beam and transfer it to paper with a special ink
called toner. They have a wider range of scalable fonts than injects, they use different
language system and can produce high-quality graphics.
Thermal transfer printers are used to produce colour images by transferring a wax-based in
konto the paper. They are popular for printing bar codes, labels and medium-resolution
graphics.
Imagesetters produce very high-resolution output on paper or on actual film for making the
printing plates. They are extremely fast.
In modern lithographic printing, images are created on a DTP computer and then output
directly to the printing plates, without requiring film as an intermediate step. This technology
is called computer to plate.
Plotters use ink and fine pens held in a carriage to draw very datailed design on paper. They
are used for construction plans, engineering drawings and other technical illustrations.

7

1.2.4

Pracovný list študenta č.4

A/ Read the text again and find words in the article with the following meaning
1.
2.
3.
4.
5.
6.
7.
8.

Designs and images used in magazines, books ............................
Output quality, measured in dots per inch ....................................
A particular colour with the colour spectrum ..............................
An ink powder used in laser printers and copies .........................
Set of characters that can be resized ............................................
A rectangular pattern of black lines of magnetic ink on an object ...........................
Surface that carries a reproduction of the image ........................
In-between, middle ..................................

B/ Brows the internet and recommend the type of the printer the most suitable for
architects, offices, homes. Compare speed, price, quality, etc.
I would like to buy
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
___________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
_____________________
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1.3 Storage devices
1.3.1

Pracovný list učiteľa č.5

A/ Reading
1. Magnetic storage – floppy disk, hard drive
Floppy disk – consists of a flexible sheet or plastic, coated iron oxide. It´s relatively
slow – it spins at 360 rotations per minute.
Hard drive – it spins at 7 200rpm and stores data on a stack of material rotating disk
called platters
2. Optical storage – CDs, DVDs, HD – DVDs, Blu-ray disc
Optical discs can store data at much higher densities than magnetic disks. They are
ideal for multimedia applications where images, animations and sound occupy a lot of
disc space. Optical discs are not affected by magnetic fields, meaning that they are
secure and stable and can be transported through airport metal detectors without
damaging the data. However optical drives are slower than hard drives.
CDs and DVDs are at first sight similar. Both discs are 120mm in diameter and
1.2mm thick. They also both use a laser beam to read data. However, they are very
different in internal structure and data capacity. In a DVD the tracks are very close
together – they are allowing more tracks. The pits in which data is stored are also
smaller, so there are more pits per track.
CDs come in three different formats
CD-ROMs (read only memory) – are read only units, meaning you cannot change the
data stored on them
CD-R (recordable) – discs are write-once devices which let you duplicate music CDs
and other data CDs
CD-RW (rewritable) –disc enable you to write onto them many times, just like a hard
disk
DVDs also come in several formats:
DVD-ROMs are used in DVD computer drives. They allow for data archiving as well
as interactive content (for example encyclopedias or a movies
).
DVD-R or DVD+R can be only recorded on once.
DVD-RW or DVD+RW disc can be erased and reused many times. They are used to
backup datafiles and to record audio and video.
HD-DVD and Blu-ray discs are competing formats and they are expected to replace
current DVD as the standart for watching movies at home. DVDs use use a red laser to
read and write data. Blu-ray uses a blue-violet laser and can record and play back high
definition television and digital audio, as well as computer data.
3. Flash memory – handheld console, flash memory card, LAN card, USB flash pen
drive, flash-based player
B/ Grammar – modals should /shouldn´t
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1.3.2

Pracovný list študenta č.5

A/ Use modals should or shouldn´t for precautions
1. Expose disc to heat or direct sunlight.
2. Check for viruses before opening files you receive from the Web or via mail.
3. Make backup copies of your files.
4. Shake or move your PC while the hard drive is spinning.
5. Keep your disc away from water and humidity.
6. Hold disc by the edge, or one edge and the hole.
7. Leave floppies or hard drives near magnets.
8. Store disc in a protective case.
9. Turn on and off your computer quickly.
10. Update your anti-virus program regularly.

B/ Look at pictures. Can you match them with precautions above?

a)

b)

d)

e)

c)

f)
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Storage devices
1.3.3

Pracovný list učiteľa č.6

A/Reading
Memory in a flash
Flash memory is a type of memory that can be electronically erased and reprogrammed. Its
name was invented by Toshiba to express how much faster it could be erased it means ´very
quickly´
Unlike RAM, which is volatile, flesh memory retains the information stored in the chip when
the power is turned off. This make it ideal for use in digital cameras, laptops, network
switches,video game cards, mobile phones and portable multimedia player. It offers fast read
Access times, which transfer rates 12MB per second. Unlike ROM chips, flash memory chips
are rewriteble, so you can update programs via software.
Inside the chip, data is stored in floating gate transistors. Each transistor traditionally stores 1
bit of data ( 1 = erased and 0 = programmed). Thus 8 bits store information of 1 byte which
is called a cell. New devices have a multi-level cell structure so they can store more than one
bit per cell. The chops are constructed with either NOR or NAND gates. NOR chips function
like a computer´s main memory, while NAND Works like a hard drive.
• Many PCs have their BIOS (basic input/output system) stored on a flash memory chip
• Modems use flash memory because it allows manufacturer to support new protocols.
• USB flash drive are used to save and move MP3 and other data files between
computers . They are more easily transported than externnal hard drives because they
are solid-state technology, meaning that they don´t have fragile moving parts that can
break if dropped.
• New U3smart drives allow users to store both applications and data. They have two
drive partitions and can carry applications that run on the host computer without
requiring installation.
• Flash memory card are used to store images on cameras, to backup data on PDAs, to
transfer games in video consoles, to record voice and music on MP3s player or to store
movies on MP4 players. They are as small as a stamp, and capacity can range from
8MB to several gigabites. The only limitation is that flash cards are often
interchangable between devices. Sony has its own product called the Memory Stick,
used in its digital still cameras, video camcorders and the playstations portable. The
photos stored in a digital camera can be offloaded to a computer via cable or
wirelessly. Another option is to have a flash card reader permanently connected to
your PC. You simply eject the card from the camera and put it into the reader instead
of having to plug the camera in.
The future of hard drives may be hybrid hard drives – combination of magnetic hard disc and
flash memory.
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B/ Vocabulary
•
•
•
•
•
•
•
•
•
•

Volatile –
Erase Retain –
Access time
Transfer rate Fragile part Range from....to Interchangable –
Permanent connection –
Support protocol -
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1.3.4

Pracovný list študenta č.6

A/ Flash memory is used in many handheld devices. Match the descriptions with the
pictures
1. This handheld console lets you play games stored on ROM game cards, which have
a small amount of flash memory to save user data.
2. This flash memory card i sused as ´digital film´ to store images on a digital camera,
3. This wireless LAN card allows laptop and PDA users to Access the Internet from any
Wi-Fi Access
4. This USB flash pen drive is the latest mobile drive for your computer.
5. It looks like an ordinary watch. It lets you save and transfer your photos, songs and
data files easily.
6. This flash-based player provides everything you need to play music and store data on
the go. It also comes with a built-in FM radio and voice recorder.

a)

d)

b)

c)

e)

f)
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2 TECHNICAL SPECIFICATIONS
SPECIFICAT
OF A COMPUTER
2.1 Processing
2.1.1

•

2.1.2
•

2.1.3

CPU (Central Processing Unit)

The nerve centre of a PC is the processor.
r. This is built into a single chip which
executes program
instructions and coordinates
the activities that take
place within the computer
system. The chip
itself is a small piece of
silicon with a
complex electrical circuit
called an integrated
circuit.

The control unit
It examines the instructions in the user´s program, interprets each instruction and
causes the circuits and the rest of the components – monitor, disk drives – to execute
functions specified
rithmetic logic unit (ALU
The arithmetic

•

This unit performs mathematical calculations ( +, -, /, etc.)

•

and logical operations (AND, OR, NOT).

•

2.1.4

The register

•

Registers are high-speed
speed units of short-term
short term memory used to store and control data.

•

Registers can have general or specific functions

•

One of the registers (program counter) keeps address of the next instruction to be
performed in the main memory.

•

The other register holds the instruction that is being executed

•

The power and performance of
of a computer is partly determined by the speed of its
processors. A system clock sends out signals at fixed intervals to measure and
synchronize the flow of data. Clock speed is measured in gigahertz (GHz).

2.1.5
•

System clock
The power and performance of a computer
computer is partly determined by the speed of its
processors. A system clock sends out signals at fixed intervals to measure and
synchronize the flow of data. Clock speed is measured in gigahertz (GHz)

14

2.2 RAM,ROM
•

2.2.1

The programs and data which pass through the processor
processor must be loaded into the main
memory in order to be processed. Therefore, when the user runs a program, the CPU
looks for it on the hard disk and transfers a copy into RAM chips
RAM (Random Access Memory)

•

This memory is volatile – that means that its information
nformation is lost when the computer is
turned off.

•

RAM capacity can be expanded by adding extra chips, usually contained in small
circuit boards called dual in-line
in
memory modules (DIMMs)

2.2.2

ROM (Read Only Memory)

•

This memory is non-volatile,
volatile, that means that it does not lose the information when a
PC is turned off.

•

It contains instructions and routines for the basic operations of the CPU.

•

BIOS (Basic Input/Output System) uses ROM to control communication with
peripherals.

Listen to a recording and complete the diagram
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2.3 Buses, Cards
2.3.1
•

•

2.3.2
•

Buses
The main circuit board inside your system is called the motherboard and contains the
processor, the memory chips, expansion slots, and controllers for peripherals, connected by
buses – electrical channels which allow devices inside the computer to communicate
communic
with
each other.
The size of a bus , called bus width, determines how much data can be transmitted – the
large the width, the more data can travel along the bus.

Cards
Expansion slots allow users to install expansion cards, adding
features like sound,
ound, memory and network capabilities

•

A network card is an electronic device that connects a computer to a computer
network, usually a LAN.
LAN It is considered a piece of computer
mputer hardware.
hardware Today, most
computers are equipped with network cards. Network cards enable a computer to
exchange data with the network.

•

A sound card (also known as an audio card) is an internal computer expansion card
that facilitates the input and output of audio signals to and from a computer under
u
control of computer programs. Typical uses of sound cards include providing the
audio component for multimedia applications such as music composition, editing
video or audio, presentation, education and entertainment (games) and video
projection.

•

A video card (also called a video adapter, graphics card, display adapter is an
expansion card which generates a feed of output images to a display (such as a
computer monitor).
). Within the industry, video cards are sometimes called graphics
add-in-
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3 PC NETS
3.1
3.1.1

Basic therminology

Net

•

the data exchange

•

Internet is a word-wide system of interconnected nets (net of the nets) Picture 1

•

PCs communicate via protocols.

•

Common aim is Basic terminology

•

On-problem communication (data exchange)

•

The best-known communication provided by the Internet is www (combination of
text, graphics and multimedia interconnected via hypertext link) and e-mail

Picture 1

3.1.2

Router

•

It is a net device that enables data transfer between two or more nets

•

This process is called routing (Picture 2,3)

•

Router connects nets on 3rd level of OSI model

•

It is classified by two or more interfaces not neccessarily the same type
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Picture 2

3.1.3

Picture 3

Medium

•

Network media refers to media mainly used in computer networks such as the Internet.

•

Network Media is typically democratic and decentralized.

•

The audience can also be the contributors.

•

Network Media often requires the involvement of computers as an input/output
device.

•

Network media requires a community to particpate (Picture 4)

Pictute 4
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3.1.4

Network

•

computer network is a telecommunications network that allows computers to
exchange data. I

•

It passes data to each other along data connections.(Picture
connections.
5)

•

The connections between nodes are established using
usi either cable media or wireless
media. The best-known
known computer network is the Internet.

Picture 5

3.2 Types of nets
3.2.1

Peer –to –peer

•

A peer-to-peer
peer network is a type of decentralized and distributed network architecture
in which individual nodes in the network (called "peers") act as
both suppliers and consumers of resources (Picture 6)

3.2.2
•

Client - server
client–server is a model where client

Picture 6
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nodes request access to resources
provided by central servers (Picture 7)
Picture 7

3.2.3

LAN – Local Area Network

•

It interconnects computers in a limited area such as a home, school, computer
laboratory, or office building using network media

•

It includes smaller geographic area. (Picture 8)
Picture 8

3.2.4

WAN –Wide Area Network

•

Is a network that covers a broad area using private or public network transports.

•
•
•

Business and government entities utilize WANs to relay
data among employees clients, buyers, and suppliers from
various geographical locations
Picture 9

Picture 10
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3.2.5

MAN – Metropolitan Area Network

•

It is a computer network in which two or more computers or communicating devices
or networks which are geographically separated but in same metropolitan city are
connected to each other

•

Metropolitan limits are determined: the larger the city, the bigger the MAN, the
smaller a metro city, smaller the MAN.

Picture 11
3.2.6

Characteristics
Fault Tolerance

•

A fault tolerant network is one that limits the impact of a hardware or software failure
and can recover quickly when such a failure occurs.
Scalability
A scalable network can expand quickly to support new users and applications without
impacting the performance of the service being delivered to existing users.
Security

•

Content security refers to protecting the information contained within the packets
being transmitted over the network and the information stored on network attached
devices
Quality of Service

•

Maintaining the priorities of separate messages
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3.3

Basic components

3.3.1

End devices

•

They are used directly by end user

•

They are called hosts

•

They can be clients or servers in the net

•

PCs, desktops, laptops,VOiPphones, survaillance cameras
Label these devices
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3.3.2

Intermediary devices

•

They connect devices in the net or nets themselves (internetwork)

•

Hub(rozbočovač),
), switch (prepínač),
(prepína router(smerovač),
), wireless access point, modem,
firewall

3.3.3

Messages

•

External factors affecting the success of communication include:

•

The quality of the pathway between the sender and the recipient

•

The number of times the message has to change form

•

The number of times the message has to be redirected or readdressed

•

The number
mber of other messages being transmitted simultaneously on the
communication network

•

The amount of time allotted for successful communication

•

Internal factors affecting the successful communication across the network include:

•

The size of the message

•

The complexity of the message

•

The importance of the message
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3.3.4
•

3.3.5

Protocols
Important aspects of networks that are neither devices nor media are rules, or
protocols. These rules are the standards and protocols that specify how the messages
are sent, how they are directed through the network, and how they are interpreted at
the destination devices. For example, in the case of Jabber instant messaging, the
XMPP, TCP, and IP protocols are all important sets of rules that enable our
communication to ocuure
Network media

•

Different types of network media have different features and benefits. Not all network
media has the same characteristics and is appropriate for the same purpose. Criteria for
choosing a network media are:

•

The distance the media can successfully carry a signal.

•

The environment in which the media is to be installed.

•

The amount of data and the speed at which it must be transmitted.

•

The cost of the media and installation
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4 OSI MODEL
4.1 Characteristics
•
•
•

•
•

•
•
•
•

OSI model is a network model introduced by ISO ( International Standard
Organisation) as a standard that unifies communication standards and propocols
Its goal is the interoperability of diverse communication systems.
The model divides a communication system into hierarchically organized abstraction
layers. The result of this process is high simplification of network communication
principles and troubleshooting.
The original version of the model defines seven layers, each of them describes
a certain network function necessary for data transmission.
The OSI model provides an extensive list of functions and services that can occur at
each layer. It also describes the interaction of each layer with the layers directly above
and below it.
Each layer has its own PDU
The first standard was introduced in 1979.
Except OSI model there are also other net models TCP/IP.
Whereas the TCP/IP model layers are referred to only by name, the seven OSI model
layers are more often referred to by number rather than by name. For instance, the
physical layer is referred to as Layer 1 of the OSI model.

4.2 Important terminology
4.2.1

Segmentation means breaking the data flow into smaller parts that are transferred
independently

4.2.2

Multiplexing means intervealing of different parts of data that are simultaneously
transferred via one medium

4.2.3

Encapsulation

As application data is passed down the protocol stack on its way to be transmitted across the
network media, various protocols add information to it at each level.
The form that a piece of data takes at any layer is called a protocol data unit (PDU). During
encapsulation, each succeeding layer encapsulates the PDU that it receives from the layer
above in accordance with the protocol being used. At each stage of the process, a PDU has a
different name to reflect its new functions. Although there is no universal naming convention
for PDUs, in this course, the PDUs are named according to the protocols of the TCP/IP suite,
as shown in the figure:
•

Data - The general term for the PDU used at the application layer

•

Segment - Transport layer PDU
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•

Packet - Network layer PDU

•

Frame – Data Link layer PDU

•

Bits - A Physical layer PDU used when physically transmitting data over the medium

•

This process is reversed at the receiving host, and is known as de-encapsulation. Deencapsulation is the process used by a receiving device to remove one or more of the
protocol headers. The data is de-encapsulated as it moves up the stack toward the enduser application.

4.3 Layers
4.3.1
•
•

Application layer
It provides user´s applications the access on the net
It is the interface between a user and an application
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•

4.3.2

Protocols used: FTP, Telnet, HTTP, E-mail, DNS

Presentation layer

•
•

This layer manages formats and understandable data presentation for receiving device
It guarantees that information which is sent by application layer from one systerm is
readable to application layer from another system

•

It has three functions: data formation
data encryption
data compression

4.3.3
•
•
•
4.3.4
•
•
•

•

4.3.5
•
•
•
•
•
•

Session layer
When the data is ready to be sent it is required to prepare communication channel
It starts, controls
ontrols and finishes session among communicating devices (nodes,hosts)
It synchronizes data flow during transmission and data exchange.
Transport layer
It provides end-to-end
end communication between source and end device application
It defines services to segment, transfer and reassemble data
Some protocols are connection-oriented.
connection oriented. This means that the transport layer can keep
track of the segments and retransmit those that fail. They also provides the
acknowledgement of the successful data transmission and sends the next data if no
errors occurred (TCP).
Some protocols are connection-less.
connection less. This means that they do not provide
retransmission (UDP).
Network layer
It searches for the most optimal way for delivering the packet to remote networks
It provides routing
ing the packets among networks
A router operating on this layer can fragment a packet for transmission and rere
assembly it at the destination station
It doesn´t send data everywhere, just to the segment of the network with IP destination
address
It uses IP address to transfer data
Nowadays we use IPv4 address (32 bits encoded in decimal ) and IPv6 address (128
bits encoded in hexadecimal )
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4.3.6
•
•
•
•
•
•
•
4.3.7
•
•
•
•
•
•
•

Data link layer
It provides error-free transfer of data frames from one node to another over the
physical layer
It creates and recognizes frame boundaries
It determines when the node "has the right" to use the physical medium
It provides frame error checking: checks received frames for integrity
It establishes and terminates the logical link between two nodes
It controls the access to medium to prevent from collision
It uses MAC address to transfer data
Physical layer
The lowest layer of the OSI model
It is concerned with the transmission and reception of the unstructured raw bit stream
over a physical medium.
It describes the electrical/optical, mechanical, and functional interfaces to the physical
medium
It carries the signals for all of the higher layers.
It provides data encoding: modifies the simple digital signal pattern (1s and 0s) used
by the PC to better accommodate the characteristics of the physical medium
It determines what signal state represents a binary 1,how the receiving station knows
when a "bit-time" starts and how the receiving station delimits a frame
Transmission technique determines whether the encoded bits will be transmitted by
baseband (digital) or broadband (analog) signaling.
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5 ROUTER
•

A router is a computer, just like any other computer including a PC. Routers have
many of the same hardware and software components that are found in other
computers

•

Router is a network device that enables data transfer between two or more networks

•

Router connects PC networks on 3rd level of OSI model

Router

wifi router
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symbol for router

5.1 Functions
•

Determining the best path to send packets to destination network according to routing
table.

•

Forwarding packets towards their destination

•

The router uses its routing table to determine the best path to forward the packet.

•

When the router receives a packet, it examines its destination IP address and searches
for the best match with a network address in the router's routing table. The routing
table also includes the interface to be used to forward the packet.

•

Once a match is found, the router encapsulates the IP packet into the data link frame
of the outgoing or exit interface, and the packet is then forwarded toward its
destination.

•

A router connects multiple networks. This means that it has multiple interfaces that
each belong to a different IP network.

•

The interface that the router uses to forward the packet may be the network of the final
destination of the packet or it may be a network connected to another router.

•

Each network that a router connects to typically requires a separate interface. These
interfaces are used to connect a combination of both Local Area Networks (LANs)
and Wide Area Networks (WANs).

•

LANs contains devices such as PCs, printers, and servers.

•

WANs are used to connect networks over a large geographical area.

5.2 Components
5.2.1
•

CPU – Central Processing Unit
The CPU executes operating system instructions, such as system initialization and
routing functions.
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5.2.2

RAM – Random-Access Memory
RAM stores the instructions and data needed to be executed by the CPU.
RAM is used to store these components:
1. Operating System
2. Running Configuration File
3. IP Routing Table
4. ARP Cache
5. Packet Buffer
6. RAM is volatile memory and loses its content when the router is powered
down or restarted.

5.2.3

ROM – Read-Only Memory
ROM is a form of permanent storage.
Cisco devices use ROM to store:
1. The bootstrap instructions
2.

Basic diagnostic software

3. Scaled-down version of IOS
4. ROM does not lose its contents when the router loses power or is restarted.
5.2.4

Flash Memory
Flash memory is nonvolatile computer memory that can be electrically stored and
erased.
Flash is used as permanent storage for the operating system, Cisco IOS.
In most models of Cisco routers, the IOS is permanently stored in flash memory and
copied into RAM during the bootup process, where it is then executed by the CPU.
Flash memory does not lose its contents when the router loses power
or is restarted.
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5.2.5

NVRAM - Nonvolatile RAM
NVRAM does not lose its information when power is turned off. NVRAM is used by
the Cisco IOS as permanent storage for the startup configuration file (startup-config).
All configuration changes are stored in the running-config file in RAM.
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5.3 Booting up
5.3.1

Performing the POST
The Power-On Self Test (POST) is a common process that occurs on almost every
computer during bootup process and it is used to test the router hardware. When the
router is powered on, software on the ROM chip conducts the POST. During this selftest, the router executes diagnostics from ROM on several hardware components
including the CPU, RAM, and NVRAM.

5.3.2

Loading the bootstrap program
After the POST, the bootstrap program is copied from ROM into RAM. Once in
RAM, the CPU executes the instructions in the bootstrap program. The main task of
the bootstrap program is to locate the Cisco IOS and load it into RAM.

5.3.3

Locating and loading the Cisco IOS software
The IOS is typically stored in flash memory, but can also be stored in other places
such as a TFTP (Trivial File Transfer Protocol) server.
If a full IOS image can not be located, a scaled-down version of the IOS is copied
from ROM into RAM. This version of IOS is used to help diagnose any problems and
can be used to load a complete version of the IOS into RAM.
Some of the older Cisco routers ran the IOS directly from flash, but current models
copy the IOS into RAM for execution by the CPU.

5.3.4

Locating and loading the startup configuration file or entering setup mode
After the IOS is loaded, the bootstrap program searches for the startup configuration
file, known as startup-config, in NVRAM. This file has the previously saved
configuration commands and parameters including:
interface addresses
routing information
passwords
any other configurations saved by the network administrator
If the startup configuration file, startup-config, is located in NVRAM, it is copied into
RAM as the running configuration file, running-config.
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6 SWITCH
6.1 End devices
1. Warm – up
What are end devices? Can you name some?
Which of them do you use daily, sometimes?
2. Reading
Devices and media are the physical elements or hardware of the network. Hardware is often
the visible components of the network platform such as a laptop, a PC, a switch, or the
cabling used to connect the devices. Occasionally, some components may not be so visible. In
the case of wireless media, messages are transmitted through the air using invisible radio
frequency or infrared waves.
The network devices that people are most familiar with are called end devices. These devices
form the interface between the human network and the underlying communication network.
Some examples of end devices are:
Computers (work stations, laptops, file servers, web servers)
Network printers
VoIP phones
Security cameras
Mobile handheld devices (such as wireless barcode scanners, PDAs)
In the context of a network, end devices are referred to as hosts. A host device is either the
source or destination of a message transmitted over the network. In order to distinguish one
host from another, each host on a network is identified by an address. When a host initiates
communication, it uses the address of the destination host to specify where the message
should be sent.
Servers are hosts that have software installed that enables them to provide information and
services, like e-mail or web pages, to other hosts on the network.
In addition to the end devices that people are familiar with, networks rely on intermediary
devices to provide connectivity and to work behind the scenes to ensure that data flows across
the network. These devices connect the individual hosts to the network and can connect
multiple individual networks to form an internetwork. Examples of intermediary network
devices are:
Network Access Devices (Hubs, switches, and wireless access points)
Internetworking Devices (routers)
Communication Servers and Modems
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Security Devices (firewalls)

Pracovný list študent 1
A) Can you name end devices shown in the pictures? What are they used for?

B) Brows the Internet and find the images of another end devices. What is their function
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6.2 Switch Form Factors
When you are selecting a switch, you need to decide between fixed configuration or modular
configuration, and stackable or non-stackable. Another consideration is the thickness of the
switch expressed in number of rack units. For example, the Fixed Configuration Switches
shown in the figure are all 1 rack unit (1U). These options are sometimes referred to as switch
form factors.
6.2.1

Fixed Configuration Switches

Fixed configuration switches are just as you might expect, fixed in their configuration. What
that means is that you cannot add features or options to the switch beyond those that
originally came with the switch. The particular model you purchase determines the features
and options available. For example, if you purchase a 24-port gigabit fixed switch, you cannot
add additional ports when you need them. There are typically different configuration choices
that vary in how many and what types of ports are included.
6.2.2

Modular Switches

Modular switches offer more flexibility in their configuration. Modular switches typically
come with different sized chassis that allow for the installation of different numbers of
modular line cards. The line cards actually contain the ports. The line card fits into the switch
chassis like expansion cards fit into a PC. The larger the chassis, the more modules it can
support. As you can see in the figure, there can be many different chassis sizes to choose
from. If you bought a modular switch with a 24-port line card, you could easily add an
additional 24 port line card, to bring the total number of ports up to 48.
6.2.3

Stackable Switches

Stackable switches can be interconnected using a special backplane cable that provides highbandwidth throughput between the switches. Cisco introduced StackWise technology in one
of its switch product lines. StackWise allows you to interconnect up to nine switches using
fully redundant backplane connections. As you can see in the figure, switches are stacked one
atop of the other, and cables connect the switches in daisy chain fashion. The stacked
switches effectively operate as a single larger switch. Stackable switches are desirable where
fault tolerance and bandwidth availability are critical and a modular switch is too costly to
implement. Using cross-connected connections, the network can recover quickly if a single
switch fails. Stackable switches use a special port for interconnections and do not use line
ports for inter-switch connections. The speeds are also typically faster than using line ports
for connection switches.
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A/ How many switch forms are there ? How much can you remember about each of
it?

In this picture I can see
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________

___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
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___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________

6.3 Switch – properties
A/Reading

6.3.1

Port Density

Port density is the number of ports available on a single switch. Fixed configuration switches
typically support up to 48 ports on a single device, with options for up to four additional ports
for small form-factor pluggable (SFP) devices, as shown in the figure. High port densities
allow for better use of space and power when both are in limited supply. If you have two
switches that each contain 24 ports, you would be able to support up to 46 devices, because
you lose at least one port per switch to connect each switch to the rest of the network. In
addition, two power outlets are required. On the other hand, if you have a single 48-port
switch, 47 devices can be supported, with only one port used to connect the switch to the rest
of the network, and only one power outlet needed to accommodate the single switch.
Modular switches can support very high port densities through the addition of multiple switch
port line cards, as shown in the figure. For example, the Catalyst 6500 switch can support in
excess of 1,000 switch ports on a single device.
Large enterprise networks that support many thousands of network devices require high
density, modular switches to make the best use of space and power. Without using a highdensity modular switch, the network would need many fixed configuration switches to
accommodate the number of devices that need network access. This approach can consume
many power outlets and a lot of closet space.
You must also address the issue of uplink bottlenecks. A series of fixed configuration
switches may consume many additional ports for bandwidth aggregation between switches for
the purpose of achieving target performance. With a single modular switch, bandwidth
aggregation is less of an issue because the backplane of the chassis can provide the necessary
bandwidth to accommodate the devices connected to the switch port line cards.
6.3.2

Forwarding Rates

Forwarding rates define the processing capabilities of a switch by rating how much data the
switch can process per second. Switch product lines are classified by forwarding rates. Entrylayer switches have lower forwarding rates than enterprise-layer switches. Forwarding rates
are important to consider when selecting a switch. If the switch forwarding rate is too low, it
cannot accommodate full wire-speed communication across all of its switch ports. Wire speed
is the data rate that each port on the switch is capable of attaining, either 100 Mb/s Fast
Ethernet or 1000 Mb/s Gigabit Ethernet. For example, a 48-port gigabit switch operating at
full wire speed generates 48 Gb/s of traffic. If the switch only supports a forwarding rate of 32
Gb/s, it cannot run at full wire speed across all ports simultaneously. Fortunately, access layer
switches typically do not need to operate at full wire speed because they are physically
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limited by their uplinks to the distribution layer. This allows you to use less expensive, lower
performing switches at the access layer, and use the more expensive, higher performing
switches at the distribution and core layers, where the forwarding rate makes a bigger
difference.
6.3.3

Link Aggregation

As part of bandwidth aggregation, you should determine if there are enough ports on a switch
to aggregate to support the required bandwidth. For example, consider a Gigabit Ethernet
port, which carries up to 1 Gb/s of traffic. If you have a 24-port switch, with all ports capable
of running at gigabit speeds, you could generate up to 24 Gb/s of network traffic. If the switch
is connected to the rest of the network by a single network cable, it can only forward 1 Gb/s
of the data to the rest of the network. Due to the contention for bandwidth, the data would
forward more slowly. That results in 1/24th wire speed available to each of the 24 devices
connected to the switch. Wire speed describes the theoretical maximum data transmission rate
of a connection. Link aggregation helps to reduce these bottlenecks of traffic by allowing up
to eight switch ports to be bound together for data communications, providing up to 8 Gb/s of
data throughput when Gigabit Ethernet ports are used. With the addition of multiple 10
Gigabit Ethernet (10GbE) uplinks on some enterprise-layer switches, very high throughput
rates can be achieved. Cisco uses the term EtherChannel when describing aggregated switch
ports.
As you can see in the figure, four separate ports on switches C1 and D1 are used to create a 4port EtherChannel. EtherChannel technology allows a group of physical Ethernet links to
create one logical Ethernet link for the purpose of providing fault tolerance and high-speed
links between switches, routers, and servers. In this example, there is four times the
throughput when compared to the single port connection between switches C1 and D2.

B/ Related vocabulary
Available

Acces

Support

Accommodate

Device

Bandwidth

Density

Simultaneously

Add/addition

Reduce
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Pracovný list študenta 2
Switch – properties

1. Which properties are shown in these pictures?

2. Organize yourselves into three groups. Work over one of the properties and
a) Prepare three true/false statements about each
b) Pick up three expressions typical for describing the property
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6.4 Switch Operation
Pracovný list učiteľ č.3
A/ .................................
The MAC table must be populated with MAC addresses and their corresponding ports. This
process allows these mappings to be dynamically acquired during normal operation.
As each frame enters the switch, the switch examines the source MAC
address........................... If no entry exists, the switch creates a new entry in the MAC table
using the source MAC address and pairs the address with the port on which the entry arrived.
The switch now can use this mapping to forward frames to this node.
B/ ....................................
The entries in the MAC table acquired by the Learning process are time stamped.
............................. After an entry in the MAC table is made, a procedure begins a countdown,
using the timestamp as the beginning value. After the value reaches 0, the entry in the table
will be refreshed when the switch next receives a frame from that node on the same port.
C/ .....................................
If the switch does not know to which port to send a frame because the destination MAC
address is not in the MAC table, the switch sends the frame to all ports except the port on
which the frame arrived..................................................... The switch does not forward the
frame to the port on which it arrived because any destination on that segment will have
already received the frame.This process is also used for frames sent to the broadcast MAC
address.
D/ .......................................
This is the process of examining a frame's destination MAC address and forwarding it out the
appropriate port................................................ When a frame from a node arrives at the switch
for which the switch has already learned the MAC address, this address is matched to an entry
in the MAC table and the frame is forwarded to the corresponding port. Instead of flooding
the frame to all ports, the switch sends the frame to the destination node via its nominated.
E/ ................................................
In some cases, a frame is not forwarded. One use of this process has already been described:
a switch does not forward a frame to the same port on which it arrived. If a frame fails a CRC
check, the frame is dropped. An additional reason for filtering a frame is security. A switch
has security settings for blocking frames to and/or from selective MAC addresses or specific
ports.
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Pracovný list študenta 3
A/ You have just read short description of five basic operations conducted by switch.
Can you match letters (A – E) with numbers (1 – 5)?
1.
2.
3.
4.
5.

Selective forwarding
Learning
Filtering
Aging
Flooding

B/ One sentence has been omitted from each paragraph. Insert it correctly
1. Using a lookup procedure, the switch determines if the table already contains an entry
for that MAC address
2. This is process of sending a frame to all segments.
3. A switch will also drop a corrupt frame.
4. This is the central function of the switch.
5. This time stamp is used as a means for removing old entries in the MAC table.

C/ Open this site and learn about dangerous flooding
http://www.youtube.com/watch?v=jxNRxB9yN9k
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