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To study about components and
specificationsof Laptop and Desktop.

Familiarization with networking
componentsand devices LAN
adapter, Hub, Switches,Routersetc.

Familiarization with Transmission
media and tools: Co-axial cable,UTP
cable,Crimping tool, Connectorsetc.

Preparing the UTP cablefor crossand
direct connectionusing crimping tool.

Introduction to various interior and
exterior routing protocols.

Installation and introduction of
simulation tools packettracer/GNS3.

Study of various LAN topologiesand
their creation using network devices,
cablesand Computer.

Configuration of TCP/IP protocols in
Window/LINUX.

Configuration of TELNET protocols
on router for remote access.




Program 1
Aim:-To study about the components and specifications of Computer and
Laptop.

x Computer:-

A computer is a machine or device that performs processes, calculatiompenations
basedon instructions provided by a software or hardware program. It is designed to execute
applications and provides \ariety of solutionsby combiningintegrated hardware and
softwarecomponents.

x Computer Specifications:

-
@‘C}-‘: » Control Panel » System and Security » System <[]

§ Control Panel H ; ici i
Il Control Panel Hore View basic information about your computer

e Device Monagu Windows edition
| © Remote settings Windows 7 Utimate
@ System protection Copyright © 2008 Microsoft Corporation. Al rights reserved.
@ Advanced system settings
System =

Rating: System rating is not available
Processor: Intel(R) Celeron(R) MCPU 420 @ 1.60GHz 1.60 GHz
Memory (RAM): 1.00G8
System type: 32-bit Operating System

Computer name, domain, and workgroup settings

Computer name: ajibola-PC #¥ Change settings
Full computer name: 3jibola-PC
c Computer description:
Win Workgroup: WORKGROUP

Performance Information and g 7
Tools Windows activation

Motherboard: -

1 The motherboard is the backbone of your PC dingrrovides the
electrical connections between every component so that they are able
to communicatevith eachother.

Motherboard andtheir parts:-

Northbridge (with heatsink) Southbridge -

20-pin ATX Power
Connector

CMOS Backup

Battery
CPU Fan &
Heatsink
Mounting Connectors For
Points Integrated Peripherals
SEBE reEA i,

Diagram: Mothefboard with Label Diagram




Processors:

A processor(CPU) is the logic circuitry that responds to and processes the
basic instructions that drive a computer. The CPU is seen
as the main and most crucial integrated circuitry (IG) ch
in a computer, as it is responsible for interpreting most of
computers commands.

Mentionedc 0 mp u proeassblsasspeedof
1.60GHz.

Operating System:

An Operating System (OS) is an interface between a computer user and
computerhardware An operatingsystemis a softwarewhich performsall the basictaskslike
file management, memory management, process management,
handlinginput andoutput,andcontrollingperipheradevicessuchas
diskdrives andorinters.
ThecomputehasWindow 7 & 32bit operatingsystem

Hardware

Network Interface Card: -

A network interface card (NIC) is a hardware component without
which a computer cannot be connected over a netwdirks a circuit board installed in a
computetthatprovidesa dedicated networkonnectiorto thecomputerlt is alsocalled
network interface controller, network adapter or
LAN adapter.

RJ-45 Ethemet
Port

LED \
Indicators \

PCI




V SMPS:-
SwitchedMode Power Supply (SMPS)is an electronic circuit which convertsthe
power using switching devices that are turned on

and off at high frequencies, and storage
componentssuch as indicators or capacitorsto
supply power when the switching device is in its
non-conductiorstate.

V Busesusedin computer:-
A bus is a higkspeel internal connection. Buses are used to send control

signals and data between the processorand other
components. Three types of bus are used. Address bus
carries memory addresses from the processor to other
components such as primary storage armlt/output

devices.

Wm"f."munmmwm

Memory: -
It is used to store data and instructior@omputer memory is the storage space in the

computer, where data is to be processed and instructions required for processing are stored. The
memory is divided into large numbef small parts called cells. Each location or cell has a
unigue addressyhich variesfrom zeroto memorysizeminusone.

1. RAM:-
RAM is theworking memoryof your computer Thehigherthe RAM, themore
multi-taskingthe computercando. MentionedComputethavel GB RAM.




2. Hard Disk drive:-

HDD is an electranechanical storage device, whishan abbreviation of
Hard Disk Drive. It uses magnetic storage for storing and retrieving the digital data. It is a non
volatile storagelevice.MentionedcomputethaveHDD of 1 TB.

Computer hard drive read/write head

circuit board

HDD 1TB Internal architecture of HDD

Laptop:-
Laptopis asmall, portablepersonatomputer(pc) witta screerandalphanumeric
keyboard. lis alsoknownas laptopgcomputernotebookcomputer.

Laptop Specifications:

View basic information about your computer

Windows edition

Windows 10 Home Single Language

© 2019 Microsoft Corporation. All rights reserved. == WI n d OWS 1 O

System
Processor: AMD A6-9210 RADEON R4, 5 COMPUTE CORES 2C+3G  2.40 GHz
Installed memory (RAM):  4.00 GB (3.67 GB usable)
System type: 64-bit Operating System, x64-based processor
Pen and Touch: No Pen or Touch Input is available for this Display

Computer name, domain, and workgroup settings
Computer name: DESKTOP-P7HENSN &) Change settings
Full computer name: DESKTOP-P7HENSN
Computer description:

Workgroup: WORKGROUP

Windows activation

Windows is activated Read the Microsoft Software License Terms

Product ID: 00327-70000-00001-AA386 &) Change product key




Processor:

A processor is an integrated electronic circuit that performs the calculations that
run a Laptop. A processor performs arithmetical, logical,
input/output (I/O) and other basic instructions that are passed from

- AMDT\ anoperatingsystem(OS).
A Mentionedlaptophas AMD A6 processorwith 2.40 Ghzspeed
SERIES

BLACK EDITION

" Operating Systems=
An operating systens a programthatactsasaninterfacebetweertheuser
and thecomputerhardwareandcontrolsthe executiornof all kindsof programs
MentionedLaptophasWindows 10 & 64 bit operatingsystem.

Typesof Memory Used-

V CacheMemory:-

It is anextremelyfastmemorytypethatactsasa buffer between RAMandthe CPU. It
holds frequently requested data and instructions so
that they are immediately available to the CPU when
needed. Cache memory is used to reduce the average
time to accesslatafrom the Mainmemory.
MentionedLaptophas8 MB cacheSize.

V RAM: -
RAM (Random AccesMemory) is the internalmemory ofthe CPU for storing
data, program,and programresult. It

" 566327.0087  Rosts 115 B N (s o cad/write memory which stores
7 |||||||"II"”||""" datauntil the machineis working.
B rranscena (6 mower ' : _I\/IentionedLaptop has 4GB RAM
- J— b - et Ll ML L e e TR Y .'. . n . . us Slze.
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V Hard disk drive: - ( @ L2

HDD is usedin computetto facilitatethe user Wi B,
to storedata permanentlgsit is non volatile.

MentionedLaptophasl TB HDD Size

US. Patents: 8176056, 5956198.6709404. 6
LGV T ]
/N:WX41AG

TS 0000
MDL :WD10S!

PZX-00210T0

VvV Solid StateDrive: -

It is anewgeneratiorof storagedevice.lt is faster buexpensivehanHDD.

HDD
3.5"

Platters

Spindle

Cache
R/W Head Controller

Actuator Arm

NAND Flash Memory
Actuator Axis

Actuator

V Screenresolution:-
Mentioned Laptofmas1920x 1080 screenesolution.

V Ports in Laptop: -

Laptopsgenerallyhave Stypesof ports.
i.  Chargingport (usedto chargdaptop).

i. USBtypeC port(usedfor Bidirectionaldatatransfer takingpowersupply).
il RJ45 portfor Ethernetconnection.
iv.  HDMI port.

v. Headphone&.0 port.

0§ =

AUDID  ETHERNET HOMI USB USBTYPEC

Touch:- It allowsyouto completentuitive control.




Program 2
Aim: -Familiarization with networking componentsand devices. AN

adapters, hubs, switches,routers etc.

VvV What is a Network?
A network consistsf two or morecomputerghat ardinked in orderto share
resources (such as printers and CDs), exchange files, or allow electronic
communications. The computers on a network may be linked through cables,
telephondines,radiowaves satellitesor infrared lightbeams.

Networking Components:
Computer networks componentscomprise both Hardware
arts as well as the software partgequired for installing computer networks, both at
organizationsand at home. The hardware componentsare the server, client, peer,
transmission medium, and connecting devices. The software components are operating
systemandprotocols.

" PSTN Trunks/ 2,
“<___PRILines e

Wireless el UTM/

Controllier m Firewall
NAS - Network @ §C » E*’ Server
Area Storage E’ S\cr)vritech

Switches =
@E

Diagram: Componerts of Network.

0 Hardware Components:

Servers 1T Ser v e r-configuraton dompgiters that manage the resources of the
network. The network operating system is typically installed in the server and so they
give user accesses to the network resourBesvers can be of various kinds: file
serversdatabasaerversprint servers etc.

Clients;1 Cl i ents are computers that reques
accesandusethe networkresources.

—



Peers: Peers are computers that provide as well as receive services from other peers
in a workgroupnetwork.

Transmission Media- Transmission media are the channels through which data is

transferredfrom one device to another in a network. Transmission media may be

guided media like coaxial cable, fiber optic cables etc; or maybe unguided media like
microwavesjnfra-redwaveetc.

Networking Devices: Connecting devices act as middleware between networks or
computers, by binding the network media together. Some of the common connecting
devices are:

1. Routers
Hub
Switch
Bridge
Repeater
6. Gateway

a s Wb

C Software Components:

VvV Operating System1 Net wor k Systpresrisatypicallyginstalledn the
server and facilitate workstations in a network to share files, database,
applicationsprintersetc.

Vv Protocol Suitet A pr ot ocol is a rule or guide
data communication. Protocol suitea set of related protocols that are laid down
for computemetworks.Thetwo popularprotocolsuitesa r e 1

U0 OSI Model ( Open Systeminterconnections)
i TCP/IP Model.

C LAN Adapter:-

A LAN adapteris an expansionboad that is usedto connecta computeror computing
deviceto a network LAN adapteiis the mostcommonand genericalternatenamefor a

Network Interface CardNIC). Similar products,suchas
WirelessUSB LAN Adapterrarereferredto asLAN adapters.
<2 & 7.

LAN ADAPTER

u Functionsof LAN Adapter:-

The computer and the card must communicate with
each other so that they can proceedto exchangeinformation. In this way, the
computerallocatespart of its memory to cards that have DMA (Direct memory
access).The card interface indicates that another computer is requesting data from the
computer. The computer bus transfers the data from the computer memory to the
networkcard.



https://www.webopedia.com/TERM/E/expansion_board.html
https://www.webopedia.com/TERM/N/network.html
https://www.webopedia.com/TERM/N/network_interface_card_NIC.html
https://en.wikipedia.org/wiki/Direct_memory_access
https://www.computertechreviews.com/definition/network/

Networking Devices

C Router:-

Routersarenetworkingdevicesoperatingat layer 3or anetworklayer ofthe
OSI model. Theyareresponsibldor receiving,analyzing, andorwardingdatapackets
among the connected computer networks. When a data
packetarrives,therouterinspectghe destination
address, consults its routing tables to decide the optimal
routeandthentransferghe packetlongthisroute.

u How arouter works:-

A router examines a packet header's destinddaddressind
compares it agains routing tableto determine the packet's best nbrp. Routing
tables list directions for forwarding data to particular network destinations, sometimes
in the context of other variables, like cost. They amount to an algorithmic set of rules
that calculate the best way to transtratffic toward any giverlP address. A routing
table often specifies a default route, which the router uses whenever it fails to find a
better forwarding option for a given packet. For example, the typical home office
router directs all outbound trafficag a single default route to its internet service
provider (SP) Routing tables can be statici.e., manually configured- or dynamic.
Dynamicroutersautomatically updated their routing tables based on network activity,
exchangingnformationwith otherdevicesvia routingprotocols.

C Hub:-

A NetworkHub is oneof the mostcommonlyusednetworkingdevices cateeasilyfound
on any small networks such as home or office. Hub
operates at the physical layer of OSI model. It is the
simplestnetworkingdevicehencehaslow cost.
Basically, a hub is a repeater with multiple ports. The
function of a hub in networking is similar to the
repeater. It transfers data in the form of binary bits and
usesfor broadcastinglata.

HUB

U Working of Hubs:-When a host sendsames, the hub forwards the frames in all
the ports.Hubsdo not separatéhe type of the frame, for example whetherthe frame

unicast should be either multicast or
broadcast.Hubs forward all the frames
into all the ports. Althougla hub sends
the framesto all the ports, a computer
accepts the ones, whoseMAC match
matches the destination MAC address
field. The rest of the frames are discarded
afterreceivingtherequiredinformation.

o ,,,‘

i



https://searchwindevelopment.techtarget.com/definition/IP-address
https://searchnetworking.techtarget.com/definition/routing-table
https://whatis.techtarget.com/definition/hop
https://searchwindevelopment.techtarget.com/definition/ISP
https://searchnetworking.techtarget.com/definition/adaptive-routing
https://searchnetworking.techtarget.com/definition/adaptive-routing

C Switch:-

u  Working of Switch:-Whenever a host sends a frame to any other host, then the

A switchis aNetworkingdevicein acomputer networkhatconnectother
devicegogetherMultiple datacablesarepluggedinto a switchto enable
communication between
differentnetworked
devices. Switches manage
the flow of data across a
network by transmitting a
receivednetworkpacket
only to the one or more
devicesfor whichthe
packetis intended.

Diagram- Switch

source host is stored with the port in the address table of the MAC address switch. A
switch always stores the addresstlud source in the table. Unless a host does send
some data, its MAC address and port number will not be stored in the table of the
switch. Unless a host does send some data, its MAC address and port number will not
be stored in the table of the switcWWhen you initialize the switch,the switch does
not contain any information about any host and its address. In such a situation, when a
host frame sends, its MAC address is stored in the table but due to no destination
information, the switch sends the frame all the hosts .When yoinitialize the
switch,the switch does not contain any information about any host and its address. In
such a situation, when a host frame sends, its MAC address is stored in the table but
due to no destination information, the &hi sends the frame to all the hosts. As soon
as the second host sends some data, its address also gets stored in the table. As soon
the second host sends some data, its address also gets stored in the table. Whenever
host sendsthe frames,the switch storesit if its addresds not alreadypresentin the
table. Thus a switch
creates its table.
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https://en.wikipedia.org/wiki/Computer_network
https://en.wikipedia.org/wiki/Network_packet

C Bridge:-

Bridge is termed as a network device which is helpful in filtering the data
load of the traffic by dividing it into segments or packets. They are used to lower the
load of traffic onthe LAN andothernetworks.Bridgesare passivedevices,because

there is no interaction between
bridged and the paths of bridging.
Bridges operate on the second
layer of the OSI model that is the
datalink layer.

=
&

switch

L2
=2

Diagram: Working of Switch

U Working of Bridge:-

When various network segmentsare establishedat the data
link layer of the OSI modelve refer toit as bridge. However when the packets
ofdata are transferred along a network , without locating the network addresses this
process is termed as bridging. The process of bridging is helpful in locating the
addresses of unknown addresses to whicis wiable to send data. In bridging the
data packets contain a header or a packet header which holds the address to the
intendeddevice. Bridge can remembeand recall theaddress of thalevices for
further transmission. There are two kinds of bridging modes, the transparent bridging
and the source routing bridging. When the process of bridging occurakis a
bridging tablealong side where it storesthe MAC addressesof the various
terminals. Thistable helps the bridges to send the data packet to the exact location
next time. However when a specific address does moeet the contents of the
bridging table, the data packet isi@rded further ahead tevery attached terminal
in LAN except from the computer it is connected to. This type of bridging is called
transparentbridging. When the source computer presents pathway information
within the packet, this typeof bridging is knowas source route bridging. It is most
commonlyusedin usedon TokenRing networks.

C Repeater=

A repeater ig networkdevicethatretransmitsa receivedsignalwith morepower
and to an extended geographical or topological network boundary thawaiidtbe
capablewith the original signalrepeater ismplementedn computer networkt expand
the coverage area of the network, re propagate a weak or broken signal and or service
remote nodes. Repeaters amplify the received/input signal to a etpeency domain
sothatit is reusablescalable.




Diagram: Repeater

C Working of Repeater-

Whenanelectricalsignalis transmittedvia a channeljt gets
attenuated depending upon the nature oth@nel or the technology. This poses a
limitation upon the length of the LAN or coverage area of cellular networks. This
problemis alleviatedby installingrepeaterst certainintervals.

s
B i

Regeneraled
signal

(a) Right-to-left transmission.

— Corrupted

Repeaters amplifies the
attenuated signal and then
retransmitst. Digital

signal repeaters can even
reconstruct signals distorted
by transmission loss. So,
repeaters are popularly

I_] I_I |_| > incorporatedo connect

=)

Corrupted
signal

(b) Left-to-right transmission.

Regenerated between two LANSs thus
signal forminga largesingleLAN

Diagram: Working of Repeater

C Gateway:-

The link betweentwo computersto connectto internet or another
network iscalledgateway.The gatewayworkslike a portalamongtwo programsby

means of communications between protocol
and permit them to share data on same
computersor among different computers.
Gateways are also known as protocol
converter that can perform at any OSI
model layer. The task of a gateway is very
complex.

[




U Working of Gateway:-

A gateway is a network poirthat works as an access amnother
network. Generally in intranet a node can be either a gateway node or the nodes that join
the network are gateays. In large organization where the computers control the traffic
between organization networks are gateway nodes. Like that the computers used by ISP to
connect different user with each other at a time to the internet are gateway nodes. In a
projectof any businessompanycomputerserverwork asa gatewaynodesandit maybe
proxy server or firewall some time. A

_. gateway may connected @ router because
T a router exactly known where to through a
Gateway / given packet of data that appearsat the

, gateway then gwitch finalize the actual in

/ m =
e and out path of the gateway for the specified
LAN __Z.“ WANX' \ packet .A gateway is a compulsory features
&~ / of routes even though other devices can

> / perform as a gateway. The operating system
mostly used this term and internet

=

—- connectionsharing act as a gateway and
—— creating a connection among internal
A A\ network.

Diagram: Working of Gateways




Program 3

Aim: -Familiarization with Transmissionmediaand Tools Coaxial cable,UTP Cable,
Crimping Tools, Connectors etc.

TransmissionMedium:

A communication channel that is used to carry the data from one transmitter to the receiver
throughthe electromagnetisignals. Themainfunctionof thisis to carrythe datain the bits form
through the Local Arebletwork(LAN).In data communication, it works like a physical path
between the sender & receiver .For instance ,in a copper cable network the bits in thfe form
electricalsignalswhereasn afiber network,thebits areavailablein the form of light pulses.

The quality as well as characteristics of data transmission ,can be determined from the
characteristicef mediumé&signal. The propertiesof differenttransmissiormediaaredelay,
bandwidth,maintenancegostandeasyinstallation.

Transmission

media
Guided Unguided
media media
Coaxial F"::s { ﬁ’isted |\Radiowaves" [».\Iicrmvaves»‘ { infrared‘

e

iBaseband Broadband Unshielded ’Shielded ‘

Bounded/GuidedTransmissionMedia:

Thiskind of transmissiommediais alsoknownaswired otherwiseboundedmedia. Inthistype
,thesignalscanbetransmitted directl\& restrictedn athin paththroughphysical links.

The typeof Bounded Guidedtransmissiorarediscussedbelow.

Coaxial Cable:

Coaxial cable (ocoax)carries signals of higher frequency ranges than those in twisted pair
cable.lt hasa centralcoreconductorof solid or stranded wirdusuallycopper)enclosedn an
insulating sheath, which is, tarn, encased in an outer conductor of metal foil, braid, or a
combination of the two. The outer conductor is also enclosed in an insulating sheath, and the
whole cables protectedy aplasticcover.




Applications:

1. Coaxialcablewaswidely usedfor bothanaloganddigital datatransmission.
2. It hashigherbandwidth.

3.Inexpensivavhencomparedo fiber opticalcables.

4. It usedor longerdistancest higherdatarates.

5. Excellentnoiseimmunity.

6. Usedin LAN andTelevisiondistribution.

Disadvantage:

1.Singlecablefailure canfail theentirenetwork.

2.Difficult to installandexpensivevhencompared withwistedpairs.

3.If the shields imperfect,it canlead togroundedoop.

Fibre Optic Cable:

A fiber optic cable is a network cable that contains strands of glass fibers inside an insulated
casing. They're designed for longdistance, high-performance datanetworking, and
telecommunicationsCompared towired cables, fiber optic cables provide highebandwidth

and transmit data over longer distances.Fiber optic cables support much of the world's
internet,cabletelevision,andtelephonesystems.




