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UNIT-1

Needofmanagementina computer centre

To run an organisation efficiently and perfectly management is highly essential. To manage an
organisation the following factors are responsible.

1. Coordination between user, organisation and resources: in management system there
is a HR department that is responsible for managing staffs and resources of an
organisation.TheHRdepartmentdecidesvariousjobassignmentsforvariousemployees as
per their experience and expertise and also this department is responsible for
managing various resources of an organisation effectively.

2. Maximumusesofresources:Inacomputerorganisationcomputeristhemainresource of

that organisation so the computer must be utilise efficiently,properlyand perfectl

Maintenance of resources:
maintained properly.

among staffs without having discipline no organisation can perform better tasks.
Typesofjobcarriedoutinacomputercentre
Thefollowingtypesofjobscarriedinacomputercentre.

1. Education training: in this type of training various software developments,
programminglanguageandHardware&networkingtrainingcanbeprovidedtovarious
candidates by the expert professionals. This is also known as skill development
programme. After completion of this training a candidate can handle a computer
properly and perfectly and also he or she can develop various types of software using
various types of computer languages.




Accounting:a computer can help preparing accounting statement, balance sheet and
day to day financial activities by using special kind of accounting packages like tally or
MSEXCEL.

DTPwork:DTP stands for desktoppublication.In thistypeofjobusercantype ordraft a
letter, prepare a presentation, prepare or edit a document using various word
processing software like page maker, MS word, note pad, etc.

Scientificpurpose: acomputercanbeusedforanykindofscientificourposelikearrow space
programme, nuclear programme, any kind of technical and defence research purpose

etc.

Industrial purpose: a computer can be used in any kind of industry to perform various

kinds of tasks like managlng men power managing raw material, managing and

always in contact with the persons who are interested for computer training.

Finance group: This group is responsible for entire financial transaction of the
organisation. This group is responsible for project costing and estimation. This group is
alsoresponsible for preparingbalancesheetanddayto dayfinancialtransactionofthe
organisation.

Internal training group: This group is responsible for planning and conducting various
training programmes for professionals within the organisation and also outside the
organisation so that the professional can keep them up to date as well as the
organisation will also be up to dated.




4. Softwaregroup: Thesoftware groupprovides softwaresolutiontotheprofessionals of the
organisation. This group is also keep track records of software updates and latest
software available in the market.

5. Hardwareconsultancygroup: Thisgroupisresponsibleforentirehardwareproblemof the
organisation. The staffs of this group maintaining and repairing all the hardware
deviceslikecomputer,printer,serveretc.Thisgroupisalsoresponsibleforupdatingand
upgrading of hardware.

6. Programme operation group: This group is responsible for conducting training classes
for the clients (those who are taking computer training). During this training class the
programmersarewritingprogrammes,explainingthelogicsbehindtheprogrammeand
handle any types of errors during programme.

ofpositionof managers
-

ainlythreelevelsofman

Upper level management:
strategy, setting t%rge

leve g
immediate authority i.e. middle level manager.

Needoftrainingforstaff

Due to rapid development of computer technology it is highly essential to train up employees
forhandlingthelatesthardwareandsoftware.Throughtrainingastaffcangetnewideasaswell as new
technologies. Training is always help to keep an employee up-to-date of any organisation.

1. Need of training forupper level:The need oftraining for upper level management are
as follows:
e Tostudyaboutlatestgenerationofcomputerconceptintermsofhardwareand
software.




e Tohaveanideaindesign,developmentandimplementationofcomputerbased
system.

e Togetknowledgeinoperationresearchtechnique.

e Togetknowledgeinlatestprogramminglanguagesand software.

2. Needoftrainingofmiddlelevel:Theneedoftrainingformiddlelevelmanagementare as
follows:
o Togetanideaaboutrecentgenerationofcomputer,MIS(management information
system)
e Togetanexposeintheareaofupdatedsoftwareandhardware technology

3. Needfortrainingforlowerlevel:Theneedoftrainingforthelowerlevelmanagement are:

e Todevelopknowledgeonhardware,softwareandlatesttechniqueincomputer
based information system
-

. Toexp%himself/ erse




UNIT-2

SiteSelection

During the site preparation for acomputer/serverroom, itis importantto understand the infrastructure
and the physical environment in which the lab will operate. The following information must be required
before setting of a computer Lab.

» Weightanddimensionsofthecomputer equipment.
» Electricalrequirementsofthecomputer equipment.
» Totalheatgenerationandcoolingrequirementsofthecomputerequipment.
» Typesofsignalandcables tobeused.
Thefollowingspoints mustbeconsideredduringselectionofasiteforacomputerLab:

1. The computer roomshould be located away from theexterior walls of the building to avoid the
heat gain from windows and exterior wall surfaces.

v
case, exterior windows are una

triple-glazed UV protec rial t

omp room.

LayoutofaComputerLAB

Whilesettingupofacomputerlabthefollowingfactors shouldbeconsider.Thesefactors are:

1. Fitting out Requirements: All materials to be used in the computer room should be non-
flammable, fire proof, and non-dust material. Any other materials that are not serving the
computer room should be removed.

2. Internal Partitions: Partitions inside the computer room may be built to the headroom height
forsufficientaircirculation.Half-glazedpartitionisrecommendedforinsidethecomputerroom and
double-glassed partitions may be considered for printer area due to noise reduction.

3. WallFinishing:Internalwallsmusttobefinishedsmoothlywithliquidpaintorwallpapers.Light colour
can enhance the illumination of the computer room.




4. FalseCeiling:Itishighlyessentialtocovertheroofofthecomputerlabwithfalseceilingmaterial like
plaster of Paris because it reduces and maintains the room temperature of the computer room.
It also used for fixing of various electrical fittings. The ceiling plate is preferred to be of easy
remove and install type for the access of utilities in the ceiling. It also provides smartness and
artistic effect to the computer room.

5. Windows:AllthewindowsofacomputerroomshouldbesharedwithdoubleortripleglazedUV
materials to avoid direct sunlight.

6. MainEntrance Door: The main entrance door should be minimum 5 feetwide with double-leaf
steel door having a 2-hour fireproof rating and secure bolted hinge is recommended. An auto
doorcloser mustbefittedinthedoorsothatitwillprotecttheACandreducestheentry of dust
inside.

7. EmergencyExit:Theemergencyexitrequiresanoutwardopeningandself-closingsteeldoor.It is also
equipped with 2-hour fireproof rating and secure bolted hinge as the main entrance.

Normal Lighting: Evenly distributedslightingssystcmdissieeammended

12. Dust Proofing: This is another important factor to be considered while designing the computer
Lab. Because dust particles create lots of problem in the computer. If a dust particle comes
between read write head than the hard disk may not read and write data properly or it may
damagetheharddiskpermanently. Soto avoiddustparticlethefollowingprecaution measures
should be taken.

Numberofdoorandwindowsofthecomputerlabshouldbeminimized.
ThelabshouldbeAirConditionedproperly.
Thefloorshouldbecoveredwithanti-dustcarpet.
Shoesandotherfootwearshouldnotbeallowedinsidethelab.
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Power Supply

Computer and other equipment require a clean and dedicated power source using various power
conditioning devices like CVT, UPS, Isolation Circuit etc.Different type of computer equipment requires
differenttypeofpowersupply.Thefollowingpowersupplyspecificationshouldbetakencareduringthe
installation of a computer lab.

ENP

‘ I
ISLLATION DISTRIBUTION

STABILISE
CIRCUIT Sl

1. Capacity orLoad: Sufficientpowerload orcapacityshould be providedto the computerlab so
thateach a&devery comp uil
expansion of the computer lab

Vo‘e Standard: The ¢
simultaneouslywecanrun
volt and for single phase it

oltage ”

and the high voltage can continue more than 3 Nano second is known as surge. The normal
voltage level is 230 but due to surge it may increase to 1000 volt or even higher level. Due to
Surge the computer may damage partially or permanently.

3. Lightning:Lightningcandeliverachargeofmillionsofvoltsthatcanbeagreatchanceofdamage of any
kind of electrical and electronic devices instead of using various power conditioning devices like
CVT, UPS and surge protector. So to avoid the damage due lightning the computer room must
be proper grounding facility.

4. Brownout:Suddendropinthevoltagelevelfromastandardvoltageleveltoalowervoltagelevel  and
immediately come back to its normal voltage level is known as Brownout. It may damage
computer and other components of a computer.




5. Blackout:The total failure of power supply is known as blackout. If the power goes out during
switch off mode of computer than there is no problem. But if the power goes out while
performing any task in the computer than there is a chance of damage of the computer and
components of computer.

PowerConditioningDevices

Toprovidesafeguardandprotectthecomputerfromanykind ofpowerproblemwehavetousevarious types of
power conditioning devices. These devices are:

CVT

Constant voltage transformer (CVT) is a device that is used for protecting sensitive computing and
electronicdevicesfromsurges,sagsandbrownoutsinthemainssupply.CVTisalsosuitablefor protecting
sensitive loads against direct lightning strikes on power lines. It is also known as Ferro resonant

transformer.

Working Principle

e ConstantvoltagetransformerusestheuniqueprincipleofFerroresonance,whichistheperiodic
interchange of energy between i -ind

s type of transhrmer us
apaciter to produce a nearl
rying load.
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CircuitlsolationorlsolationCircuit

It is a dedicated circuit and is protecting the most sensitive
equipment from local noise and surge conditions. The Isolation
Circuit can be protected a computer from voltage surges. In a
number of situations, Isolation Circuit is enough to resolve the
power problems.

LINE
Primacy

NEUTRAL

e |solationtransformersusetwosetsofinductorscoupled to .
GROUN

a common magnetic core.

e These inductors are separated with magnetic shielding

in specially shielded transformers.




e This shielding reduces or eliminates normal mode electrical noise by transferring it back to the
ground system.
e Theneutralandgroundwiresarebondedtogetherontheoutputsideofanisolationtransformer to

eliminate noise

UpPs

» UPS stands for Uninterrupted Power Supply. It is a device that allows our computer to keep
running foratleastashorttime when the primarypower sourceis lost.Italsoprovides protection from
power surges.

» A UPS contains a battery that starts when the device senses a loss of power from the primary
source.

» Whenpowersurges occur,aUPSstops thesurgesothatitdoesn'tdamagethe computer.

» UPSusuallyprovideprotection againstpowersurges,brownoutsandlinenoiseaswell. The

UPS consists of th'ree main components:

ovides th t
affects battery charging p

-

Running en normal AC power

Charger Inverter

Cwver/Under-valtage, or power loss

back. The switchover time should not be Inverter
morethanabout25millisecondswhichisthe
tolerance limit of a typical computer power
unit.

If the power failure is longer than the tolerance limit than the computer will shutdown. This is the least
expensive variety of uninterruptible power supplies and is used for the home user only.

OnlineUPS:

It converts AC power supply to DC and then converts the DC power supply back to AC and provides the
power supply to the connected equipment. An additional benefit of this technology is that the system
remains in the same operating mode.

In an online UPS, the batteries are always connected to the inverter, so that no power transfer switches
are necessary.




Whenpowerlossoccurs,therectifiersimplydropsoutofthecircuitandthebatteriesprovidethesteady and
unchanged power supply.

When power is restored, the rectifier resumes and starts charging the batteries, though the charging

currentmaybelimitedtopreventthehigh-powerrectifierfromoverheatingthebatteriesandboilingoff the
electrolyte.
AC MA_INS RUNNING ON NORMAL POWER SUPPLY
L — 3 ]
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nelnteractive UPS:

g
Supgresscr Transfer switch AVR{Automatic voltage regulator)
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Inverter
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Charging

Battery

Discharging

SurgeSuppressor

e |tisleast expensive and most basic form of power protective device. It is also known as Spike

Board.

e ItconsistsofPVCorplasticblockwithmultiplepoweroutletswherecomputerandotherdevices can be
connected.

e ItreceivesACpowersupplyfromthemainsupplyanddeliverstherequiredvoltagetoconnecting
devices.

e Ithaspowerabsorbingcomponentstoabsorbhighvoltagelikesurge.
e ltisusedtopreventelectronicdevicesfromsurge.
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UNIT-3

The Motherboard

Introduction
A motherboard is a printed circuit board or main circuit board in a personal computer and it
contains all the sub systems and I/O ports like central processing unit (CPU), expansion slots,

systems buses, memory modules, smaller circuit boards and peripheral devices.
Built-in audio jacks

FormFactors
The geometrical dimension and ﬁﬁ
arrangementofallcomponentsof ggo

PCl slots
mother board is known as form (white)‘ < 900999000[10
Sl ifall

factor of that mother board. In
other words, the “shapes and
) motherboard is known
factors. Mcherboard’s

PCI Video
lot (black)

iety of shapes and
form factors
® 4.

IDE device Motherboard
connectors DOWer connector

commonly In most computers today. ATX dimension IS
wide and 9.6 inches deep. It was designed to connect various components easily.

e TheATXwasavailablewith thelntelPentiumProand Pentiumllprocessors and also itwas
available with Pentium IV.

LPXType:
e Thistypeof formfactoris designedforasmalltypeofcomputerwiththeperformanceofa full-

sized computer. The size of LPX type is 9 inches in wide and 11 to 13 inches in deep.
e Due to thesmall size ofthe motherboard the expansionslots cannot be located directlyon

the motherboard. There is a riser card plugs into the motherboard and provides the
additional slots for expansion cards.
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NLX Type:

o TheNLXtypeisalsoknownasthe“nextgenerationLPX” .Ithasthedimensionof8to9
incheswideand10to13.6inchesdeep

o The NLX solves the heating issues by providing better cooling facility as compared to
LPXtype. So, it supports more modern CPU.

ArchitectureofMotherBoard&BlockDiagram

High-speed
graphics
card slot Front-side Memory

bus

MNorthbridge
(Memory
controlier
hub)

PCI slots

Southbridge graphics
(o

controller
hulb)

IDE, SATA, USE, Ethermet etc. Off-board
peripherals

Keyboard, mouse, serial
and parallel ports ete.

Thevariousimportant componentsofaMotherBoardareas follows:

1.Processor socket/slot

The processor socket/slot locks the central processing unit (CPU) into its place and
preventing the CPU from moving or being damaged. It also establishes the connection
between the CPU and board so that data can be transferred to the CPU for processing.

Different models and types of computers require different types of CPU sockets, as not all
CPUs are compatible with every kind of socket. The various socket types are:
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PGA Socket

A pin grid array (PGA) socket is
usually a square package made
up of a number of holes in an
array. The CPU itself has the pins
that insert into the socket. The
arrangement of pins on the CPU
must correspond to the slots on
thesocket;ifnot,theCPUwillnot
connect properly to theboard. To secure a CPUinto a PGAsocket, you haveto press down
untilspringcontactslockit--however,ifyoudonotlineupthepinsproperly,youmaybend or
damage them.

ZIFSocket

insertionforce(ZIF)socketisan

havetolineupthepinsandapplyasmallamountof
pressure.LGAsocketsarelessfragileoverallthanPGAsockets,andyoucanalsosolderdown  the
package using surface mount technology.

BGA Socket 775 CPU Scoket

with BBA Sol

A ball grid array (BGA) is another variant on the
PGAsocket--butinsteadofpins,aBGAsockethas
copper pads which that are soldered to the
package.Thismeansthatyoudonothavetoworry edssstasisse
aboutdamaginganyofseveralhundredpins,especiallyaspin-chip
architecturedesignsCPUswithpinscloserandcloser  together.This  alsomeansthere'sless
distance for data to travel, so there's less of a chance that the signals will distort.

EEE R a ...
TR
rasscnaanws
T
T
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Memory Socket

Amemory slot,memory socket, orRAM slotis what allowsRAM(Random Access Memory) to be
inserted into the computer. Most motherboardshave two to fourmemory slots, which
determinethetypeofRAMusedwiththecomputer.ThemostcommontypesofRAMS
areSDRAMandDDRfordesktopcomputersandSODIMMforlaptopcomputers,eachhaving various
types and speeds.

Whenbuyinganewcomputerormotherboard,paycloseattentiontothetypesofRAMS  the
memory slots can accept.lt is also important to note how many available memory slots
are available in your computer. It is not necessary for a computer to have all memory
slots occupied. If all slots are full and you want to upgrade the computer memory, you
need to remove some or all of the existing memory.

Advantages:Theadvantagesofcachememoryareasfollows-

e Cachememoryisfasterthanmain memory.
e Itconsumeslessaccesstimeascomparedtomainmemory.
e Itstorestheprogramthat canbeexecutedwithinashortperiodoftime.

e Itstoresdatafortemporaryuse.
Disadvantages:Thedisadvantagesofcachememoryareasfollows—

e Cachememoryhaslimited capacity.

e |tisveryexpensive.
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Chip Set

Achipsetisagroupofinterdependentmotherboardchipsorintegratedcircuitsthatcontrolthe
flowofdata and instructions between the central processing unit (CPU) or microprocessor and
external devices. A chipset controls external buses, memory cache and some peripherals.A
chipsetincludesthecircuitboardlayout/functionalityandcircuitmechanisms.Varietiesinclude
microprocessorsandmodemcardchipsets.Inaddition,aCPUhasseveraldifferentchipsetsthat
varyaccordingtoarchitecture.Achipsethastwosections—SouthbridgeandNorthbridge—with
specific sets of functions that communicate between the CPU and external devices.

The Southbridge which is not directly connected
to the CPU, is also known as the input/output
controller hub. Southbridge handles the
motherboard's slower connections, including
input/output  (I/O) devices and computer Lol
peripherals Iike' expansion slots and hard disk AOR-Ey

»
TheNo brid}connectsthe So PCI Bus
CPU and is commonly known as
ontroller hub. The Northb
puter's faster interaction r
ols co nication betw:

R
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Frontside Bus

_— .

S - o
X i 2
u =\c o]8 ontrollers

on motherboard

start-up procedures when the
computer is turned on.Before
loadingtheoperatingsystem,the

BIOS provides the basic device
drivers(Typeofsoftwareusedfor 0s
running a hardware) for all the -
hardwarecomponentsofthePC's 3
motherboard, including the
keyboard, mouse, monitor and
harddisk.Afterstart-up,theBIOS
manages data flow between the
OS and the peripherals.

Controllers on
peripheral cards
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Functionsof BIOS

e CMOS Setup: CMOS known as complementary metal oxide semiconductor where the detail
systeminformationstoredinasmallamountofspacelocatedintheROMandthatcanbealtered as per
the system requirement and the BIOS uses this information to modify or supplement its default
programming as per the requirement.

e POST(poweronself-test):ThePOSTcheckscomputer’sprocessor,memory,chipset,video
adapter,diskcontrollers,diskdrives,keyboard,andothercrucialcomponents.

e Setup: The system configuration and setup program is usually a menu-driven programactivated
by pressing a special key during the POST, and it enables the user to configure the motherboard
and chipset settings along with the date and time, passwords, disk drives, and other basic
system settings. It can be used to control the power-management settings andboot-drive
sequence from the BIOS Setup and it can also be used to configure CPU time and clock settings.

potstrap Ioadq'r: It is also kno

ogramthatresidesintheco

omputer is turned on. The
loading the compu

-

.......

that
synchronized electrical signal for |

produces a  continuous,

oy

timing purposes in a wide variety of
devices. Because many high-end
electronic equipment require that
electrical signals and mechanical

devices work together in an efficient

manner, clock generators are often a
necessarycomponentinmanydevices  EECELEINC )2 JO Y § 0o (00 N EEREEEE

in order to ensure that all other
components work harmoniously.
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Working PrincipleofClockGenerators

Clockgeneratorsaregenerallymadeofaquartz orceramicpiezo-electriccircuitboardthat
includesanoscillatorandanamplifier.Asthepiezo-electricmaterialrespondstochangesin
pressure,theoscillatorproducesaconstantwavethatrepeatsitself,suchasasquarewave, in

order to synchronize external events. The amplifier receives and inverses this signal, passes
it along to the output, and returns a portion of the signal back to the oscillator.

ApplicationsofClock Generator
Clockgeneratorsareusedincomputerstomanagememorycards,peripheral devices,CPUs,
ports, etc. In fact, computer experts often reset clock generators in order to control these
devices’ speed and performance. Clock generators are also used in telecommunication
systems, digital switching systems, and many mechanical devices.

RTC

-time’clock (RTC) is a batt
ter motherboard. This mi

Thel/Ocontrollersareusuallypreinstalledonthemotherboardofthecomputer.However, these
devices can only accommodate certain common devices. Some unique devices may have a
separate I/O controller. Such devices have to be connected to the computer using
expansion slots

Power Connector

Apower supply unit (or PSU) convertsmains ACto low-voltage regulatedDC powerfor the
internal components of a computer. Modern personal computers universally use switched-
mode power supplies. Some power supplieshave a manual switch for selecting input voltage,
while others automatically adapt to the mains voltage. Mainly there are two types of power
connector can be used to provide power supply to the Mother Board and these are as follows:
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ATPowerSupplyConnectors

Always keep black

Industry standard PC, XT, AT, Baby-AT, and LPX Scvnasiore sia by iy

when plugging into
the motherboard

motherboards all use the same type of main
power supply connectors. These supplies feature
two main power connectors (P8 and P9), each
with 6 pins that attach the power supply to the
motherboard.AllstandardPCpowersuppliesthat
usetheP8andP9connectorshavetheminstalled end
to end so that the two black wires (ground
connections) on both power cables are next to
each other. Some power supplies have them
labelled as P1/P2 instead.

connector connector

ATXMainPower Connector

Advanced Technology Exten
cation develop!d byintelin 19
was'the first major change in d g X is the co

design. AnATXpowersupp edbyanelectronicswitchconnectedte
powerbuttononthecomfute ast e eturnedoffbyt M

system. In addition, many A v equivale

on the back thatialso ensu ‘ one u@.m“
Q or supply i tu

Vi
. D We (r\ .

ATX typeconnector

KeyBoardConnector

Keyboard cables may utilize any one of a variety of connector types. As you type on the
keyboard, the chip in the keyboard examines the matrix and decides what data to send into
thePC.ltpreservesthesefiguresinitsmemorybufferthensendstheinformation.Thevarious
connector types are:
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5 — Pin DIN Connector: The 5-pin DIN connector was the first
predominant non- registered keyboard cable connector. This

A 1:}' -
connector can be known as an AT connector. m

6-PIN Mini DIN Connector: The 6-pin mini-DIN connector is a replacement for
the5-Pinlayout.Thiskeyboardconnector isbiggerandcanbeusually purple-
colored to distinguish it from the same mouse connector. This sort
ofconnectorisgenerally known as a PS/2connectorandcan also be called
foritsIBMsystemwhichhaspopularizedit.Thisformatiscommonly
utilizedindesktopcomputers. It isused toperform the serial datatransfer
between peripherals of the PC to the laptop.

USB CONNECTOR: USB isone ofthe keyboard cable connector
types. This tiny rectangular connector gives a significant
ithintheDINconnectorformfa nn

Mouse co nm&br

serial port is a physical communication interface

information is transferred in and out of the computer bit by bit. The
serial port is a D-type 9 pin male port (DB9M) at the back of the
motherboard.ltscorrespondingconnectormustthenbeafemaleconnectorforthemtomate correctly.
The serial mouse is obsolete.

PS/2Mouse:

ThePS/2 mouseis connected to thePS/2 port (green incolour). The PS/2
mouse connector is a 6-pin mini-din connector designed in 1987. It
superseded the serial connectors. Its name is derived from the IBM's
personal systems/2 seriesofpersonal computers, which were introduced |
in1987.ThisPS/2mouseportfirstfeaturedinthesePS/2systemsand BE
continued being used in newer designs even after the PS/2 systems were no longer in
production. The colour code for the PS/2 port for most computers is usually green.

19




Jumpers

Jumpers allow the computer to close an electrical circuit, .
allowingtheelectricitytoflowonacircuitboardandperforma e B =,
function.Jumpersconsistofsmallpinsthatcanbecoveredwith Open 12 Jumped 23 Jumped
asmallplasticbox(jumperblock).Jumpersmanuallyconfigure
computerperipherals,suchasthemotherboard, hard
drives,modems,sound cards, and other components. For
example,ifyourmotherboardsupportedintrusiondetection,a
jumper can be set to enable or disable this feature.

USB(UniversalSerialBus)

Universal Serial Bus is a new connector which is introduced in
1995toreplacetheSerialandParallelports.ltisbasedonserial type I}Fffq ?}Ff B
architecture. However, it is much faster than standard serial

ports.

lard supports!wide range o
eyboards, e, joysticks, print
storage devices like PEN Drive, DV

o
B is completely hot-swappa J ] car t or disconnect.an
computer i 1 a

running. Com| an re Bvice a

ol
ne device The 0 type

generally

C. and 'ﬁ TE

\

= Ethernet / RJ45

10Mb/s, 100Mb/s and 1Gb/s

NIC stands for Network Interface Card. It has RJ-45 female port
with8numbersofpin.ItisalsoknownasLANorEthernetport.It is
commonly used for connecting the computer to a network.

—

Link 'l <] §Activity
Light Light
AudioPort:
Therearethreeportsinaudioplugs.Theyare: ‘ 3 ,((qg@u.n
e Line-in:ltisusedforbothaudioinandout (.) )
"l ﬁ >LIne-OUT
e Line-out:ltisusedforaudiooutonly
e Microphone:ltisusedforinsertingaudiointoPC “) ﬁh 2> vicrophone
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Coolingfan:

Itisusedtolowerthetemperature oftheCPU.Itis mountedonan aluminumblockcalledheat shrink.
There are several other cooling fans are available in the computer case to maintain the
temperature of a computer inside the case.

CMOSBattery:

Allpersonalcomputersrequireasmallbatteryonthesystemboard that
provides power to the Complementary Metal Oxide
Semiconductor(CMOS)chip,evenwhilethecomputeristurnedoff.

This chip contains information about the system configuration like
hard disk type, floppy drive types, date and time, and the order in
which the computer will look for bootable dis. The CMOS battery
allows the CMOS to preserve these settings.

Drivelnterface:

sinterface, afloppydrive
bet\&n a floppy and th

e external mo

shaped. It is
-

DB9 Female & Male

I/ ”

DB25 Female & Male

ParallelPort:
Q T o 3 .
Parallel port looks like same as DB25 female connector but it is transmitting data of 3 | »
eight bits at a time as compared to serial port. The parallel ports on personal E ::
computers can be used to send 8 bits (one octet) simultaneously via 8 wires.Parallel : : .
port supports printer and other devices like Zip drives and scanners etc. %_’ : .
ol
o =2
o «*
~
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ExpansionSlotsof Motherboard

Expansionslots:

Expansion slots are usually interfaces to communicate between physical devices with
motherboard. All the motherboard has one or more system expansion Slots that are used to
expand the computer capabilities. The slots are like ISA, EISA, PCI, VESA etc. are placed near to
the back panel of the mother board.

ISA:Stands for "Industry Standard Architecture." The ISA bus was developed in 1981. ISA is a
type of bus used in PCs for adding expansion cards like video card, network card, or an extra
serial port. The 8-bit version of ISA uses 62 pin connection and supports clock speeds of 8 and
33MHzandthel6-bitISAuses98pinsandsupportsthesameclockspeeds.Lateritwasreplaced by PCI
bus, which offered a better performance.

r 8 Bit ISA Connector
EISABus:TheEISAbus standsjorExten! andardArchitecture.lt wasdevelope
a group of companies (AS -Packard, NEC, C
seandZenith)inordertoca
I ped b [\ 3

ocalbus(VLB)w@sdeéve

provide

PCIBus:Standsfor"PeripheralComponentinterconnect."ltisahardwarebusdesignedbyintel
around 1992 and is used in both PCs and Macs. It is an intermediate bus located between the
processorbus(Northbridge)andthel/Obus(Southbridge).Mostadd-oncardssuchasSCSI, Fire
wire,and USBcontrollersuse aPClconnection.Somegraphicscardsalso usePClslot,but most new
graphics cards connect to the AGP slot. The PCl interface exists in 32 bits with a 124-pin
connectororin64bitswithal88-pinconnector.Therearealsotwosignalingvoltagelevelsi.e.,
3.3Vforlaptopcomputersand5Vfordesktopcomputers.

32-bit PCI connector 3.3V 32-bit PCI connector 5V
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AGP:

Stands for "Accelerated Graphics Port." AGP is a type of expansion slot designed for graphics
purpose only. It was developed in 1996 as an alternative to the PCl standard. AGP interface
provides a dedicated bus for graphics data. AGP slots are built into a computer's motherboard
andhaveasimilar formfactortoPClslots. AGP canbeusedonlyin desktoppc as itrequiresan
expansion slot.

AGP 1.5-volt connector:

AGP3.3-voltconnector:

UniversalAGPconnector:

atelyreferredtoasa
cen‘processor,ormicf
dsea-pea-you)is thecentral processing
omputer's CPU handlesall instructi

Machine Cycle

Siep 2 0ecode nshucions io commands  Step 3 ewecule commands

| |

Siep 1 Control Unit ALU
Fetch
imstruston :
performs the peripheral's requested fiom merory ih memory

Main Memory
task.

ComponentsoftheCPU

IntheCPU,therearetwoprimarycomponents.

1. ALU(arithmeticlogicunit)-performsmathematical,logical,anddecisionoperations.
2. CU(controlunit)- directsalltheprocessorsoperations.
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Core2 Duo Processor: The Intel Core 2 Duo processor is a 64-bitdual
core processor. This means two processor cores work inside a Core 2 u’ >
Duoinparallel.TheCore2Duo,whichwasintroducedonluly272006, is the lntel
direct successor of the Core Duo. Each core is based on the Pentium M (v

micro architecture. Compared with the old Net burst architecture of
the Pentium 4.

KeyFeatures

e 64-bitsupport

e Dualcoreprocessor withsharedlevel2 cache
e ExecuteDisable Bit

e PartiallylntelVirtualizationTechnology (VT)
e SocketM(startingfromSantaRosasocketP)

e 291million transistors

Core 2 Duo uses the x86 i

Quad Core Prhssor: A quad-core
o provide faster processing‘power.

or use In both desktop and laptop computers
of processors in the "i" series (also called the Intel Core family of
processors). The Core i3 processor is available in multiple speeds,
ranging from 1.30 GHz up to 3.50 GHz, and features either 3 MB or 4
MBofcache.ltutilizeseithertheLGA11500rLGA1155socketon N : ot
amotherboard. Core i3 processors are most often found as dual-core, having two cores.
However,aselectfewhigh-endCorei3processorsarequad-core,featuringfourcores.Themost

common type of RAM used with Core i3 processor is DDR3 1333 or DDR3 1600.

Core™i3

Powerusagevaries fortheCorei3processors:

o Slowerspeeds(1.30GHzto1.80GHz)usel1.5W,15Wor25Wofpower
e Mediumspeeds(2.00GHzto2.50GHz)use 28W, 35Wor37Wofpower
o Fasterspeeds(2.90GHzto3.50GHz)use35W, 37Wor54Wofpower
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i5 Processor:TheCore i5is a computer processor, available as dual-
core or quad-core. It can be used in both desktop and laptop
computers, and is one offourtypes ofprocessors in the"i" (IntelCore
family)series.ThefirstiSprocessorwasreleasedinSeptember2009andne
wgenerationsofthei5continuetobereleased (2020). The Core 5
processor is  available in multiple  speeds, ranging
from1.90GHzupto3.80GHz,anditfeatures3MB,4MBor6MB
ofcache.ltutilizeseithertheLGA11500rLGA1155socketon
amotherboard. Core i5 processors are most often found as quad-core, having four cores.
However, a select few high-end Core i5 processors feature six cores. The most common
typeofRAMusedwithaCorei5processorisDDR313330rDDR31600.However,higherperformance
RAM can be used as well if it's supported by the motherboard.

Powerusagevaries fortheCorei5processors:

e Slowerspeeds(1.90GHzto2.30GHz)usel1. 5Wofpower
ediumspeeds(2.60GHzto3.1
ster speeds (3.20 GHz to 3.8

pom‘

Processor: Intel Core i7is

ACCELERATED

A1D

PROCESSOR

encoders and a Northbridge.

XEON Processor : The Xeon is a high-end Intel processor for
enterprise servers and workstations that runs on compatible
Xeonmotherboards.Xeonprocessorsusea Slot2formfactorand are
available in the speed starting at 400 MHz It was released in
June2004andallintelXeonprocessorsare64-bitprocessors.lthas some
advanced features such as support for ECC memory,
highercorecounts,supportforlargeramountsofRAM, largercache memo
and extra provision for enterprise-grade reliability.
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https://www.computerhope.com/jargon/c/cache.htm
https://www.computerhope.com/jargon/m/mothboar.htm
https://www.computerhope.com/jargon/r/ram.htm

CMOS Setup

Step1-Pressthedefaultkeyasperthespecificationi.e.,DELkey,F,oranyotherkeyduringthestart of boot
up process.

Step2-Loadsetupdefaults.
Step3-EnterthecurrentDateandTime.

Step 4 - Change the boot sequence. This is simply an order that the computer will look for an
operatingsystemtoboot.UsuallythesequenceisCD/DVDRom,thenFloppy(ifthedriveisinstalled), then
the Hard Drive.

Step5-ChecktheCPUsettings.Thedefaultvalueshouldbecorrect.Ifthesevaluesarenotadjusting
than referthe user’smanualofCPUand motherboard.

heckthesettingsofRAM. Us ing yrittonontho C

POSTSequence:
1. Displaysomebasicinformationaboutthevideocardlike itsbrand,videoBlOSversionand video

memory available.

2. DisplaytheBlOSversionandcopyrightnoticeinuppermiddlescreen.
3. Displaymemorycountandalsoitwillproduceasoundif thesoundisenabledinCMOS setup.

4. IfthecomputerhasaPClbus, thenthePOSTwillattempttoinitializethecardandwill display
the card's name.
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5. OncethePOSThassucceededandtheBlOSisreadytocalltheoperatingsystematable will
appear on the screen containing the fallowing items:

e MainProcessor:ThetypeofCPUidentifiedbytheBIOS.UsuallyCx386DX,
Cx486DX, P120, etc...

e FloppyDrive:itdisplaysthefloppydrivetypeandthedriveletteri.e., A.

o DisplayType:ltwillshowthetypebrandnameofdisplay whichisusedinthe
computer.

o BaseMemorySize:ltwillshowthebasememorycapacityinKBandalsoitwill show
the number of memories is used in the pc.

o Ext.MemorySize:itwilldisplaytheextendedmemorysizeinkB.

HardDiskType(primary):It
HDD serial ber and HDC

HhiskType(Second 3

i.e.D,HDDserialnumbera
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UNIT-4

MEMORYANDI/ODEVICES

MEMORY

Memoryisthemostessentialelementofacomputingsystembecausewithoutitcomputercan’t
perform simple tasks. Memories are made up of registers. Each register in the memory is one
storage location. Storage location is also called as memory location. Memory locations are
identified using Address. The total number of bit a memory can store is its capacity.

A storage element is called aCell.Eachregister is madeup of storage element in which one bit
ofdataisstored.Thedatainamemoryarestoredandretrievedbytheprocess called writing and
eading respectively.

ryofacomputerisclassifiedi 3 ar
memor the:’.nmemoryofthe ecurrentlyprocessingdataresid
secondarymemoryofthecomputer i orywherethedatathathastobestore
ongtime orpermanently,iskept.
2 . :
nputer memory is of two | pe — Pri

@ > e, "‘_,,ﬂ: i.}; etc.). ‘
Mo IR a@ O 0 S primary-no
.~ . - .\ .

&
- ( )

Primary Secondary
Memory Memory
|
i 1 i 1 1 ) |
ROM Compact Floppy Magnet
AN honvokatle Hop S50 Disk Disk Tap
PROM
SRAM | | DRAM EPROM EEPROM
PrimaryMemory

Primarymemory,alsoknownasthemainmemory,is theareain acomputer which stores data and
information forfast access. It'sa memory which isused to store frequently used programs which
can be directly accessed by the processing unit for further processing. It's a volatile
memorymeaningthedataisstored temporarilyandisliabletochangeorloseincaseof power failure.
In simple terms, data is intact as long as the computer is running and the moment it’s off, data
is lost.
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PrimaryMemoryTypes

RAM:Stands for Random Access Memory. It is volatile in nature. When the computer is
switched off, all the data form the storage location are deleted. It stores data as long as the
power supply is there. RAM is composed of a series of chips which allow for temporary data
storage only. There are basically two types of RAM

1. DRAM(DynamicRAM)
2. SRAM(staticRAM)

DRAM(DynamicRAM)

DRAMstandsforDynamicRAM,anditisthemostcommontypeofRAMusedincomputers.The
oldesttypeisknownassingledatarate(SDR)DRAM,butnewercomputersusefasterdualdata
rate(DDR)DRAM.DDRcomesinseveralversionsincludingDDR2,DDR3,andDDR4,whichoffer
betterperformanceand aremoreenergyefficientthan DDR.EachDRAM memory cellis made up of

or and a ca;&citor witfw-
Thetypes of D&’leackages .

Singleln-LineMemoryMSdu S|

transfers data at speeds up to 133 MHz

2. Rambus DRAM (RDRAM) takes its name after the company that made it, Rambus. It was
popular intheearly2000s and was mainlyusedforvideo gamedevicesandgraphicscards, with
transfer speeds up to 1 GHz.

3. Double Data Rate SDRAM (DDR SDRAM) is a type of synchronous memory that nearly
doubles the bandwidth of a single data rate (SDR) SDRAM running at the same clock
frequency by employing a method called "double pumping," which allows transfer of data
on both the rising and falling edges of the clock signal without any increase in clock
frequency.
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4. DDR1 SDRAMhas been succeeded by DDR2,DDR3, and mostrecently, DDR4SDRAM.
Althoughoperatingonthesameprinciples,themodulesarenotbackward-compatible.Each
generationdelivershighertransferratesandfasterperformance.ThelatestDDR4modules,  for
example, feature fast transfer rates at 2133/2400/2666and even 3200 MT/s.

SRAM(staticRAM)

SRAM stands for Static RAM, and it is a particular type of RAM which is faster than DRAM, but
more expensive and bulker, having six transistors in each cell. For those reasons SRAM is
generallyonlyusedasadatacachewithinaCPUitselforasRAMinveryhigh-endserversystems. A small
SRAM cache of the most imminently-needed data can result in significant speed improvements

in a system

DRAM

SRAM

1. Constructed of tiny capacitors
that leak electricity.

1.Constructed of circuits similarto D
flip-flops.

2.Requires a recharge every few

milliseconds to maintain its data.

2.Holds its contents as long as power
is available.

3.Inexpensive.

3.Expensive.

4. Slower than SRAM.

4. Faster than DRAM.

5. Can store many bits per chip.

5. Can not store many bits per chip. "

6. Uses less power.

6.Uses more power.

7.Generates less heat.

7.Generates more heat.

8. Used for main memory.

8. Used for cache.

Difference between SRAM and DRAM

storesdatawhilethecentralprocessingunit(CPU)is executingothertasks.WithmoreRAMon
thecomputer,thelesstheCPUhastoreaddatafromtheexternalorsecondarymemory(storage

device), allowing the computer to run faster. RAM is fast but it is volatile, which means it will
not retaindataif thereisnopower.ltis thereforeimportant tosavedatatothestoragedevice before
the system is turned off.

TypesofROM

ROMiisavailableinseveraldifferenttypes,includingPROM,EPROM,andEEPROM.

1. PROM(Programmableread-onlymemory) —Itcanbeprogrammedbyuser.Once
programmed, the data and instructions in it cannot be changed.
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https://www.atpinc.com/products/industrial-dram-module-ddr1
https://www.atpinc.com/products/industrial-dram-module-ddr2
https://www.atpinc.com/products/industrial-dram-module-ddr3
https://www.atpinc.com/products/industrial-dram-module-ddr4

2. EPROM (Erasable Programmable read only memory)— It can be reprogrammed. To

erase data from it, expose it to ultra violet light. To reprogram it, erase all the previous
data.

3. EEPROM (Electrically erasable programmable read only memory) — The data can be

erased by applying electric field, no need of ultra violet light. We can erase only portions
of the chip.

RAM ROM

1. Temporary Storage. . Permanent storage.

2. Store data in MBs. . Store data in GBs.

3. Volatile. . Non-volatile.

Bl W N|BE

4.Used in normal operations. . Used for startup process of

computer.

5. Writing data is faster. 5. Writing data is slower.

SeconﬁvM&orv

Differ etween RAM and RO

econdarymemoryisan g i hecomputer.The
permanentlystorediskeptinsec nemo notdire t
ondary memory. The data | be initially 0 pri
ata fra onda
output channg

electricity is turned off, so in order to secure the data permanently in the device,
Secondary storage devices are needed.

e Portability:Storagemedium,liketheCDs,flashdrivescanbeusedtotransferthedata from
one device to another.

SecondaryMemoryTypes

1. Magneticstorage media:
Magnetic media is coated with a magnetic layer which is magnetized in clockwise or
anticlockwisedirections.Whenthediskmoves,thehead interpretsthedatastoredata specific

location in binary 1s and Os at reading. Examples: hard disks, floppy disks and magnetic
tapes.
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e Floppy Disk:A floppy disk is a flexible disk with a magnetic coating on it. It is packaged

insideaprotectiveplasticenvelope.Theseareoneoftheoldest typesofportablestorage
devicesthatcouldstoreuptol.44MBofdatabutnowtheyarenotusedduetoveryless memory
storage.

e Hard disk:A hard disk consists of one or more circular disks called platters which are
mounted on a common spindle. Each surface of a platter is coated with a magnetic
material.Bothsurfacesofeachdiskarecapableofstoringdataexceptthetopandbottom  disk
where only the inner surface is used. The information is recorded on the surface of
therotatingdiskbymagneticread/writeheads.Theseheadsarejoinedtoacommonarm known
as access arm.

2. Opticalstoragemedia:
Inoptlcalstoragemed|a|nformat|on|sstoredandreadusmgalaserbeam Thedataisstored as a
ern of pits and ridges denoti
CDsandDVDs

3. SolidStateMemories:

Solid-state storage devices are based on electronic circuits with no moving parts like the reels of tape,
spinning discs etc. Solid-state storage devices use special memories called flash memory to store data.
Solid state drive (or flash memory) is used mainly in digital cameras, pen drives or USB flash drives.

e PenDrives:
PenDrivesorThumbdrivesorFlashdrivesaretherecently emergedportablestoragemedia. Itisan
EEPROMbasedflashmemorywhichcanberepeatedlyerasedandwrittenusingelectricsignals.This
memory is accompanied with a USB connector which enables the pen drive to connect to the
computer. They have a capacity smaller than a hard disk but greater than a CD.

e Flash:
Flash memoryis non-volatilecomputermemory for persistent storage and data transfers between
PCs and digital devices. Flash’s high-speed programmable memory performs fast random 1/0
operations.
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DifferencebetweenPrimarymemoryandSecondary memory

SL PRIMARYMEMORY SECONDARYMEMORY
NO
1 Primarymemoryis temporary. Secondarymemoryispermanent.
2 Primarymemoryisdirectlyaccessibleby Secondarymemoryisnotdirectlyaccessibleby
Processor/CPU. the. CPU
3 NatureofPartsofPrimarymemory varies, It’salwaysNon-volatile innature.
RAM-volatileinnature.ROM-Non-
4 Primarymemorydevices aremore Secondarymemorydevicesareless expensive
expensivethansecondarystoragedevices. whencomparedtoprimarymemory devices
5 Thememorydevices usedfor primary Thesecondarymemorydevicesare magnetic
memoryaresemiconductor memories. andopticalmemories.
6 PrimarymemoryisalsoknownasMain Secondarymemoryis alsoknownas External
memoryorinternal memory. memoryorAuxiliarymemory

amplés:RAM,ROM, Cachememo
ROM,EPROM, Registers, etc.

TypesofHDD

1. SCSI Type: Stands for Small Computer System Interface, SCSI, pronounced as "Scuzzy", is
thesecondmost commonlyusedinterfacefordisk drivesand was introducedin 1982. SCSl is a
standard for parallel interfaces that transfers information at a rate of eight bits per second
and faster, which is faster than the average parallel interface.

2. ATA/IDE Type: IDE (Integrated Drive Electronics) is more commonly known as ATA (AT
Attachment)andisastandardinterfaceforIBMcompatibleharddrives.IDEanditsupdated

successorisknownasEnhancedIDE(EIDE)andarethemostcommondriveinterfacesfound in
IBM compatible computers today. IDE cables can be distinguished by their wide 40-pin
connector.
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PATA: Stands for Parallel ATA. Originally AT Attachment is an interface standard for the
connection of storage devices such as hard disks, floppy drives, and optical disc drives in
computers.

SATA: Stands for serial ATA. SATA drives reach up to 10,000 RPM. If you want Serial ATA, you
will either need to purchase a motherboard that supports it, or purchase a PCl card that will
allow you to connect your hard drive.

BasicHard DiskDrive Components

Main

DISK Platters: One or more aluminium, glass, or ~ Head |

ceramic disk that is coated in a magnetic media and is
locatedwithinaharddiskdrivetopermanentlystoreall
yourcomputer'sdata.Whenthecomputeristurnedon,
these platters will begin to rotate at so many rotations
perminute(RPM).This ratevariesdependinguponthe
hard drive you have; an exa i
ve may spin MZOORPM. Ast
arerotating,theread/writeheadacce
ononeoft eplzhrs.Tohelpstorean
datafromtheplatter,dataisstoredintra

adActuators: Theheadact oL ns of]

VoS, to a e he
atcanmoveamagn

roughthecgilld ¢ .
es the

Side

Platter |

Arm for Head 1

Head Stack
\ssembly

Arm for Tracking
Alignment Head

-

move them towards the central spindle or towards the edge.These heads are connected, or
ganged, on a single movement mechanism. The heads, therefore, move across the platters in
unison. When the drive is at rest, the heads are forced into direct contact with the platters by
spring tension, but when the drive is spinning at full speed, air pressure develops below the
headsandliftsthemoffthesurfaceoftheplatter.Onadrivespinningatfullspeed,thedistance
betweentheheadsandtheplattercanbeanywherefrom0.5u-inchesto5u-inchesormorein a
modern drive.

Spindle motor: The spindle motor, also sometimes called the spindle shaft, is responsible for
turningtheharddiskplatters,allowing theharddriveto operate.Thespindlemotoris sort ofa "work
horse" ofthe hard disk. It's notflashy, but it mustprovide stable, reliable and consistent
turningpowerforthousandsofhoursofoftencontinuoususe,toallowtheharddisktofunction

properly.
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Logic Board: All hard disk drives have one or more logic boards mounted on them. The logic
boards contain the electronics that control the drive’s spindle and head actuator systems and
presentdatatothecontrollerinsomeagreed-uponform.OnATAdrives,theboardsincludethe
controlleritself,whereasSCSldrivesincludethecontrollerandtheSCSlbusadaptercircuit.The logic
board has its own processor and memory and perform its function independently.

WorkingPrincipleofHDD

Spindle Head

e Magnetic platters that hold
binary information

e A central spindle that lets the
platters spin at rapid rates

e Electromagnets known as read-
write heads

e Read-write arms that move the
read-write heads across the

Actuator Arm

Actuator Axis

Power Connecto

Jumper Block

of the read-write a Actuator

Actuators,suchasstepper
motorsorvoicecoils,that move
Bottom-mountedcontrolci

IDE Connector

e

Cylinder —.

S

disk track 15 tooMREE tolen age
data effectively as a single storage unit. So,
thetracksaresubdivided.Eachsubdivisionof a —
track is called sector, which is the smallest o Zoned-bit recording
storageunitonaharddrive.Thesesectors
representarc-shapedpiecesofthetrack.Typically,asectorwillhold512bytesofinformation.

4__:;,___
1‘.
A
D

Cylinder:Acylinderisanyset ofalloftracksofequal diameterinaharddiskdrive(HDD).ltcan
bevisualizedasasingle,imaginary,circlethatcutsthroughalloftheplatters(andbothsides of each
platter) in the drive. All data found on the same track of different platters (i.e. above and
below one another), as this forms a "cylinder" of data.
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ZoneBitRecording(ZBR):Inthepast,aharddiskdrivehadthesamenumberofsectorsoneach
ofitstracks.ZoneBitRecording(ZBR)isamethodtoincreasetheavailableharddiskdrivespace by
increasing the number of sectors per track. This enables outer tracks to have more sectors
than inner tracks.

ArealDensity:Itisthemeasurementoftheoverallefficiencyofamagnetic storagedevice.The grater
the areal density, the more data the drivecan store in the same amount of space. Using this
technology, the manufacturers have increased both the number of bits stored in a single track
and the number of tracks that can fit on a platter surface. The combination of these two
factors is the drive’s areal density.

Capacity:Amountofdatawhichcanbestoredonaharddrive.

Transfer rate: Quantityofdatawhichcanbe readorwrittenfromthedisk perunitoftime.ltis
expressed in bits per second.

Rotationalspeed:Thespeedatwhichtheplattersturn,expressedinrotationsperminute(rpm
Harddrive speedsareonthe©
transfer rate.'On the other

c yup more easily.
Latency (also called rotational deI.a /):

en the disk finds the tratfan

FAT16: This filesystemis referred for DOS. The filemanagementinFAT16 operating systemis
not so flexible. The FAT16 cluster management is less comparable to other file systems.

FAT32:It is referred by all the DOS-based OS (Win95 to Win2003Server). This file system
provides better file management and clustering than FAT16 file system. The easier interaction
withflexiblememoryswappingoptionisavailablewithFAT32filesystem.FAT32neverprovides  the
server administration part because of poor cluster management.

NTFS:It's known as ‘New Technology File System’. It is specifically generated for the network
administrationmanagementthat’sknownas‘Server’.Theadvantageofthisfilesystemisknown  as
‘Auto-clustering’ i.e., the disk defragmentation takes place automatically. The advantage is the
database is highly secured.
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Partitioningandformattingofharddisk

Partitioning the drive is the process of dividing the physical drive space into pieces called
‘partitionsorlogicvolumes.Partitionsareelectronic,logicaldivisionsofaharddrivethatprovide
tremendousflexibilityinharddriveorganization.Partitionsareoneofthemajordiskstructures  that
define how the disk is laid out. In fact, one must partition a drive even if he is only putting all of
the space into a single volume. Partitioning is important because partition size and type will
have an important impact on both performance and disk space efficiency.

There are several file systems in service today, but operating systems like DOS and Windows
9x/ME continue to use the file allocation table (FAT) system. The main criticism of FAT is that
sectors are grouped and assigned as ‘clusters’ and this can be wasteful of drive space. One of
the newly created partitions will be assigned as the boot partition, and a master boot record
(MBR)containingspecialbootcodeandapartitiontablewillbewrittentothefirstsector.FDISK is the
DOS/Windows utility used for drive partitioning.

er boot record (MBR) is info
. This information is si
ocatedonthedrivesothat
ntains two eleme

OpticalDisk Drives

Opticaldiskdriveworksontheprincipleofoptics.Theopticaldiskdriveisusedtoreadandwrite digital
data on compact disks (CD), Digital versatile disc (DVD) and blue ray disks. This is one device
that can be used as both input (read data in) and output device (writes data out). It is
connected to motherboard via IDE (ATA), SCSI, S-ATA, Firewire, or USB interface. Its DATA
WRITING OR BURNING speed rate is 1x, 4x, 8x, 12x, 24x, 48x, 52x. The various types of optical
drive are:

CD-ROM: Stands for Compact Disc Read Only Memory. Users can read data from the CD but
cannot burn/write their information on CD
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CD-WRITER:UserscanreadandwritedatatoandfromtheCD
DVD-ROM:UserscanonlyreaddatafromtheCDandDVD
DVD-WRITER:UserscanreadandwritedatafrombothCDandDVD

Technologyused

Alaserbeamisusedtoreadorwritedataonopticalmediadisks.ToreadorwriteCDs,DVDsor
bluerays,laserbeamsofdifferentwavelengthsareused.Therearethree componentsinvolved in
reading the data. The laser beam itself, a lens that guides this laser beam and a photo-diode
thatwillreceivethelightreflectedfromtheopticaldisc.Thesamelenscanbeusedtoread/write
CDsorDVDsbutadifferentlensisusedtoreadblue-raydiscsAsfarastherotationalmechanism is
concerned, the optical discs maintain constant angular velocity (CAV). The optical drive
consists of two motors. A brush-less DC motor which is used to rotate or spin the optical disc
and a stepper motor that is used to move the lens in a linear motion.

pticalidrives

icaldrives.Typically,
VD, and Blue-ra

clUdld O emeimory K ored dUIglld ormat. SS50I110d-Sldle U e
plasticcovercontainsmanytinyelectricalcircuits.Whenthecardisnotinuse,thecircuitsretain  their
charges without any additional power. When a card is placed in an activated device, such as a
camera or a cellphone, a small electrical current from the device moves electrons in the flash
memory chip. The digital patterns stored on the chip correlate to the data stored there. Data is
erased when a slightly higher voltage is applied to the circuit. This allows for rewriting data in
the card again.

USB flashdrive

AUSBflashdriveisadeviceusedfordatastoragethatincludesaflashmemoryandanintegrated
Universal Serial Bus (USB) interface. Most USB flash drives are removable and rewritable.
Physically, they are small, durable and reliable. The larger their storage space, the faster they
tend to operate. USB flash drives are mechanically very robust because there are no moving
parts.
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Themain componentsoftheUSB flashdriveare:

e StandardUSBplug.Thisprovidesconnectstheflashdrivetoadevice.

e USBmassstoragecontroller.Thisisamicrocontrollerfor theUSB.Ithasasmall
amount of RAM and ROM.

e NANDflashmemorychip.Thedatais storedinthiscomponent

e Crystaloscillator.Thedataoutputiscontrolledbythiscomponent.

SSD

SSDstandforSolidStateDrive.ltisastoragemediumthat ~ usesnon-
volatile memoryto hold and access data. Unlike ahard
drive,anSSDhasnomovingparts,whichgivesitadvantages,such  as
faster access time, noiseless operation, higher reliability, and
lower power consumption. The picture shows an example of an
SSD. Internal SS‘Ds connect to a computer like a hard drive, using
DEorSATAconnections. SSD iQ

0 etic media for storing data.

SSDshave rad&m\allyusedtheSA‘TAc €

heoretical maximum transfer ra ec Bper seco per generations of !
emotherboard'sPCleconnect eringspeeds e
2connectionstandard,introd 12014, offe

Solid State Drive (SSD)

RAM buffer l
Flash Flash
@ > = ™~ memory memory
SSD Controller P ge #0 £
Host [% B - T Channel #0 T
connection Host
-«— ] Interface Flash |
z = Ch. &1
Logic controller, v o v
Buffer
Flash Flash
manager memory memory
package #2 package #3

WorkingPrincipleofaSolid-StateDrive(SSD)
SSDusesthreemaintypesofmemories  whichis,SingleLevelCell(SLC),Multi-LevelCell(MLC) and
Triple Level Cell (TLC). SLC being the fastest andthemost durable are the most expensive form
ofSSD. MLC are slower in the write speed whereas the TLC can hold 3 bits ofdata in the cell.
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h Low s
Read/ Write Speed -

SLC,MLCandTLCMemoryofSSD Types

of Solid State Drive (SSD)

eclassifiedbydifferentform

hasthetypeofconnectio

liste low: SI\MSUNG

e M.2 SSD: These are similar to mSATA with the concept of having a bare circuit board.
The difference compared to the other SSD is that within the M.2 form factor there are
a variety of different width and length combinations which brings in more flexibility in
itsusage.ThesetypesofSSDsaretypicallyusedformobilesolutionssuchasultra-books or
tablets.
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e NVMe(Non-VolatileMemoryExpress):NVMearetheversatilePCleconnectionswhich
areeasiertoupgradeandgenerallyfaster.lt' sacommunication interfacewhichdefines a
command set.

SAMSUNG

A\ AT

[1.3.1.1.1.1.
srmee

e Storage — SSD faces a major problem regarding the storage. The data can be writtenon
empty blocks. However, when the blocks get filled, overwriting becomes an issue.
Readingthedataisnotaffectedbythis.Toavoidthisissue,onehastotransferthedata into

another memory drive and erase the SSD to reload the data.

Key Board
Acomputerkeyboard isoneoftheprimary inputdevicesusedwithacomputer.Similarto
atypewriter, a keyboard is composed of buttons that create letters,numbers, andsymbols, as

well as other functions.

The keyboard's design comes from the original typewriter keyboards, which arranged letters
andnumbersinawaythatpreventedthetype-barsfromgetting jammedwhentypingquickly.
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This keyboard layout is known as the QWERTYdesign, which gets its name from the first six
letters across in the upper-left-hand corner of the keyboard.

While the design of computer keyboards may have come from typewriters, today's keyboards
have many other keys as well.Modifier keys, such as Control, Alt/Option, and Command (Mac)
or the Windows key (Windows) can be used in conjunction with other keys as "shortcuts" to

perform certain operations.
O O00E O000 OO0 000 @ = =

Most of today's computer keyboards

also have a row of function keys (F1 I =
through F16) along the top of the DDDDDDDDDDDDD DDD DDDD
keyboard, arrow keys arranged in an CIOO0O000C 0000 OO
upside-downT,andanumerickeypad C OOO00000O00C ] O DDD
ontheright-handside.Some O 1 s LI fms e

keyboards have even more buttons, allowing you to change the system volume, eject a CD, or
open programs such as your e-mail or Web browser.

Whenever a k&ﬁs pressed, a speci

is transmitted to the compute
boardusesacrossbarnetworktoi
2ry key based on its row and »

Micro—
controller

5-Pin DIN 6-Pin
Mini DIN

5-PIN DIN is the oldest keyboard connector. It was used in AT and baby AT type motherboard.
The mother board has female connector and the key board has the male connector.
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PIN1:UsedforKeyboardClock PIN
2: used for Keyboard data PIN 3:
Unused

PIN 4: Ground

PIN5:+5vPower

6-PINMINIDINisalsoknownasPS/2connector.ThisisusedinATX,LPXandNLXmotherboards.
PointingdeviceslikeMousecanalsoconnecttoit.Soallthemotherboardshavetwonumberof ~ PS/2
port. One is for Keyboard and the other is for Mouse.

PIN1:KeyBoardData PIN
2: Unused

PIN 3: Ground
PIN4:+5VPower
PIN5:Keyboardclock PIN
6: Unused

is newly de\hoped in
ave this type of f
‘ work in graphica
BIOS must have facility to enable

To transmit their input, typical cabled mice use a thin electrical cord terminating in a standard
connector,suchasRS-232C,PS/2, ADBor USB.Cordless miceinsteadtransmitdatavia infrared
radiationorradio(includingBluetooth),althoughmanysuchcordlessinterfacesarethemselves
connected through the aforementioned wired serial buses.

Mouse use in DOS applications became more common after the introduction of the Microsoft
mouse, largely because Microsoft provided an open standard for communication between
applications and mouse driver software.

Serialinterfaceandprotocol
StandardPC miceonceusedtheRS-232CserialportviaaD-subminiatureconnector, which
providedpowertorunthemouse’scircuitsaswellasdataonmousemovements.
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PS/2interfaceandprotocol
WiththearrivalofthelBMPS/2personal-computerseriesin1987,IBMintroducedthePS/2 interface
for mice and keyboards, which other manufacturers rapidly adopted. The most visible change
was the use of a round 6-pin mini-DIN, in lieu of the former 5-pin connector.

UsB
Theindustry-standardUSB(UniversalSerialBus)protocolanditsconnectorhavebecome
widelyusedformice;it’scurrentlyamongthemostpopulartypes.

Cordlessorwireless

Cordless or wireless mice transmit data via infrared radiation or radio (including Bluetooth).
ThereceiverisconnectedtothecomputerthroughaserialorUSBport,orcanbebuiltin(asis
sometimes the case with Bluetooth). Modern non-Bluetooth wireless mice use USB receivers.

is anoutput devicethat i
ocuments. is includes CLASSIFICATION OF PRINTER
s, images, or a combi (o]

Printers

both. The printed output produc
printer is called a hard copy, w

Impact Printer Non-Impact Printer
Dasiy Wheel
¥ Printer ) Inkjet or Deskjet
Printer

—  Drum Printer

) Laser Printer

Non-Impact printer: non-impact printer
producestextandgraphicsonpaperwithout —> Dot Matrix
actually striking the paper.

Daisy-WheelPrinters

In order to get the quality of type found on typewriters, a daisy-wheel impact printer can be
used.lt is calleddaisy-wheelprinterbecause the print mechanismlooks likea daisy; at theend of
each “Petal” is a fully formed character which produces solid-line print. A hammer strikes a
“petal” containing a character against the ribbon, and the character prints on the paper. Its
speed is slow typically 25-55 characters per second.
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DrumPrinter

A drum printer consists of a solid, cylindrical drum that has raised characters in bands on its
surface.Thenumberofprintpositionsacrossthedrumequalsthenumberavailableonthepage.
Thisnumbertypicallyrangesfrom80-132printpositions.Thedrumrotatesatarapidspeed.For each
possible print position there is a print hammer located behind the paper. These hammers
strike the paper, along the ink ribbon, against the proper character on the drum as it passes.
One revolution of the drum is required to print each line. This means that all characters on the
linearenotprintedatexactlythesametime,butthetimerequiredtoprinttheentirelineisfast
enoughtocallthemlineprinters.Typicalspeedsofdrumprintersareintherangeof300to2000  lines
per minute.

Dot-MatrixPrinters
The dot-matrix printer uses print heads containing from 9 to 24 pins. These pins produce

patterns of dots on the paper to form the individual characters. The 24-pin dot-matrix printer
morexdots that a 9-pin dot= ix-pri i i i

: "bbon individually
ions,i-e,fromlefttoright,th

ith a dot-matrix printer ('ﬂe

a reservoir of toner, which is picked up by the charged portions of the drum. Finally, the toner
is transferred to the paper through a combination of heat and pressure. The available
resolutions range from 300 dpi at the low end to 1,200 dpi at the high end. In addition to text,
laserprintersareveryadeptatprintinggraphics,soyouneedsignificantamountsofmemoryin the
printer to print high-resolution graphics.

Generaltroubleshootprinterissues

Printerdoesnothavepowersupply
Data&powercablesnotconnected properly
Printererror(orangeorblinkinglight)
Nopaperorpaper jam
Inkjetprinterinkrelated issues
Printerself-testsprocess

45




Scanner

Ascannerisan  inputdevice  thatscansdocumentssuchasphotographsandpagesoftext.When
adocumentisscanned,itisconvertedintoa digitalformat.Thiscreatesanelectronicversionof
thedocumentthatcanbeviewedandeditedonacomputer.Mostscannersareflatbeddevices, which
means they have a flat scanning surface. This is ideal for photographs, magazines, and various
documents. Most flatbed scanners have a cover that lifts up so that books and other bulky
objects can also be scanned. Another type of scanner is a sheet-fed scanner, which can only
accept paper documents. While sheet-fed scanners cannot scan books, some models include
an automatic document feeder, or ADF, which allows multiple pages to be scanned in
sequence.

Scanners work in conjunction with computersoftwareprograms, which import data from the

scanner. Most scanners include basic scanning software that allows the user to configure,

initiate,andimportscans. Scanning plug-inscanalsobe installed,whichallowvarious software

programs to import scanned images directly.Scanners come in many shapes and sizes.
i 3

scannertypesare:

Flatbed Scanners: Flatbed scanners
anners sit on your desk with I

you need to digitize a large volume of photographs and negatives. They can be considerably
more expensive that all-purpose scanners, but the difference in quality and resolution. Photo
scannersusuallycomewiththeirownspecializedphotoeditingsoftwareandalsoadaptersthat allow
you to work with negatives and slides.

Portable Scanners: Portable scanners are tiny little handheld devices or small tabletop devices
thatallowyoutoscananything,anywhere,anytime.Somearenobiggerthananinkpen,while
higherqualityportablescannerswillbeabitlarger.Most portablescanners willnotgiveashigh of a
resolution as a flatbed scanner.
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Film and Slide Scanners: For high quality scans of 35mm film, negatives or slides you will
probablybehappiestwithahigherendphotoscanner.Buttherearesmall slide scannersavailable
specifically forbulk scanning offilm products. The image qualitywon’t be as good

Generalscanner troubleshooting

e Verifycablesconnectedproperlytothebackofthescanner
e Ensurethatthescannerisgetting power

o Verifytheparallelportofscanner functioning properly

o Updatethe drivers
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UNIT-5

Display

The display device is an output device used to represent the information in the form of visual
form may be text and graphics. Display systems are mostly called a video monitor orVideo
display unit (VDU). The display unit is classified into various categories. These as follows:
Cathode-RayTube(CRT)

LiquidCrystalDisplay(LCD)

LightEmittingDiode(LED)

et Lol S

PlasmabDisplay

in-filmTransistor (TFT)

e term that gmes from th rd
fan *ge or display that

Focusing
System Y deflect

T

Electron
Gun

!
X deflect

Control
grid voltage

on the CRT, the phosphor will glow certain intensities.

Liguidcrystaldisplay(LCD)

LCD isaflatdisplaytechnologyusedinlaptops,cellphones,calculators,  digitalcameras,andflat
screen displays. The LCD is made of two sheets of a flexible polarizing material and a layer of
liquidcrystalsolutionbetweenthetwo.AnLCDisavailableasan active-matrix, dual-scan, orpassive-
matrixdisplayandaremostcommonwithlaptop.AnLCDdoesnot refreshlikeaCRTmonitor. Instead,
a picture is created by sending electricity through liquid crystals which untwist at the rate of
electricity applied, creating 64 shades.

Apassive-matrix display, is anLCDwith a row oftransistorsrunning horizontally (x-axis) and
vertically (y-axis). The number of transistors defined by the LCD manufacturer.Unfortunately, if
one of these transistors were to fail, you would receive a solid black line going vertical or
horizontal.
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An active-matrix display is an LCD (liquid crystal display) introduced with the IBM ThinkPad in
1992. With Active-matrix displays, each pixel is controlled by one to four transistors that make
the screen brighter and more colorful than passive-matrix displays. Active-matrix displays also
update the screen faster than passive-matrix displays and are capable of being viewed at a
greater viewing angle.

LightEmittingDiode(LED)

LED is asemiconductorthat illuminates when an electrical charge passes through it. LEDs are
commonly green, amber, or red, but they can be now available in various colors.

ALEDdisplayisaflatpaneldisplaythatusesanarrayoflight-emittingdiodesaspixelsforavideo
display.Currently,alargenumberofelectronicdevices,bothsmallandlarge,use ~ LEDdisplayas a
screen and as an interaction medium between the user and the system. Modern electronic
devicessuchasmobilephones,TVs,tablets,computermonitors,laptopsscreens,etc.,useaLED
display to display their output.

Agraphicscardisatypeofdisplayadapterorvideocardinstalledwithinmostcomputingdevices
todisplaygraphicaldata withhigh clarity,colour, definitionand overallappearance. Agraphics
card provides high-quality visual display by processing and executing graphical data using
advanced graphical techniques, features and functions.

Agraphicscardisalsoknownasagraphicsadapter,graphicscontroller,andgraphicsaccelerator card
or graphics board. It includes a dedicated graphicalprocessing unit (GPU) and a dedicated
RAMthathelpittoprocessgraphicaldataquickly.Likemostprocessors,agraphicscardalsohas a
dedicated heat sink to keep the heat out of the GPU.

Moreover, a graphics card includes various expansion ports such as AGP, HDMI etc.Agraphics
card can be integrated within the motherboard or be added on as an extension card.
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Thegraphicscardperformsitstaskusingfourmaincomponents:

e Amotherboardconnectionfordataandpower

Aprocessortodecidewhat todowitheachpixelonthescreen
e Memorytoholdinformationabouteachpixelandtotemporarilystorecompleted pictures
e Amonitorconnectionsoyoucanseethefinalresult

SMPS-Switch ModePowerSupply

ThetermSMPSisdefinedaswhenthepowersupplyis
involved with the switching regulator to change the
electrical power from one form to another form with
required characteristics is called SMPS. This power
supplyisusedtoachieveregulatedDCoutput voltage
from the DC input voltage (or) unregulated AC. SMPS
lex circuit suﬁ as other po ’
e supply from a sourc
rdifferentapplia
gel

Mains Input ; ‘ Output DC

Input — reactifier xerter — Tr;)u:pfr:n —> rectifier ‘ Output

®—> and filter | peormet) and filter 3@
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\
controller 1‘
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Inputrectifierstage

InthisstagetheACinputisconvertintotheDC.Thisiscalled RECTIFICATION.ASMPSwithaDC input
does not require this stage.
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IncomputerATXpowersupply(SMPS),therectifiercircuitcanbe configuredinsuchawaythat it can
double the voltage level by the addition of a switch operated either manually or

automatically.Thisfeaturepermitsoperationfrompowersourcesthatarenormallyat115 Vor
at230V.TherectifierproducesanunregulatedDC voltagewhichisthensent toalargefilteror
capacitor.

Inverter stage
TheinverterstageconvertsDC,whetherdirectlyfromtheinputorfromtherectifierstagetoAC
byrunningitthroughapoweroscillator,whoseoutputtransformerisvery smallatafrequency of tens
or hundreds of kilohertz

Oscillators convertdirectcurrent(DC)fromapower supplytoan
alternatingcurrent(AC)signal. Theyarewidelyusedinmanyelectronicdevicesrangingfromsimplest
clockgenerators to digitalinstruments(likecalculators) and complex computers and peripherals

soconverterandoutputrectifi

ut is required‘) be isolated fi

upplies einﬁcedACisusedtodri
converts the voltage up or down to

heoutputtransformerservesthisp

D Coutputisrequired,we : t
or so, ordinarysilicon diox

ERRRRRRI -

[ ! l 15 G i i
FEEERRER

atety requirements, the
mechanism to isolate it from the DC output.

OutputVoltagesofSMPS

+5VoltSupply:Thisisthebasicsupplyvoltagefornearlyallelectroniccomponents.The+5-volt supply
wires should always be red in any standard PC system.

+12-voltSupply:themainfunction of the+12V poweris torundiskdrivemotorsas well asthe
higheroutputprocessorvoltagerequirementsinsomeofthenewerboards.+12Vsupplyisused by
any cooling fans in the system.
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-12Volt Supply: This voltage can be used by any add-on card plugged into the ISA bus slots,
usuallyonlythe serial portdriver/receivercircuitsuse itforconvertingTTL signals.In amodern PC
the -12V is left unused.

-5Volt Supply: It is directly rounded to the ISA bus pin B5 for use by add on cables. In earlier
floppy drive controller cards; the analog data separator circuit used-5V.

+3.3VoltSupply:ItisusedintheATXtypeSMPStoprovide3.3-voltsupplytothemotherboard.
MostCPUsandDRAMuse3.3volts,andsomePCladaptercardsarealsoused3.3volt.Allhigh-  speed
PCl adapter cards to use 3.3 volts for all communications with the PCI Bus.

+3.3 Sense: it is used to sense the actual voltage of the 3.3-volt supply after it has reached the
motherboard, which allows the power supply to actively adjust the 303 volt output to
compensate for line losses between the power supply and the motherboard.

Power Good:ThePowerGood signalisalsoknownas PowerOK signal.lts purposeisto ensure

putérisfunctioningproperl
ormally. If th?Power- od

Types ofBIOS(BasiclnputOutput System)

TherearetwodifferenttypesofBIOS—

UEFI- The Unified Extensible Firmware Interface (UEFI), like BIOS (Basic Input Output System)
is a firmware that runs when the computer is booted. It initializes the hardware and loads the
operatingsystemintothememory.However,beingthemoremodernsolutionandovercoming
various limitations of BIOS, UEFI is all set to replace the former.
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Advantagesof UEFlover BIOS

e Size Limitations:The UEFI firmware can boot from drives of 2.2 TB or larger with
the upper limit of 9.4 zettabytes, which is roughly 3 times the size of the total
information present on the Internet.

e Speed and performance: UEFI can run in 32-bit or 64-bit mode and has more
addressable address space than BIOS, which means your boot process is faster.

e More User-Friendly Interface:Since UEFI can run in 32-bit and 64-bit mode, it
provides better configuration for graphics.

e Security: UEFI also provides the feature of Secure Boot. It allows only authentic
drivers and services to load at boot time, to make sure that no malware can be
loaded at computer startup.

. 3
—Oldermotherboardshavel

e CPU and the ¢ nts ¢

't identify drives th 2

device. From the MBR, the location of the Boot-Loader is retrieved, which, after being
loaded by BIOS into the computer’s RAM, loads the operating system into the main
memory.

e Booting Process with UEFI:Unlike BIOS, UEFI doesn’t look for the MBR in the first sector
of the Boot Device. It maintains a list of valid boot volumes called EFl Service Partitions.
During the POST procedure the UEFI firmware scans all of the bootable storage devices
that are connected to the system for a valid GUID Partition Table (GPT), which is an
improvement over MBR. Unlike the MBR, GPT doesn’t contain a Boot-Loader. The
firmware itself scans the GPT to find an EFI Service Partition to boot from, and directly
loads the OS from the right partition. If it fails to find one, it goes back the BIOS-type
Booting process called ‘Legacy Boot'.
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TheEFI (Extensible Firmwarelnterface)systempartitionor ESPis a partitionon adatastorage device
(usually a hard disk drive or solid-state drive) that is used by computers adhering to
theUnifiedExtensibleFirmwarelnterface(UEFI).

POSTOperation&Troubleshooting(Hardware)

ThePOST(power on self-test) is a set of procedures that a computer runs through each time it
is turned on. It ensures that all of the system's hardware is working properly before trying to
loadtheoperatingsystem.lfthecomputerdoesnotpassPOST, itwillnotboot.lfyourcomputer
experiencing POST errors when you boot your computer, the following steps may help you fix
the problem.

Removenewhardware:

Ifanynewhardware was recentlyaddedtothecomputer,removethat hardwareto makesure that

it is not creating the problem. If the computer functioning after removing the new hardware,

than either the new hardware is not compatlble W|th that computer, system setting needs to
3d, or the new hardware is a

If the irregular POST problem is still not resolved than, disconnect the riser boardor expansion
cards.IfthisfixestheproblemorallowsthecomputertoPOST,connectonecardatatimeuntil you
determine which card is causing the problem.

Disconnectall drives

If you cannot diagnose the problem bythe beepcode (or you do not hear a beepcode), power
offthecomputer.Then,disconnectany IDE,SATA, SCSl,orotherdatacablesfrom
themotherboard.Whentheyaredisconnected,trybootingthecomputeragain.|fthisresolves  your
irregular POST or generates error messages, reconnect each device until you determine which
device or cable is causing the issue. In some situations, it can also be a loose cable connection
that causes the issue.
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RemovetheRAM

Ifyoucontinuetoexperiencethesameproblem withall theabovehardware removed,remove
theRAMfromthemotherboardandturnonthecomputer.lfthecomputerhasadifferentbeep
codeorwasnotbeepingbutisnow,turnoffyourcomputerandtrythesuggestionsbelow.Make
suretoturnoffthecomputerbeforeaddingandremovingthememoryandthenturningitback on to
see if the suggestion resolves the issue.

1. Re-insertthememoryintothesameslot.

2. If you have more than one stick of memory, remove all but one stick of memory and

try rotating through each stick.

3. Tryonestickofmemoryineachslot.
Ifyoucangetthecomputertobootwithoneormoreofthesticksofmemoryinstalled,youare likely
dealing with some bad memory. Try to identify which stick ofmemory is bad and replace it.

If you can get the memory to work in one slot but not another slot, the motherboard is likely
defective. You can either workaround the issue by running the memory in a different slot that
does work or replace the motherboard.

v

tandreconnecttheCPU

Forusers ho'&orecomfortablew gi mputer,reseatthe CPUbyremovi
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UNIT-6

AssemblyofDesktopComputers

Cooling system

Processor
. =1 !
1 RAM

Power supply

gYourComputer:Thisisa
uter“ou'll need to kno

6. Connect the CPU to the Mother Board: Attachthe processor to the motherboard by finding
the processor port on the motherboard's surface. An indicator on CPU and motherboard will
showyouthecorrectorientation. Apply thermal pasteto theprocessorifnecessary and attach the
heat sink with cooler on top of the CPU.

7. Connect RAM: Attach the RAM to the motherboard by finding the RAM slots and inserting
the RAM appropriately (they should only fit one way).

8. Installthemotherboard:Oncethestandoffsareinstalled, placethemotherboardinthecase  and
push it up against the back plate. All of the back ports should fit into the holes in the I/O back
plate. Use the screws provided to secure the motherboard to the standoffs through the
shielded screw holes on the motherboard.
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9. Pluginthecaseconnectors:Thesearelikelytobelocatedonthemotherboardnearthefront of the
case. The order in which these are connected will depend on manufacturer. So, the Mother
Board manual must be followed while connecting these ports. Make sure that you
connecttheUSB  ports,thePowerandResetswitches,theLEDpowerandharddrivelights,and the
audio cable.

10 Install your hard drive: Remove any front panels on the case. Insert the hard drive into its
slot (usually near the middle of the case from inside only). Tighten any screws needed to hold
the drive-in place. Plug the hard drive's SATA/PATA cable into the SATA/PATA (IDE PORT) port
on the motherboard.

11. Connect the power supply to any necessary components.Make sure that Power Supply
must be connected to Motherboard, Hard drive or SSD, Optical drive and other components if
necessary.

youricomputer assembly: C

havetheoptiontoconfigureyoursystemwithyourchoiceof CPU,screen,memory,storageand other
key components. Here's a summarized version of our laptop buying guidethat breaks down all
the different components.

CPU:

When it comes down to choose a CPU, you should choose a CPU for the best balance of
performance and price and the best one is CORE i5. For budget laptops, a Core i3 chip will
provide remarkably better performance than a Pentium or Celeron.

RAM:

It has been already tested that a 8GB of RAM has a good multitasking and high productivity
facility. More the RAM size greater the performance of the laptop. Hardcore multitaskers and
gamers will benefit from 16GB.
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Storage:

Ifpossible,a solid-statedrive(SSD)ispreferredratherthanaharddrive,becausetheSSDoffers
amuchfaster,moreresponsivesystem.Ifyoudon'tneedtokeepalotofmediafilesorPCgames on your
storage drive, you can use a 256GB SSD, rather than a more-expensive 512GB model.

Screen:
Afullé6percentofconsumerlaptopscomewithlow-resolutionscreens,mostofwhichare1366 x 768
pixels. At that resolution, you'll have to do a ton of scrolling and window switching,
becauseyoucan'tfitmuchtextonthedisplayatonceandcan'tstackfullwindowssidebyside. So, the
display screen should not be less than 1920 x 1080 (1080p) resolution for HD performance.

Battery:
The battery type of a laptop is a great issue. Other than the business model most of the laptop

comes with lowpowerbattery type. Ifthe battery poweris more the laptop will function more
hours compare to low power battery.

i—Fiishigthe&entiaI.NwaII
tandard of Fi. If a card is labell ennas, e
owndatastream.Onastandard802.11z dcantransferatarateofupto867
vhile a 1x1 card tops out at433 Mbp

ndowsVersion: 5

nder

aptops nave the DUIt-In speakers and those speakers are at the rignt and tr de ol the
laptop. One can easily find them on the laptop. The speaker quality varies in some laptops and
normally, they are the same.

I/OPorts
A Laptop must have a standard Keyboard, USB-3-0, Bluetooth VER.5 or higher, Audio and Mic

Combo Port, HDMI, USB-C Port, Card reader Port and RJ45 port (optional)
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PowersettingsinLaptop

In a Laptop It is essential that,manage the power properly for a better performance. Windows
operating systems provides many options to manage the laptop's power settings.

Power options can be set to a pre-configured Windows settings, or customize the settings
according to user’s need. Depending on the operating system, the choices may be: Hibernate,
Sleep or various custom settings.

Hibernate:WindowsXPprovidestheHibernatesetting,butthisoptionismissingfromWindows Vista
and Windows 7. Users complained of numerous computer “freezes” and problems with
Hibernate; frequently, Windows had difficulty starting up after being in the Hibernate mode.
Instead, Vista and 7 offer the Sleep setting, which is much like Hibernate but is more reliable.

Sleep: The Sleep setting enables the computer to save all the work into the computer's RAM.
WhenthecomputerwakesfromSIeep,theworksessmn|srestored Itisnotnecessarytorestart  the

The best power settings balance energy use and productivity. When on battery, configure the
laptoppowertoreducedisplaybrightnessandtogointoSleepmodewhenidle.Forbestresults,
itisadvisedtoshutoffthedisplayafteridlefor15to20minutes,andshutofforsetSleepmode for the
hard drive after idle time reaches 20 to 30 minutes.

LaptopComponents

Adapter:It is a power supply unit for electronic devices. Also called an "AC adapter" or
"charger," power adaptersplug into a wall outlet and convert AC voltage to a DC voltage.
Computers use multiple DC voltages, and the power adapteris the external part of the power
supply for a laptop.
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Battery:Itisusedtoprovide power backupinordertooperatelaptopwhen AC mainspoweris not
available. The common laptop battery voltages are 10.8V, 11.1V or 14.8V. All the laptop
batteries are rechargeable. The common laptop battery types include lithium ion (i.e. Li-ion),
nickel cadmium (i.e. NiCad) and nickel metal hydride (i.e. NiMH). Out of these Li-ion is being
mostcommonlyfoundinlatestlaptops.Theyaremadeusingvariouscombinationofcellslike3 cells or
4 cells etc.

RAM types: RAM is the short form of Random Access Memory. It is the type of memory which
canbeaccessedrandomly.ltistemporarymemorywhichstoresdataandLaptopusesSO-DIMM
(small outline dual in-line memory module. SO-DIMMs are a smaller alternative to a DIMM,
being roughly half the size of regular DIMMs.)DDR SDRAM types which are double data rate
synchronous dynamic random-access memory (RAM) class of memory ICs. The common types
of SDRAM include DDR1, DDR2, DDR3 and DDRA4.

CPU types: Laptop processors are different from the desktop counterparts because the laptop
processor must have to run the laptop when the laptop is not plugged into an outlet. So it
limited amo“t of power. ’

ost laptop wusersdon't need hig
gaming and vi editing, you'll

diagram:Alaptopmotherboard
istheprimary printedcircuitboard
(PCB)insidethe laptop that contains the
components that make the computer
work.

Significantly the Laptop mother boards
are thinner and smaller than a desktop.
With a smaller motherboard, the
components must be closer together. A
poorly designed motherboard could
cause problems with heat build-up or
interference between components.
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Laptop motherboards also might have an odd shape or several notches, allowing them to fit
inside the thin laptop case, along with other necessary components.

Thelaptopmotherboardmightnothaveanyexpansionslots,whileadesktopboardmighthave
fiveormore.Ratherthanusingexpansionslotsandexpansioncardsforitemslikesoundcardsor
networking, a laptop motherboard would include those components directly on the
motherboard, and they're called integrated components.

Laptop Keyboard:
A typicallaptop
keyboard layout

hastypewriter
keys, shift keys, function
keys, and cursor control keys.

eW yappears
the bottom row between
Fn and Alt keys; the

4N
,orpu
its chara

e Function keys: These keys are labeled F1 through F12 and are found on the top row of
the keyboard, right above the number keys.

e Cursor-controlkeys:Thesekeyscanbeanywherearoundthekeyboard,althoughinthis
example, they’re on the top and bottom right. They include the four directional arrow
keys,usuallyfoundinaninvertedTpattern,aswellasthelnsert(orins),Delete(orDel), Home,
End, PgUp (or Page Up), and PgDn (or Page Down) keys.
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Windows10Installationsteps

Step 1: Go to the BIOS SETUP. Open BOOT option and choose DVD as 1** boot option, choose
USBdriveas2"bootoptionthanHDD/SDDas3"bootoption.SaveyourBIOSSETUPandlogout ~ from
the BIOS setting.

Step2:Inserttheoriginalwindows1oDVDintoDVDdrive.

Step 3: It will ask you press any key to boot from DVD. Press any key within 15 second after
showing the message. Now the computer will start booting from DVD.

Step 4:This is thefirstscreenofWindows 10 you willsee,whereyou choosetheOS’language,
timeandcurrencyformat,andinput method.

Step5:Whenyou reachtheinstaller screen,select“InstaliINow”andfollowtheinstructionsto
installWindows10onyour PC.
B

e setup takes?couple
10.Typeitand  press
nothaveaprod ey,andyourcopyis
indows 10 without providing the

internet.

Step 11:0Once the installation is done, the Windows 10 setup automatically reboots, at least
once, to run the first-time configuration scripts. Wait for the process to finish. If you see the
prompt below, you can skip the waiting by pressing Restart now.

Step 12:While you wait, Windows 10 shows you the status of its "Getting ready"activities,
letting you follow the progress.

Windows 10installprocesstellsyouthattheoperatingsystemisGetting ready
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CustomizationofWindows10installation(setupsteps)

Step 13:After the reboots are finished, Windows 10 asks you to choose the region where you
live. Select it from the list, and then click or tap Yes. Always you have to choose India.

Step 14:You are asked to confirm the keyboard layout that you want to use. Choose the
keyboard you prefer, and press Yes.

Step 15:If you do not want to use a Microsoft account, you can install Windows 10 without it.
When the Windows 10 installation asks you about it, choose to create and use anoffline
account on your PC. It's also known as a local user account (or non-Microsoft account). To do
that, click or tap on the "Offline account"link at the bottom left of the sign-in screen.

Stepl6:Enterthepasswordthatyouwantto useforyourofflineaccountandpressiNext.

Stepl7:For offIipeaccounts,Windowleasks outoanswerthree securityquestions.Choose the

Step 18:0n tI&ext step, you're

e Preventive maintenance (PM) is a series of maintenance carried out to prevent system
problems. It can be done as a precautionary measure to avoid any problem in future.

e Preventive maintenance includes PC components such as, mouse, keyboard, drives, and
monitor to ensure smooth functioning of a PC.

e Preventive maintenance can be carried out as per the manufacture’s guide line using
appropriate cleaning materials. Some common problems those must be taken care as a
Preventive maintenance are:
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o  DustProofing:DustmaydamageHDD,FDD,RAMandothercomponentsofacomputer.So,
precaution should be taken by cleaning the room and other equipment regularly.

o High temperature: It causes data loss, intermittent problem and early failure of electronic
components.Precautionshouldbetakenbyprovidingsufficient coolingandaircirculation.

e Electrical Noise: It causes break down of the various circuit and signals. Precaution should
be taken by shielding cables, using isolation circuit etc.

e Magnetic fields: Affects data recorded in a floppy disk. Precaution should be taken by
keeping the PC from Audio speaker and TV.

e Power Fluctuations: Causes unreliable operation and damage of electroniccomponents.
Precaution should be taken by using CVT, Surge suppressor, isolation circuit etc.

Imroperhandlmg Corruptionofdisk&data,damageofkeyswitchofkeyboard.Precaution
§ be taken byﬁmdlmg the co orog

Preventi mahnanceprovidesth 0

e |tsaves by redﬁgn e
associated comp
It

process.

e Thediagnosticprocesscanincludeaphysicalinspectionofasystem,theuseofadiagnostic
computer to evaluate the system, interviews with system users, and a number of other
steps.

e Afterdiagnosisthenextstepisrepairorreplacementofdamagedcomponentsorsoftware.

OnlineMaintenance:

e |nOnlinecomputerMaintenanceprocessauserwillgethelptorepairthecomputerthrough
online process like Telephonic call or through Internet.
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e Hardware breakdown problem can be solved quickly through the online service & support
center of the manufacturer.

e Mostofthesoftwareproblemcanbesolvedthroughonlinemaintenanceprocessby updating
various software and operating system security patches.

o Ifthesystemisrunningslowthantheonlinesupportsitecanrunalotoftestsonoursystem to
diagnose the problem and solve the problems by installing some update patches.

Nowadaythisisthemostpopularwaytogetthesupport.ltsavestimeandmoney.Fewexam- ples of the
online Computer repair are:

Theycanscheduletheonlinescanofthesystemaspertheuser’srequirement.

Theycanupdatethesystempatchlevelonlinesothesystemkeepsrunningsmoothly.

Theycankeepwatchingonthehardwarestatuslogs soitcanberepairedincaseof need.
eycankeepthetrackoftheper

Thereisajunkdisplayinthemonitor.
Theprinterstartsprintingsuddenlywithoutanyprint command.
TheFloppydiskdriveorCD-Drivealwaysremainsselected.
Theharddiskdrivenotreading.

SUSORCIIS

Nature ofFaults

Computerfaultscanbebroadlydividedintotwotypes.Theyareasfollows.

1. Permanentfault:

Ifthecomputermisbehavesconsistentlythanwecansay itisapermanentfault.For
example, any number of times the program run, the results or the symptoms are
same.
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2.

Intermittentfault:

Ifthecomputer’sbehaviorisnotconsistencethantheproblemisknownasintermittent
problem.In this type of problem, the computer will suddenly starts malfunctioning.
Afteracertaintime,itrecoversfromthefaultautomaticallyandagainstartsfunctioning
properly.

Typesoffaults

Generally,therearetwotypesofcomputer fault.Theyare:

1.

Hardware fault:
Ahardwarefaultcanoccuratanytimeduetoelectronicproblem,mechanicalproblem,
environmentalproblemandmediaproblem.Alltypeofhardwareproblemmaybeboth
solidandintermittentproblem.ltiseasytofindasolidproblembutitisverydifficultto find an
intermittent problem.

ftwar‘efault: \

e software problem m

MicrosoftScandiskandNortonDiskDoctor:Theseprogramsareusedtocheckforhard  disk
problems. This includes file system corruption and hard disk read errors. They should
be used when hard disk problems are suspected.

NortonDiagnostics:ThisutilityismeanttogobeyondtheSystemInformationprogram
andactuallyperformtestsonthehardwaretoidentifyproblems.Itincludestestsofthe
processor and motherboard and system memory, and will identify some types of
resource conflicts.
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Varioustools:

Therearetwotypesoftroubleshootingtools:

1. NodalTesters
2. System Testers

Thenodaltestersaresimpleconventionaltestequipmentusedtoprobeinandaroundthefaulty circuit.
These testers include logic probe, logic pulsar, current tracer and oscilloscope.

Logicprobe:Logic probe is a hand-held low-cost test equipment through which ninety percent
ofthefaultcanbediagnosed.ltisusedtofindoutthelogicstateofanynodeinacircuitincluding  steady
states and pulses.

Logicpulsar:Thelogicpulsarisahand-heldtoolusedtoinjectpulsesattheinputofalogicgate. The user

can use a single pulse or a stream of pulses at different frequencies.
L .

»

Faultfindingisatechnique.Sometimesevensimpleproblemscannotbetracedinareasonable
amount of time. A service engineer should learn the techniques of trouble shooting and fault-
finding techniques. Some of the common elimination steps are:

1.

o W om WS

Check the AC input voltage. The voltage must be within the specification of the
computer.

Thevoltagedifferencebetweenthegroundandneutralshouldbelessthan6v.
ChecktheDCoutput voltageofthe SMPS.

Checkwhetherallcablesareinstalledproperly.

Checkforloosecontact inanyconnectors.

CheckwhetherthecoolingfaninsidetheSMPSis working.
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7. CheckdustsensitiveareaslikeFDD,opticaldrive, etc.

8. Inspectforanybrokencomponentslikeresistors,capacitors,IC pins,etc.

9. Checkwhetheranykeyonthekeyboardisstock permanently.

10. Checktheaddressbus,databusandcontrolbussignalsandruleoutwhetheranysignal is

stuck at 1 or 0.

Systematic Troubleshooting:

Troubleshootingdependsontheabilityandexperienceofahardwareengineer.Thedurationof
downtimeofacomputerreflectsthecapabilityandperformanceofahardwareengineer.There  are
two types of troubleshooting.

1. Adhoctroubleshooting:Itisatypeoftroubleshootingwhereanengineercansolvethe

problem for a short period without doing any proper and systematic diagnosis. In this
process though the fault can be eliminated but it may happen again and again. So this
pe of troublesﬂooting does n :

\ yic troubleshooti
ough it is taking more tim
veryhelpfulforahanﬂvar eng
the following steps.

analyzing the symptoms properly, a hardware engineer can get the clue and
several steps can be skipped during fault location. Hence in this way the
performance and ability of a hardware engineer can be improved.

e FaultDiagnosis:Faultdiagnosisishighlysophisticatedandscientificprocess.To
diagnosis a fault an engineer should have inelegant, presence of mind and
detective skill. During diagnosis a fault an engineer should apply multi-
dimensional views like:

o Architecture:Before diagnosis an engineer should know the
architecture of that computer. So many problems can be detected by
analyzing the behavior of the computer including both hardware and
software (both system & application software).
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Organization:Twocomputershaving same architectureneednot have
the same organization. So, before diagnosis a fault the hardware
engineer should know the organizational aspect like physical
arrangement of various subsystems of that computer. It will help a lot
to diagnosis a fault.

Engineering Layout:Certain problems are caused simple by physical
layout offaultslike faulty cable, looseconnection, openwire etc. So to
handle these problems an engineer should thoroughly analyze the
physical aspectsofcircuit diagram, board layout diagram, cable signals
list, jumper setting etc. of that computer.

Environment:various problems can cause due to environmental
condition like high temperature, dust, voltage fluctuations, electrical

It is a flow chart of hardware circuits or program logic. Detailed logic diagrams show all logic
functions of the equipment. In addition, they also include such information as socket locations,
pin numbers, and test points to help in troubleshooting. The detailed logic diagram for a
complete unit may consist of many separate sheets.

Firmware

Firmwareisusuallydefinedasatypeofprogramthatrunswithinanelectronicdevice.Firmware is not
categorized either as hardware or software, but a mix of both. The reason firmware is
considered a combination of both categories is that firmware employs an executable program
(.exe) and includes an integrated piece of the electronic device. Firmware is a combination of
software and hardware. Data stored in ROMs, PROMs and EPROMs are firmware.
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Upgradation ofsystem

Asystemupgradetypicallyinvolvesaddingnewhardwareorupdatingsoftwaretoincreasethe
functionality ofasystem.However, system upgradesalsohave many less-knownbenefitssuch as
an increase in the lifespan and better efficiency of computer equipment.

Effective systems upgrades involve making coordinated and consistent improvements.
Hardwareupgradesinvolve  changeslikeswapping  yourharddriveforaSolidStateDrivetoboost
performance or upgrading your RAM to improve running efficiency of your system.
Herearefivehardwareupdatesthatcanhelpyou evadesystem hang-ups:

1. RAM-Youcanupdateto4GBor8GB raminunderS$50.

2. Harddrive—Youcanswitchatraditionalharddrivefora solid-statedriveforbetter
performance.

v ) .
pcard—Ifyou’reagameroranim

all bugs
type of software update is one that protects your operating s
hackers or viruses are exploiting.

ystem from weaknesses that

Softwareupgrade

Asoftware upgrade is a completely newversion ofa software that includes significant changes
that can enhance your current version. Sometimes, you need to buy the new version of a
software upgrade to access it. Other times, software companies offer new versions to users of
oldsoftware versionsfor free. Typically, whenthelatter occurs,youhaveto be registeredwith the
software company to access the upgrade. That’s why it’s important for you to ensure that all
systems on which you have software installed are registered with the software company.
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Virusconcepts

VIRUS stands for “Vital Information Resources Under Siege”.A computer virus is a malicious
software program loaded onto a user’s computer without the user’s knowledge and performs
malicious actions. The term 'computer virus' was first formally defined by Fred Cohen in 1983.
Computer viruses never occur naturally. They are always induced by people.

Inmoretechnicalterms,acomputervirusisatypeofmaliciouscodeorprogramwrittentoalter
thewayacomputer operates andisdesignedto spread fromone computertoanother. Avirus
operates by inserting or attaching itself to a legitimate program or document that supports
macrosinordertoexecuteitscode.Intheprocess,avirushasthepotentialtocauseunexpected or
damaging effects, such as harming the system software by corrupting or destroying data.

Howdoesa computervirus attack?

OnceavirushassyccessfuIIyattachedtoa rogram,file,ordocument,theviruswillliedormant  until
ces cause the computer o 0

computer,youhavetorunthei

ismeansthat  aviruscanremai
'ptoms.However,ongeth o

e Frequentpop-upwindows.Pop-upsmightencourageyoutovisitunusualsites.Orthey
might prod you to download antivirus or other software programs.

e Changestoyourhomepage. Yourusualhomepagemaychangetoanotherwebsite,for
instance. Plus, you may be unable to reset it.

e Mass emails being sent from your email account. A criminal may take control of your
account or send emails in your name from another infected computer.

e Frequent crashes. A virus can inflict major damage on your hard drive. This may cause
your device to freeze or crash. It may also prevent your device from coming back on.

e Unusually slow computer performance.A sudden change of processing speed could
signal that your computer has a virus.
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e Unknown programs thatstartup when you turn on your computer. You may become
awareoftheunfamiliarprogram when youstart your computer.Or youmightnoticeit by
checking your computer’s list of active applications.

e Unusualactivitieslikepasswordchanges.Thiscouldpreventyoufromloggingintoyour
computer.

Whatarethedifferent typesofcomputerviruses?

1. Boot sector virus: This type of virus can take control when you start — or boot —
yourcomputer.OnewayitcanspreadisbyplugginganinfectedUSBdriveintoyour
computer.

Web scripting virus: This type of virus epr0|ts the code of web browsers and web
pages If y%access such a

7. Fileinfectorvirus:Thiscommonvirusinsertsmaliciouscodeintoexecutablefiles—
filesusedtoperformcertainfunctionsoroperationsonasystem.

8. Multipartite virus: This kind of virus infects and spreads in multiple ways. It can
infect both program files and system sectors.

9. Macro virus: Macro viruses are written in the same macro language used for
software applications. Such viruses spread when you open an infected document,
often through email attachments.
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Howtoremovecomputer viruses

You can take two approaches to removing a computer virus. One is the manual do-it-yourself
approach. The other is by enlisting the help of a reputable antivirus program.

1. Want to do it yourself? There can be a lot of variables when it comes to removing a
computervirus.Thisprocessusuallybeginsbydoingawebsearch.Youmaybeaskedto
perform a long list ofsteps. You’ll need time and probably some expertise to complete
the process.

2. |If you prefer a simpler approach, you can usually remove a computer virus by using an
antivirus software program. For instance, Norton Antivirus or Quick Heal or any other
Antivirus can remove many infections that are on your computer. These Antivirus
products can also help protect you from future threats.

Antivirus

- 3
ftwareisavite}compon t
i aynst dataand secu a
program or set of programs that are o

er,
oftware viruses, and other maliciou W

Malware signature antivirus: Malware, or malicious software, installs viruses and spyware on
your computer or device without your knowledge. Malware can steal your login information,
use your computer to send spam, crash your computer system, and essentially give
cybercriminalsaccesstoyourdevicesand theinformationstoredonthem,and eventheability to
monitor and control your online activity.

System monitoring antivirus: This is where system monitoring antivirus software comes into
play. This antivirus protection can monitor software and computer systems for behaviour that
is suspect or different of the user. For instance, alerts are created when a user connects to
unfamiliar sites or attempts to access a large number of files, or when there’s a significant
increase in data usage.
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Machine learning antivirus: Another form of protection can be machine learning techniques,
which monitor “normal” computer or network behaviours. The machine learning antivirus
software is able to limit activities by programs or computers if they look suspicious.

More specifically, machine learning detection implements algorithms to facilitate malware
detectionthatisbroaderinscope.Thistypeofantivirusprotectionisbeneficialbecauseitworks with
other antivirus applications to provide multiple layers of protection.

SomeAntivirus Names:

Norton Antivirus: Norton antivirus from Symantec is one of the most popular antiviruses that
areusedallovertheworld.Manycorporatesplacedtheirtrustinthispopularsecuritysoftware.
ThisisapatentedantivirusthatprotectsyourPCfromanykindofonlineandofflinethreats.This
antivirus offers social networking protection and 24/7 support.

McAfee Antivirus: It offers antivirus security for home usage, home offices and also large
ons.Thecompanyoffersarang tey
Security, Endpoint Protectio

2N svons and services

rendMicroAntivirus: You canse

d antivirus

INing teg

AVG Antivirus: The AVG antivirus is available for your PC, Mac, Tablet and also mobile. Their
award-winningantivirussoftwareisamust-haveforanykindofdevicethatyouwanttoprotect.
Thebestpartisitisafreeantivirusandofferstherangeofservicethatequalsanypaidantivirus software.
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UNIT-7

Definitionofnetwork:

Anetworkis a collection of computers, servers, mainframes, networkdevices, peripherals, or

other devices connectedto one another to allow the sharing of data. An example of a network

isthelnternet,whichconnectsmillionsofpeopleallovertheworld.Basically,networkisoftwo types:
1. Wire

2. Wireless

Networktopologiesand

A network topology is the physical and logical arrangement of nodes and connections in a
network. Nodes usuallyincludedevicessuchasswitches,routers andsoftwarewith switchand
turessNetwork topologies a

-

-
Mesh Topology Ring Topology Star Topology

T

=1 @ =]
==s =3

Publicnetwork:Apublicnetworkisanetworktowhich anyonecanconnect.Thebestexample of such
a network is the Internet.

Privatenetwork:Aprivatenetwork isany network towhichaccessisrestricted.Acorporate network or
a network in a school are examples of private networks.
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TypesofComputer Network

ALAN(local area network) is a group of computers and network devices connected together,
usually within the same building.

Types of Computer
Network

LAN MAN WAN

etropalitan a@ network) is'g
ity or town.

AWAN ide‘a network), in compari AN, is not restricted to a geographic
ocation,althoughitmightbeconfinedwi : tateorcountry.AWANconn
Is, and may be limited to an: Y Ori an organization).¢ &1&.
public. The technology is'h ed and re pensive nternet ﬂ .

N gAY

<.0
- \.1

.
N
.

standard, nearly all new computers
have a network interface build
directly into the motherboard.

Networkcardscancommunicatewitheachotheroverthesame network usinga networkswitch, or
if two computers are directly connected. When computers need to connect
toadifferentnetwork(e.g.,the Internet),theymustbeusea routertoroutethe network packets to
the correct network.

In a desktop computer, the network card is most often located near the USB portson the back
if it is an onboardversion. If it is a separate network card (not onboard), it usually is located at
the back of the computer, near the bottom, taking up a PCl slot.
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In a laptop, the network card is integrated into the motherboard. The network port where you
plug in a network cable is often located on the side on the laptop, or it may be located on the
back.lfyoucannotfindanetworkportonyourlaptop,itmayonlyhaveawirelessnetwork.You
canpurchaseanetworkcardforlaptops, whichisinstalledintoa PC cardslotonthesideofthe laptop,
if available.

Networkinterconnectingdevices

HUB

Hub is a kind of device that creates a computer Hub

network by connecting multiple computers in a
LAN. It has multiple RJ-45 female ports that
connect each computer by using twisted pair
cable and RJ-45 male connector. The Hub
receivesdatapacketsfromthesenderandsends
ets to every other port beca
yerdevice.So,ithasnowaytoke:
rack ofy which computer is conn

Ethernet, FDlhocal Talk (Apple),

datla
before forwarding It. This feature allows the hub to monitor the data before forward. Some
active hub comes with a feature that rectifies the data/signal before forwarding it in the
network. Active hubs help in troubleshooting at certain level. Active hubs are more expensive
than passive hubs as they provide additional features.

IntelligentHubs:
Anintelligenthubprovidesallthefeaturesofapassiveandanactivehub;italsoprovidessome
features, which help in managing the network resources effectively and efficiently. Intelligent
hub helps in improving the performance of the network. An intelligent hub can decide which
packet goes in which output line, this helps in controlling and minimizing data traffic in the
network.Itresultstheimprovedperformanceofthenetwork. Anintelligenthubitselffindsout the
problem in the network, diagnoses it and tries torectify it before hamper the performance of
the network. Intelligent hubs provide feature that helps in determining the exact cause and
exact place of the fault.
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Intelligenthubalsohelpsinmanagingthedatacommunicationwithinthenetwork.ltrecognizes
theslowerdevicesautomaticallyandhelpsthemtotransmitthedatawiththeirownspeed,and during
this time the hub manages the traffic within the network effectively.

SWITCH

A network switch is an
integral part of any local
area network and is
responsible for providing
connectivity

between
various network segments,
along with the control of
data traffic within the
terminals.Anetworkswitch
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StoreandForwardSwitching
InStoreandforwardswitching,Switchcopieseachcompleteframeintotheswitchmemoryand
computesaCyclic ~ RedundancyCheck(CRC)forerrors.If  aCyclicRedundancyCheck(CRC)error
isfound,theframeisdroppedandifthereisnoCyclicRedundancyCheck(CRC)error,theswitch
forwards the frame to the destination device. Store and forward switching can cause delay in
switching since Cyclic Redundancy Check (CRC) is calculated for each frame.

Cut-through Switching
Incut-throughswitchingmethod,theswitchcopiesdestinationMACaddress(first6bytesofthe
frame)oftheframebeforemakingaswitchingdecisionanddecidestheoutgoingswitchport.lt
startstoforwardtheframeassoonasitreadsthedestinationMACaddressandoutgoingswitch  port.
In this method the switch reduces delay in transmission but a problem is that the switch may
forward a bad frame.
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Unmanaged Switch

An unmanaged switch provides very basic network management tools and provides the most
basicfeatures,whichincludesbandwidthallocationtoportsanddirectingdatatrafficwithinthe
connected computers. It is a low-cost Ethernet switch with no interface or SNMP based
communication.ltisnotmonitoringthenetwork traffic. Theseare rackmountedswitcheswith LED
indicators to check connectivity. It cannot be configured or customized according to the
requirements of the organization.

Managed Switch
Managedswitchesarefarsuperiortounmanagedswitches.lthasthecapacitymonitorthedata traffic
over the network using SNMP. These switches are designed to handle data traffic over a large
network. It comes with an advanced software and hardware capabilities that enables
bandwidth control and provides the administrator to control the network traffic with block or
accesstocertainpartsof ~ thenetwork throughthecreationofvirtualLANs.Errordetectionand
handlingismadesimplerwithamanagedswitchduetocentralizedcontrolandmonitoring.This
typeofswitchesisusedinaverylargenetworkwherethesystemadministratorneedstocontrol  the
allotment, needs VLAN an
-
-
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routerwhichisdirectly connectedtolrt.
Aroutercanalsoallownetworksthat
couldnotnormallycommunicatewitheachothertoexchangedata.lnotherwords,aroutercan
connect two different networks. Various routing protocols are used for routing data packets
from one network to another network are: -

*  RoutingInformationProtocol (RIP)

*  OpenShortestPathFirst (OSPF)

* IntermediateSystemtolntermediateSystem(|S-IS)

* InteriorGatewayRoutingProtocol(IGRP)

e EnhancedInternalGatewayRoutingProtocol(EIGRP)
e BorderGatewayProtocol (BGP)
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Typesof routers

Corerouter

Core routers are generally used by service providers (i.e., AT&T, Verizon, Vodafone) or cloud
providers (i.e., Google, Amazon, Microsoft). They provide maximum bandwidth to connect
additional routers or switches.Most small businesseswillnotneedcorerouters.But verylarge
enterprises that have many employees working in various buildings or locations may use core
routers as part of their network architecture.

Edgerouter

An edge router, also called a gateway router or just "gateway" for short, is a network's
outermostpointofconnectionwithexternalnetworks,includingthelnternet. Edgeroutersare
optimized for bandwidth and designed to connect to other routers to distribute data to end
users. Edge routers don’t usually offer Wi-Fi or the ability to manage local networks fully. They
typically have only Ethernet ports—an input to connect to the Internet and several outputs to
connect additional routers.

B
-

ohrouter

istributi ﬁter, or interior ri
wiredconnecti ndsendsitontoen

includes physical (Ethernet) conne

TypesofNetwork cable

Network cable acts like a medium through which information travels from one network device
totheother.Thetypeofcableselectedforanetworkdependsonthenetwork’s  size,topology, and
procedure. The various types of network cables act as the backbone of the network
infrastructure.Below are the different types of network cables:

CoaxialCables
Thefirsttypeofnetworkcablesisthecoaxialcables.Thesenetworkcablesweremostcommonly

usedforconnectingtelevisionsetswiththeantennas.Itisdesignedinsuchawaythatittransmits  high-
frequency signals.
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Although coaxial cabling is difficult to install, it is highly resistant to signal interference. In
addition,itcansupportgreatercablelengthsbetweennetworkdevicesthantwistedpaircable.  The
two types of coaxial cabling are thick coaxial and thin coaxial.

Thiscablecontainsaconductor,insulator,braiding,andsheath.Thesheathcoversthebraiding,
braiding covers the insulation, and the insulation covers the conductor.

Sheath

Insulation (PVC, Teflon)
Braiding
Conducting core

Braided shielding

v
his is the outer layer of t
ble.

types of cable.

TwistedPairCables

Thetwisted-paircablewasprimarilydevelopedforcomputernetworks.Thiscableisalsoknown
asEthernetcable.AlmostallmodernLANcomputernetworksusethiscable.Thiscableconsists of
color-coded pairs of insulated copper wires. Every two wires are twisted around each other to
form pair. Usually, there are four pairs. Each pair has one solid color and one stripped color
wire. Solid colors are blue, brown, green and orange. In stripped color, the solid color is mixed
withthewhitecolor. Basedonhowpairsarestrippedin theplasticsheath,therearetwotypes of
twisted-pair cable; UTP and STP. In the UTP (Unshielded twisted-pair) cable, all pairs are
wrappedinasingleplasticsheath.IntheSTP(Shieldedtwisted-pair)cable,eachpairiswrapped with
an additional metal shield, then all pairs are wrapped in a single outer plastic sheath.
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SimilaritiesanddifferencesbetweenSTPandUTPcables

BothSTPandUTPcantransmitdataat10Mbps,100Mbps,1Gbps,and10Gbps.
SincetheSTPcablecontainsmorematerials,itismoreexpensivethantheUTPcable.
BothcablesusethesameRJ-45(registeredjack)modularconnectors.
TheSTPprovidesmorenoiseandEMlIresistantthantheUTPcable.
Themaximumsegment lengthforbothcablesis100metersor328 feet.
Bothcablescanaccommodateamaximumof1024nodesineachsegment.

Thefollowingimageshowsbothtypesoftwisted-paircable.
AN

iberopticcableiscompletelyimmunetotMIandRFl. Thiscablecantransmitdataoveralong
distanceatthehighestspeed.ltcantransmitdataupto40kilometersatthespeedof100Gbps.
Fiberopticuseslighttosenddata.ltreflectslightfromoneendpointtoanother.Basedonhow  many
beams oflight are transmitted at a given time, there are two types offiber optical cable; SMF
and MMF.
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SMF (Single mode fiber) optical cable
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MMF (multi-mode fiber) optical cable

SMF(Single-modefiber)opticalcable

This cable carries only a single beam of light. This |s more reliable and supports much higher
andlongerdistancesthan th

300 or 1550 nano-me

F-Type

The F connector is a type of RF connector commonly used for
cable and satellite television. It uses the centre wire of the
coaxial cable as the pin of the male connector. The male
connector body is typically crimped onto the exposed outer
braid. Female connectors have a 3/8-32 thread. Most male
connectors have a matching threaded connecting ring,though
push-on versions are also available.
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ST(StraightTip)andSC(SubscriberConnectororStandard Connector)

Fibber network segments always require two fibber

cables: one for transmitting data, and one for

receiving. Each end of a fibber cable is fitted with a ‘ \
plug that can be inserted into a network adapter,
hub,orswitch.IntheNorthAmerica,mostcablesuse a

square SC connector (Subscriber Connector or ;s
Standard Connector) that slides and locks into place { /- Q
when inserted into a node or connected to another .

fibber cable, Europeans use a round ST connector
(Straight Tip) instead.

rs are used for sin
offer extremely precise positioning

otical source emitter and ‘the
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