Computer
Science




Networking

Student Learning Outcomes

& To eaplain chent/smhr Retworing.

# To idantify thie benofis of rtwork.

* T chiscuss Thi Stuciund of RoTwdrks.

* To Coscripn WReEY. ransmasion modam and communkcalion dgevices.

Hetworking i the practios of linking Tvwo or mone computing devices
together, maindy for the punpose of sharing datn. i piso allows 1o shang
devices ia prnters and game consales and olher Compuiens i your
homa of odfica. Networks alicw many usars i Bocess shared dola
and programs simulsneousty, When dala and peograms are S1oded
on @ et and shanod, Fdvidual users 0o nol Reed 10 kD COpies
of Uhe Gata Bnd programs on their own computens thus reducing data
duplicatpn,

Clipntfserver describes the relalionship between two computer peogirams in which the clisnd
PROGIRM Makis & Sohvice Mquest 1o the sorvor pragram, For cxamphe, B wih beowsss (8 8 clan
progrmem at 1he user computer thal may access information from oy web sener in the worid, To
chinck your Bank Socount Teoem your compulns, & wib Deowsor clhonl PrOgimm In yiur computor
forwards your noguest to @ wob sonor progrom ol the banic. That progrom mry (0 tum forsmed tho
sl i B8 0w dAtRbASE Clionl program that sonds 8 rogues) 1o 5 dataDase sorer ot andathor
bank computer 10 retievg your acoount balance. The balance & returned 1o the bank databads
Cpny, which in Durn Sores 1L Dack 1o the wob Browss cliont in your porsonal cosmpnfar, whach
displays the information Tor youw,

The cllert/aarwor madal con ba used 00 1he Mnborret a8 well a8 Local Aren Nebword (LANS).

A rtwork prowices mary benafite. Thess of (ha mos importar] benefits include th following
# [ plicvs marTy usens 10 a00ess progroms and dota at 1he same Ume,

# [ plicrws e R0 share ponipheral devices such &5 prinjers ond Sconnoers.

o I Mk COMMNICHTIon Cassnr,




If you veant bo wnderstand the differant types of nefworns and how they operate, ¥ nedd bo knos
i nebbwarks e Strustured, Then are indes main types of networis.

Local Area Network [LAN)

ILAMN {Liowal Are Nertwinii] @ 5 Ptk il CONMSCES SOMBUSSE.
Fed PEsLeni o IOEEUsEE i e SR MO0 oF twd Fiamd of 1he
sarma it of tat fibdra of the same Bulldirg of buldings that
arg pearby, Thia & the most widely uséd network |n
organizaticns, LAN normally operaies within & compact ansa
such os an office building or 8 compus and is ownod by ihe
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using organimaticns, & LAN can consist of just two PCs oonnected togeihir 1o shang resounces oF
il can include hundreds of computars of dilferent kinds. bn a large company, for example, wo
depariments may fane thedr oen sopamio LAN but B the depariments need to share datn, then
hiry can creats @ link betweon (P tad LANS,

Wide Area Hetwork (WAHN)

WAN (Wide Area Metwork) i 3 network in shilch two o mone LANS are connected together, For
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Metropolitan Aren Hetwark (MAN)

AN [MArDpolian Afma Network) s 4 vory rge-scae
OO, IO CORFOCES MuTIhs COMOMAN LANS 1Rether,
MANS Bfe feot uSUARY whed By & SINgLe SrgAnLETion;
Thn P EEFTEPUNEEAON Chevicrss Bl BOuDrment ane Usally
maintained by 8 Rroup or Singhe network provider which
sails its networking Senvices to comorate customers, = &5 R
AN often thkes the role of 8 hiin-5p00d network that H”‘

aliows %07 the sharing of reonal MSHUITES. L

CEATE. 0 COmpany miry hive i corporate Readguasiomn
and manufecturing plant in one city ond s marosting office
In ancther city. Each site nieds MSOUEs, Gals Bnd progmems
kacally, But it aleo needs i0 Shane dain wiih the oLher sine,
Tes Beennplieh s fent of Sat Commmrenton, th oo pacy
EAR Create 8 WAN. I covers &0 urlimited distarce by wting
Relaphon lings, micwing o commisnication Satelis links.
This is used by large ceganiztions and government agencies.




T word topoiogy ks derved from the Greek wond “Topos® which means “Place”. in commanicition
networks, & Iopiopy & a method of the armangement of o REbwork, iINCludng B8 Nooes Le. COMpUARTS
and pther devices and connecting lines. Thens e different Wopogies, a8 4Soribid beiow:

. Bus Topology
Bus topiogy B the mast simple, populns and

Irumpisnsion of 0l thee Eapologies. In th bus Topoiogy, l g— !
1Fsd S 5. Bk cnd a0l Brsd el clinnt PCE [dindted) * ﬁ

ore connacind o differont points o posdions, All
T GEEE &
transher roto ks betwodn 1 to 50 Mbps [ Mogabits

Per Second) dopending on tho channl used with cortaln limdintians. |f thono IS & peoblem wilh
itk cobile, tha entire niteosk goos. dowr,

2. Ring Topology
This ey Firs & Samae disip snd Gorsats of & sirge calie
that forms tha main cata path in the shaps of a fing. Ench
daricd B connectsd Lo B closed oop of cobils. Signat travel in
ong dinéction from one node Lo all olfer nodes anound the loop.
The tniuro of 0 singhe rdde cadn Couse tha onting network bo fad,

3. Star Topology

Thiss ks o form of LAN arohiteciune in which nodes o0 0 notwork ang
BonnGInd 10 & COmimsn Coriral hub of Switth snd Uhis is Gonmnd by
the izt of dedicated links, It B sasior 10 maintadn and troubleshoot ;

Iy changing the conrecticn 1o thee hish 81 the oentral wiring closet.
If omp connpetion falls, the rest of the rolwork B unaflocied. Ues

of massive cabling makes (his lopology cxpenshe 1o install,

. Mesh Topology
Mesh lopoiogy s a variation of thi Dus, in which all devices am
eanmechod (o ene anothes in 8 daksy-chaln fashion as appasod
B conngcling in sequence fo @ Sngle nefwork Cable. Each rode
s enpabie of ansmITing reoehing mnd mouting dotn.




4. Tree Topology
Tree topology |8 chsaniioly o fybeid of the Bos and star loyouts. The
Ibadic Inpology IS aimilar 1o that of 8 bus, wilh nodes connacied in
soguenco 10 @ linoar ceniral cable. But trie notworks may haw
“Branchod” (ht SoM10in multiple workatationd (Ratl are conmected
polriLo-point bn o stardien pattem. Signats from a tronsmitting node
el Uhis lengh of 1P mbdurm S B fediiid by Sl oUhaT Mdded.

Thes tesren transmession modium refors to the malesniad on which sfgnals are casriod, In & network,
@ cable ks refered i 85 & ahsmisgion moedium. Hene aha the different types of cables used fiyr
Irnnsmsson;

Coaxial Cable

This cabla conabsts of an slectrically conducte wirs surmcunded by an
guler i of insulating material, usuaBy plastc of rubber, This purpose
of thr shislding ke B to reduce extermal etectrical intererence, Coaxial
caibiss Bre it for Erbfelrmistion of Migh-frequency oudio, vicksn, compuir
st B CPBT Sagnnds.

o Twisted Palr Cable
@~ " |t isthe ordinary coppor wire cable that conrocts home and many
%_ business cemputers 1a the telophone company. To roduce crosstalk
— —_ O Olestromagnat’s induction betwoan paks of wires, two insulatod
e copmed wires 040 Twisted artund cach othor. Each conneclion on the
—— Twtsind palr reguinss both wines. Sinco some tolophons Sets of ceskiog
lechlitns Mduing Muliple connections, 1ho twisted pair B somaotirmes installod in twa oF Moo GEins,
08 within & singhe cablo. For some business locations, the twisted poir s encicsed in o shaskd that

furctions o8 8 ground. This s known o8 Shislded Twistod Pad (ST Ordinary wing 1o the homa &
Urshigiced Twisted Palr (UTF),

Optical Fiber or Fiber Optic

This cable @& made-wp of Superiivin filamenis of glass or other
trorgpanent myrterkals that con carry beams of ight. Becosa a
fiar-opis Cable @ Ighl-based, dala can Do anl thrsugh it ¢
e st of ght. Th recoiving end of the tursmission tronsktes
i gl BiEn%S Dack inD 018 which can bo read by 8 COrEAen,




2 Cutting Edge Technology (Part 1)

Student Learning Outcomes

# To describe robots, thelr uses, advantages ond disacvantoges.

# To deiciibsn collislar communications, its working and sdvaslages.
# T describn Blustooth, It working, devices using it and sdvwnlages.

Cutting edge o e position of groatest advancement whiss teehnaigy i the process by which
husmans modidy nature o meet thir requinsmients. Thus cutting-sdps technology means the most
up-o-date, most advanced and latest technology, which has an important Impact 0n our fives.

A robot 5 5 maching desagned 10 ECuUts ORd OF MO CASKS o ptniedly with SpOed Bnd precsiion,
Thewe nie o meanry difforent trpes of robots as there are Lesks for them 1o perform, A robod can
e controfied by o human operabr, Sometimess from o great distanon. Bul mdsd robots ove controlod
Iy compuiors. People must wite insinsctions for the compuber and this 5 called *programming”.
Thien, ine compuier fells 1o ool what 1o 6o, Messages are sont from the computer 10 moties
in the robot’s parts. For cxample, & messape i sent 1o Uha robot s legs, teiling it o mawe in @ cortsin
direction and tha robol walks. Ancifar mesaage con be sond to the robot’s arms and tHe obot
M S Arme. Robots can oven walk up &nd down stairs] Ono o robol s cottectly programemaed,
it can porform ks on s own. Howmvor, the robot must alweys bo programimed by 8 porson, oS
1 i3 nepwesr Aptally Indepencent,

‘Where is the word “Robot™ derived from?
This wistd Pobol wass infreduced for th first timss by o Coech vwritor Fanel Copek |
in his play RULF (an abbeevintion of Rossurm's Universsl Robots) in 1920 |
and B was tranalated info English and peesented in London and MNew York |
in 1923, The torrm “Aobot™ is derhed from the Croch wond “robota™ whicn
P “forond iabou™. 1 the pliy, Tha robots cvilietw Ihels Fuiran ofealon.

Properties of a Robot

A typical robot has several, Rough not nocessarnty all of ths following propertics:

+ M B anificialy created,

# I can senss [ anvironment and manipulets of intersct with things in A

+ [t hos some abiity o moke cholces basod on Ehe ervironment, often using satomatic congrol
OF 0 BABPAOEII Mo SOGLUenGH.




i s programmabie,
N Fidvind vl G0 04 Moes Gl o otETSA oF FAFALE .

H e gertenys co-onlingng mpamanis,
M miows wilhdul dafed], humon indenention.
A Bpenors ta harem intens,

L

Thesng pene imsiny jols which & uman can parfodm betied than a robot, but in seme stuations the
heifrslin ehes oS Hol warl b 30 of Canntl 3o il BeEaLRE I & dangerous of iNaotaibhe; 80 robols
00 wspd. Such robots are controfed faom b distance by b hurman ooppraior. Thiry ne used in maery
Thedds Docause they con use ook, pick things up, carmy heay things, squeee things together and
work without resting of eating, They can work whore it B 100 hot of 100 cold for humans. S
old naver botars robois, 5o they can even work i the Modth Pole! Here are soma examples. of
robats used in dffensnt falds.

AL Home

Robots are increasingly being used In the home whers they ane
taking on simphs Ut rwanted jobs, Sach &8 vacuum cheaming.
fhoor chpaning and Lown mowing.

A ok lwh Sawer

In thie S&a

I} Tha depth of the 88 = a0 Sres where huomans Ned B difficul
10 g0 physically 80 robots 0ee the solutions. Thy can map the
sea fioor, explone the cseon depths for scheniists and locolo
shipwracks for archasologiss. They ane extending the reach of
ki erbegy |pdustry &S they pumus il ith ever-mane-gifficul
SRARTENE. They bre G3santipl in ime delopment of offshor

The chipctive of SpB0a 1oL I8 10 PErfo:T™ oo joba 1Rt SStronaus
cannot do in space. such &s positioning Bn insinument to taks @
mpasurement, collecting a sample for examination, pssembling o
Slrsctang, &0, The most cormentional robol usad in $pa0e mBsons
s tha rover. This vehicle can move amaind Uhe Surfnod of & planed .
trpnspodting scieeiific nstremenis. Ancther robod, the MASA Remets |
Mnripalntor System (RMS) obot arm has performed o numbser of
tasks on Many SpAcE Misions, sarving 85 a grapplern, o remote |
Asammidy tenice Drd B0 04 & postioning Bnd anchoding tevice foe
BELONBULS working in space,




About the Consnltants

Sadaf Yomsuwl holds 3 Master's degree in Computer Sclence and
has an experience of more than 18 years as an Instroctor; trainer
and coordinator st vadous reputable schoodi She s carmently workdng
as & mabject coandinator af a prestigions O Level schoal in Karachl,
She bas alio worked a5 8 Deputy Acsdemic Coordinator and
condusted scademnac st of varous scheols, colleges and inattutes
in Karachi as well as other cities,

She has alvo participated in workshops related to teaching and
management and has worked as o teachen’ tralner to impan IT
trainimg to teachers and exe¢utives, Her services have been
scknowledged by the organizations she has worked for by presenting
her with the 'Best employee of the year' sward on a number of
GeOCasd N,

Khazima Anwar hai 3 BLE. Computer Systema degree and has done
beer BBA s Educations]l Munsgement. She has worked [n different

educational institwbes as a Computer Sclence teacher as well asan
Academic and Administration Coordsnator. She bs currently working
in a highly reputable syutem of schoals and collegen. Her anean of
interest include Educationsl Lesdership, ICT integration and
Currbcolum Development.
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