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CHAPTER ONME

GEMERAL INTRODUCTION
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1.2 STATEMENT OF THE PROBLEM
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e-mmait and file trapsier,

582
Precenintion laver: this transiaiex dote botwenn the {ormat the noteark roguires and the

comvpmaber expeets, §odoes protoosd conversion, deta tanslatim, compression ang

o daver this aliows applications on separate coomputers o share a connection called

—
‘.u

w ook and s

a session, §his yer provades services such as w

srasms e find cach other and establish commumeations fink, This oy

e

svnchivonizalion mrl

betwoesn 1w processnrs.

3 3 PR ia T wr f¥ein sdeptan o egnd s
that i the svent of o nebwaork Siihure, ovby the dota sonl




Transport layer thus ensures that peschets aro debivered zoror free in s

v

tous or duphication. I breaks bge messs

st the weusion i

distritastion of the computer and reassembles packet im0 messege 1o be presented to the

§"<>.e ¥4 i (nk PRRTRE P 7 P TRVIOrgeepes S S N f W T Y
gver. Hosonds acknowledgerenl o the ongimator lor messags received,

physieal machine gddress and

it alue delerming the rouic o mes

i thore nre soveral wavs a mussage oan gol

o it deatingizn,

pts packet fomn peteork daver and packoges the

called frame to be prosented o the phyvaisl laver for

transmission. 1 adds control information aueh as Uome type, routing and segmentatinn

b

information to the data b

18 IWNTRAMNET DESIGN COMOEL

3. Blesign provedurs

v »

e gobieve the oblective of this pendect, the foliowing Jesign provedures

¢ rmasuremoent and ovaluation,

were garried vut afler corefisl nusesam

b Design assamplion

P oo

The desipn and Dmplorergation

wobnolepy (SEET ) goes.

ety wiihin the




The design covers the indlowing depariments in B EET. and the MUNET oflice

of the universiy-

PN

i Chwit ongineering (8
i, Cheniend engineering {L7HED
Y. Agrivainral engincering (AL}

jNey
ke
b

A penzral site fayout and Elentrionleompuier engineering site layonl were produced as

depioted by fip | and fig. 2 respes

DETERMIMATION OF NET

Erhernet network tepe in orploved for the following reasons-
. B &

o

“ase of migrations since the fame format and size wre the ssnw for all Bthernet

echnplogics thereby providing and svalwtionary upgrade path,
£ j2¢

o~

b2

Sealability: all Ethernet generations are standursdiad,

el

. Fligh  network the availabiiny  of aoteork  management

troubles MC‘{Z!"" $oin,

SRS,

o

workaiations and servers around the workd vo abo

4 Low oosh ainong s compesitors Hthoraet g the
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DETERMIMATHON OF TOPOLOGY

o

The slar to star iopology s emploved for the

Heasons: star topolopy i3 L the ddey

Lk

1

w»

mo emploved i the in
Hasler to wonbloshous, support mult
DETER?
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connecting the server of the various 5 tor ostabliz

?( AL 51S

s speed oag

ioheapend capnoi

vers g distanes of ahoyut 24
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s EET,

servers within the LAads

arwd simulation, ophic fibre s omplo;
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i, PSR Dooble switched telepbore networkl, which i3 the fechnival nome for the

s, use gvery day o make p satis and send fax,

P

Purpose: o somwot the S EET Intranet 1o MU

v existing and readily avalable 10 wabie

ERMINATION OF §

b Hubs the dosignoemyp

=

conpeciion within the warous LAN: L

paresd fuh, For

sreomection of varions LAMs wihm 5 Lo ventral hub,

Beasor o achiove the st opolosy employed and require almogt no configuration.

fow

Werwork interfwe card (NI

= every work station and the hackup domain congroller {BDCY sorver have one

NIC i order o etablish communication Ma. The primary domain

we and seconsd to

controtter {PIH Y e i achicve the purposc ab

somble Booling of information between the warious LANs in 8 EET. Lo ssrving as 3

Reasor: B is more cost effoutive 1o use than using o routor box ard easy 1o configum,

voved in the dosipn

S AT S LIPS S s
S onities of tho unive ""\h» thre

indain anud

Reasons: PRTN = presently ox #ogm apexpensive, vasy o sctupoand v

support several standard vendors,
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4.4,

.,

Reasons: Windows NU 400 & optimized B

N
ey

Ble, privt, end applizstons server for

grganirations ranging from eorkgroups e se networks, Vs mwili ouser iz

praphical user interfce} operating % anrvice {(RAS)

A

simuancous session, Microsofl Dtomet informution server (1% and Sl tolerance

provides and manages g seoure distriboted directory dats base and services for end users

b isiralons,
Sintrnarn hardveare requirement: PO with o 486 D3X733 or higher mivroprocsssor, 1605

of RAM and 125308 of free disk space.

DETERMIFNATION OF PROTOUOL

Heason Microsel] TCIWIP i »

o organization network prodocol, Therefore, with

the fllowing confipurasion: a standard routable, enterprise network protoont By window

z

o

T, an architecture that facil

isates OO

FORLRCGUS ¢ PTG THTIE TS . £ it meoray

$0s ihe Intermet and Hs respurces,
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sodlor (PR which muntams

e For the domain The PO faoiliates user hgon

Hackup dowain controiler (BDU) i the seeond server. 1 holds o copy of the drectory

4

database ard can nasist logon o 18 promotad o { P in the sheence o

Pl sepver will comtain the following seraces
b3

(a3 File and print services: this will enable file transfor, siorage und migration, upddate and

synchronization amt backag up of fites. Also, support quese-based printing an 4 fax

corvices and remarkahle reduction in the pumber of pristers o be purchased.
1 AL nr o Blaaen ey et el ddymbaiin ot g e T L
{hy RAS {Romole Access dervico) sena and disbup notwork services: RAs waablos

e o the network, RASR server acls a3 2

gatoway bebween the romots ohon
diab-up networking (DUNY which crshlis rermote shient to dinlbup the network, ST

».

ard dial-up setworking onal

o eviension of 3 network beyvend o aingle looatin

'y : . . o TARTET VTSGR, - s S P TRy e A A1 a5h Phys
(03 internet information sorver (HBy sorvice S proviles users of compuier with ihe
o bnpranis S

\ ns , .
ability to publich rosources ang SCTVICES O the Intornet

I

I

- and cliontfserver applications,

foractive

weh apphications, In suynary, i o nbdes web @

‘.(

ting up of camait systeny

which iz wernsl, or pEivatas foy dhe netwrrk o iy fax

HE
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TERSION METWORK DESION OF NUNET OFHOCE

PSS EVET

I Network type = Bihernet netaork
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%, Shwmber of computer systoms and roless seven worksiahions, o serverss a pri TTGEY

; AT $ Gevgrirries spimireyiier £ 51 Tt nt yarenber o
domain controller {PDOY and s backup sdomain sontrolior {BDCY Total pumber of

compuier system in NUNET offico are nine
6. Workst
Hard disk capaoity 208
RAM capaciy 54MEB

Provessor speed Portium B 300Mie

m‘,

sfetevork interface onrd (NEDY TOAL00 3 comm fast Biba
Tnternal Modem Bockeell sofl 56 datg, fax speaker, phone PUL modem
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Oiperating wvstom (05 Windows N1 40

ey

S
s
2
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cysiovn Mow technodopy fle systom (NTEE)

% 3

8 MNumber of ext ernal moderns s ning.

R for the purpnse of internal avcess, The other eight we

comected via a digital port Rem o the PO for the porpose of communication within the

IMET atfice servies

] Fite and print server services
I 5 AR v PR
ik HAN SOTVET SeUYILoN

v, Internet servig

V. Cateseny services for the university networks

i, Webs sife hosis

g, Dirawing «
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CHAPITER THREE

IMPLE

BAEMNTATION, TERSTING, RESULTS AND DIRU

IBRION OF
RERHYS
A1 INTRODUUTION

Successiul implementation of wetworks reguires careful plan

T ST

. N . . 2%
sudes are that “the netweork will aleays outgrow inital orpeciatons”

Networks are modularize, once built on g solid base, sdditional network needs van easily

S 53 e
he added.

s ognd exiensive plann and carefisd network de

g consideraion

with resouroes avaiable the following wmplementation and restiog werg carried out with

4 S E AR P
suimecuent GIACHSHION of resuits

320 POHLE URER

{omping (oo

A osed of Sorew Dirdver
Prigital BMultimeter
utier

Tape vule

Hanpney

33 IRIPLEMENTATHEN
I3 PREPARATION, INSTARATION AND CONMPICURATION OF SERYVERS
(A PREPARATION AND SPECIFIUATION OF SERVERK

g oineoiives, T SREVErs Wi




Hardware configuration of serers AR the computers used for din

clone systen

Processos

Siomaor

Prontiom 233 B

»i%

Ttemen 11 PRI S U IR T A URUP S
Cine 10%bes Ftheroet NIC = Backup Domain {onprotier (upgraded)

Modem {11 = 56,6 Khps Data, Fax/Voice Modom {upuraded

5 p

up disk ooy gamning FDISR and FORMAT comms

Adlonent

Sy The capuoity of O 8

IMSTALLATHIN AND CONFIGURATIONS
PREPARATHONN OF HDE

The hard disk with caprody of 4GE

nartitioned lnte primary and Extendad

artitions drive 0 and 1 respects

ion Table (FATY file system and drive D with MNew Technelogy

v FOF CreRling SO

st one were made ava

L pmene 3ot e TEN
RITA IR AR RIS AN ET

wan use 1o creats the throg setup

The compiang win

When

comyputer was th resiated W

prompied dish # 2 owas mser odd, ;# 3 was-inserted
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o et

et M b e, $° s R A P
The windoows WT Bndd usor boepss
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SNETWORE INTERFACE CARD (NI CONFIGURATION OF 1]

rd appearsd. Meat, was

er tormation. PleoiscalUompntsr Depariment and

FLUT B wore pyped o the

wh, Yhe server

Pand BERERVER Z, for PO and BDO respeotively were

YR

8 5

typed. Noxt, PO was sclected for FERERVER | and BDO for

bve passwords were entered.

I

7 3l by et gemey veirde Frngr P S
confirmed, Mext, olivk start search for the windows

7 M ¥ o, - $3em T
AL :w&)&% WHER i%i; wedd I LOonhiim g M

NT server sgloup g

Sink  IPR/SPY compatible iransporis
protocols were checked, Next, the appropriate configuration of the NIC weve

confieured g5 shown in the secting NIC configuraiion for PR

Gt

v

: voer gnenreiiesrend wvetrser Adves dairemevint b P e T Yor et oviney
the NIC was configured using the Dwnamic Host Confipuration Proiocol

(MR Newt, EEDOMAIN was syped in the Domaln filed,

ion, the time zone and date, were corvecizg and closed. Mext

Cvideo adapter were tosted and

wis yesiarton

. §’124" .\. sl gy {




Wi i Bonter)

Subpe; mask = FLEBERAZEAD

Defauly gateway

{%":’ Wedin A0 esn Cont

{ges

35
1S 1 u‘x A%

sist of 1

aps oF aotets {8-biy,

o the priwork.

Submed wask is used to identify the Network part and Host past of the 19 adidress

Drefanlt gateway is the 1P address of the defhel router out of the network or subneteaork,

{1 PNATALLATION OF EESERYER | BERVICES

Mol

Drymamin Host Configuranon (DHUPY sorver service, B contralizes and manages

; £oTET { T frverationn b aevipyriatieaiie gecior
the slipcgtion of TOPIR confipuranon informasion by astomatically  assigning 19

adidresses to computers that have heen configured 1o use DHOR

it Doman Name Sy

ey {ENRY server

i3 4 nams rosohstion service that

Oualified Domaln Mame (FODNY to 1 gddress that s used in the

o

ALYV @

Vo install the peo sepwork servicns above. The Network oon i the control panel

was double choked, O othe taty Add was olicked thon the Migroseft DHOP

servires worg selected, the compter

Fod 1P address

Sushrwd minsk
Prefaull saioway 192 168 7
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DN COMPVOURATION

Dymabn name

Hosl name

¥ ERTABLISHHMNG AN B MATL SERVER VIA WINDOWR MESSALING

instaliatton process. From the Add/Pemove Program won in the controd panel,

Messaging check bog was selecied

then (HO Mesy, the Workgroup, Pos prail aooount, Aceount Profile and

an pemsil oserver i3 o faciiate the disspation of

{Fh ENSTALLATION AND CONFICURATION OF WORKETATIONS

4

ions were upsraded by adding NI 10 eanly

3T Ge s conas PRVS R
A8 the s works

fa} INSTALLATION AND COMFIGURATHIN PROCESRS

-

The workstations were shut down then the M were placed in the POY

ot
oo

expansion slots. Next the systems were restarted. Window 98 detgoted the
WNICs and the drivers were foaded from the Drpver Diskette provided by the

e yestariod, Nebwork

the pebwork £ BRI

andd Pag ««"»‘('}?'i" T E?’f‘ﬁ')’v’ii.'ii?{f

then

i Linder network ooy

prind shaving eoabled
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HARINWARE CONFIGURATIONS

foor atd vookstath

IRAHZ MK Toch
oy (RARM Y Capacity = 32 MB

Flarg dish capacily = 4135

tomdhps full duplex Bthernes MEC

433 FETABLISHING WER SERVEH YiA SUCROSOFT INTERNETY
INFORMATION SERVER (i85

fnternel Information Server s a high-perfurmance web

P
2N
o

wesyreals over The ntern

Thy

Bank gyyeey ot T e
inteinet ‘S’-.?f"aii,ij VTS

"(’ ety FUPY subsoqguontiyy inow o i

were aso seleoted. Setup

copied the neeesanry Setup and Finish wvas oick to fneh instatiation.

i Wide Web {WWW)

ey
Py

s

{3y ESTABLIBHING (0

REMUTE ACCESS SERVICES (RAM)

Network {PRTNG




INSTALLATHIN OF RAS BEVICE (MODBERML

Vi neoded device drver™s fles

2 e

v chcking Have disk button The vonmuuication (00} port (o be used by

wof ard findah b

IMSTALLATHIN OF BIAL-UP NETWORKING (BUM}

BA5 client Dnabop nebworks

allows conneciivity 1o diabop server e

WURET office using poini-to-point protesel (PPPY as transport mechaniss

TOPAP network aooess over apalog moden,

NN
ot
e
)
>
s

cicked throogh double clicking my computsy on the

fenkiop, next the sl bution was ol The necessary files were then copied from

the Windows NT O0-BOM and ol the necossary information entpred. 0K wasg clicked o

IMSTALLATHIN OF BEMOTE ACCUERS SERVICE

Fromm the contral panel, Network fcon swvas double ¢

Soreen opened then the servics tah selected and the Add bution

f
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I M S VAN
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onib and FOPAP protocol seleoted for nobea
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With RAN set up i BELAN, comentivity of other compuler/LAl
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{13 PATABLISHING CONMECTION BETWEENM COMPUTER RVETEMS

WiTHIM BELAN

i wrt . weg bt - oy v v PSP T TOTRVRNE APy 2 PRy S
These edude the cholee of ceble, the preporation, amialiation of cables, bubs,

¥

fvpes of wall plates and dats outhots

{4y UHHOCE OF UABLE
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arineve the Etherner Petwank
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by PREPARATION (W CABLES

Afer site measurement and location of

conrnurication equipment, the 1ase]
CAT S UTP eabiles were cut in acoordance with the mensurgments, Each CAT 5 UTE of

four pair cables were orimped

Th length of Drop cable is 3
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337 METWORE ADMINSTRATION,

debwnrk Adimimstoat

P58 DOUECRS O

iy, oporating and onhancing the

COER S22

Admnsirating Jasks are conlinugous process. A fow of

H

tasks are

e Ta : vo vt gshar Pagho et pomees vy
saary angd wers adeguately tabon care of

iAY  CREATHIN OF USER AN GROUP ALCDUNTS

P addition o the o

g ogroup and user

geoount eere oreafed throag!

each has s rights and privileges w

vt
pery

Simdtarly, new user socount wore cremed and assigned o various groupd acCounts

K]
Y




{8 CHEATING A NEW USER ACCOUNT
The user Manager or Donaing froon Adednistrative Tools program group was
opened. Mext o the User Pull-down meny, New User was schecied. A window opened,

s

-, Fult Name, Deseripuon, Password were entersd, Nesy, Add button

-.

{0y UREATING A MEW QROUP ACCQUNT

P

A User Managor or Domaing, from Administrative Tool Program group, the User

.

put-down menu was sele Moy Croup was selecied. A the window opansd

the Ciroun Mame and D wpre gydersd

i4  TE

STIMNG, RESULTS AND BISCURRION OF RESULTS

i

Rerjes o tosts were camied out on the achwork during the mplementation and

1§n_'>-‘~'>\ ;f \% J,,-E,v,':n-;'»
RS INOIEICE

after the network was up and running,

344 CABLETESTS

Combmgty test was omploved (0 ensurg of

are i pood

YRR OF METER URED

fa} Drog cable Test An RS phretoqpin fog weas carnied out on the drop cables

X ; LY -~ ot NI NN Son 13 34K
(i Blub to REPS well Iack test A pinetoepin test was carned ebween the JI45

€ . R S B /SRR S O .
Hub o Ree table 34 for testing and
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{e} DISCUSSION OF RESULTS OF CABLE TERY

TF i in avy -y ot wbyeeae 1 eyrtma s Enamgagnt oy ¥ e ver et aty s ehe Sy
The pin-o.an tost shows that there was 3 beep; hence theve  continuty, winch

schicate proper Hawtioning of cable

A4 CONMEUTIVITY TEST O EELAN

Conpeetivity test was carried out (o ensure communication boiween the computer

ot 3

ems within BELA

%5 R
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sonnpotivity footarget systom B

e one HIMP &
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gz for the reply.

Y as ine farued SVRLOT
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SESTLTR OF PINGING THE PRIMARY BOMAIMN U ONTROLLER (P00

2 36 Rosult of Ploged PDO

P

sy 463

o,
-
(\\

107 165801 was pinged

ey

When the PO wath (P

workstations and B0 There was proper veply indicating that there 1S COMTIIRICANIGR

btwesn the sensder ami the tarpet system {see Table 1.6}

343 LAMN T LAN CONNEBOTIVITY TEST

of ensuring connaciivity belvesen

This test was carried o esiablish the

Tt f copiting and the mher Cror CodTHRLNIG e
d!y\)’}i. ISR RRCREREEY) AT I0E AR W I LY LTHCRLIN

{4} TESTING PROUEDURE

Qs T
VT

Tywo compuiers, Computar A and Computer B each with two NIy

: N

Soabnet Addross e

i I v':,;;(‘- ot




COMPUTER B(LAN )

= P2 1R 00

SNRIT AW
EYNTAX

Table 37 QESULTE OF PINGING COMPUTER B {LAN B

Cfipging 192 158000 with 32
L
L Reply from 1921580
| Reply from 192.158.0.1 z
L Repty from 1921580 :
{3 RESDLS
R -~ 5 P
o there bs rephy from Computer B A it

implies that the conmeotivity bebween f AN Can

rouiing and the othor W srternd connauiivity.




LE OWEBTERTING

SN SRS S VT TS S, Te TR TARLIE INNGRPHP RIS SN SR N v SV S S TA S TR ¥ " e ey mpen s
FIRAL Bl “yonrbook 20007 locaed in the directory YWWWW of the server,

The Internel Brower was sigrted o conneet to the Inmornes, Wext the URL By the home

direciory ol the soreer was typed s o HTTPAWWW BEE FUT BRI Enter

RESULT AND DISCUSSION OF RESULTY

The home page appeared which idioated sucorsaful set up of the webserver,

36 RELIABILITY AMNALYSIR

The aim of this analysis is 1o find ot the probabifity thar the ntraner will funcuion

wiihin specified o, wnder specified snvivonny sifitions, within a specified Hmit
of e

We looked ot the canses of TOTAL INTHRA?

CEAILLIRE . this ooour H there

(FURPE SFS SN o
fure ooours il there are.
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CALCULATION FROM FAULT TREE ANALYSIS (8 T A)

LAN fatlure b emuivalent o other LANs fallure

7= Probabiity of Hob{2) fahs

Fiy e Frobability of total Intranet |
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CHAPTER FOUR

COMNOLUSION AND RE COMMENDATIONS
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