Racunarske mreze |
komunikacije

(laboratorijske vjezbe)



lI' Laboratorijska vjezba

" Povezivanje racunara u
racunarsku mrezu

"= UTP kablovi



Types of Networks
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Directly o L
Connected
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(multiple access with layer 1 networking device)
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Mrezne topologija

" Fizicka topologija
e stvarni fizicki raspored kablova i uredaja

" |ogicka topologija
e nacin na koji je ostvaren pristup medijumu za
prenos podataka



Fizicke topologije

Bus

Prsten i dvostruki prsten (Dual Ring)
Star - topologija zvijezde

Extended star - prosSirena zvijezda
Hijerarhijska topologija

Mesh

Neregularna topologija

Celijska topologija



Bus Topology




Ring Topology

{€) Cizco Systems, . 1599




Dual Ring Topology

Two links connected to the
same networking device

€ Cizco Systems, Ine. 1999



Star Topology
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Extended Star Topology
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Tree Topology

{€) Cizco Sysfems, lnc. 1999




Irregular Topology




Complete (Mesh) Topology Cellular Topology

n(n-1)/2



Logicke topologije

" Broadcast

e svaki host salje svoje podatke svim ostalim hostovima na
mreznom medijumu (Ethenet tehnologija)

" Token passing

e samo racunar koji je posjedu token-a, moze da salje podatke
(Token Ring, FDDI )



Local Area Networks and Devices

@ Operate within a limited geographic area

@ Allow multiaccess to high-bandwidth media

@ Control the network privately under local administration
¥ Provide full-time connectivity to local services

¥ Connect physically adjacent devices

() Cizco Sysfems, inc. 19099




LAN

* Sastoji se od sledecih komponenti:
— Racunari
— NIC
— Periferijski uredaji (printeri, sl.)
— Mrezni medijumi za prenos podataka
— Mrezni uredaiji

" LAN Tehnologije
— Ethernet

— Token Ring
— FDDI



Povezivanje racunara

" Pomocu mreznih kablova
" Koaksijalni kablovi
= UTP
= STP
" Opti€ki kablovi

" Direktno povezivanje
" serijski port
" paralelni port

= USB
" Modem

" BeziCnha veza
" Wireless (RF)
" |nfrared



{&) Cizco Sysfems. nc. 1999

Various Types of Network Media

Fibher Optic

Various types of
hetwork media.

Unshielded Twasted Pair




UTP kablovi

" Unshielded Twisted Pair - UTP

" Svaki par zica prepoznatljiv po boji (zelena,
narandzasta, plava, braon)

" Parovi zica su upredeni (twisted) da bi se umanjile
medusobne smetnje (cancelation effect)

Outer Twisted Pair
Jacket

Color-Coded
= Plastic
Insulation

= Speed and throughput: 10 - 100 - 1000 Mbps (depending on the guality/category of cable)
- Average % per node: Least Expensive

= Media and connectar size: Small

= Maxirmum cable length: 100m




Unshielded Twisted Pair (UTP)

Twa=sted Pair
Onter Jacket

Color-Coded
Plastic
In=ulation

Speed and throughput: 10 - 100 Mbps

Average $ per node: Least Expensive ff

Media and connector size: Small
Maximum cable length: 100 m {short)

.

E) Cizco Systems, fme. 10059




UTP - Prednosti | mane

= Jeftini | jednostavni za ugradnju
" Malih dimenzija - debljina

" QOsjetljivi su na uticaj elektronskog suma (EMI i
Na)




STP - Shielded Twisted Pair

Svaki par zica je u metalnoj
foliji

Cetiri para Zica su u G
metalnoj pletenici ili foliji |
Umanjen uticaj

elektronskog suma (EMI |
RFI)

Skuplji I komplikovaniji za
ugradnju od UTP




Shielded Twisted Pair (STP)

Outer Jacket

Fail Shield

Speed and throughput:
Average % per node:
Media and connector size:
Maximum cable length:

&) Cizco Sysfems, inc. 1500

Color-Coded
Plastic
In=sulation

10 - 100 Mbps
Moderately Expensive
Meduim to Large

100 m {short) ‘\
=P Connector '




SclP ili ETP kablovi

" Foil Twisted Pair

" |sto sto1 UTP kabal ali sa dodatkom
metalne folije (shield or screen)

QOuter Owerall Twisted Pair
Jacket Shield

Color-Coded
== Plastic

Insulation




Metalni sild

" Kod STP i ScTP (FTP) kablova, zastitni metalni
omot (shield) mora biti uzemljen

" Bez pravilnog uzemljenja shield-a, kabl je
podlozan uticajima EMI | FRI



RJ - 45 konektor

" UTP i STP (ScTP, FTP) kablovi koriste
RJ-45 konektor

B W RN R
AEERLAY
i




Uticnice (RJ-45 jack) | Patch
panel (UTP 1 STP)

e Wall kabal - uticnice, patch panel
e Fly (patch) kabal - konektor RJ-45



Fly i Wall

" Wall kabal - ugradnja u zid ili plastiche kanale
" Fly kabal (patch)

* Od mrezne utiCnice do racunara
* Od Patch panela do mreznog uredaja




RJ-45 jack




Standardi kabliranja

" TIA/EIA-568-B (T568A, standard A)
=" TIA/EIA-568-A (T568B, standard B)

Pair 2 Pair 3

Pair 3 Pair 1/ Pair 4 Pair 2|Pair 1| Pair 4

ATATA ATA

ANy

12345678




Direkini kabl - straight-through

- Na oba konektora je isti raspored zica

Pin Label
1
TD-
RD+
NC

NC

RD-
NC Wires on cable ends

are in same order.
NC




Direkini kabl - straight-through

- Na oba konektora je isti raspored zica

Pin Label
1 TD+

TD- .
RD+ » Switch - ruter

NC e Switch - PC (server)
v : e Hub - PC (server)

NC :
NC are in same order.




Ukrsteni kabl - crossover

- Na konektorima je razlicit raspored zica (zeleni i
narandzasti par zica mijenja svoje pozicije)

Pin Label  Pin Label
TD+ o+

RD- RD-
RD+
NC
gru |J

1

2
RD+ 3
NC 4
NC 5 NC
TD+ 6 TD-
NC 7 NC The orange wire pair and the green wire
NC 8 NC  pair swilch places on one end of the cable.

1
2
3
4
5
6
/
8




Ukrsteni kabl - crossover

- Na konektorima je razlicit raspored zica (zeleni i
narandzasti par zica mijenja svoje pozicije)

Pin Label Pin Label . . .
o 1 Switch to switch

RD- _ e Switch to hub

RD+ e Hub to hub

mg ' e Router to router

TD+ ) e PC to PC

NC The orange wire pair and the green wire e Router to PC
°

NC pair switch places on one end of the cable. MDI ( P C) ’ MDI /X

1
2
3
4
5
6
7
8




Nepravilno | pravino povezan
konektor

Bad Connector - Wires are Good Connector - Wires are
untwisted for too great a length. untwisted to the extent
necessary to attach the
connector.




Rollover kabal

Device with Console

RJ-45-to-RJ-45

Rollover Cable
—-

RJ-45-10-DB-9 Adapter
labeled TERMINAL

Povezivanje RJ-45/com port (serijski port) adaptera
racunara na konzolni port rutera ili switch-a



UTP - Povezivanje mreznih uredjaja

Hub/Concentrator

-I—Q

Warkst.ation

Switch to router
Switch to PC or server
Hub to PC or server
Switch to switch
Switch to hub

Hub to hub

Router to router

PC to PC

Router to PC



Coaxial Cable

Braided Copper Shielding
Outer Jacket '
Pla=tic Insulation

Copper Conductor

o " ot L |

'h.i..q.‘i.'!'.i..i..i.i.'!'.i..i..i.l.'.a'

BHC Connector

Speed and thoughput: 10 - 100Mbps
Average $ per node: Inexpensive
Media and connector size: Medium
Maximum cahle length: 00 m {medium)

&) Cizco Sysfams, Inc. 1950




Fiber Optic Cable

K evlar Reinforcing Matenal
Plastic Shield

Glass Fiber and Cladding

Speed and throughput: 100+ Mbps

Average $ per node: Most Expensive

Media and connector size:  Small

Maximum cable length: upto2 Km

Single mode:  One stream of laser-generated light
Mukltimode: Muktiple streams of LED-generated light

() Cizco Systams, fne. 1590




Refleksija optickog zraka

Light must fall
inside this angle

to be guided in
the fiber core. '/,-
\y,/

Cladding Core

e Jezgro optickog vlakna mora imati veci indeks refrakcije (n)
od kladinga

e Ugao pod kojim ulazi svjetlosni zrak (ugao incidencije)



Komponente optickog kabla

e Omotac (coating)
Coating or Buffer

Cladding ¢ Kladlng

Core

e Jezgro (core)




Single-mode | Multimod

Single-mode

Polymeric Coating
Glass Core = 5-8 microns
Glass Cladding 125

microns dia.

= Small core

» Less dispersion

« Suited for long distance applications
{up to =3km, 9,840 ft)

« Uses lasers as the light source
often within campus backbones

for distances of several thousand
metears

Multimode

| AV

Mulnple paths-sloppy

Coating

Glass Core 50 or 62.5
microns

Glass Cladding 125
microns dia.

= Larger core than single-mode cable
(50 or 62.5 microns or grealer)

* Allows greater dipersion and
therefore, loss of signal

« Used for long distance application, but
shorter than single-mode {up to ~2km,
6,560 ft)

« Uses LEDs as the light source often
within LANs or distances of a
couple hundred meters within a
campus network




Konektori za opticke kablove

M =
ST Connector

SC Connector

Laserski zrak u single-mod optickim kablovima moze da izazove
teska ostecenja oka !!!!



some Typical Media

20-0hm Coaxial Cable
(Ethernet 10Base?, ThinMNet)

Maximum
Thearetical
Bandwidth

10-100 Mbps

Maximum
Physical
Distance

200m

T59-0hm Coaxial Cable
(Ethernet 10Base5, ThickNet)

10-100 Mbps

200m

Category 5 Unshielded Twisted Pair (UTP)
(Ethernet 10BaseT, 100Base-TX)

10 Mbps

100m

Category 5 Unshielded Twisted Pair (UTP)
(Ethernet 100Base-TX)(Fast Ethernet)

100 Mbps

100m

Multimode (62.5/125um)
Optical Fiber 100Base-FX

100 Mbps

2000m

Singlemode {(10um core)
Optical Fiber 1000Base-LX

1000Mbps
{1.000 Gbps)

J000m

Other technologies being researched

2400 Mbps
(2.400 Gbps)

40km =
40,000m

Wireless

{C) Cizco Syatems, lne. 1099

2.0 Mbps

100m




Ethernet specifikacije

10 BASE-T
) e

R

Indicates type of cable
and maximum length.
If a number, maximum
length = No. x 100 m

LAN Speed
10 Mbps

BASE = Baseband
Broad = Broadband

10Base2
10Base5
10BaseT
100Base-TX
100Base-FX
1000Base-LX



Mrezni adapter - NIC
network Interface card

e AN adapter

e Komunicira sa
mrezom preko
serijske konekcije a
sa racunarom preko
paralelne konekcije

e Zahtjevaju IRQ i I/
O adresu




Hub

Regenerise signal
Koristi se kao
mjesto koncetracije

Ne filtrira saobracaj
Ne definise put
podacima

Naziva se i multiport
repeater




Hub

" Uredaji prikljuceni na
HUB primaju sav
saobracaj koji prolazi
kroz HUB

B Vise prikljucenih
uredaja - veca
vjerovatnoca da ce
doci do kolizije

B Uredaji prikljuceni na
isti mrezni segment
SU U jednom
kolizionom domenu




Switch

® Koriste se kao mjesto ’
koncentracije ~—

® Kombinuju konektivnost | fie sl
HUB-a i mogucnost nﬂh .Mh.m‘!
regulacije bridge-a 0 s

® Obezbjedjuju odvojene ‘

puteve za podatke '"'r/”;@{"'_




Switch

Shared Segment Before LAN Switch

D260 8cO01.1111

D260.ecl 2222

C—

0260, Bc0 4444

0260.8¢01.1111 0260.ec01.3333

All Trafic Visible on Multiple Traffic Paths
Network Segment within Switch

= =

0260.ec01.2222 0260.8c01.4444

Dedicated paths between sender and receiver hosts.

Uspostavljanje puta
namjenjenog komuniciranju
dva uredaja

Pravljenje tabela na osnovu
portova i MAC adresa



IP Addressing

- 3? Bits 44—+-+-+—7-———"—

NETWORK HOST |

1 Byte 1 Byte 1 Byte 1 Byte
= ] Bits = —a§ EItS""I— e Eltﬂ""i— —g= § Bits ——

N I

() Cizco Spatems, ine. 1000




|P adrese

" |P adresa sastoji se od 32 bita.

" Predstavljena je u Cetiri okteta.

" Sastoji se iz dva dijela:
" mrezni ID
" host ID

233.14.17.0



Subnet Mask - Podmrezna
maska

IP adresa 172.16.2.120

Subnet Mask

255.255.255.0
011

AN 1319997771.11111111.11111111.0000

D ~0000
10101100.00010000.00000010.0000

0000

Mrezna adresa

172.16.2.0
Mrezna adresa pomaze pri odredjivanju puta-rute




Rezervisane adrese

" Broadcast adresa - koristi se za slanje
podataka svim uredjajima na mrezi.

" Broadcast IP adresa se zavrsava sa
binarnim jedinicama u host dijelu IP
adrese.

(decimalno 255 = binarno 11111111)



Binarni brojni sistem

145
27 | 28 | 2> | 24 | 23 | 22 | 2t | 20
128 64 32 16 &8 4 2 1
1 0 0 1 O O 0 1




Binarni brojni sistem

35
27 | 28 | 2> | 24| 23 | 2% | 2t | 2
128 64 32 16 &8 4 2 1
0O O 1 O O 0 1 1




Binarni brojni sistem

255
27 | 2% 2° | (2% 27 | 2% 2% | 20
128 64 32 16 &8 4 2 1
1 1 1 1 1 1 1 1
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