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the connection, communication, and data transfer between computing
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Fundamental Characteristics of Data Communication
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SICT Ydlg (Data Flow)
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SIcl W'QT;T (Data Transmission)
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Communications

Advantages

Disadvantages

Parallel

Fast Transfer Rates

Short distances only

Serial

Long Distances

Slow transfer rates
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Acdd B YBR (Categories of Networks)
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e LAN (Local Area Network)

e MAN (Metropolitan Area Network)

¢ WAN (Wide Area Network)

Network

Local-area network
(LAN)

Metropolitan-area nerwork
(MAN)

Wide-arca network
(WAN)
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BLIEIN (Topology)
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Disadvantages

o Difficult in fault isolation and reconnection.

o Difficult to add device to an existing system.

o A fault or break in bus cable stops all transmission
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Fig. Star topology

Advantages

o It is easy to install and reconfigure.

e Each device needs only one link. Hence it is less expensive.

o If alink fails, only that link has to be attended. All other links remain active.
o It is easy to identify fault.

o It is also robust.
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Advantages
o It is easy to install & configure.
e To add or delete a device requires only changing two connections.

Disadvantages
The disadvantages are unidirectional traffic and a break in the ring can disable
entire network.

A3 SISl (Mesh Topology)
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Fig. Mesh topology (for five devices)

Advantages-

o It is robust.

o Each link can carry its own data load.
o It has privacy or secrecy.

o Fault identification is easy

Disadvantages-
Disadvantages are larger number of cables & I/O ports are required for each
device. Also the bulk of the wires can be greater than the available space.
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Fig. RJ45 connector (a) Jack (b) Socket (c) Pin numbering
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Category 5(e) (UTP) &R BT gt :
The following shows the normal colour coding for category 5 cables (4 pair) based on
the two standards supported by TIA/EIA

TIA/CIA 568A Wiring

I 10 0 50 ] White and Green

(I T T I ] white and Dluc
orange
[T T W | white and Brown
| Browen

TIA/EIA 568B Wiring

[ =9 =9 =9 = | white and Orange
Orange

I 0 01 [0 [ | White and Lreen
I Blue

[ [ s [ [ | white and Blue
e Green

[ B B B | white and Brown
I Rrown

% N U EO N -

1
2
3
4
5
6
7
8

TIA/LCIA 568A Crossed Wiring

W N ! A ON -
W N R ON -

B ~ O AW N -

B N RAWN -

Fig. TIA/IEIA 568 wiring standard



Orange Green
Pair 2 Pair3

Graen | Blue | Brown Orange| Blue |Brown
Pair 3 | Pair1 | Pair4 Pair 2 | Pair1 | Pair4
Liin | —= —— —— — — =

NN
e

RJ45 JACK RJ-45 JACK
TIA/EIA 568A STANDARD  TIA/EIA 568B STANDARD

Note- Maximum LAN cable runs are 100 meters (~300ft).

Crossed and Straight cables - when to use them

Straight cables as BLUE and Crossed as RED.

Straight Crossed Straight

—— HUb OF Hub 0F e P
Switch Switch
Crossed
PC PC

Fig. Use of crossed and straight cables

BNCConnecter(Bayonet Connecter)-
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RI— 11 $aeY —
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Types of Ethernets:

Common |Speed Alternative Name of IEEE | Cable Type,

Name Name Standard Max.Length

Ethernet 10 10BASE-T 802.3 Copper, 100 m
Mbps

Fast 100 100BASE-TX 802.3u Copper, 100 m

Ethernet Mbps

Gigabit 1000 1000BASE-T 802.3ab Copper, 100 m

Ethernet Mbps

Gigabit 1000 1000BASE-SX 802.3z Fiber,550m(SX)

Ethernet | Mbps 1000BASE-LX 5km (LX)

Gigabit 10000 10GBASE-T 802.3an Copper,100m

Ethernet | Mbps (4pairs)

Ethernet Cable Standards

Class / Category Cable Standard Connector Standard
Class D, Category 5e | IEC 61156-5 CAT 5e | IEC 60603-7-2 (UDP)
IEC 60603-7-3 (Screened)
Class E, Category 6 | IEC 61156-5 CAT6 | IEC 60603-7-4 (UDP)
(
(

IEC 60603-7-5 (Screened)
Class F, Category 7 | IEC 61156-5 CAT 7 | IEC 60603-7-7 (Screened)

TWISTED PAIR CATEGORIES



Category I BandWIdth Additional Information
Provided

1 e Useq in old telephone systems; this is not a data-grade
cabling.

2 4Mbps Not really considered a data-grade cable.

3 10Mbps Considered the minimum cable requirement for data
networks running Ethernet.
Equivalent to the Type 1 Token-Ring cabling without the

+  |[iE= shielding.
Has become the standard for new LAN installations and has

5 100Mbps completely overshadowed all the previous categories and
called Fast Ethernet
All 4 pair of CAT6 used for 1Gbps data transmission and

6 LAxIMbps called Gigabit Ethernet
All 4 pairs of CAT 7 used for 10Gbps data transmission and

7 10.800Mbps called Gigabit Ethernet

Table UTP Categories

IEEE standards of some of the Datacom equipment and Ethernet cable
standards used are given in the table.

Network Hardware | IEEE STANDARD | Network Hardware IEEE STANDARD
Ethernet 100BaseT IEEE 802.3/95 | Wireless access point | IEEE 802.11f
Ethernet 1000BaseT | IEEE 802.3/99 IEEE 802.16
Ethernet 10GBaseT | IEEE 802.3/06 Link/Load Balancer IEEE 802.1d
WireLess Router IEEE 802.16 Network Interface Card | IEEE P 802.11
IEEE P
Router IEEE 802.16 Multiplexer 802.3ah
Switch IEEE 802.3ae Line Drivers IEEE 802.3
IEEE P
HUB IEEE 802.1 LAN Extenders 802.3ae
Communication
MODEMS IEEE 802.16 Analyser IEEE 802.3ae
ITU-R 215 Ethernet Analyser IEEE 802.3
Firewall IEEE P 1363 Protocol Analyser IEEE 802.11lb
VOIP Gateway IEEE 802.3af LAN Cable Meter IEEE 802.11/5
UPS IEEE 802.3af BER Meter IEEE 802/99
Personal Computer IEEE 802 P800 | Printer IEEE 802/
Server IEEE P802 IEEE P1394




3o THo IS0 AlSH

AT A sexaHaE (3110 TH0 2AT80) ATSSl Udh ofds SMER UaH Bl
g e gRT i TOR @ FEESRl @ A9 WaR 9] S 3 Wil & | 39 Ared
H 9T oRR BRI B a1 TAd oRR @ MUY H1 Bl & Wl {h Il Bl See
TP UgAT & (oY ATaRTSH BRI © | T8 olIR HAMER 7 UHR 5 |

1 ffoher oz
2.31e foid o
39cTd TR

4 2faaie oRR
5T °RR

6. IS o)
7. VefiBee oR

[ osl Hsference Model

Encapsulation and Decapsulation Process explained



SIel A<ad P Sired TAT FAT A 3 ald SYHRT
&9 (HUB)

TR Shlcloll # I8 gl fSasy &l dvg WANT 8IAT & a7 9T A8 &I Hiad
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TS &I 8IaT 5| I8 device OS| & physical layer (layer-1) TR &1 &Rl 8 |

Raa (SWITCH)

a5 #ee! Raa @ oRe @ oxal | Raa | 8,16 AT 24 UE 81 & 39 Ule W
HAICXT BT Silsd & | Rad e VT Acas feasd ¢ o Ufde (informatio) &I wrem
UIc @ Wedd Usd UX BRAS AT HOIdl & | 396! RarenT i 98d 8 ool sl o | Rad
BT TART ATl AeTtd fhar Sfar § | o9 dsfdsy @7 afdie aazaddr sidl © a8t
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¥cxX (ROUTER)

T8 °IIN—3 B UUTTell TR TEMRT BIdT & | ©eX LAN 2T WAN &I 299 ¥ Silsdr B |
Ui X BT JTAT Uh TS BIAT & vex Wa. 8 sl 9aR & fov sfug e a9man

(Routers are used to connect remote LANs together using different WAN technologies.
A router uses a combination of hardware and software to actually "route" data from its
source to its destination. Routers have a very sophisticated OS that allows you to
configure their various connection ports. It works at network layer (layer 3) of the OSI
model, moving packets from one port to another based on L3 addresses — i.e. IP
addresses, IPX addresses, etc.)

CONSOLE INTERFACE

ETHERNET INTERFACE

BOOT ROM

FLASH

SERIAL INTERFACE

® LS,)(%)

1O Bus

PROCESSOR

NVRAM

L

DRAM

CPU Bus

Fig Router hardware setup
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1

Input power connection

CompactFlash memory card slot

2 | On/Off switch 9 CompactFlash (CF) LED
3 | Slot 0 (WIC, VWIC—data only, or HWIC) 10 |AMLED

4 | Console port 11 |usB port

5 |FastEthernet ports and LEDs 12 | Auxport

KensingtonTM security slot

13

Chassis ground connection

Slot 1 (WIC, VWIC—data only, or HWIC)




Routers connecting independent LANs and WANSs :

>=

T the rest
of the Internet



Different Router/switch ports, interfaces & connectors :

Inter::cr;‘eeport medium ?::;;T:: Connector
}EEQESE;T Shielded/unshielded o o
1000BASE-T ~ |tWisted par
balanced copper
1000BASE-CX cabling 25 meters
1000BASE-SX multi-mode fiber 500 meters
1000BASE-LX single-mode fiber 5 km FX port - SC connectors
1000BASE-LX10 | single-mode fiber 10 km
single-mode fiber,
2 over single-strand fiber:
EOIRASE-BXID 1490 nm downstream Lo
1310 nm upstream
1000BASE-LH single-mode fiber 10km
5 single-made fiber at N
I R 1550 nm wavelength i
DB-25 Serial Interface RS232
Serial Port
(WAN port) Copper 15meters
DB-9 Serial interface RS232
Auxiliary port
(Configuration copper 16meters
port)
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