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Fondament di1 routmg e subnets

Routed Protocol
IP routing Protocol

Meccanismi di subnetting
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192.168.11.0

! l: ;.'.J'

- .g.

192.168.11.1

192.168.10.0 192.168.12.0
192.168.10.2 ——— 192.168.12.4
To 192.168.10.0
|

192.168.10.2 11000000 10101000 00001010 00000010

AND AND
255.255 255.0 11111111 11111111 11111111 00000000
11000000 10101000 00001010 00000000
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Fondament1 di routing e subnets’

Host Address Network Address

1192.168.10.1
192.168.10.2
192.168.10.3
192.168.10.4
192.168.10.5

192.168.10.6
192.168.10.7 192.168.10.0

192.168.10.250
192.168.10.251
192.168.10.252
192.168.10.253
192.168.10.254

Enter Med S.r.|. Via della Liberta, 56 - 80143 Palermo - ph. +39 091 7303009 - info@entermed.it



X ¥
[7 Application ] 7pplication
[6 Presentation Presentation
[5 Session | session
[4 Transport Transport
[3 Network Network
2 Data Link Data Link
[1 Physical | Physical
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Esempio di trasmissione dati

Client (Bill Smith)
198.150.11.34
FE:ED:F9:44:45:66

198.150.11.65

N

N

h - h

198.150.11.163
FE:ED:FS:EF:ED:EC

198.150.11.66

198.150.11.33 198.150.11.161 '
198.150.11.45 DD:EC:BC:AB:04:AC DD:EC:BC:43:7B:34 198.150.11.165
FE.ED:FO.FE:44.AF FE:ED:F9:89:54:23
Source
Application
Presentation :
Data
Session
| Transport +
Network Data
| Network Header
Data Link Frame | Network o | Frame
v Physical Header | Header = | Trailer
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Esempio di trasmissione dati

e

Client (Bill Smith)
198.150.11.34 198.150.11.163

FE:ED:F9:44:45:66 FE:ED:FO:EF:ED:EC
198.150.11.65 198.150.11.66
» 3

198.150.11.33 198.150.11.161 .
198.150.11.45 DD:EC:BC:AB:04:AC DD:EC:BC:43:7B:34 198.150.11.165
FE.ED:FO.FE:44.AF FE.:ED:F9:89:54:23

Frame Header Network Header Data Frame
Trailer
Destination Source Source Destination
DD:EC:BC:AB:04:AC FE:ED:F9:44:45:66 | 198.150.11.34|198.150.11.163 | E-mail| CRC-32
Data
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Esemplo di trasm1ss1one dat1

Client (Bill Smith) 198.150.11.163

198.150.11.34
FE:ED:F9:44:45:66 FE:ED:FS:EF.ED:EC

198.150.11.65 198.150.11.66

198.150.11.33 198.156.1)1..161 | ,
198.150.11.45 DD:EC:BC:AB:04:AC DD:EC:BC:43:7B:34 198.150.11.165
FE.ED:F9O.FE:44.AF FE.ED:F9:89:54:23

Network
Network Header
Data Link Frame | Network o | Frame
Physical Header | Header = | Trailer
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Esemplo d1 trasm1ss1one dati

Client (Bill Smith)

198.150.11.34 198.150.11.163
FE:ED:F9:44:45:66 FE:ED:F9:EF:ED:EC
198.150.11.65 198.150.11.66
% © 198.150.11.33 198.150.11.161 :
198.150.11.45  DD:EC:BC-AB:04:AC DD:EC:BC-43:78:34 198.150.11.165

FE.ED:FO.FE:44.AF FE.:ED:F9:89:54:23

198.150. 11.163 IP Address
255.255.255.224 Subnet mask

198.150. 11.160 Result
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Esemp1o di trasmissione datl

Client (Bill Smith)
198.150.11.34 198.150.11.163
FE:ED:F9:44:45:66 FE:ED:FO9:EF:ED:EC
198.150.11.65 198.150.11.66

198.150.11.33 198.150.11.161
198.150.11.45 DD:EC:BC:AB:04:AC DD:EC:BC:43:7B:34 198.150.11.165
FE.ED:FO.FE:44.AF FE.:ED:F9:89:54:23

Frame Header Network Header Data Frame
Trailer
Destination Source Source Destination
PPP PPP :198.150.11.34 198.150.11.163 E-mail| CRC-32
Network .
Network Header Data
ek PPP | Network Dm PPP
Physical Header | Header Trailer
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Esemplo di trasm1ss1one dat1

Client (Bill Smith)
198.150.11.34 198.150.11.163
FE:ED:F9:44:45:66 FE:ED:FO:EF:ED:EC

198.150.11.65 198.150.11.66

198.150.11.33 198.150.11.161 ,
198.150.11.45 DD:EC:BC:AB:04:AC DD:EC:BC:43:7B:34 198.150.11.165
FE.ED:FO.FE:44.AF FE.:ED:F9:89:54:23

Network
Network Header Data
Data Link Frame | Network Data Frame
Physical Header | Header Trailer
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Esemplo d1 trasm1ss1one dati

Client (Bill Smith)

198.150.11.34 198.150.11.163
FE-ED:F9:44:45:66 FE:ED-F9:EF-ED:EC
198.150.11.65 198.150.11.66 ![‘ E
© 198.150.11.33 198.150.11.161 :
198.150.11.45 DD:EC:BC:AB:04:AC DD:EC:BC:43:7B:34 198.150.11.165

FE.ED:FO.FE:44.AF FE.:ED:F9:89:54:23

198.150. 11.163 IP Address
255.255.255.224 Subnet mask

198.150. 11.160 Result
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Esemp1o di trasmissione datl

Client (Bill Smith)
198.150.11.34 198.150.11.163
FE:ED:F9:44:45:66 FE.ED:FO-EFEDEC

198.150.11.65 198.150.11.66

198.150.11.33 198.150.11.161
198.150.11.45  DD:EC:BC:AB:04:AC DD:EC:BC:43:7B:34 198.150.11.165
FE.ED:FO.FE:44.AF FE.:ED:F9:89:54:23

Network Header Data Frame
Trailer

Frame Header

Source Destination

Destination

FE:ED:F9:EF:ED:EC DD:EC:BC:43:7B:34:198.150.11.34 198.150.11.1637E-mail CRC-32
Network Data
Network Header e
Data Link Frame | Network Data‘. Frame
Physical Header | Header | Trailer
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Esempio di trasmissione dati

Client (Bill Smith)
198.150.11.34 198.150.11.163
FE:ED:F9:44:45:66 FE:ED:FO:EF.:ED:EC

198.150.11.65 198.150.11.66

' 198.150.11.33 198.150.11.161 ‘
198.150.11.45 DD:EC:BC:AB:04:AC DD:EC:BC:43:7B:34 198.150.11.165
FE.ED:FO.FE:44.AF FE:ED:F9:89:54:23

Destination
Application 4
: Presentation
Data
* Session
Network Transport
e T —
Header B [ Network
Frame | Network o, | Frame Data Link
Header | Header ~ | Trailer Physical
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Routing

.t

7 Application

6 Presentation

4 Transport }

| 3 Network <@f— | Routing

2 Datalink

1 Physical
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Metrica del Protocollo d1 Routing

2

Routing Protocol Metrics:
Hop count

Bandwidth

Delay

Reliability

Load

Cost
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Routing VS Switching
Network Layer

|7 Application |
6 Presentation

4 Transport

| 3 Network <«F— | Routers

2 Data Link <— [Shiches

1 Physical

Enter Med S.r.|. Via della Liberta, 56 - 80143 Palermo - ph. +39 091 7303009 - info@entermed.it



enter@EE] - N

8

Routmg VS SW1tch1ng
Network Layer

| Layer 3 routing —
: based on IP address r

LAN
Layer 2 switching t:;'ef 2 switching
based on MAC address based on MAC address
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Routmg VS Sw1tch1ng

Tabella riepilogativa

Features Router Switch
Speed Slower Faster
OSI Layer Layer 3 Layer 2
Addressing used IP MAC
Broadcasts Blocks Forwards
Security Higher Lower
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Routed VS Routmg Protocol
Routed Protocol

172.16.2.0

10.120.2.0

172.16.3.0
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Routed VS Routmg Protocol

Routing Protocol

10.120.2.0

Network Destination Exit
Protocol | Network Interface
Connected [10.120.2.0 EO
RIP 172.16.2.0 SO
IGRP 172.16.3.0 S1

'

172.16.2.0

172.16.3.0

I Protocolli di Routing sono usati tra i Router per
determinare e mantenere il Percorso nelle tabelle di
routing

Dopo che il percorso ¢ determinato, il Router puo
instradare 1 Protocolli di tipo routed
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# 2 & . -
Routing Protocol
Algoritmi di1 Routing e metriche

Protocol Metric Maximum number of routers Origins
RIP Hop count 15 Xerox
IGRP » Bandwidth 255 Cisco

» Load

* Delay

« Reliability

Enter Med S.r.l. Via della Liberta, 56 - 80143 Palermo - ph. +39 091 7303009 - info@entermed.it



enter=s N

Subnettmg

Ly S
-

Class A Network Host

Octet 1 2 3 4
Class B Network Host

Octet 1 2 3 4
Class C Network Host
Octet 1 2 3 4
Class D Host

Octet 1 2 3 4
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Class C network address 192.168.10.0

11000000.10101000.00001010.00000000

N . N . N . H
11000000.10101000.00001010.00000000
N . N . N .sN H

In this example three bits have been assigned to designate the subnet.
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Class B network address 147.10.0.0

10010011.00001010.00000000.00000000

N s by = H = H
10010011.00001010.00000000.00000000
N . N .sN H H

In this example five bits have been assigned to designate the subnet.
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Subnettmg rete 'd1 classe A

Class A network address 28.0.0.0

00011100.00000000.00000000.00000000

N . H S : H
00011100.00000000.00000000.00000000
N . sN .sN H . H

In this example twelve bits have been assigned to designate the subnet.
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Bits borrowed

N

Value

128

32

16

Slash format | /25 26 127 128 129 /30 N/A N/A
Mask 128 | 192 224 240 248 252 254 255
Bits borrowed | 1 2 3 4 5 6 7 8
Value 128 | 64 32 16 8 4 2 1

Enter Med S.r.l. Via della Liberta, 56 - 90143 Palermo - ph. +39 091 7303009 - info@entermed. it




|h.; R s | Re \‘. o >
enterfi:=s N\ -

Subnetting

Tabella riepilogativa

Slash format | /25 /126 127 128 /129 /30 N/A N/A
Mask 128 192 224 240 248 252 254 255
Bits borrowed | 1 2 3 4 5 6 7 8
Value 128 64 32 16 8 4 2 1
Total Subnets 4 8 16 32 64

Usable Subnets 2 6 14 30 62

Total Hosts 64 32 16 8 4

Usable Hosts 62 30 14 6 2
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Subns

Esempio di subnetting

& D \

ettmg

Subnetwork # Subnetwork ID Host Range Broadcast ID
0 192.168.10.0 1--.30 192.168.10.31

1 192.168.10.32 .33--.62 192.168.10.63

2 192.168.10.64 65--.94 192.168.10.95

3 192.168.10.96 97--.126 192.168.10.127
4 192.168.10.128 .129--.158 192.168.10.159
5 192.168.10.160 .161--.190 192.168.10.191
6 192.168.10.192 .193--.222 192.168.10.223
7 192.168.10.224 .225--.254 192.168.10.255
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ubnetting

Calcolo dell’IP di rete 1n una subnet

Packet address 201.10.11.65 11001001.00001010.00001011.01000001
AND

Mask 255.255.255.224 11111111.11111111,11111111.11100000
Subnetwork 1D 201.10.11.64 11001001.00001010.00001011.01000000
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