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< Routing Metrics

< Forwarding vs. Routing

< Routing Protocol Goals

< Routing Tables

+%* Distance Vector Routing/Bellman-Ford

+%* Link State Routing/Dijkstra
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Network Layer: Path Determination
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Example of simple routing tables

Routing Protocol Metrics:
+ Hop count
+ Bandwidth
+ Delay
+ Reliability
+ Load
+ Cost

Router Operation

+ The best path between networks is determined by a routing metric.
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Example of simple routing tables

B routing table

A routing table

173.0.0.2 next hop B

173.65.8.2 next hop D

C routing table

173.65.8.2 next hop E

173.65.7.3 next hop C

173.65.8.2 next hop B

0.0.0.0 default rout C

173.32.8.1 next hop A

173.11.7.4 next hop A

0.0.0.0 default rout F

0.0.0.0 default rout D

E routing table

173.65.8.2 next hop F

0.0.0.0 default rout A

est. U2
173.65.8.2

D routing table

F routing table

173.9.3.2 next hop C

173.65.8.2 next hop B

173.65.8.2 next hop Ul

173.58.0.2 next hop E|

173.3.33.5 next hop B

0.0.0.0 default rout B

0.0.0.0 default rout F

10
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Example of simple routing tables

Each router interface must have a separate network or subnetwork address.
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Forwarding vs. Routing
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Routing Tables
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Static Route Operation
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172.16.1.1 172.18.31 1721851
24 i24

Hoboken (config) #ip route 172.16.1.0 255.255.255.0 sl
command destination sub mask gateway
network
Hoboken (config) #ip route 172.16.5.0 255.255.255.0 s0
command destination sub mask gateway
network

® If the exitinterface (gateway) is “down” the static route will not be put in the

routing table.
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Static Route Operation

—
sterling

Hoboken (config) #ip route 172.16.1.0 255.255.255.0 172.16.2.1
command destination sub mask gateway
nebtwork
Hoboken (config) #ip route 172.16.5.0 255.255.255.0 172.16.4.2
command destination sub mask gateway
network

® If the router cannot reach the outgoing interface that is being used in the route, the route

will not be installed in the routing table.

® This means if that interface is down, the route will not be placed in the routing table.
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Distance Vector Routing Algorithm
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Optimum 1-hop paths 1 55]4::.” asldl ZL"‘.{"‘ ‘L.‘.’j-ﬁ‘ O J\.’i.o

| Table for A | Table for B |
A A

A 0 A 4

B 4 B B 0 B

C 0 - C ®© -

D 0 - D 3 D

E 2 E © -

F 6 F F 1 F

Table for C Table for D Table for E Table for F
A o0 - A © A 2 A A 6 A
B o0 - B 3 B B 0 - B 1 B
C 0 C C 1 C C 0 - C 1 C
D 1 D D 0 D D 0 D © -
E 0 - E ®© - E 0 E 3 E
F 1 F F © - F 3 F F 0 F
25
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Optimum 2-hop paths 2 ajhzj‘ radlad| tL"“h ‘L.i-‘."j-ﬁ‘ O JL’LA

| Table for A | Table for B |

A 0 A A 4 A
B 4 B B 0 B
C 7 F C 2 F
D 7 B D 3 D
E 2 E E 4 F
F 5 E F 1 F
Table for C Table for D Table for E Table for F
A 7 F A 7 B A 2 A A 5 B
B 2 F B 3 B B 4 F B 1 B
C 0 C C 1 C C 4 F C 1 C
D 1 D D 0 D D 0 - D 2 C
E 4 F E © - E 0 E 3 E
F 1 F F 2 C F 3 F 0 F
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Optimum 3-hop paths 3 bjhzj‘ asldl t‘-’-:“-,‘ ‘L.‘.’j-ﬁ‘ O JL'F.A

| Table for A | Table for B |

A 0 A A 4 A
B 4 B B 0 B
C 6 E C 2 F
D 7 B D 3 D
E 2 E E 4 F
F 5 E F 1 F
Table for C Table for D Table for E Table for F
A 6 F A 7 B A 2 A A 5 B
B 2 F B 3 B B 4 F B 1 B
C 0 C C 1 C C 4 F C 1 C
D 1 D D 0 D D 5 F D 2 C
E 4 F E 5 C E 0 E E 3 E
F 1 F F 2 C F 3 F F 0 F
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Dijsktra’s Algorithm

Initialization:
S ={u}
for all nodes v
if v adjacent to u {
D(v) = c(u,v)
else D(v) = «

Loop
find w not in S with the smallest D(w)
addwto S
update D(v) for all v adjacent to w and notin S:
D(v) = min{D(v), D(w) + c(w,v)}
13 until all nodes in S

HB@CD\IO?(N-DOONH

[EEN
N
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Jl :Dijkstra 4w jyl95

* Shortest-path tree from A * Forwardingtable at A

link

(A.B)
(AF)
(AF)
(A.B)
(A.B)
(AF)
(AF)

T o o o m MM w
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"
V6 Routing table
(2-hop)
Des Cost N. hop
S 6 V5
V1 oo -
V2 4 V4 V11
V3 4 V4
V4 2 V4
V5 3 V5
V6 0 V6
V7 6 V9
V8 oo -
V9 4 V9
V10 5 V9
Vil 1 V11
V12 2 V11
V13 5 V12
V14 httjps://ma®@ra.edu.dy/ -




