Table 19.1  Elements of Routing Techniques for Packet-Switching Networks

	Performance Criteria


Number of hops


Cost


Delay


Throughput

Decision Time


Packet (datagram)


Session (virtual circuit)

Decision Place


Each node (distributed)


Central node (centralized)


Originating node (source)
	Network Information Source


None


Local


Adjacent node


Nodes along route


All nodes

Network Information Update Timing


Continuous


Periodic


Major load change


Topology change


Table 19.2  BGP-4 Messages

	Open
	Used to open a neighbor relationship with another router.

	Update
	Used to (1) transmit information about a single route and/or (2) list multiple routes to be withdrawn.

	Keepalive
	Used to (1) acknowledge an Open message and (2) periodically confirm the neighbor relationship.

	Notification
	Send when an error condition is detected.


Table 19.3  Routing Table for R6

	Destination
	Next Hop
	Distance

	
N1
	
R3
	10

	
N2
	
R3
	10

	
N3
	
R3
	7

	
N4
	
R3
	8

	
N6
	
R10
	8

	
N7
	
R10
	12

	
N8
	
R10
	10

	
N9
	
R10
	11

	
N10
	
R10
	13

	
N11
	
R10
	14

	
H1
	
R10
	21

	
R5
	
R5
	6

	
R7
	
R10
	8

	
N12
	
R10
	10

	
N13
	
R5
	14

	
N14
	
R5
	14

	
N15
	
R10
	17


Table 19.2  Example of Least-Cost Routing Algorithms (using Figure 19.1)

(a) Dijkstra'a Algorithm (s = 1)

	Iteration
	T
	L(2)
	Path
	L(3)
	Path
	L(4)
	Path
	L(5)
	Path
	L(6)
	Path

	1
	{1}
	2
	1 - 2
	5
	1 - 3
	1
	1 - 4
	(
	—
	(
	—

	2
	{1, 4}
	2
	1 - 2
	4
	1 - 4 - 3
	1
	1 - 4
	2
	1 - 4 - 5
	(
	—

	3
	{1, 2, 4}
	2
	1 - 2
	4
	1 - 4 - 3
	1
	1 - 4
	2
	1 - 4 - 5
	(
	—

	4
	{1, 2, 4, 5}
	2
	1 - 2
	3
	1 - 4 - 5 - 3
	1
	1 - 4
	2
	1 - 4 - 5
	4
	1 - 4 - 5 - 6

	5
	{1, 2, 3, 4, 5}
	2
	1 - 2
	3
	1 - 4 - 5 - 3
	1
	1 - 4
	2
	1 - 4 - 5
	4
	1 - 4 - 5 - 6

	6
	{1, 2, 3, 4, 5, 6}
	2
	1 - 2
	3
	1 - 4 - 5 - 3
	1
	1 - 4
	2
	1 - 4 - 5
	4
	1 - 4 - 5 - 6


(b) Bellman-Ford Algorithm (s = 1)

	h
	Lh(2)
	Path
	Lh(3)
	Path
	Lh(4)
	Path
	Lh(5)
	Path
	Lh(6)
	Path

	0
	(
	—
	(
	—
	(
	—
	(
	—
	(
	—

	1
	2
	1 - 2
	5
	1 - 3
	1
	1 - 4
	(
	—
	(
	—

	2
	2
	1 - 2
	4
	1 - 4 - 3
	1
	1 - 4
	2
	1 - 4 - 5
	10
	1- 3 - 6

	3
	2
	1 - 2
	3
	1 - 4 - 5 - 3
	1
	1 - 4
	2
	1 - 4 - 5
	4
	1 - 4 - 5 - 6

	4
	2
	1 - 2
	3
	1 - 4 - 5 - 3
	1
	1 - 4
	2
	1 - 4 - 5
	4
	1 - 4 - 5 - 6



