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Tipos de

Protocolos de Enrutamiento
23t Enrutamiento jerdrquico

%ES - Sistemas Autonomos (AS)

£ . Dentro de un AS:

— IGP = Interior Gateway Protocol

* Entre ASs:
— EGP = Exterior Gateway Protocol
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Tipos de

Algoritmos de Enrutamiento
w3
Lu Q l\ [l r ]
oo + Deben informar de la topologia Distance Vector:
z QS : : . : .
2 % §  Ylos cambios en la misma - Comunican  estimacién  de
§8§ « Segun como diseminan la distancia a destinos
€ 2 : 8 :
SE< informacion « Informan a vecinos
Path Vector:
Link State: « Comunican estimacién  de
« Comunican qué vecinos tienen caminos preferidos a destinos
y el coste

* |nundan la red

« Cada nodo conoce la topologia
entera
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Link State

Tres pasos
1. Descubrir a los vecinos

PROGRAMACION DE REDES |
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LABORATORIO DE

2. Diseminar la informacion sobre los
enlaces

— Flooding (... ... )
— Todos conocen la topologia (...)

3. Calcular las rutas

— Caminos de menor coste
— Todos calculan los mismos
— Algoritmo de Dijkstra

« OSPF, IS-IS
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Link State

Tres pasos
Descubrir a los vecinos
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1.
2. Diseminar la informacion sobre los
enlaces

— Flooding (... ... )

— Todos conocen la topologia (...)
3. Calcular las rutas

— Caminos de menor coste

— Todos calculan los mismos

— Algoritmo de Dijkstra
. OSPF, I1S-IS
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Distance Vector

* |nicialmente cada nodo solo conoce la distancia a sus vecinos
— D(X,d)=c(X,d)
« Periddicamente comunica D(X,d) a todos sus vecinos
— Informan con un vector con las distancias a los destinos
( D(X,d,), D(X,d,), D(X,d3), D(X,d,)...)
— Asincrono
* Al recibir informacién actualiza:
— D(X,d)<=minx <-{¢(X,j)+D(j,d)}
« Algoritmo de Bellman-Ford distribuido
« Empleado desde los comienzos de la ARPANET

E « Cada nodo llega a conocer la distancia desde él a todos los
3 destinos

- D(X,d))
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Algoritmo de Bellman-Ford

Comienzo

Dest Cost Dest | Next | Co

B 1 A . A 1

c = C |re | 1

—
D o D D 3
E 1 E E 4
Dest Cost Dest Cost Dest | Next | Cost
A s A s A . A 1
B 1 B 3 B |[;B | 4
D 00 C 00 cC | — 00
E o E 1 D D 1
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Algoritmo de Bellman-Ford

A envia
D(E,d)<—min{c(E,A)+D(A,d)}
D(B,d)<—min{c(B,A)+D(A,d)}

(..)

Dest Cost Dest | Next | Co

B 1 Al A | 1

c = C |re | 1

—
D 00 D D 3
E 1 E E 4
Dest Cost Dest Cost Dest | Next | Cost
A 0 A 0 A A | 1
B 1 B 3 B |[;B | 4
D 00 C 00 c | :’ 00
E 00 E 1 D D 1
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Algoritmo de Bellman-Ford

A envia
D(E,d)<—min{c(E,A)+D(A,d)}
D(B,d)<—min{c(B,A)+D(A,d)}

Dest Cost Dest | Next
B 1 A . A
c ©  C |p€
D o0 D [[D
E 1 E |AE
Dest Cost Dest Cost Dest | Next
A 0 A 0 A . A
B 1 B 3 B |A®
D s C s c |-
E 0 E 1 D D
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Algoritmo de Bellman-Ford

D envia
D(E,d)<—min{c(E,D)+D(D,d)}
D(B,d)<—min{c(B,D)+D(D,d)}
No hay cambios

Dest Cost Dest | Next | Co

B 1 Al A | 1

c = C |re | 1

—
D 00 D D 3
E 1 E A 2
Cost Dest Cost Dest | Next | Cost
0 A 0 A A | 1
1 B 3 B |fA | 2
00 C 00 c | :’ 00
00 E 1 D D 1
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Algoritmo de Bellman-Ford

9 o
s Benvia
w o=
82 “ D(A,d)<—min{c(A,B)+D(B,d)}
g‘g’ 0, D(C,d)<—min{c(C,B)+D(B,d)}
32 D(D,d)<—min{c(D,B)+D(B,d)}
§g§ D(E,d)<min{c(E,B)+D(B,d)} Dest | Next | Cost Dest | Next | Co
B B 1 A A 1
() A\ Il:d
C .f - \ oo C r) 1
D | - 00 D | D 3
E E 1 E A 2
Dest | Next | Cost Dest | Next | Cost Dest | Next | Cost
A p - ~ ) > A R > A [ AD 1
|
B (B | ¢ B E} 3 B [fA [ 2
D - 00 c | - 00 c | :’ 00
E - o0 E E 1 D D 1
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Algoritmo de Bellman-Ford

N o
x5 Benvia
wo R
82 “ D(A,d)<min{c(A,B)+D(B,d)}
gg’ @ D(C,d)<min{c(C,B)+D(B,d)}
32 D(D,d)<—min{c(D,B)+D(B,d)}
§g§ D(E,d)<min{c(E,B)+D(B,d)} Dest | Next | Cost Dest | Next | Co
B | B 1 A | A 1
) |
C ,B\) 2 () C [é’ 1
D |BO |4« D | D 3
E E 1 E | A 2

Dest | Next | Cost Dest | Next | Cost Dest | Next | Cost
A 1Bel2e= A |BOfd4ex A | A ] T
B (B | ¢ B ||B)] 3 B |fA | 2
D [BO|4ew ¢C [Bol4= € [BO|50
E B | 3 E E 1 D D 1
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C envia
D(B,d)<min{c(B,C)+D(C,d)}
No hay cambios

Dest | Next | Cost Dest | Next | Co
B !3 1 A . A 1
p |
c [/B |2 C [{j 1
D | B 4 D | D 3
E E 1 E A 2
Next | Cost Dest | Next | Cost Dest | Next | Cost
,B. 2 A B 4 A . A 1
(B | B ||B)] 3 B |fA | 2
B | 4 c ' | 4 c I'e | s
B 3 E E 1 D D 1
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Algoritmo de Bellman-Ford

(L

x5 Eenvia

w o=

82 “ D(A,d)<min{c(A,E)+D(E,d)}

528 D(B,d)<—min{c(B,E)+D(E,d)}

iEg D(D,d)<min{c(D,E)+D(E,d)}

§8§ () Dest | Next | Cost Dest | Next | Co

- B | B | 1 Al Al

) |

c [/B |2 c [é) 1
D [ B | 4 D [D 3
E E 1 E A 2

Dest | Next | Cost Dest | Next | Cost Dest | Next | Cost
A ,B| 2 A B 4 A . A 1
B (B | ¢ B ||B)] 3 B |fA | 2
D | B | 4 c [[B | 4 c 8| 5
E B 3 E E 1 D D 1

Protocolos de enrutamiento 19/27



PROGRAMACION DE REDES
Area de Ingenieria Telemética

LABORATORIO DE
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E envia
D(A,d)<min{c(A,E)+D(E,d)}
D(B,d)<min{c(B,E)+D(E,d)}
D(D,d)<—min{c(D,E)+D(E,d)}

Dest | Next Next | Co
B !3 . A 1
c [/ e | 1
D "E (E) - 5 3
E E A 2

Next | Cost Dest | Next Next | Cost
,B| 2 A | E@® . A 1
(B | 1 B || B) A | 2
B | 4 c [B "B | 5
B 3 E E D 1
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Algoritmo de Bellman-Ford

A envia
D(E,d)<—min{c(E,A)+D(A,d)}
D(B,d)<—min{c(B,A)+D(A,d)}

(..)

Dest | Next | Cost Dest | Next | Co
B !3 1 A . A 1
p |

c [/B |2 C [é) 1

D | E 2 D | D 3

E E 1 E A 2
Dest | Next | Cost Dest | Next | Cost Dest | Next | Cost
A ,B| 2 A E 2 A . A 1
B (B | ¢ B ||B)] 3 B |fA | 2
D | B | 4 c ' | 4 c I'e | 5
E B 3 E E 1 D D 1
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A envia
D(E,d)<—min{c(E,A)+D(A,d)}
D(B,d)<min{c(B,A)+D(A,d)}

Dest | Next | Cost Dest | Next
B !3 1 A . A 1
C .‘f‘ — 2 C jg 1
D E 2 D D 3
E E 1 E A 2

Dest | Next | Cost Dest | Next | Cost Dest | Next

A ,B. 2 A E 2 A . A

B [(B [ 1 B [|B)| 3 B (A

D [B | 4 c [[B | 4 c [Aw

E B 3 E E 1 D D
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D envia

No hay cambios
B envia

No hay cambios
C envia

No hay cambios
E envia

No hay cambios
A envia
No hay cambios
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Algoritmo de Bellman-Ford

Dest | Next | Cost Dest | Next | Co
B !3 1 A . A 1
C .‘r‘ — 2 C jg 1
D E 2 D D 3
E E 1 E A 2
Dest | Next | Cost Dest | Next | Cost Dest | Next | Cost
A ,B| 2 A E 2 A . A 1
B (B | ¢ B ||B)] 3 B |fA | 2
D | B | 4 c [[B | 4 c [A] 3
E B 3 E E 1 D D 1
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Distance Vector
e Calculo distribuido
e |terativo e incremental

 Asincrono

« Converge a los caminos de menor
coste

 Protocolos: RIP, IPX-RIP, DECnet,
|IGRP, EIGRP, DSDV

LABORATORIO DE
RROGRAMACION DE REDES
Area de Ingenieria Telematica
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Contenido

* Introduccion
» Algoritmos Link-State

 Algoritmos Distance-Vector
— Descripcion
— Bellman-Ford

* Algoritmos Path-Vector
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Path Vector

Similar a Distance Vector
Calculo distribuido
Informan a sus vecinos de las rutas calculadas

Incluyen todo el camino hasta el destino para cada
ruta

Protocolos: BGP

No me gus‘ra ‘B”
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Resumen

 Link State
 Distance Vector
 Path Vector
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