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RIP (Routing Information Pro’rocol)
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HELLO

» NSFNET (National Science Foundation Backbone
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BGP (1)
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3 hop red path
VS.
2 hop green path
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BGP (3)

» Logical View of the
Internet

» After looking a
RIP/OSPF descriptions
» End-hosts connected to
routers

» Routers exchange
messages to determine
connectivity

» NOT TRUE!
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BGP (4)
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» AFZA|AE! (AS: Autonomous System)
StLte| 7|=H 22| otof| = 2tRHEL Y
> AS 20| A= IGP(interior gateway protocol)2t TN 2= T EHSH7| 2ot & HEE 0|8
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16 bit values
64512 through 65535 are “private”
off -
> MIT: 3
» JANET: 786

> AT&T: 7018, 6341, 5074, ...
» Sprint: 1239, 1240, 6211, 6242, ...
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BGP (6)

» Logical View of the
Internet (A=)

» RIP/OSPF not very
scalable 2 area
hierarchies

» NOT TRUE EITHER!

» ISP’s aren’t equal
» Size
» Connectivity
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BGP (7)

» Logical View of the

Internet (A=)

» Tier 1 ISP

» “Default-free” with global
reachability info

» Tier 2 ISP

» Regional or country-wide

» Tier 3 ISP

» Local
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» Transit vs. Peering
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BGP (9)

Choices

» Link state or distance vector?

No universal metric — policy
decisions

» Problems with distance-
vector:
May not converge

» Problems with link state:

Metric used by routers not
the same — loops

LS database too large —
entire Internet

May expose policies to
other AS’s

Solution: Distance Vector
with Path

» Each routing update carries
the entire path

» Loops are detected as
follows:
When AS gets route check
if AS already in path

> If yes, reject route

» If no, add self and
(possibly) advertise route
further

» Advantage:

Metrics are local - AS
chooses path, protocol
ensures no loops
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BGP (10)

Interconnecting BGP Peers
» BGP uses TCP to connect peers

» Advantages:
Simplifies BGP

No need for periodic refresh - routes are valid until withdrawn, or the
connection is lost

Incremental updates

» Disadvantages
Congestion control on a routing protocol?
Poor interaction during high load

Hop-by-hop Model
» BGP advertises to neighbors only those routes that it uses

Consistent with the hop-by-hop Internet paradigm

e.g., AST cannot tell AS2 to route to other AS’s in a manner different
than what AS2 has chosen (need source routing for that)
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EGP (Exterior Gateway Pro'rocol)
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