
Link State Routing
- Each router knows its own link state

- State of each link to its neighbor
- Associated costs

& Router floods its link state to all other routers

& Each router learns global network topology
③Computes shortest path themselves (with Dijkstra's , etc)

Distance Vector vs Link State

Distance Vestor Link State

- Global Computation (distributed - Local Computation
across all nodes I - Using global data (from

local data (local node- Only all parts of the network

US

toldplus whatever neighbors

Addressing
Requirements :

①Scalable Routing
- Minimize state exchange needed to create

paths
& Efficient Forwarding

- Small forwarding tables

- Fast lookups

③ Host must be able to recognize packet is for them

- An end to end check on routing
- L3 : IP Addresses (dynamically assigned)

IP Address

Example : 1
.
2.

- Entenome

0000 000 000000100000001000000000

~
23 bits for network last abits

address address

To tell if an address is in a network check if the

first In bits match the network address's first In bits.

In this case In is 23.

This is calledClassless Inter-Domain Routing (CIDR)
-

Easy to add new hosts since forwarding table

doesn't need to be updated.

Interdomain Routing : between autonomous systems
- Want scalability and policy compliance

Export & Selection

Each AS makes two policy decisions :

headd followed by header
& Selection (outgoing) : choosing which route to use to

send a packet to a destination.

& Export (incoming) : which neighbors you
tell about your

~ oute
,

therefore whose traffic you agree to
carry .

Types of Ases :

& Stub : only sends/receives traffic for its users

- companies,
universities ,

etc.

& Transit : carries traffic for other Ases

- Global ISPs (tier 1)
, Regional ISPs(tier 2)

,

Local ISPs (tier 3)

- All ISPs are ASes
,
but not all ASes are ISPs

have a business
- Two Ases will connect only if they

relationship
- Provider A carries customer B's traffic for a fee

- Peers A
,

B carry each other's traffic for free

cyclic, customer-provider- Peer relationships can be

relationships must be acyclic.

Gateway Protocols

cBGP-Between border routers in different Ases

- Learn about external routes9-builds a path backwards (starting from dest)

iBGP - Between border routers and other routers
Forwarding uses that to send packets towards the dest.

.

within a single As
Router stores only the next hop.

- Learn which border router to use to reach

Distance Vector Algorithm external destinations

IGP-protocol used for intradomain routing (OSPF)
For each destination :

- shortest path to internal or external destinations
- If you

hear advertisement, update table & reset TT
if !

- dest isn't in table

- Advertised cost + Cost to neighbor best known most
BGP Route Attributes

Attributes : Parameters used in route selection

- Advertisement is from current next hop & Local Attributes :
advertisements.Includes Poison

- Ases keep them private
- Not included in CBGP route announcements- Advertise to all your neighbors when table updates

and periodically - Ex : LOCAL
_

PREF

& Nonlocal Attributes :

-Butdon'tadvertise back to the nexoe - propagated with eBGP route announcements

- Ex : AS_
PATH

- Any cost = 16 is advertised as a

Route Selection - Rule -Tiebreak- >....
- If a table entry expires,

make the entry poison and

Highest LOCAL PREF -> shortest ASPATH -> lowest IGP cost to next hop ->

advertise it.

lowest MED- > Smallest IP Address of next hop routers



Provide - > Customer

·
Provider chooses to participate .

Built by
control
plans

-/ K)

Link State

- Hello count = 2x (#router-router links). Each

router says hello to each neighbor ; host links

don't count .

- Loops happen when routers have inconsistent

topology views (Ex : a dropped advertisement)

- Periodic re-advertisement fixes stale views

- Routers never change their tables because of user

packets; they just keep forwarding

(Ex : 33434)Traceroute
↓

-SendsUPP probeswithTT, 2.3to ahigh o a

ICMP Time Exceeded
,

source = the destination's IP .

- The ICMP reply payload is the original IP header plus
the first 8 bytes ,

so the UDP ports appear in the reply
- Replies are forwarded via table [original Suc]

.

A router

generating replies handles those packets as punt traffic.

End to end principle says that only end hosts

alone are sufficient to guarantee reliability.


