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IPv4 addressing

e A network has the IP Prefix: 145.10.34.0/24
o Network IP address: 145.10.34.0
o Broadcast IP address: 145.10.34.255
o IPrange: 145.10.34.1 - 145.10.34.254
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Dynamic Host Configuration Protocol (DHCP)
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DHCP Client-Server

DHCP server: 223.1.2.5

DHCP discover

Arriving client
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BGP Basics

The Internet connects thousands of
Autonomous Systems (ASes) operated
by different institutions, such as
Internet Service Providers (ISPs),
companies, and universities

ASes interconnect via dedicated links
and public network access points, and
exchange reachability information
using the Border Gateway Protocol
(BGP)

BGP is an interdomain routing
protocol that allows ASes to apply
local policies for selecting routes and
propagating routing information,
without revealing their policies or
internal topology to others.
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BGP hasics

e The Internet topology is shaped according to
business relationships

« ASes connect only if they have a business
relationship

« BGP is a “follow the money” protocol
e 2 main business relationships today:

« customer/provider

« peer/peer



Customer/Provider Re\atlonshlp

o Customer/provider: A
customer pays its T provider
provider for connectivity
to the rest of the Internet l

o The amount paid is based g
on peak usage customer




Peer to Peer Relationship

o Peer/peer: Peers agree to
exchange traffic between
their respective
customers free of charge

peer



Gao-Rexford guidelines

e Many ASes may have conflicting BGP policies that lead
to route divergence

e Gao-Rexford guidelines ensure route convergence
even under changes in the topology and routing
policies
o Prefixes received from a customers are advertised to
customers, peers and providers
o Prefixes received from a peer are advertised to customers only

« Prefixes received from a providers are advertised to customers
only

o« Customers are preferred over peers and providers, and peers
are preferred over providers



Example Subnetting

e A network with an IP Prefix 223.1.17.0/24
o Separate the network in two subnets:
m subnet1:127IPs
m subnet2: 127 IPs



Solution

Apxuka to prefix 223.1.17.0/24 og duadiki popdr tooltal pe
11011111 . 00000001 . 00010001 . 00000000

223 : 1 . 17 : 0

T0 /24 pac emurpénet va Slaystprotoupe 2°-2 = 256 - 2 IP SieuBivoelg (e€apolvran oL SieuBivoetg .0 kat
255, onw¢ avadépBnke kat 1o pdbnua).



Solution
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Ano 11011111 . 00000001
223 = 1

Ewg 11011111 . 00000001
223 o 1

H aA\uwg 1o Yrodiktuo 1 Ba €xeL popdn 223.1.17.0/25.
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Router Configuration

e routing tables are created and used by routers to forward packets from
their local networks to other networks
e arouter cannot create a routing table or forward any packets
o until it has been configured
e Assume a topology with routers and hosts

e Examples of configurations:

assign IP address to all interfaces

define the BGP neighbors (the links between the routers)
OSFP configuration

iIBGP, eBGP sessions
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Configuration Examples

e Host
o Assign an IP address and subnet to one of the interfaces available on the host
m >ip address add 111.0.222.3/24 dev R1
e Router

o assign an IP address to a router’s interface
m  >router# conft
m  >router(config)# interface INTERFACENAME
m >router(config-if)# ip address 1.0.0.1/24



Router Configuration

e Available commands:

clear Reset functions

configure Configuration from vty interface

exit Exit current mode and down to previous mode

no Negate a command or set its defaults

ping Send echo messages

quit Exit current mode and down to previous mode

show Show running system information

traceroute Trace route to destination

write Write running configuration to memory, network, or terminal



BGP configuration

RouterA# show ip bgp
BGP table version is

internal, r RIB-fail

14, local router ID is 172.31.11.1
Statua codes: s suppressed, d damped, h history,
ure, S Stale

Origin codes: i - IGP, e - EGP, ? - incomplete

Network
*> 10.1.0.0/24
* i
*» 10.1.1.0/24
*2110.1.2.0/24
*> 10.97.97.0/24
*
* i
*>» 10.254.0.0/24
*
* i
r> 172.31.1.0/24
x
r i
*» 172.31.2.0/24
<output omitteds

Next Hop
0.0.0.0
10.1.0.2
0.0.0.0
10.1.0.2
172.31.1.3
172.31.11.4
172.31.11.4
172.31.1.3
172.31.11.4
172.31.1.3
172.31.1.3
172.31.1
172.31.1.
172.31.1

Metric

0

0
0
0

* valid,

LocPrf Weight

100

100

100

100

100

32768
0
32768

o

OO0 OO0 O0O OO0 O OO

> best,

i -

e

Next hop: The IP
address of the first
router interface in
AS-PATH

Metric: A value of the
MED!! attribute,
preferred links with
the lowest metric

Local Preference:it
can be set by a router in
order to influence the best
path choices of all its iBGP
peers

Path: The ASes that
the packet passes
through to reach the

destination

[1] The BGP multiple exit discriminator
MED) only propagated to adjacent
lautonomous systems (ASes). The purpose
of MED is to influence how other ASs enter
our AS to reach a certain prefix.



