Routing algorithms
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AAyoplOpuoc Kataotaong Zeuénc
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p(v): mponyoUpevog KOUBOC TOU V OTO TPEXOV LOVOTIATL EAQXLOTOU KOOTOUG
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AAyoplBuoc Altootaonc AlavUouoTog

Ta XOPAKTNPLOTIKA TOU:
e EmavaAnmTikog

* Acuyxpovocg

e Katovepnuevoc

OLtAnpodopiec ov dtatnpel o kaBe kKOUPOC X:
* ¢(x,v), ylo KaBe yeitova v
* D, ME TO EKTLLWUEVA KOOTN TIPOG OAOUG TOUG KOUBOUG TOU SLKTUOU

* D,,yla kaBe yeitova v



2tadlo apylkomoinonc ya Kabe Koo x

Apxikomoinon:

1o OAoug ToucC KOuBoug y pEoO OTO N:
Av y gilval yeitovag

D,(y) = c(x,y)
AAALWC
D,(y) = o

1o OAoucC ToucC YELTOVEC Vv TOU X:
D,(y) =c y1la OAoug ToOug MPOOPLOMOUG Y

1o OAouC ToucC YELTOVEC Vv TOU X:
otelAe to 61dvuopa andotaong D,



ErtavaAnmtikn Stadikaoia yio kabe kopfo x

ErmavaAnmtika:
NMepilpeve HEXPL va AdBelc pila evnuépwon amd €va yeitova)
1o OAouc ToucC KOuPouc y pEoa OTO N:
D,(y) = min,{ c(x,v) + D,(y)}

(Bpec Tov yeitova ueow tou ortolou Va mac oTo y 1TLo ypryopa)

Av to D, aAAag&e:
YtelAe to véEo D, 0e OAoug Toug YELTOVEQ
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IP fragmentation



Example: Suppose we want to transmit an IP datagram of size 3000 bytes through a
link of MTU 500 bytes. How many fragments are produced and what are the values of
the offset field in each of the headers?

IP fragment payload = 500 bytes (MTU) - 20 bytes (min IPv4 header) = 480 bytes
IP datagram of interest payload = 3000 - 20 = 2980 bytes

Total # of segments = |IP datagram of interest payload / IP fragment payload
= 2980 /480

=6.2
= 7 (The last packet will have smaller payload than the available 480 bytes)



Example: Suppose we want to transmit an IP datagram of size 3000 bytes through a
link of MTU 500 bytes. How many fragments are produced and what are the values of
the offset field in each of the headers?

What about the header fields?

Segment 0: 0 - 479 bytes of original offset =0 more = 1
Segment 1: 480 - 959 offset = 60 more = 1
Segment 2: 960 - 1439 offset=120 more = 1
Segment 3: 1440 - 1919 offset=180 more = 1
Segment 4: 1920 - 2399 offset =240 more = 1
Segment 5: 2400 - 2879 offset=300 more = 1
Segment 6: 2880 - 2980 offset=360 more =0






NAT

IP addressing management within a network should be flexible.

- Can support growing number of machines.
- No need to comply with global addressing standards.
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NAT local network ( 1Tx192.168.1.0/24 )

192.168.1.2

A L

Hence, NAT was emerged.

: =
The internet 147.52.12.12 @ 192.168.1.1

A S

192.168.1.3 \\




NAT

All datagrams leaving the network (originated from a host of the
local network) appear to have the same IP (147.52.12.12), but with

different source Ports. < >
NAT local network ( 1Tx192.168.1.0/24 )

192.168.1.2

EGSSESEEIaEan

: =
The internet 147.52.12.12 @ 192.168.1.1

_/ 192.168.1.3 \\ V




NAT

The process of a NAT enabled router:

* Replace the (source IP, source Port) for outgoing datagrams to
(NAT IP, new source Port)

« The NAT enabled router must store this mapping of pairs.
(source IP, source Port) ~ (NAT IP, NAT Port)

* Replace the (destination IP, destination Port) for ingoing
datagrams to the corresponding pair of source address and port.
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Remember: T
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Longest prefix match

- longest prefix match

oTav PAXVOUUE TNV KATAXWPENON OTOoV TivaKa ITpowdnaoncg yia
uia dobeioa dlevBuvon MPooPLoUOU, XPNOLULOTTOLOUUE TO

pneyalutepo mpobepa mou taptaletl otnv dtevBuvon

TIPOOPLOOU.

Destination Address Range Link interface
11001000 00010111 00O10*** ****xxxx | (

11001000 00010111 00011000 *******x | 1

11001000 00010111 OOO11*** ****x*xx | D

otherwise 3

11001000 00010111 00010110 10100001 Which interface?

examples: o

11001000 00010111 00011000 10101010 Wwhich interface?




Longest prefix match (2)

- longest prefix match
otav PAXVOUUE TNV KATAXWENON OToV Tivaka Tpowdnaong yia
uia doBeloa ditevBuvon TPOOPLOUOU, XPTOLLOTTOLOULLE TO
neyaAutepo npoBbepa mou tatptaletl oty dtevbuvon
TIPOOPLOUOU.

IllO@lGOO 00010111 OOOlOI

match!

]

|11001000 00010111 OOOld




Longest prefix match (3)

- longest prefix match

otav PAXVOULE TNV KATaxwpenon oTOV Tiivaka npowenonq yla
uia doBeioa StevBuvon MTPOOPLGOU, XPNOLULOTTOLOUUE TO
Heyalutepo ntpobepa mou tatlptalel otnv dtevbuvon
TIPOOPLOUOU.

11001000 00010111 00011000

1

match!

]

1100160600 0060010111 0060011000




Longest prefix match (4)

If the router has the following forwarding table

Destination Network Interface
147.52.0.0/16 EthO
147.52.1.0/24 Eth1
147.52.2.0/24 Eth2
147.52.2.4/32 Eth3
147.52.2.4/30 Eth4

Default Eth5



Longest prefix match (5)

Report the correct egress interfaces (the interface that will be used to forward the
packet from) for the packets with the following destination IPs.

o 147.52.0.16
e 147.51.0.16
o 1475224
o 14752.2.6
o 147.52.2.7
o 14752.2.8
e 14752.3.0



Longest prefix match (6)

Report the correct egress interfaces (the interface that will be used to forward the
packet from) for the packets with the following destination IPs.

e 147.52.0.16 -> Eth0
e 147.51.0.16 -> Eth5
o 147.52.2.4 ->Eth3
o 147.52.2.6 -> Eth4
o 147.52.2.7 -> Eth4
o 147.52.2.8->Eth2
e 147.52.3.0->EthO



