Routing

Foundations of computer networks




Routing classification

e Static

* Dynamic

e drawbacks

* advantages




Bramy podstawowe

- %y@
bramy podstawowe (ang. core) administrowane

przez INOC (Internet Network Operations Center)
APRANET — bramy pnia (stub gateway)

& < v&/\
bramy niepodstawowe (ang. non-core) administrowane przez
inst. edukacyjne, przedsiebiorstwa




Gateways EGP }

exterior gateway protocol

* interior I

e exterior 4 I

IGP
interior gateway

= protocol ,

—

autonomous system




Tasks of routers

e Receive a frame

 destination address analising
* term the destination network

e selection of the path (routing)
* lengtht of the path (physical or hop number)
* traffic load on the path
* priorities
* costs
* Send the frame from selected port




TOS - DSCP+ECN

11213 [4]|5]|6|7]8]9|10]11]|12(13[14|15[16|17]|18[19]|20|21 (22|23 |24 [25|26 |27 [28 (29|30 31|32
Version | Lenghtof
4 bit header as in DSCP ECN Total lenght
(4 bity) | 35 it words
Identification Flags Fragment Offset

Time to live (TTL)

Protocol (next)

Header checksum

Source IP address

Destination IP address

Options

Data
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Router in operation

MAC:00-0C-86-0A-A0-00

IP: 192.168.1.133/24 MAC:00-0D-84-0E-A1-02

IAG-O0.0B-11-10-Al-0s 1P 212.87.228.113/24

|P: 212.87.228.245/24

MAC:00-0B-11-12-A1-01
IP: 192.168.1.1/24

L

MAC SRC: 00-0C-86-0A-A0-00

MAC DST: 00-0B-11-12-A1-01

MAC SRC: 00-0B-11-12-A1-02
MAC DST: 00-0D-84-0E-A1-02

IP SRC: 192.168.1.133

IP SRC: 192.168.1.133 IP DST: 212.87.228.113

IP DST: 212.87.228.113
data

data




Routing protocol

* GGP, SPREAD

* EGP

* BGP (BGP 4)
* IGP

* RIP

* RIPII

* HALO

* OSPF




GGP

Gateway-to-Gateway Protocol (obsolete)

defined for routing datagrams between Internet gateways.

komunikaty zawierajg
* wektor
* odlegtosc

Internet gateway store routing tables of all Internet gateways!




EGP - Exterior Gateway Protocols

* routing between Exterior Gateways, i.e. autonomous system

* Representatives
* EGP (obsolete)
* BGP (Border Gateway Protocol)




[GP - Interior Gateway Protocols

* routing inside the autonomous

systems

* the messages contains
ID of router/computer

distance

hops (RIP)
time (HALO)
optimal path (OSPF)

» distance vector routing protocols
* RIP (Routin Information Protcol)
* RIPv2
* RIPng (supports IPv6)

* IGRP (Interior Gateway Routing
Protocol)

* |ink state routing protocols

* OSFP (Open Shortest Path First)

e IS-IS (Intermediate System to
Intermediate System)

* hybrid routing protocols

* EIGRP (Enhanced Interior Gateway
Routing Protocol)




Varia 1
R()utlng table lgf I’)ength masks are not SUDported'
* Destination IP * Timers
address e update timer (30s)
 Distance metrics * invalid timer (180s)
* max 15 hops * flush timer
* 16=c (240s=it+60)

* Next hop IP address * holddown timer (180s)

* Change of path flag




RIP 1n operation

Broadcast of posesses tables

e update timer (30s)
Update the tables based on receiving messages

Path invalidation

 invalid timer (180s)
* set distance metric to 16
» set flag of path change

Flush of path
e flush timer (240s=it+60)




Router A
Network Next hop addr. Hops Router B
212.87.228.0 212.87.228.1 0 Netwiork Next hop addr. || Hops
212.87.230.0 212.87.230.1 0
Ruts
212.87.228.0 S
Router C
Network Next hop addr. Hops Next hop addr. Hops
212.87.229.0 212.87.229.1 0 212.87.231.0 212.87.231.1 0
21A87.235.2
212.87.236 87.237.1
_ ' 1“3/2322 Ruter E . |\ \
212.87.200, 2-80 Router E = n
“7-“Network Next hop addr.-“ |~ Hops 712.87.231.1 U o
Ruter ¢ Ruyer D i
212.87.23“ .0

212.87.229.0




Router A
Network Next hop addr. Hops Router B
212.87.228.0 212.87.228.1 0 Network Next hop addr. | Hops
212.87.230.0 212.87.230.1 0
212.87.228.0 212.87.233.1 1
2127.235.1
212.87.228.0 2zanaEaa
Router C
Network Next hop addr. Hops Next hop addr. Hops
212.87.229.0 212.87.229.1 0 212.87.231.0 212.87.231.1 0
212.87.228.0 212.87.232.1 1 222
212.87.236 B87.237.1
7.232.2 Ruter E
T, 2.8 Router E - < =
Network Next hop addr. Hops 15 87.231.1 U —
Ruter ¢ ler D i
u 212.87.228.0 212.87.235.1 1 21 2.87.2%1 0

212.87.229.0




Router A
Network Next hop addr. Hops Router B
RI P C 212.87.2280 | 212.87.228.1 0 Network Next hop addr. | Hops
212.87.230.0 212.87.233.2 1 212.87.230.0 212.87.230.1 0
212.87.228.0 212.87.233.1 1
Rut¢
212.87.228.0 212.87.25:
Router C
Network Next hop addr. Hops Next hop addr. Hops
212.87.229.0 212.87.229.1 0 512.87.231.0 512.87 2311 0
212.87.2280 | 212.87.232.1 1 Pl 212.87.230.0 | 212.87.234.1 1
212.87.235 e 212.87.228.0 212.87.234.1 2
u“z/.:z:az_z Ruter E
P12.07.220, 2.8 :Rﬁuter E =
*57-“Network Next hop addr. 1~ Hops “F_r1>.87.231.1 U S
Ruter ¢ Ruyer D i
212.87.228.0 212.87.235.1 1 212.87.231.0

212.87.229.0




Router A
Network Next hop addr. Hops Router B
RI P (D) 212.87.228.0 212.87.228.1 0 Network Next hop addr. | Hops
212.87.230.0 212.87.233.2 1 212.87.230.0 212.87.230.1 0
5579950 5879320 . 212.87.228.0 212.87.233.1 1

212.87.213-

212.87.228.0

Router C
Network Next hop addr. Hops Next hop addr. Hops
212.87.229.0 212.87.229.1 0 212.87.231.0 212.87.231.1 0
212.87.228.0 212.87.232.1 1 AR 512.87.230.0 12.87.234 1 )
- 21z e 212.87.228.0 212.87.234.1 2
212l87.232.2 Ruter E
e 242-87.229.0 212/87.238.1 1
212.87.229. 2.8 Router E .
Network Next hop addr. Hops 15 87 231 1 U —
| Ruter €55 87.228.0 212.87.235.1 jRufer D 54155, B ST 05
212.87.229.0 212.87.236.2 1 -
212.87.229.0




Router A
Network Next hop addr. Hops Router B

RI P (E) 212.87.228.0 212.87.228.1 0 Network Next hop addr. | Hops

212.87.230.0 212.87.233.2 1 212.87.230.0 212.87.230.1 0

12.87.229.0 12872322 n 212.87.228.0 212.87.233.1 1

212.87.231.0 212.87.231.2 1

212.87.229.0 212.87.231.2 2

212.87.228.0 212.87.20:
Router C
Network Next hop addr. Hops Next hop addr. Hops
212.87.229.0 212.87.229.1 0 1287 2310 1287 2311 0
212.87.2280 | 212.87.232.1 1 Pl 7 -212.87.230.0 | 212.87.234.1 1
212.87.231.0 212.87.238.2 1 & 212.87.228.0 212.87.234.1 >
212.87.230.0 212.87.238.2 2 717fpraszz Ruter E i35 0 212872381 |1
212.87.229. 2.8 Router E =
Network Next hop addr. Hops 712.87.231.1 U B
I Ruter ¢ 515.87.228.0 212.87.235.1 N i o gl
212.87.229.0 212.87.236.2 1 -
285 2D 212.87.231.0 212.87.237.2 1
212.87.230.0 212.87.237.2 2




Router A
Network Next hop addr. Hops Router B
RI P (E) 212.87.228.0 212.87.228.1 0 Network Next hop addr. | Hops
212.87.230.0 212.87.233.2 1 212.87.230.0 212.87.230.1 0
S12.87.229.0 12872322 ) 212.87.228.0 212.87.233.1 1
212.87.231.0 212.87.235.2 2 212.87.231.0 212.87.231.2 1
212.87.229.0 212.87.231.2 2
Rut¢ \
212.87.228.0 212.87.20:
Router C
Network Next hop addr. Hops Next hop addr. Hops
212.87.229.0 212.87.229.1 0 512.87 2310 12.87 2311 0
212.87.228.0 212.87.232.1 1 212.87.230.0 212.87.234.1 1
212.87.231.0 212.87.238.2 1 87.237.1 512.87.228.0 212.87.2341 5
212.87.230.0 212.87.238.2 2] A Ruter E i "31’-.8'7'.229.0 212870381 |1
*57-“Network Next hop addr. 1~ Hops “F_r1>.87.231.1 U o
212.87.228.0 212.87.235.1 T 5347, 5P S S
212.87.229.0 212.87.236.2 1 L
285 2D 212.87.231.0 212.87.237.2 1
212.87.230.0 212.87.237.2 2




Drawbacks of RIP

Limited max length of paths = 15

Constant metrices of single paths

Load of links by tables exchange

Slow convergence

No load balancing




OSPF

* Aims * Types of paths
* increasing of network * intra-area
scalability * inter-area
* increasing of convergence « external (type 1 or 2)
* Roles of routers partitioning of authonomous
* internal routers (IR) systems into areas

e area border routers (ABR)

* backbone routers (BR) /( area 0 ]

e autonomous system
boundary router (ASBR) ( communication between

\\ autonomous systems




route print

e C:\WINDOWS\System32\cmd.exe '

C:N\Documents and Settings \malina>r»route print

Lista interfejsow
........................... MS TCP Loopback intexface
---88 38 4f 1? ac cd ...... Karta Realtek RTL8139 Family PCI Fast Ethernet N
minipox»t Harrmonogramu pakiet™

ﬂktyune trasy:
Mie jsce docelowe w sieci Maska sieci Intexrfejs

a.86.6.8 8.86.6.8 - - 122.168.8.10

127.6.0.0 255.8.8.0 127.8.8.1

192.168.8.09 255 .255_.255.09 192.168.60.109

1922.168.8.18 255.255.255.255 127.8.8.1

192.168.68.255 255 .255 .255 .255 e 192 .168.8.10

224.8.8.0 248.8.8.0 122.168.8.10

255 .255.255. 255 255 .255 .255.255 192.168.68.109
Domyﬁlna br»a 2.168._.8_.1.

Tras y trwale:
Brak

C:\Documents and Settings \malina>




