Routing with Open
Source Technology




Agenda / Aims

® Jo explain the concept and uses of routing

® Jo introduce the open source routing tools
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An example of routing

® Needs knowledge of
® Walk to bus stop next ‘hop’ and ultimate

® Bus to train station destination




IP Routing is different

, Knows only destination
Take me 1o Take me 10 Take me 1o
the station the airport the hotel

By design:
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Routing Table

anayexuLa: -
andy@ula: $ /sbin/route

Kernel IP routing table

Destination Gateway Genmask Flags Metric Ref Use Iface

193.239.32.8 * 255.255.256.8 U @ @ 8 etha

default ged-1-B-rtré.so 0.0.0.8 UG @ @ 8 etha

andy@ula: $ ip route

193.239.32.8/24 dev eth® proto kernel scope link src 193.239.32.161

default wia 193.239.32.1 dev eth@

andy@kula: $ ip -f ineté route

2a82:c38:1:1::/64 dev ethB metric 256 expires 2592116sec mtu 15608 advmss 1448 hoplimit 4294967295
fedd::/64 dev eth® metric 256 mtu 15668 advmss 14480 hoplimit 4294967295

default via 2a62:c38:1:1::1 dev eth@ metric 1 mtu 1588 advmss 1448 hoplimit 4294967295




Routing Table 2

Kernel IP routing table
Destination Genmask Flags Metric Ref
77.75.189.26008 .8.8, 255.255.
62.197.50.2604 .8.8. 255.255.
62.197.56.160 .8.8. 255.255.
08.582.143.248 . .58, 255.255.
195.177.252.1668 6.0.8, 255.255.
195.177.253.176 8.8.8. 255.255.
195.177.252.128 8.60.48. 255.255.
08.82.143.224 . .58, 255.255.
194 .165.608.64 .8.8. 255.255.
195.35.1684.8 . 255.255.
285.111.149.8 62.197.58. 255.255.
91.194.65.8 8.8.08.8 255.255.
212.15.78.8 62.197.58. 255.255.
194.153.156.192 62.197.54. 255.255.
125.245.172.8 77.75.189, 255.255.
206.165.148.8 77.75.189. 255.255.
2158.358.8.128 77.75.189. 255.255.
218.99.173.8 77.75.189. 255.255.
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Simple enterprise
routing requirement
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Example routing tables

Partner ¢o 182.168.2.0/24

Link networks /
“Point to Point” links

Destination
10.11.0.0
10.10.0.0
192.168.2.0
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192.156.19.0
215641050
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Genmask
2555255
255.255
255.255
25 e A iy
25518255
255.255
0.0.0.0
25155255
2557255

192.168.5.0/24

ﬁa 192.168.19.0/24

172.16.0.0/24
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Partner 2

Default route

Iface

.0.0 etho

.0.0 ethl

s 25550 eth?2

.255.0 eth?2

ee 2555 0) eth?

e £k Could fail over default
eth3 :

.255.259 S route to eth?2 if Leeds

.255.252 eth?2 isp outage....



Static Routing

* Allows you to build a “map” of an IP network.

* Slow to respond to failure or improvement of
IP networks.




Dynamic Routing

® Better

® One router announces network prefix
information to another using software
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Categories of RP

Link State - ‘floods’ a network with
messages to construct a ‘map’ of a network
relative to the router.




Categories of RP 2

® |nternal - uses information about networks
WITHIN a single network/administrative
domain




® Traffic routing decisions are made using a
table
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A more complex example

Access
Customers

Content
Customers

Non connected
networks

Example ISP shown

Many links - upstream/
customer/peer

Requirement to
establish “best” path

Internal/External routing

Huge number of exits/
interfaces



Routing in this scenario

® |nternal
® Customer routes
® |ink-nets

® External

Non connected

networks ® Peers and upstreams

Access

Customers Content
Customers

® “Best” path calculation
different for both types



A general introduction OSPF

® used as an IGP

® carries any ‘directly connected”




A general introduction BGP

® Carries routing table data between
different networks

® Peer-to-peer, policy driven




“Best” path ?

® Normally shortest path, but ....




Open Source Routing




Quagga

® Fork of GNU/Zebra routing

® Commonly deployed




Link encap:Ethernet HWaddr 885:80:20:D1:45:86

inet addr:62.197.58.163 Bcast:62.197.58.167 Mask:255.255.2585.248
UP BROADCAST RUNMING MULTICAST MTU:15688 Metric:1

R¥X packets:133956977 errors:8 dropped:8 overruns:d frame:658

TX packets:981361519 errors:8 dropped:8 overruns:@ carrier:8
collisions:8 txqueuelen:1668

RX bytes:2662481867 (2.4 GiB) TX bytes:2935968393 (2.7 GiB)
Interrupt :18 Base address:8xbcBa

g Link encap:Ethernet HWaddr 85:80:20:62:6E:8B
Llnk nets: inet addr:194.165.68.75 Bcast:194.165.68.79 Mask:265.255.255.244
UP BROADCAST RUNNING MULTICAST MTU:15688 Metric:1
R¥X packets:d errors:d dropped:8 overruns:8 frame:8

Con neCt thls TX packets:d errors:8 dropped:8 overruns:@ carrier:8

collisions:8 txqueuelen:166a
1 RX bytes:8 (8.8 b) TX bytes:8 (8.8 b)
Llnux r O Uter to Interrupt:11 Base address:8xb468

Link encap:Ethernet HWaddr 80:14:22:72:45:94 s
inet addr:195.177.252.142 Bcast:195.177.252.143 Mask:255.255.255.248 1ﬂfﬁ
UP BROADCAST RUNNING MULTICAST MTU:15688 Metric:1 |

RX packets:8 errors:@ dropped:8 overruns:d frame:@

TX packets:44742 errors:8 dropped:8 overruns:d carrier:@

collisions:8 txqueuelen:a

RX bytes:d (8.8 b) TX bytes:1879164 (1.7 MiB)

Link encap:Ethernet HWaddr 860:14:22:72:45:94

inet addr:195.177.252.126 Bcast:195.177.252.127 Mask:255.255.265.128
UP BROADCAST RUNNING MULTICAST MTU:1588 Metric:1

R¥X packets:98257877 errors:8 dropped:d overruns:8 frame:@

TX packets:88981116 errors:8 dropped:8 overruns:d carrier:@
collisions:8 txqueuelen:a

RX bytes:24377983308 (2.2 GiB) TX bytes:738895228 (784.6 MiB)




Uses in industry

® Open Source routing is not widely used
within ISP community outside :

® Traini'ng~ / Simulation
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Limitations

® ‘PC’ Hardware is not a capable routing platform

® Absence of carrier grade interfaces/backplanes
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That said .....




Any Questions !



mailto:andy.davidson@netsumo.com
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