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Routing protokollok

> Feladatuk
optimalis Utvonal (next hop) kiszamitasa barmely
csomoépontok kozott —~
aktualis allapot informaci6 gydjtés a halézatrol {:.Router
Utvonalak kalkulalasa
forwarding tablak

konfiguralasa Client /o
. . 7 . sy Computer \ Router
dinamikus karbantartasa, frissitése \

bejovo routing protokoll Gzenetek alapjan
routing informaciok I

feldolgozasa {I_\_Rouler

terjesztése A

' Router

Internet

Router Server

(bousr)

| Router
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Routing protokollok

> Haldzat: absztrakt graf
csomopontok: routerek
élek: linkek
élkoltség: valamilyen metrika (pl.
késleltetés, savszélesség kifejezése)
> cél:
(valamilyen értelemben) optimalis,
legkisebb koéltségl utvonal

meghatarozasa két csomépont
kozott

pl. legrovidebb ut
> Ismerds algoritmusok:
Dijkstra algoritmus
Bellman-Ford algoritmus

J. Kurose, K. Ross, “Computer Networking: A Top-Down Approach”, Pearson, 2012
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Csoportositasuk

> Globalis vs. Elosztott
globalis: minden router ismeri a teljes topolégiat
elosztott: minden router csak a szomszédjait és a toluk kapott Uzeneteket
ismeri

> Intra-domain vs. Inter-domain

intra: Interior Gateway Protocol (IGP)
k6z6s adminsztrativ domain
rugalmatlan szabalyok
egyes esetekben nem joél skaldzédik
inter: Exterior Gateway Protocol (EGP)
kilén adminisztrativ domainek, AS-ek (Autonomous System) kozott
jol skalazédik (internet)

> Link state vs. Distance Vector (Id. késdbb)
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Csoportositasuk

> Interior Gateway Protocol (IGP) példak
OSPF (OpenShortest Path First)

IS-IS (Intermediate System to Intermediate System)
RIP (Routing Information Protocol)

EIGRP (Enhanced Interior Gateway Routing Protocol)

> Exterior Gateway Protocol (EGP)
BGP (Border Gateway Protocol)

|d. MSC (Internet architektura és szolgaltatasok féspecializacio)

& ww"%’
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Link State alapu routing

> MUkodési elv
globalis nézeten dolgozik
LSP: Link State Packet (id, costs, seq.no, ttl)
eqgy router
mindenkinek kuld LSP-t (broadcast)
a kozvetlenil kapcsolddd linkjeirdl
periodikusan Ujra generalja (seq.no++)
legfrissebb beérkezett LSP-ket tarolja
mindenki ugyanazt a topoldgiat latja
azon szamolja az utvonalakat
utvonalszamitas: Dijkstra algoritmus
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Példaul: OSPF

> Open Shortest Path First (v2)

> nyilt, IETF szabvany
v2: RFC 2328
IP felett

> egyuttmuikodés kulonb6z6 gyartok termékei k6zott!
> korlatozott er6forras igény
> viszonylag gyors, automatikus konvergencia topoldgia valtozasokra
> tamogatja
kilonb6zd utvonal koltségek szamitasat
hierarchikus, tobbszintl topoldgiat
alkalmazas tipusara alapozott forgalomiranyitast
autentikaciét minden Uzenetre
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Halozatemulacios kornyezet

Netkit, Quagga
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=—=—ROMA Universita degli Studi Roma Tre
-T E Dipartimento di Informatica e Automazione
Computer Networks Research Group

g—
:
g

Netkit

The poor man’s system for experimenting
computer networking

Version 2.3
Author(s) G. Di Battista, M. Patrignani, M. Pizzonia, M. Ujabb platformjuk:

Rimondini
E-mail contact@netkit.org ’
Web http://www.netkit.org/ Kathara
Description an introduction to the architecture, setup, and ¢

usage of Netkit

a container-based framework

to deploy virtual networks featuring NFV, SDN
and traditional routing protocols
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netkit: a system for emulating

computer networks

= based on uml (user-mode linux)
= http://user-mode-linux.sourceforge.net/

= each emulated network device is a virtual
linux box

= a virtual linux box is one that is based on the uml
kernel

= note: the linux os is shipped with software
supporting most of the network protocols

= hence, any linux machine can be configured to act
as a bridge/switch or as a router
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Netkit

host machine memory

vm console

el
-~

virtual collision ™
domain '

host machine
console

host machine nic

host machine
filesystem

real collision domain

& Computer Metworks lmmk ssimAd=bms Ciak A1 A

S,
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Netkit

& host machine -
user@host$ col IS“?"
- = domain 0
& pc3 - Al x|
user@pc3$ i
user@pcl | }\
TpcZ 0 M D collision
user@pc2$ i domain 1

host machine
/N onsole
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netkit vcommands

= allow to startup virtual machines with arbitrary
configurations (memory, network interfaces,
etc.)
m vstart: starts a new virtual machine
m vlist: lists currently running virtual machines
= vconfig: attaches network interfaces to running vms
= vhalt: gracefully halts a virtual machine
= vcrash: causes a virtual machine to crash

= vclean: “panic command” to clean up all netkit
processes (including vms) and configuration settings
on the host machine
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netkit Icommands

m ease setting up complex labs consisting of

several virtual machines

m |start: starts a netkit lab

m |halt: gracefully halts all vms of a lab

= Icrash: causes all the vms of a lab to crash

= |clean: removes temporary files from a lab directory

= linfo: provides information about a lab without
starting it

m |test: allows to run tests to check that the lab is
working properly
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Quagga/Zebra

> Routing Szoftver csomag
GPL
FreeBSD, Linux, Solaris, NetBSD
GNU Zebra volt el6bb

Quagga egqy fork volt

“The Quagga tree aims to build a more involved
community around Quagga than the current centralised
model of GNU Zebra.”

az éldvilagban a quagga halt ki
a routing vilagban a zebra
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Quagga/Zebra

> Routing Szoftver csomag

zebra (core daemon)
kernel interface, static routes
zserv szerver (APl) -> quagga kliensek felé

quagga démonok
routing protokollok
ripd, ripngd, ospfd, ospfed, bgpd, isisd
mindegyikkel dedikalt CLI-n (vty) keresztul kommunikalhatunk
hasonld interfész, mint egy HW routernél
specialis quagga tool: vtysh
k6z0s front-end minden démonhoz
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Y zebra: a routing’daemon

'
file access ------- > Ibgpdz—l |
connections Gl

routing updates ——p bgpd Ir'ipd)l
.

(G BOE)
ri pd ospfd>i |

i ospfd
. ¥ b
g " . h "
#f 1 |zahra>| |
netkit — [ lab: quagga ] last update: Nov 2011
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Vizsgalati kornyezet Kialakitasa

> QBF12: BME Cloud (Smallville), template: HaEpUz 2022 ...
- 1B213 labor: default HaEpUz (Mini Netkit) | .
> Sajatgép:
Kiadett HabpUdz VM-Jupyter Netebooelk)
| hooket ! ‘i
Initas (i (145} Vi '
> A rendszer egy Ubuntu 64-bit Linux + desktop environment, tartalma:
Mininet halézatemulacié
Netkit halézatemulacié
> OSPF lab inditasa:
$ cd ~/netkit/labs/netkit-lab_ospf-singlearea
$ Istart
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BME Cloud (Smallville)

HaEpUz 2022 - Ubuntu 20.04 + xfce4 v15 ciouc- SIEY < - | = ]2 [#]o]#] %)
46814.vm.smallville.cloud.bme.hu v¥

[ > RUNNING | ®

—_— ]
= = & ECHE O
4 % Home Resources Console Access Network Activity
Connection details
Protocol SSH
Host vm.smallville.cloudbme.hu:13202  |nterfaces @ add interface
Host (IPvE) cloud-
40082.vm smallville.cloud.bme.hu:22 @ VM-NET
Username cloud IPv4 address:
10.9.1.210 Port access IPv6
Password (e = IPv6 address: d d d
e 2001:738:2001:2209:9:1:210:0 Q— U -0 rap
DNS name:
Command ® | @ cloud-40082.vm.smallville.cloud.bme.hu vm.smallville.cloud.bme.hu:13202 = 22/tcp x
Groups:
T — vm.smallville.cloud.bme.hu:8852 —  3389/tcp x
S haepuz-1 (unmanaged) o

§ %

b
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Belépés: rdp xtce4 desktop

[Terminal - cloud@cloud..

Tue 09 Nov, 00:

> rdp kliens
pl.: krdc, remmina, MS...

'El: Full Screen n&reenshut A% Discannect

Connect to: \rdp vj ‘ doud@vm.smallville.cloud.bme.hu:12249

L

‘ Remote Desktop Last Connected v ‘ Visits | i
D rdp/cloud@vm.smallville cloud.bme.hu:12249 2 hours ago 12 10/11/21 40
= B Host Configuration — KRDC v~ 0

Host Configuration

Connection
Desktop resolution: | Current Screen Resolution >
Color depth: | True Color (24 Bit) ~
Keyboard layout: | US English (en-us) ~
Sound: | On This Computer ~ | | ALSA ~
Performance: | LAN ~
RemoteFX: Enhanced visual experience
Share Media: | /media a &
Expert Options
Console login: j! Attach to Windows Server console
Extra options:

Show this dialog again for this host

Remember password (Kwallet)
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OSPF lab#1

netkit-lab_ospf-singlearea
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OSPF lab#1 topologia

ospf cost for exiting
the interface

23

1u.u.o.ujz4|

eth0

10.0.2.0{24‘

netkit — [ labs: ospf ]

> single
(backbone)
area
0.0.0.0
> minden
interfészhez
ospf cost

ethl

inditas:

default: 10
néha
trukkosen van
beallitva!

$ cd ~/netkit/labs/netkit-lab_ospf-singlearea
$ l1lstart

last update: Nov 2014
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OSPF lab#1 topologia

> quagga teszt, pl. bb0 routeren

[0-0.0.0/24] cd /etc/zebra; Is -I

| daemon conf fajlok
cat daemons

‘10.0.3.0,‘24.----®)

cat zebra.conf (passwd!)
cat ospfd.conf

bra# cat ospfd.conf

ospf cost for exiting
the interface

24

1
MUEGYETEM 1782

10.0.2.0/24

Falling in 10.0.0.0/16

netkit — [ labs: ospf ]

‘o, 1oz
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OSPF lab#1 topologia

10.0.0.0/24

7 |[etha
10
I 2 L)
Area ID ! ethi
ospf cost for exiting
the interface
netkit — [ labs: ospf ] last u
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> quagga teszt, pl. bb0 routeren

telnet localhost zebra

szokdsos lehet6ségek

H enable, configure terminal, ?, <tab>,
show, list

telnet localhost ospfd
show ip ospf
vtysh (minden démonhoz)

privileged user mode l

configurator mode

W@ r3

zebra> enable
Password: z¢
zebra# configure terminal —
zebra(config)# hostname zebra-r3
zebra-r3(config)# password foo
zebra-r3(config)# enable password foo
zebra-r3(config)# quit = 3
zebra-r3# write file ‘ st S vl I

configuration saved to c/zebra/zebra.conf
zebra-r3# disable write changes to file
zebra-r3> exit

Connection closed by foreign host. | exit privileged user mode I
r3:~# i

il

start editing configuration

T

edit
configuration

=3




Legrovidebb utak

10.0.0.0/24] ~ traceroute -

| icmp
®
A=A bbl->10.0.2.1
- |
: melyik
21)/sean Gtvonal?
b ;(B)___.|1u.u.1.wz4! " ' ‘
ﬂt.3]11 .Ogy Jonne
i vissza az
— ICMP
ks ;= valaszok?
i
s spsgmRBEs] - bb1->10.0.3.2

ospf cost for exiting
the interface

shortest path to reach: me Iyl k
10.0.3.0/24 atvonal?
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Legrovidebb utak

> L 7/ 7/
16.5.0-0/24 routing tablak
En - értelmezziik minden
X e (A) routeren
| ] - " I V S
0.0.0.0 ethl’:j hy | :
sNOow 1P route
et3hU d p t t d £
_— administrative distance:
10.0.3.0,‘24-—--@) W (B)--—-{lo.o.l.nfza 110 (default OSPF)
3 .
STRT ospf metric: 10, 20,
2 connected metric: 1
s 19__ fl'\ L bbl:™# whyzh
&9 @ ET - -
10,0.2.0,‘24. X i m
.0.2p8 " : " » 5 ic, R - RIP, O - OSFF,
: " * route
ospf cost for exiting - 00:53:10
the interface
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Legrovidebb utak

‘10,0.0.0124

> ospf vizsgalata

T ;
- e, ethi i
e
oo il ®
0.0.0.0 [y
3
eth0

M

i}

Y

14

o
o

=/

S
(23]
|

ethl

-{10.0.1.0,‘24

bbl# show ip ospf database

nézzik meg minden
routeren

vtysh

show ip ospf database
show ip ospf neighbor
show ip ospf route

OSPF Router with I0 (10

ospf cost for exiting ‘

the interface

! 2 28
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-0~

Router Link Sta

10.0.2.0/24

shortest path
10.0.3.0/:
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Specialis gratf modell

> Broadcast
—_m.u.o.u,fza;. S,
; : 2 haldzatok
eth( ethD
gl 10 10 ] Jgrees nem pont-
11125 10] 2 pont linkek
pl. Ethernet
p0.0.3-0723}1--- () ® D halozat is
csomopont
et2h1 10 i atzhﬂ
0 10

o DD > -
pont-pont
‘/10.&.2.&;24 linkeknél
ospf cost for exiting

the interface router-
LR lor et s netkit — [ labs: ospf ] last update: Nov 2014 router é|
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Designated Router (DR) és BDR

> Broadcast

(router interfaces designated for each network)
halézatoknal

10.0.0.0/24

eth0

10.0.3.0/24F - -~

2

s

h

ethl

ethl

SR

10.0.2.0/24

/designated
router legnagyobb
= IP cime

B ----|1u.o.1.w24

eth0

show ip ospf
interface
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pl. Ethernet

DR és Backup DR:

kitUntetett routerek
valasztas alapjan
router id alapjan (max.)
(ami interfész id)

tobbi OSPF router csak

veluk van full
szomszédsagban

kilonben mindenki-
mindenkivel
kommunikalna

utvonalfrissités csak
DR-t6l

sok er6forras sporolhaté
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ospf’s view of the network

= by exchanging link state update packets,
every router learns about the complete
network topology, that is:
= routers
= subnets
= adjacencies between routers and networks



ospf’s view of the network

v bbo _ A fx]
bb0# show ip ospf database Jj

last update: Nov 2014

forrds: http://wiki.netkit.org/netkit-labs/netkit-labs_advanced-topics/netkit-labs_ospf/netkit-labs_ospf.pdf



ospf’s view of the network

« bb0 e

OSPF Router with ;DKCID.D.Z.%) 05265 for rOUter Isas: ¢

Router Link States (Area 0.0.0. . : r r
Link ID Ag':‘ H.out;r' Age E: # Cksum Link count the I—-I nk ID IS oute
0011 lell  Hs Odboons Dedha 2 the router's id | (Sonagvoob 1P
Al U2 b 4 XeiTa 4

10.0.2.3 10.0.2.3 552 0x80000003 Oxe7cd 2 cime
10.0.3.1 10.0.3.1 552 0x80000003 0x3288 2 F
10.0.3.2 10.0.3.2 548 0x80000004 Ox488d 2
| last update: Nov 2014

forrds: http://wiki.netkit.org/netkit-labs/netkit-labs_advanced-topics/netkit-labs_ospf/netkit-labs_ospf.pdf



ospf’s view of the network

for network lsas,

Net Link States (Area 0.0.0.0)

ADV Router Age Se CkSum . . {
.0.0.1 10.0.3.1 957 0x40000001 Oxebas the Link IDis DR IP cime
mels  mesr g s ooh the dr's address | 220202
| . 0.3, X X a L1 A
10.0.3.2 03,2 553 0x80000001 Ox6bb3 € ars addressS | halézatban

4

last update: Nov 2014

forrds: http://wiki.netkit.org/netkit-labs/netkit-labs_advanced-topics/netkit-labs_ospf/netkit-labs_ospf.pdf



ospf’s view of the network

note: the output of
show ip ospf
database router

has been summarized

bbO# show ip ospf database router
Link State ID: 10.0.1.1
Number of Links: 2
Link connected to: a Transit Network
{Link ID) Designated Router address: 10.0.0.1
{Link Dpata) Router Interface address: 10.0.0.2
Link connected to: a Transit Network
{Link ID) Designated Router address: 10.0.1.2
(Link Data) Router Interface address: 10.0.1.1 |}

last update: Nov 2014

forrds: http://wiki.netkit.org/netkit-labs/netkit-labs_advanced-topics/netkit-labs_ospf/netkit-labs_ospf.pdf



ospf’s view of the network

we consider this
router (bb2)

note: the output of
show ip ospf
database router

has been summarized

bbO# show ip ospf database ;
Link State ID: 10.0.1 3
Number of Links: 2
Link connected to: a Transit Network
(Link ID) Designated Router address: 10.0.0.1
(Link Data) Router Interface address: 10.0.0.2
Link connected to: a Transit Network
(Link ID) Designated Router address: 10.0.1
(Link pata) Router Interface address: 10.0. 1 i1

last update: Nov 2014

forrds: http://wiki.netkit.org/netkit-labs/netkit-labs_advanced-topics/netkit-labs_ospf/netkit-labs_ospf.pdf



ospf’s view of the network

.1

"i‘fa. = [10.0.2.2]

this router
interface...

bb0# show ip d
Link State IO

this dr

(L1nk I0) Des1gnated Réuter ato
(Link pata) Router Interface addres r

...Is connected to the w

subnet represented by |output of

ospf

Se router
has been summarized

Link connected to: a Transit Network
{Link ID) Designated Router address: 1
{Link Data) Router Interface address: 10 D 1.1 [ |

forrds: http://wiki.netkit.org/netkit-labs/netkit-labs_advanced-topics/netkit-labs_ospf/netkit-labs_ospf.pdf

last update: Nov 2014



ospf’s view of the network

Link State ID: 10.0.2.2
Number of Links: 2
Link connected to: a Transit Network
{Link ID) Designated Router address: 10.0.1.2
(Link Data) Router Interface address: 10.0.1.2
Link connected to: a Transit Network
(Link ID) Designated Router address: 10.0.2.1
(Link pata) Router Interface address: 10.0.2.2 |}

forrds: http://wiki.netkit.org/netkit-labs/netkit-labs_advanced-topics/netkit-labs_ospf/netkit-labs_ospf.pdf

note: the output of
show ip ospf router
database router legnagyobb IP

has been summarized |cime

last update: Nov 2014



ospf’s view of the network

at

note: the output of
show ip ospf
database router

has been summarized

Link State ID: 10.0.2.2
Number of Links: 2

Link connected to: a Transit Network
{Link TD) Designated Router address: 10.0.1.2
(Link Data) Router Interface address: 10.0.1.2
Link connected to: a Transit Network

(Link ID) Designated Router address: 10.0.2.1

{Link Data) Router Interface address: 10.0.2.2 §}

last update: Nov 2014

forrds: http://wiki.netkit.org/netkit-labs/netkit-labs_advanced-topics/netkit-labs_ospf/netkit-labs_ospf.pdf



ospf’s view of the network

2

~g10.0.2.3

note: the output of
show ip ospf
database router

has been summarized

Link state ID: 10.0.2.3
Number of Links: 2
Link connected to: a Transit Network
{Link ID) Designated Router address: 10.0.0.1
(Link pata) Router Interface address: 10.0.0.3
Link connected to: a Transit Network
(Link ID) Designated Router address: 10.0.2.1
(Link Data) Router Interface address: 10.0.2.3 |

last update: Nov 2014

forrds: http://wiki.netkit.org/netkit-labs/netkit-labs_advanced-topics/netkit-labs_ospf/netkit-labs_ospf.pdf



ospf’s view of the network

et

note: the output of
show ip ospf
database router

has been summarized

Link State ID: 10.0.3.1
Number of Links: 2
Link connected to: a Transit Network
{Link ID) Designated Router address: 10.0.0.1
(Link Data) Router Interface address: 10.0.0.1
Link connected to: a Transit Network
{Link ID) Designated Router address: 10.0.3.2
{Link Data) Router Interface address: 10.0.3.1 |}

last update: Nov 2014

forrds: http://wiki.netkit.org/netkit-labs/netkit-labs_advanced-topics/netkit-labs_ospf/netkit-labs_ospf.pdf



ospf’s view of the network

note: the output of
show ip ospf
database router

has been summarized

Link State ID: 10.0.3.1
Number of Links: 2

Link connected to: a Transit Network
{Link ID) Designated Router address: 10.0.0.1
(Link Data) Router Interface address: 10.0.0.1
Link connected to: a Transit Network

({Link ID) Designated Router address: 10.0.3.2

{Link Data) Router Interface address: 10.0.3.1 |}

last update: Nov 2014

forrds: http://wiki.netkit.org/netkit-labs/netkit-labs_advanced-



ospf’s view of the network

note: the output of
show ip ospf
database router

has been summarized

Link State ID: 10.0.3.2
Number of Links: 2
Link connected to: a Transit Network
{Link ID) Designated Router address: 10.0.2.1
Link pata) Router Interface address: 10.0.2.1
Link connected to: a Transit Network
{Link ID) Designated Router address: 10.0.3.2
{Link Data) Router Interface address: 10.0.3.2 |}

last update: Nov 2014

forrds: http://wiki.netkit.org/netkit-labs/netkit-labs_advanced-topics/netkit-labs_ospf/netkit-labs_ospf.pdf



ospf’s view of the network

ethi

v bb0

Link State ID: 10.0.3.2
Number of Links: 2

Link connected to: a Transit Network

{Link ID) Designated Router address: 10.0.2.1
Link pata) Router Interface address: 10.0.2.1

Link connected to: a Transit Network

{Link ID) Designated Router address: 10.0.3.2
{Link Dpata) Router Interface address: 10.0.3.2 R

forrds: http://wiki.netkit.org/netkit-labs/netkit-labs_advanced-topics/netkit-labs_ospf/netkit-labs_ospf.pdf

et

note: the output of
show ip ospf
database router

has been summarized

last update: Nov 2014



ospf’s view of the network

& 1

et

O
o—#d

et
1

ethl B

10.0.3.2

“ bb0 -4
bbO# show ip ospf database network |

last update: Nov 2014

forrds: http://wiki.netkit.org/netkit-labs/netkit-labs_advanced-topics/netkit-labs_ospf/netkit-labs_ospf.pdf



ospf’s view of the network

10.0.3.1 . TR
=]= th b
0.0.0.0
ethl ethl
D B
et

© bb0 Al ;
note: the output
Link State ID: 10.0.0.1 (al:ll:lr'ess of Designated Router) o i O of
,«duertlsmgkkuﬁzr 10.0.3.1 show ip ospf
Network Mas
m;tacneﬂ Router: iggii database network
Attached Router: 0.1, i
Attached Router: 10.0.2.3 has been summarized
last update: Nov 2014

forrds: http://wiki.netkit.org/netkit-labs/netkit-labs_advanced-topics/netkit-labs_ospf/netkit-labs_ospf.pdf



ospf’s view of the network

< bb0 —jalx A
Link State ID: 10.0.1.2 (address of Designated Router) note: ﬂ:IE GUtpUt of
Advertisingkkouggr: 10.0.2.2 show ip ospf
Network Mask:
¢ rAtta:hedeuuter: 10.0.1.1 database network
Attached Router: 10.0.2.2 has been summarized

last update: Nov 2014

forrds: http://wiki.netkit.org/netkit-labs/netkit-labs_advanced-topics/netkit-labs_ospf/netkit-labs_ospf.pdf



ospf’s view of the network

10.0.0.0/24

1
10.0.2.0/24

100,11

« bb0 Al

Link State ID: 10.0.2.1 (address of Designated Router)
Advertising Router: 10.0.3.2
Network Mask: /24

Attached Router: 10.

0.3.2
Attached Router: 10.0.2.2
Attached Router: 10.0.2.3

note: the output of
show ip ospf
database network

has been summarized

forrds: http://wiki.netkit.org/netkit-labs/netkit-labs_advanced-topics/netkit-labs_ospf/netkit-labs_ospf.pdf

last update: Nov 2014



ospf’s view of the network

10.0.3.0/24F ==

10.0.2.0/24

« bbO —halx

note: the output of
Link State ID: 10.0.3.2 (address of Designated Router) 2 L

Advertising Router: 10.0.3.2 show ip ospf
Network Mask: /24
Attached Router: 10.0.3.1
Attached Router: 10.0.3.2 |}

database network
has been summarized

last update: Nov 2014

forrds: http://wiki.netkit.org/netkit-labs/netkit-labs_advanced-topics/netkit-labs_ospf/netkit-labs_ospf.pdf



ospf’s view of the network

10.0.2.0/24

th‘:}-# vtysh -a "show ip ospf interface” | egrep "eth|Cost"
ethQ 15 up

:gu;er Io 10.0.2.3, Network Type BROADCAST, Cost: 21
ethl 1s up

Router ID 10.0.2.3, Network Type BROADCAST, Cost: 36

ospf interface costs can
be queried on all
routers

a shortcut to quickly

get the cost last update: Nov 2014

forrds: http://wiki.netkit.org/netkit-labs/netkit-labs_advanced-topics/netkit-labs_ospf/netkit-labs_ospf.pdf



Dinamikus mukodés

> OSPF Uzenetek (Hello, majd LSA-k)
> Mi torténik, ha lemegy egy link?

> Mi torténik, ha lemegy egy DR link?
> Mi torténik, ha lemegy egy router?
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1. feladat: Router kommunikacio

> OSPF Hello uzenetek, kés6bb LSA-k
tcpdump -ne ip proto ospf
(esetleg -vv a részletes nézethez)
vizsgaljuk meg részletesebben
(késbbb is érdemes pl. az egyik routeren futtatni)
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2. feladat: link kiesése

> Mi torténik, ha lemegy egy link? oo

ifconfig vagy ip parancs
hasznalhato

pl. BB3 ethl interfész down

hogy valtoznak az Utvonalak?
pl. BB1-r6l —» 10.0.2.1 felé
- traceroute -l icmp 10.0.2.1
routing tablak vizsgalata
- show ip ospf route

kapcsoljuk vissza az interfészt
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10.0.0.0/24
10.0.1.1
I —

s ==

== ethO]
eth
etgﬂ
e s "-'

2. feladat: link kiesése

> Mi torténik, ha lemegy egy link?
ifconfig vagy ip parancs
hasznalhato
pl. BB3 ethl interfész down

hogy valtoznak az utvonalak?
pl. BB1-r6l —» 10.0.2.1 felé
- traceroute -l icmp 10.0.2.1 - .
routing tablak vizsgélata " T R L o 40 bure packets
- show ip ospf route = N

1 - .
|10.0.2.0!24

ted, 5 - static, R - RIF, 0 - 05FF.,
ted route, * - FIB route
kapcsoljuk vissza az interfészt 0 | 10.0.0.0/24 [ i d, ethd, 00:20:30

b, 00101317
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> Mi torténik, ha DR link megy le?
pl. BB1 ethO down
BB4-en router kommunikacié figyelése
- tcpdump -ne ip proto ospf T o
BB2-n ospfd logok figyelése fe-e:5:075]
- tail -f /var/log/quagga/ospfd.log
BBO-n OSPF database ellen6rzése
- show ip ospf database
BB1-en Utvonalak ellenbrzése
- BB1 eléri a 10.0.0.0 halézatot?
- mi tortént?

BB1l-en hlzzuk vissza az ethQ interfészt
mindent vizsgaljunk Ujra

f%’
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> Mi torténik, ha DR link megy le?
pl. BB1 ethO down

BB4-en router kommunikacié figyelése
- tcpdump -ne ip proto ospf
BB2-n ospfd logok figyelése
- tail -f /var/log/quagga/ospfd.log mm) Uj DR valasztasa:
BBO-n OSPF database ellen6rzése
- show ip ospf database
BB1-en Utvonalak ellenbrzése
- BB1 eléria 10.0.0.0 haléza
- mi tortént?

1 - .
|10.0.2.0f24

BB1-en huzzuk vissza az ethO
mindent vizsgaljunk Ujra
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b =how iFl

05PF Router with ID {10

Sao fela |j!-:lut.er- Li-rjl
> Mi tértén)
pl. BB1|f
BB4-e

BB2-

BBO-n

0SPF Router with ID (10
Fouter Link

BB1-e

Het Link

i
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bbO# zhow ip ozpf databasze

0SFF Router with 10 (10,0,2,3) [20.0.3.]
3 f 1 Router Link States (Area 0,0,0,00
ad. 1€ld 0.0.0.0
Li I ADY Router Age Seqg# CkSum  Link count
A L, | .1 10,0,1,1 492 0x2000000d 0xd505 2
|\/|| tO rte .2 10,0,2,2 485 0xB0000000 DxFfdd 2
.3 10,0,2.3 483 0B000000d Oxffad 2 [10.0.3.0/28} - -
.1 10,0,3.1 5 020000008 Oxcald 1
p| BB1 .2 10,0,3,2 479 OuEOO0000E CxB0Td 2
BB4 el Met Link States (Area 0,0,0,0)
ADY Router Age Seqgi CkSum ] i
10,0,2,2 497 0xB0000008 (xEhe? et
10,0,2,3 483 0xB0000003 0x51b2 R S — [20-0-2.3
BB2-R 10,0,3,2 485 080000008 OxGdba |20.0.2.0

bbl# show ip route
Codes: K - kernel route, C - connected, 5 - static, B - RIP, 0 - OSFF,

B0k shou dp:5apidatahose Tise TRIS 0B = BLR . e e loatad Poiite 1 * = F LB Fouts

BBO-n 0SPF Router with ID (10,0,2,3)
O+ 10,0,1,0/24 [110/62] wia 10,0,3,2, ethl, (0300117

Fouter Link States (Area 0,0,0,00 e+ 10,0,2,0/24 [110/86] wia 10,0,3,2, ethl, 00:00:17
0 10,0,3,0/24 [110/45] is directly connected, ethl, Q0:00:17
BB1-e| Bt ATY Router Age  Seqt CkSum Link count Co# 10,0,3,0/24 iz directly conrected, ethl
1 é ﬁg%é 523 g;gggggggg gigggg 3 Cx* 127,0,0,0¢/8 is directly connected, lo
e 10,0,2,3 10 QueB000000e 0x1234 2 EE%: h . +
i 10,0,3,1 45 (BO00000e Oxcald 1 SHOWGIPFOULE !
.2 10,0,3,2 518 (=B0000008 Ox507d 2 Codes: E - kernel route, C - connected, 5 - static, B - RIP, 0 - OSFF,
I - ISIS, B - BGP, » - zelected route, * - FIB route
Met Link States (Area 0,0,0.0) =]
e 40,0,0,0/24 [110/72] wia 10,0,3,2, ethl. G0t
il TN ST Dm b e flge  Seq# CkSum A 10,0,1,0.24 111002 ] via 10,0,5,2, ethl, Q0200250
-l 10.0,0.3 10¢0.2‘§ E%E gxggggggg% gxggbg O* 10,0,2,0/24 [110/95] wia 10,0,3.2, sthl, 0000150
i ALY Fd a0 : 5 + +
10,0,2,3 10,0,2,3 B22 (peBOO0000S 0x51h2 E>* %ggggﬁi Eilgfiﬁitis dwECtlHdmmEEtEd’ SEhl R0
> 10.0.3.2 524 0xB0000008 OxBba M43 18 01 J-colnected, et
¢ e CxF 127,0,0,048 is directly connected, lo
bbl#

orld [HHEy |




10.0.0.0/24

3b. feladat: DR link kiesése g = |

> Mi torténik, ha DR link megy le? T
pl. BB3 ethO down
BB2-n ospfd logok figyelése
- tcpdymp -/ne ip plroto ospf | / .
BBO0-n OSPF interfészek és database figyelése LARZr

- show ip ospf interface
- show ip ospf database
BB3 eléri a 10.0.1.0 halézatot?

mi tortént a 10.0.1.0 halézathoz tartoz6 “Net
Link”-kel?

BB3-n hlzzuk vissza az ethQ interfészt
mindent vizsgaljunk Ujra

f%’
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3b. feladat: DR link kiesése

> Mi torténik, ha DR link megy le?
pl. BB3 ethO down
BB2-n ospfd logok figyelése
- tcpdump -ne ip proto ospf
BBO-n OSPF interfészek és database figyelése

|1CI.CI.3.CI,/24-———

- show ip ospf interface C Rt et C - oo 8 t:a.t.in::hg - RIP, 0 - O5FF,
- show ip ospf database
BB3 eléri a 10.0.1.0 halézatot? m—)

igen, 2 Uton is, 40-es koltséqu lesz az aktiv

mi tortént a 10.0.1.0 halézathoz tartoz6 “Net
Link”-kel?

BB3-n hlzzuk vissza az ethQ interfészt
mindent vizsgaljunk Ujra
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10.0.0.0/24
1 1IJ.EI.1.1|
I o -

Sb. Router Link (frea 0.0,0.0) | kieSése = I E =
[s5]

> Mi 1 2 02 3 *|=|=|=|=I-|E|* gy le? g 10.0.2.3)
!

@,
Ospf : 10.0.2.2
|10‘0.2I.0,'24

tabase figyelése

esz az aktiv

mi tortent a 10.0.1.0 hal6zathoz tartoz6 “Net

Link”-kel?
stub network lesz (levél), nem jelenik meg

kulon, router-en keresztul “ismeri”

3
3
]
3

; 10,0,1.1 now OR
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> Mi torténik, ha DR link megy le?
pl. BB3 ethO down

BB2-n ospfd logok figyelése
- tcpdump -ne ip proto ospf

BBO-n OSPF interfészek és database figyelése
- show ip ospf interface
- show ip ospf database

BB3 eléri a 10.0.1.0 halézatot?

igen, 2 Uton is, 40-es koltséqu lesz az aktiv

mi tortént a 10.0.1.0 halézathoz tartozd “Net
Link”-kel?
stub network lesz (levél), nem jelenik meg
kalon, router-en keresztul “ismeri”

BB3-n huzzuk vissza az ethO interfészt

. . . . Designated Router (1D 10,0,1,1, InterFace Address 10,0,1,1
mindent V|ngaljunk ujra ‘ Backup Dlesignated Router (1D 10,0,2,2, Interface Address 10.0.1,2

62 Halozatok épitése és iizemeltetése, OSPF gyakol]
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4. feladat: router kiesése

> Mi torténik, ha lemegy egy router?
pl. minden interfészét down allapotba kapcsoljuk
hazi feladat
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