Konfiguracja routingu z wykorzystaniem protokotu OSPF, dla
przykladowej sieci ztozonej

Do przedstawienia dziatania protokofu OSPF zostanie zastosowana sie¢ komputerowa, ktérej
topologia zostata przedstawiona na rys. 1.
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Rys.1. Topologia sieci

W celu utatwienia procesu konfiguracji, mozna dodaé czwarty interfejs do kazdego routera,
a interfejs bedzie podfaczony do naszej sieci lokalnej. Pozwoli to na tatwe zarzadzanie routerem
z wykorzystaniem programu WinBox.



Konfiguracje poszczegdlnych routerow:

Routerl:

[=11E3)

Interface | Interface List Ethemet EolP Tunnel  IP Tunnel GRE Tunnel

#=] [ ;
|Name 7 | Type |Actual MTU [L2 MTU [Tx R
rla
R < etherl Ethemet 1500
sisiec
R < ether2 Ethemet 1500
siec?
R < etherd Ethemet 1500
LLwan
R 4 etherd Ethemet 1500
| [ [+

Address List

[#]=] [][] [ [7]

|Mdress e |Ne:twcrk |Interface

I S 172.16.0.1/24 172.16.0.0 etherl
5 152.168.0.1/30 152.168.0.0 ether?

D < 152.168.1.213/24 19216810 etherd
4 152.168.2.1/30 152.168.20 etherd

4 items

Rys.2. Konfiguracja routera R1



Router2:

Router3:

O]
Interface | Interface List EBthemet EolP Tunnel 1P Tunnel  GRE Tunnel
[#~][=] [][=]
|Name < | Type [Actal MTU [L2MTU [T [
rda
R @ etherl Ethemet 1500
o siec
R & ether? Ethemet 1500
;1 siecd
R 4 etherd Ethemat 1500
swan
R < etherd Ethemet 1500
* | [+
4 tems
Addr ist
[#[=] [l
|Address b |Ne‘twork |Interface | |v
= 10.0.0.1/24 10.0.0.0 etherl ]
= 192.168.0.2/30 152.168.0.0 ether2
= 192.168.1.1/30 192.168.1.0 etherd
D =0 152168.1.215/24 192.168.1.0 etherd

4 items

Rys. 3. Konfiguracja router R2

[=11E3
Interface | Inteface List  Bthemet EolP Tunnel  IP Tunnel  GRE Tunnel
NSy
[Name 7 [ Type |Actual MTU [L2MTU [Tx [=
nirda
R < etherl Ethemet 1500
i siec2
R 4 ether2 Ethemet 1500
;isiec3
R 4 ether3 Ethemet 1500
siwan
R 4 etherd Ethemet 1500
| [ [*
4 items (1 selected)
Address List
[#][=] [2][]
|Mdress e |Network |Irrterface | |v
S 1721611/24 1721610 etherl
5 152.168.1.2/30  152.168.1.0 ether3
D = 192168.1.94/24 192.1681.0 etherd
= 1921682.2/30 15216820 ether2

4 items

Rys. 4. Konfiguracja routera R3




Do sieci prywatnej routera R1 jest podfgczony lokalny serwer WWW. Adres serwera moze by¢
ustawiony statycznie lub dynamicznie.

Do sieci prywatnej routera R3 jest podtgczony dowolny klient PC, ktéry bedzie wykorzystywany do
badania poprawnosci oraz jakosci konfiguracji trasowania.

Przedstawiona powyzej topologia sieci, bez odpowiedniej konfiguracji trasowania, nie pozwala na
komunikacje miedzy urzadzeniami umieszczonymi w sieciach prywatnych.

W tym celu zostang wprowadzone zmiany ustawien kazdego z routeréw, aby uzyskaé¢ pozgdany
efekt.

Konfiguracja protokotu OSPF

Ponizej zostanie przestawiona konfiguracja, ktéra pozwoli na pofaczenie miedzy sieciami prywatnymi
routera R1 i routera R2. Konfiguracje potaczenia miedzy routerami R1 i R3, oraz R2 i R3 nalezy
przeprowadzi¢ analogicznie, jaki konfiguracje potgczenia miedzy routerami R1i R2.

W pierwszym kroku, sprawdimy, czy mamy potgczenie miedzy interfejsami sieci prywatnych
routeréow R1i R2:
(¢] admin@192.168.1.213 (R1) - WinBox (64bit) v6.48.1 on x86 (x86) -

Session  Settings Dashboard
5 |[c4| | Safe Mode | Session:[192.168.1.213

# Quic 5a Pr =E
I CAPSMAN
- Iteraces - =l G [etiend =
Address Network Interface] )
< Wirsless 2602 1721600 eherl Fing To: [IINIITRI Stop
2 Biidge 1921680.1/30 19216800  ether2 nterface: - Close
& e D - 192168.1213/24 19216810  etherd P
= 192.168.2.1/30 192.168.2.0 ether3 ng New Window
o Mesh Packet Count -
) -
i
Timeout: [1000 ms
£ Py 3
MPLS v
J¥ Routing " Seq# [Host Tme |Reply Sze [TTL |Status !
System I 6 timeout no route to host +
7 timeout no route to host
o O ] imeout na e to host
I Files ] timeout no route to host
Log 10 timeout no route to host
A 11 smeout o route to host
Sl 12 timeout o route to host
# Tools § 13 timeout noroutetohost |y
[ R 5tems | Dof 15packetsre. . | 100% packetloss

Rys.5. Proba potaczenie z siecig prywatng routera R2



e admin@08:00:27:53:74:CD (R2) - WinBox (64bit) v6.48.1 on x86 (x86)
Session  Settings Dashboard

Safe Mode | Session: 08:00:27:53:74:CD)|
Address
[#]=] [2][=]
Address

/| Networkc

< 10.0.0.1/24 10.000

% 192.16802/30  192.168.0.0

18216811730 19216810
D 4 192.168.1.215/24 192.168.1.0

[Time  [Reply Size |TTL |Status.

timeout no route to host
timeout no route to host
timeout no route to host
timeout no route to host
timeout no route to host
timeout no route to host
timeout no route to host
timeout no route to host
timeout no route to host
timeout no route to host
timeout no route to host

Tiitems |Oof 11packetsre... | 100% packet loss |

Rys. 6. Préba potaczenia z siecig prywatng routera R1

Aktualne trasy routingu dla routera R1:

(€] admin@192,168.1.213 (R1) - WinBox (64bit) v6.48.1 on x86 (x86)
Session  Settings Dashboard

< 172.16.0.1/24 172.16.0.0
= 192.168.0.1/30 192.168.0.0 ether2
D = 192168.1.213/24  192.168.1.0 stherd
< 152.168.2.1/30 15216820 etherd

| 172.16.0.0/24 _ ether] reachable
DAC P 192.168.0.0/30 ether2 reachable
DAC P 192.168.1.0/24 etherd reachable
DAC P 192.168.2.0/30 ether3 reachable

a7 RADIUS
#. Tools M 0 I
B New Teminal 4 items

Rys. 7. Trasy routingu routera R1

@ admin@08:00:27:53:74:CD (R2) - WinBox (64bit) v6.48.1 on x86 (x86)
Session  Settings Dashboard

Safe Mode | Session:|08:00:27:53:74.CD|

10001724 10000

% 192.1680.2/30  192.168.0.0

5 192.168.1.1/30  192.168.1.0
D < 192.168.1.215/24 192.168.1.0

10.0.0.0/24 _ etherT reachable
b 192.168.0.0/30 ether2 reachable
b 192.168.1.0/24 etherd reachable.
P 192.168.1.0/30 ether3 reachable

Rys. 8. Trasy routingu routera R2



Kolejne kroki konfiguracji OSPF:

Router R1:

e wybieramy z menu Routing / OSPF

_l" Routing 2 "”BFD”
System - BGP

M Qusues Fitters

I3 Files IGMP Proxy
Log MME

29 RADIUS lospp—

#. Tools [ 0SPFv3

B8 Mew Terminal PIM

" LoRa Prefix Lists

< Dot1X RIP

@ Dude " RiPng

o w zaktadce Interfaces wybieramy "+" i dodajemy "New OSPF", jak interfejs wybieramy "all"

[#[=] [ ][] [=] [7]

|Address # Netwa e
= 172.16.0.1/24 172 16 Qi e licld
< 192.168.0.1/30 192,164

D < 1921p2iz219/24  dop el General | Status

o vtatace: ET < | | Caca
sy 0 ][ ey
Rautes | ] [#][=] []fzz] Proy: T |
|Interface Auherticaton: [rone || ¥ ke
Authentication Key: l—l - T
Authertication Key ID: [T | Copy
Network Type: ,de{ault—lm Remove
Instance 1D: I:l
["] Passive
["] Use BFD

Retransmit Interval: l:ls
Transmit Delay: 5
Helonterval: 10 s
RouerDead Intenval:[40 s

Ditems ienabled ‘ |State: down [

Interfaces

o

e dodajemy wszystkie istotne sieci, jakie mamy podfgczone do naszych interfejséw

#][=] [v]=] [=] [7] isances Networs | Arcos | rca Rarges |
‘gﬁ;emm : l:q%‘:;ﬁ;u llertﬂ:ei?ce EE @ find

% 192.168.0.1/30 192.168.0.0 ether? Networkc | Area [ [+
D 4 192168.1213/24 19216810  etherd || A17216.0.0/24 backbane
< 192.168.2.1/30 19216820  ethe? 291921680.0/30  backbone

28 192.1682.0/30 backbone

Routes |Ne:dﬁops Rules VRF

[#][=] (] [=] [7]

|Dst.Address e |Gateway
DAC P 17216.0.0/24 ether] reachable
DAC P 192.168.0.0/30 ether2 reachable
DAC P 192168.1.0/24 etherd reachable
DAC b 152.168.2.0/30 etherd reachable

*| [
4 tems 3items




Router R2:

Wykonujemy kroki identycznie, jak dla routera R1, z wyjgtkiem ostatniego kroku, w ktérym
podajemy sieci, jakie mamy podtgczone do lokalnych iterfejséw w routerze R2, a wiec:

|-

|Address E |Netwcrk |\nterface | |v
< 10.0.0.1724 10.0.0.0 etherl
4 152168.0.2/30  152.168.0.0 sther2
5 192168.1.1/30  192.168.1.0 etherd
D < 192.168.1215/24 19216810 etherd

Instances  Networks

Areas  Area Ranges  Virtual Links  Meighbors

backbone
backbone
29 192.168.1.0/30 backbone

Routes ‘ Nexthops  Rules  VRF

[#]=]

|Dst.Mdress e |Gateway hd
DAC P 10.0.00/24 etherl reachable -
DAc P 172.16.0.0/24  192.168.0.1 reachable ether2
DAC P 192.168.0.0/30 etherZ reachable
DAC P 192.168.1.0/24 etherd reachable
DAC P 192.168.1.0/30 etherreachable

]?ﬂ b 157 1682 0/30 m|1mﬂ1marhﬁh\s ether? <
+ *

Gitems 3 items

Jesli wszystkie parametry zostaty podane poprawnie, to kazdy z routerdw powinien wskazaé swoich
najblizszych sgsiadéw, w zaktadce "Neighbours":

(€] admin@192.168.1.213 (R1) - WinBox (64bit) v6.48.1 on x86 (x86)
Session Settings Dashboard

Safe Mode | Session

# Quick Set
. CAPsMAN E”EI
" Interfaces
= ‘Mdress 2 |Netwurk |\merface
L Wireless % 172.16.0.1724 1721600 etherl
%2 Bidge < 192.168.0.1/30 19216800  ether? |[Instance / |Router ID [Address Interface State Changes v
2 PP D < 1921681213/24 19216810  etherd |8 It 192.168.02 19216802 ether2 5 ]
= % 192168.2.1/30 19216820  etherd
2 Me
& P b
< IPv6 N
TG 5 es | Nexthops Rules VRF
Proas ¢ |[*][5]
System I |Dst_Address | Gateway
B Queues DAo b 10000724  192.168.0.2 reachable ether
B A DAC  p 1721600/24 etherl reachable
e DAC | 192162.0.0/30 ether2 reachable
Log DAC b 192.168.1.0/24 etherd reachable
29 RADIUS DAo b 1521681.0/30 192.168.0.2 reachable sther
DAL b 192 168 7 0/30_ ether? reachahle
»# Tools ) el
5 New Teminal Ettems 1item

¢

Session  Settings Dashboard

Safe Mode | Session:|08:00:27:53.74.CD

admin@08:00:27:53:74:CD (R2) - WinBox (64bit) v6.48.1 on x86 (x86)

o T
CAPSMAN
_— =] [#1] [Fn0 1) Vitual Links Neighbors | NBMA Neighbors | Sham Links  LSA | Rotes
= | Address + [ Network interface [ |~
Vireless 7
- + 10.0.0.1/24 10000 etherl
3% Bridge < 19216802/30  192.168.0.0 ether2 Instance / |Router ID Address Interface State Changes -
4. PPP 4 192168.1.1/30  192.168.1.0 ether3 Andefaut 1721601 19216801 ether2 5
o D 4 192168121524 19216810  etherd
2 Mesh
55 1P P
= =l E3
& IPv P
MPLS i | Routss ‘ Nexthops Rules VRF
Stromng |4 eS|
System " [Dst Address 7 | Gateway -
B Queves DAC b 1000.0/24  etherl reachable o
B Fies DAo b 172160.0/24 192.168.0.1 reachable ether2
DAC b 192.168.0.0/30 ether2 reachable
Log DAC b 192.168.1.0/24 etherd reachable
27 RADIUS DAC b 192.168.1.0/30 ether3 reachable =
NAa b 152 168 2 01/30 192 168 0 1 reachahle ether? <
# Tools N e T D
28 New Teminal Gitems 1 item




Teraz mozemy sprawdzié, czy jest mozliwe nawigzanie potgczenia miedzy sieciami prywatnymi
routeréw R1i R2.

(€] admin@192.168.1.213 (R1) - WinBox (64bit) v6.48.1 on x86 (x86) -o@ admin@08:00:27:53:74:CD (R2) - WinBox (64bit) v6.48.1 on x86 (x86) -0 |
Session Settings Dashboard Session Settings Dashboard |
Safe Mode | Sesson:[192.168.1.213) Safe Mode | Session:[08:002753.74CD o
# Guick Set : & Quick Set ] |
7 CAPSMAN T CAPsMAN !
: f me; EE @ Virtual Links  Neighbors ‘ NEMA Neighbors ~ Sham Lin . Interfaces E‘E [Fnd 1) Vitual Links~ Neighbors ‘ NBMA Neight
™ ienacss Address 7 [Network [imerface e [Address 7 [Networc [imerface [ [+
Ll & 1721601/28 1721600 etherl 4 e 10001724 10000 etherl
34 Bidge 1921630.1/30 19216800  ether2 e * |Router ID Address Inicroct [l 5 Bidge 1921680230 19216800  ether2 [Instance ¢ [RouteriD ddress
4. PP D & 1921681213/24 19216810  etherd 2% defout 19216802 19216802 ether2 2z PPR 19216811730 192168010 etherd efauk 17216.0.1 192,161
= 19216821/30 19216820  etherd D 4 152168121524 19216810  ctherd
s Mesh lesh
o P FIP r =6
58 IPv6 & IPve r
MPLS Routes ‘Naﬂwps Rdes VRF MPLS [ || Routes ‘ Nexthops  Rules  VRF
53 ro g Pt 4] Emb
Sysiem way System r [Dst. Address Gateway -
& Queuss Dho b 10.0.0.0/24  192.168.0.2 racheble cther? B Queues DAC P 10000/24  etherf reachable e
B Fi DAC b 172160.0/24 elher reachable B s DAo | 1721600/24 19216801 reachable ether?
res DAC b 15216800/30 ether2 reachable DAC P 192.1680.0/30 ether2reachable
Log DAC  p 192.168.10/24 elnerd reachable Log DAC b 1921681024 etherdreachable
37 RADIUS DAo  p 192.168.1.0/30 192.168.0.2 reachable ether2 &7 RADIUS DAC ) 192.168.1.0/30 ether3reachable =
DAC 192 1687 /30 _etherd reachahi Déa 192 1682 0/30 192 16R 0 1 1%
¥ Tooks [ |3 f . Tools i [t 1 D
Bl New Terminal Bitems 1item B New Teminal Gitems 1iem
. LoRa ™ LoRa
e (O] 5 3 E3
@ Datlx 4 Dotix
" €8 10.0.0.1 56 64 Oms 56 64 Oms *
© Dude Pl es 10.0.000 56 64 1rs © Duce r 56 64 Oms
=2 KvM 70 10.0 1 56 64 Oms B KM - 56 64 1ms
71 10.0 1 56 64 Oms 53 172.16.0.1 56 64 Oms
Meke Supout i
[* Cro G 72 10.0.0.1 56 64 1ms I3 Meke Sipo sent=e0 received=60 packet-1oss=0% min-rrt=0ms &vg-rtt=0mS max-rrr=ams
[ Vanual 73 10.0.0.1 56 64 Oms B Manual sEQ HOST SIZE TTL TDME STATUS
@ New WinBox 74 10.0.0.1 56 64 Oms @ New WinBox 60 172 56 64 1ms
75 10.0 1 56 64 1ms €L 172 56 64 1lms
Bt
- = 76 10.0 1 56 64 1ms - €2 172 56 64 Oms
77 10.0 1 56 64 Oms €3 172 56 64 1ms
78 10.0 1 56 64 Oms 64 172 56 64 Oms
79 10.0.0.1 56 64 Oms €5 172 56 64 Oms
sent=80 received-80 packet-loss=0% min-rtt=0ms avg-rtt=0ms max-rtt=3ms 66 172 56 64 Zms
SEQ HOST SIZE TTL TIME STATUS €7 172 56 64 Oms
80 10.0.0.1 56 64 1ms €8 172 56 64 Oms
-

Warto zauwazy¢, ze w tablicy routingu "Route List", pojawity sie pozycje, ktére majg przypisany typ
"DA0", co oznacza: D - dynamic, A - active, o - OSPF. Nazwa interfejsu sieciowego, przez ktéry s3

przesytane pakiety, zostata automatycznie ustalona przez protokét OSPF.



