Routing dynamiczny - protokot RIP

Protokét RIP - Routing Information Protocol (RIP), jest to algorytm wektorowy, stuzacy do
automatycznego dobierania tras pakietéw, prowadzgcych do celu. Uzywany jest w systemach
autonomicznych korzystajgcych z protokotu IPv4 i IPv6. Dzisiejszy otwarty standard protokotu RIP
jest opisany w dokumentach RFC 1058 i STD 56. Obecnie najczesciej stosowana jest druga wersja
protokotu RIP (RIPv2).

Cechy protokotu RIP

e trasowanie dziata na podstawie wektora odlegtosci,

e do utworzenia metryki stosuje sie jedynie liczbe przeskokéw (liczba kolejnych routeréw na
danej trasie),

o jezeliliczba przeskokdw osiggnie 15, pakiety na nastepnym routerze zostang odrzucone

e aktualizacje trasowania sg rozgtaszane tylko do routeréw sasiednich,

e RIP wysyta informacje o trasach w statych odstepach czasowych (domysinie co 30 sekund)
oraz po kazdej zmianie topologii sieci,

e pomimo tego iz jest to juz wiekowy algorytm, oraz istniejg bardziej zaawansowane protokoty
wymiany informacji o trasach, RIP jest ciggle w uzyciu. Jest dobrze opisany i fatwy
w konfiguracji i obstudze.

e wadami protokotu RIP sg wolny czas konwergencji (inaczej dtugi czas osiggania zbieznosci),
niemoznos$¢ skalowania powyzej 15 skokdéw, a takze wybér mato optymalnych Sciezek, co
skutkuje tym, iz jest zalecany tylko do matych sieci lokalnych.

e uaktualnienia protokotu RIP przenoszone sg przez UDP na porcie 520 (w wersji drugiej
wykorzystywana jest technologia multicast na adres 224.0.0.9).

e RIP w wersji pierwszej jest protokotem trasowania klasowego (ang. classful), w wersji drugiej
— bezklasowego (ang. classless),

e standardowa odlegtos¢ administracyjna dla protokotu RIP wynosi 120. Im mniejsza wartosé,
tym zrédto danych jest bardziej godne zaufania. Wartosci mogg by¢ z zakresu 0 - 255.

Rozszerzenia RIPv2

e Next hop — ma mozliwos¢ rozgtaszania nastepnego skoku innego niz router, ktéry dostarcza
update routingu. Jest to zaletg dla tras statycznych do cichego routera, ktéry nie uzywa RIP,

e Network mask — RIPv2 dodaje mozliwosc okreslenia maski sieci z kazdg siecig w pakiecie,
e Uwierzytelnienie — hasto proste, lub algorytm md5, albo HMAC-SHA1,

e Multicast — moze wysyta¢ miedzy routerami wiadomosci pod adres 224.0.0.9



Konfiguracja testowa

R1:
Karta lanl: - interfejs WAN: 192.168.1.189/24 DHCP Client
Karta lan2 (r1_a) - interfejs lan1:
172.22.10.1/24 - serwer DHCP, brama 172.22.10.1, DNS: 192.168.1.1
Karta lan3(siec) - interfejs lan2:

10.10.10.1/30 bez DHCP serwera

R2:
Karta lanl: - interfejs WAN: 192.168.1.72/24 DHCP Client
Karta lan2 (r2_a) - interfejs lan1:
172.22.20.1/24 - serwer DHCP, brama 172.22.20.1, DNS: 192.168.1.1
Karta lan3(siec) - interfejs lan2:
10.10.10.2/30 bez DHCP serwera
Ustawienia Routera i technologii Rip:
R1:
Interfaces:
interface: lanl
Receive: v2
Send: v2
Auth: none
Passive: on
Networks:
10.10.10.0/30

172.22.10.0/24



Interface: E
Recsive: E ’m
Send:v2  [¥]
Authentication: |E|
Authertication Key: |—| =
KeyCham: [ || | Copy |
Passive
nPefilist:[ [¥]
OutPrefixlist: | |%]
T Updates: Cl
Rx Updates: Cl
Bad Packets: Cl
Bad Routes: Cl
enabled | |passure

Interfaces  Networks | Keys  Neighbours  Routes

[#]=] E;

|ﬁddre55
13

b 1722220.0/24

2items (1 selected)




[=]|E3 [m][E3
EIE @ Find Intefaces  MNetworks | Keye Meighbours  Routes
|.|°¢:Idress i |Ne°twork |Irrterface |"’ vy Find
= 1010010130 10.10.10.0 lan2 E”E E
4 17222101724 17222100 lan1 Address ‘] |»
D < 192.168.1.139/24 19216810 wan b 10.10.10.0/30
p 17222 10.0/24
. [ ] |-
3items 2 items (1 selected)
[Ollx]

Routes ‘ Mexthops Rules  VRF

[+][=] Fra )@ |3

|Dst.ﬁddre55 2 |Gatewa)r Distance |F{outing Mark |Pref. Source | |V
DAC P 10.10.10.0/30  lan2 reachable 0 10.10.10.1
DAC P 17222.10.0/24 lan1 reachable 0 172.22.101
DA P 1722220.0/24 10.10.10.2 reachable lan2 120
DAC P 192.168.1.0/24 wan reachable 0 192.168.1.189
4 tems
Terminal Em
5120 172.22.20.1 56 64 Oms [
5121 172.22.20.1 56 64 Oms
5122 172.22.20.1 56 64 Oms
5123 172.22.20.1 56 64 1ms
5124 172.22.20.1 56 64 Oms
5125 172.22.20.1 56 64 Oms
5126 172.22.20.1 56 64 Oms
5127 172.22.20.1 56 64 1ms —
-
R2:
Interfaces:
interface: lanl
Receive: v2
Send: v2
Auth: none
Passive: on
Networks:

10.10.10.0/30



172.22.20.0/24

n1>
e
eceve 2 3| [ s |
Send: |v2 |i| ooy
[ —r
Authentication Key: -
Key Chain: l—"?‘ | Copy |
—
nPefclst:| ¥
OuPefclst:[  [3]
Ti Updates:
Foc Updates:
BadPackets:(0 |
BadRoutes:0 ]

1item (1 seled

|er|d>led | |passive

& 172.22.20.1/24
D < 192.168.1.72/24

172.22.20.0
192.168.1.0

P 1722220.0/24

|3 items (1 selected)

|21tems (1 sslected)

[#][=] [ ][] [=] [¥]

[Frd ] |5

|Dst. Address

/| Gateway Distance | Routing Mark |Pref_ Source |+

DAS
DAC
DA

DAC
DAC

b 0.0.0.0/0
P 10.10.10.0/30

P 172.22.10.0/24 10.10.10.1 reachable lan2

192.168.1.1 reachable wan
lan2 reachable

| 1722220.0/24 |an1 reachable
P 192.168.1.0/24 wan reachable

120

0
0

10.10.10.2

17222201
192.168.1.72




Ustawienia parametrow odswiezania wysytanych pakietow:

Interfaces  Networks  Keys

Neighbours ~ Routes

o]

|D§.Mdr&ss b |Gateway |me |I'll'letn'c |'I"|meout | |v
5 p 0.0.0.0/0 0.0.0.0 0.00.0 1 00:00:00
R p 10.10.10.0/30 0.0.0.0 0.000 1 00:00:00
R p 17222.10.0/24 0.0.00 0.00.0 1 00:00:00

O]

= [ ok |

Distribute Default: |ah~ays
[ "] Redistibute Static Routes
[ Redistribute Connected Routes
[ Redistribute OSPF Routes
["] Redistribute BGP Routes

Default Route Metric: |‘I
Static Routes Metric: |'|
Connected Routes Metric: |1
OSPF Routes Metric: |1
BGP Routes Metric: |1

Update Timer: |00:00:01
Timeout Timer; | 00:00:04
Garbage Timer: |DD:DD:1[I

Routing Table: |main

RIP Route <

Dst. Address: [172.22.20.0/24

|
Gateway: [0.0.0.0 |
From: [10.10.10.2 |
Metric: |2 |
Timeout: |00:00:03 |
RTag: |U |

[RIF

Dziatanie routingu przy réznych ustawieniach kart s

ieciowych:

Sieci lan1 podfaczone do routeréw R1, R2 nie sg dla siebie widoczne, s3 fizycznie odseparowane.

Sie¢ lan2 jest siecig wspétdzielong miedzy routerami R1, R2 - jest to jedno fizyczne potaczenie.

Ustawienia interfejsu sieciowego RIP - lan1.

e admin@192.168.1.189 (R1) - WinBox (64bit) v6.48.1 on x86 (x86)

Session _Settings Dashboard

admin@192.168.1.72 (R2) - WinBox (64bit) v6.48.1 on x86 (x86)
Settings Dashboard

P

Safe Mode. Date{Apr/14/2021 DateApr/14/2021 Tme{1755:04 W

4 172.2210.1/28
D 192.168.1.189/24

17222100
192.168.1.0

2ttems (1 selected)

249 172.22.20.1 56 &4 1ms
250 172.22.20.1 56 64 oms
251 172.22.20.1 56 64 1ms
252 1721221201 56 64 1ms
253 172.22.20.1 56 64 oms
b Make Supout rif 254 172.22.20.1 56 64 1ms
B sl 255 172.22.20.1 56 64 1ms
256 172.22.20.1 56 64 1ms
© ew WinBox 257 172.22.20.1 se o4 oms
Bl &t 258 no route to host

259 no route to host
sent=260 received=150 packet-1033=42% min-rrr=Om3 avg-rrt=0ms max-rrr=2ms

SEQ HOST SIZE TTL TIME STATUS

260 no route to host

261 no route to host

ESaEE v

& Quick Set

L CAPsMAN

" nterfaces

L Wireless.

2% Bidge

- pPP T 1R2201/24 17222200 lanl

:EMah D 19216817224 19216810  wan

P

IPvE

gmm Interfaces Nemrks‘lﬁ:y; Neighbours  Routes.

T Routing

1 System Address.

B Gueues b 10.10.10.0/29

I Fies

5l Log

&7 RADIUS

¥ Tedls

B New Teminal 2| 2 tems (1 selected)

™ LoRa

% e 282 172.22.10.1 56 &4 0ms

® 285 172.22.10.1 56 &4 oms

@ Dude. | 224 192.22.20.2 56 &4 1ms

= m 285 172.22.10.1 56 &4 oms
286 172.22.10.1 56 &4 oms

B Meke Swpoutrf | 367 3132 32 20 1 S6 64 oms

Manusl 288 172.22.10.1 56 64 oms
289 172.22.10.1 56 €4 2ms

© New WinBax

= 230 172.22.10.1 56 €4 1ns

L] 291 172.22.20.1 6 64 oms
232 172.22.10.1 56 €4 ins
293 172.22.10.1 56 €4 2ms
234 172.22.10.1 56 €4 0ms
235 172.22.10.1 56 €4 0ms
296 172.22.10.1 56 €4 0ms o

-

Whytgczona sie¢ lanl w routerze R2



(Y admin@192.168.1.189 (R1) - WinBox (64bit) v6.48.1 on x86 (x86)
Session  Seftings Dashboard

-cEm:e

admin@192.168.1.72 (R2) - WinBox (64bit) v6.48.1 on x86 (x86)

~  Session Seftings Dashboard

Safe Mode | Session:|192.166.1.189] Date:Apr/14/2021 DateAor/14/2021 Time{18:0146 B

& 17222.101/28 17222700 fanl
D % 192.168.1.189/24 19216310 wan

nofaces Networs | Keys | Neighbours | Routes |

(=]

&

Address
b 10.10.10.0/29

B Files
] Log
&7 RADIUS
# Tools

B New Teminal

Zitems (1 selecied)

I loFa 410 172.22.20.1 S et s
& Dot1X 411 172.22.20.1 56 64 lma
@ Duce b 412 172.22.20.1 56 62 1ms
Sl 413 172.22.20.1 56 62 oms
411 172.22.20.1 56 62 oms
P Make Supout i 415 172.22.20.1 56 64 lms
B Marual 416 172.22.20.1 56 62 oms
417 172.22.20.1 56 62 oms
© New WinBox 415 172.22.20.1 6 6e ns
=8 419 172.22.20.1 56 64 O

sent=420 received=173 packet-10s3=58% Min-rTt=0mS avg-riT=0mS max-ret=2ms

SEQ HOST SIZE TTL TIME STATUS
420 172.22.20.1 56 64 Oms
421 172.22.20.1 56 64 Oms
422 172.22.20.1 56 64 Oms

Safe Mode.
# Quick Set
2. CAPSMAN
" Intefaces
2 Wireless
3% Brdge
22 PPP
°I2 Mesh
=P
1Pv6
O MPLS
T} Routing
i System
B Queces
I Files
[l Log
RADIUS
# Tools
New Teminal
= LoRa
4 DotlX
@ Duce
I B kv
Make Supout i
B Manual
@ New WinBox
B e

¢

S

1222201724
D % 132168.1.72/24

17222200
192.168.1.0

2tems (1 selected)

ME

147
a4z
149
150
as1
152
153
454

FEE

172.
172.
172.
172.
172.
172.
172.

22.10.1
22.10.1
22.10.1
22.10.1
22.10.1
22.10.1
22.10.1

Wytaczona sie¢ lanl w routerze R1

) 2dmin@192.168.1.189 (R1) - WinBox (64bit) v6.48.1 on x86 (x86) - niEN
= Settings  Dashboard

Session _Settings _Dashboard

&4 1ms
&4 oz
&4 1ms
&4 oz
&4 1ms
&4 oz
&4 0z

2dmin@192.168.1.72 (R2) - WinBox (64bit) v6.48.1 on x86 (x86)

route

route

route

route

o host

o host

o host

o host

Safe Mode | Session:|192.168.1.189) Date{Apr/14/2021 Date:[Por/14/2021 Time{18:05:17 W

 17222101/24 17222100 lant
D % 152.168.1.189/24 19216810 wen

1Pv6
) wPLS
T Routing

L System
B Queves
B Fiies

| Log
&7 RADIUS

7. Tods

2 tems (1 selected)
620 172.22.20.1 56 64 1nma
621 172.22.20.1 56 64 1ma
622 172.22.20.1 56 64 1nma
623 172.22.20.1 56 64 2ms
624 172.22.20.1 56 64 1ms
b Meke Supout st 625 172.22.20.1 56 64 1ms
H Marual 626 172.22.20.1 56 64 2ms
627 172.22.20.1 56 64 Oms
© MNew Winbex 628 172.22.20.1 56 64 1ms
B B €29 172.22.20.1 56 64 1ms
630 172.22.20.1 56 64 Oms

A Sefe Mode:

B kv

b Make Supout s
B Marual

@ New WinBox

Bl &

Session:[192.168.1.72]

17222201724
D 192168172724

17222200
192.168.1.0

icfaces Networks | Keys | Neitbous | Roes |

#[]

Address

b 17222200724

2items (1 selected)

660 172.22.10.1
661 172.22.10.1
662 172.22.10.1
663 172.22.10.1

664

565

566

56
56
56
56

€4 0ms
€4 lms
€4 2ms
€4 oms

route

route

route

route

route

o host

o host

o host

o host

o host

Wytaczona sie¢ lan2 w routerze R2



(] admin@192.168.1.189 (R1) - WinBox (64bit) v6.48.1 on x86 (x86) =
Session  Settings Dashboard

Session _ Settings _Dashboard

admin@192.168.1.72 (R2) - WinBox (64bit) v6.48.1 on x86 (x86)

Safe Mode | Session:| 192.168.1.189) Date]Apr/14/2021 Date:[Apr/14/2021 Time{18:06:30 M

0 1222101/24 17222700 lanl
D 192.168.1.189/24 19216810 wan

B Fies
| Log
&7 RADIUS

Safe Mode:

Sessen

D

17222201724 17222200
19218817224 192.168.10

b 1722220024

# Todls. # Tools N Ter| 8]
New Temninal 2items (1 selected) Pl 7|12 tems (1 selected) [=]
" LoRa

634 172.22.20.1 56 64 lms & B 735 172.22.10.1 56 64 Oms
695 172.22.20.1 56 64 lms o 736 172.22.10.1 56 6% ima
636 172.22.20.1 56 64 Oma Q Dude r no route to host
697 172.22.20.1 56 64 Oma = gy
698 172.22.20.1 56 64 Oma 738 no route to host

P Make Supout o 699 172.22.20.1 56 &4 ims B Make Supout ¥

H Marual sent=700 received-405 packet-loss=42% min-rei=0ms avg-rec=0m3 MAX-rtt-2ms B Wanual 738 no route to host
SEQ HOST SIZE TTL TME STATUS New WinBox

© New WinBox 700 172.22.20.1 56 €4 oms gan sent=740 1 pack min-rro-0ms

Bl B 701 172.22.20.1 56 64 oms EQ HOST SIZE TTL TIME STATUS
702 172.22.20.1 56 64 lms
703 172.22.20.1 S6 64 oms 740 no route to host
704 no route to host
705 no route to host 741 no route to host
706 no route to host H

Wytaczona sie¢ lan2 w routerze R1
i i i " ocEEMEe admin@192.168.1.72 (R2) - WinBox (64bit) v6.48.1 on x86 (x86) =
© admin@192.168.1.189 (R1) - WinBox (64bit) v6.48.1 on x86 (x86) 1ol O
Session Settings  Dashboard Session _ Settings _ Dashboard

Safe Mode | Session:[192.168.1.189] Date{Apr/14/2021 Date{Apr/14/2021 Time{18:1233 W

17222101724 17222100 lent
°I2 Mesh D 4 1521681.189/24 19216810  wen

s P

gl IPve
s Wicfaces Networks | Keys | Neighbours | Routes |

It Routing E E
£ System Address

B Queces h_w
B Fles b 17222.10.0724

- Log
&7 RADIUS
. Tools

2items (1 selected)

1060 1]
H\anms (1 selected)
1063 172.22.20.1 56 64 1ms

= kv
1064 172.22.20.1 56 64 Ins

b Make Supout s 1065 172.22.20.1 56 64 Oms

B Manal 1066 172.22.20.1 56 64 Oms
1067 172.22.20.1 56 64 Ims

© New WinBox 1068 172.22.20.1 56 64 Ims

== 1069 172.22.20.1 56 64 Ims
1070 172.22.20.1 tizeout
1071 172.22.20.1 timeout
1072 172.22.20.1 timeout
1073 172.22.20.1 tizecut
1074 172.22.20.1 timecut

Safe Mode.

I Files.

5 Log

47 RADIUS
¥ Tools

B New Temninal

1 Make Supout if-
B Manual
@ New WinBox

Bl &

‘Session: [192.168.1.72)

5 17222201/24 17222200
+ 192168172/24 192.168.1.0

Netwots | Keys | Neghbours Fades |

b 17222300124

2ttems (1 selected)

1100
1101
1102
1103
1104
1105

1106
1107
1108

1108

172.22.10.1
172.22.10.1
172.22.10.1
172.22.10.1
172.22.10.1
172.22.10.1

172.22.10.1

172.22.10.1

172.22.10.1

172.22.10.1

Przyktad btednie skonfigurowanej klasy adresowej dla sieci lan2

timeout

timeout

timeout

timeout

timeout




