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Vlastnosti RIPv1

= Smerovaci protokol pracujuci s algoritmom typu
distance vector

= Je classfull

= V aktualizaciach neposiela sietovu masku

= Zasiela aktualizacie susedom broadcastami
(255.255.255.255)

= Defaultne kazdych 30 sekund

= V smerovacich aktualizaciach posiela cell smerovaciu
tabulku

= Metrika typu hop count

= Maximum stanovené na 15

= Hop count 16 znamena ze siet je nedostupna z pohladu
daného smerovaca (je nekonecne daleko)



stfran] s

CISCO.

Enkapsulacia RIP sprav

Data Link Frame IP Packet UDP Segment RIP Messaqe
Header Header Header {512 hytes; Up to 25 routes)

= RIP spravy su enkapsulovaneé do UDP datagramov na
porte 520

= V jednej sprave mozu byt nesene informacie o
maximalne 25 sietach
= Ak je smerovacia tabulka vacsia posielaju sa viaceré spravy

= RIP spravy
= Request
= Odoslana po spusteni RIP procesu cez dané rozhranie
= Pozaduje od suseda nahlasenie jeho smerovacej tabulky
= Response
= Odpoved na request, obsahuje smerovaciu tabulku suseda
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Format RIPv1 sprav

= RIP hlaviCka
obsahuje tri polia

Dzta Link Frame
Header

-Command -

Cormand = 1ar 2

Address family identifier (2 = IP)

-Version

IP Packet Header

RIPv1 Message Format

RIF Message
[512 Bytes; Up to 25 rovtes)

UOF Segmert Header

15 16 23 24 31
Must be zero ]
Must be zero

Wersion = 1

IP Address [Metwork Address]
Must be zara

Entry

Must be zero

-Must be zero

Metric [Hops)

Multiple Route Ertries, up to 3 maximum of 25

Cormrmmand

= Smerovacie polozky
tle2 trl pOIIa‘ Address Family ldentifier

= |dentifikator adresnej«-
rodiny

= |P adresa
= Metrika

Wersion

1 for 3 Request or2 for 3 Reply.

1 for RIP w1 ar 2 far RIP w 2.

2 for IP unless a Request is for the full routing table in which case, zet to
0.

The address of the destination route, which may be a netwoi, subnet, or
host address.

Hop count between 1 and 16. Sending router increases the metric befare

sanding out meszage.
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Konfiguracia RIP

R(config)# router rip
R(config-router)# network ADRESA SIETE 1
R(config-router)# network ADRESA SIETE 2

= Prikaz router rip
= Spusti smerovaci proces
= Dostavame sa do rezimu konfiguracie protokolu rip

= Prikaz network

= Na rozhrani/-iach s IP adresou patriacou do danej adresy
siete uvedenej v prikaze spusti zasielanie a prijimanie
aktualizacii

= Do aktualizacii zaradi danu sief’

= Pozor:
= Na smerovaci musi byt rozhranie s danou IP z rozsahu
= Rozhranie musi byt v stave Up/up

= Je potrebné uviest vSetky siete!
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Topologia

192.168.3.0/24

¥ S0/0/1

192.168.2.0/24 192.168.4.0/24

S0/0/0
S0/0/1

192.168.1.0/24 192.168.5.0/24
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Administrative distance

* Na smerovacCi moze byt spustenych viacero
smerovacich protokolov

« Do smerovacej tabulky pre danu jedinecnu siet moze
smerovac vpisat len jeden zaznam
» Ktory?
« Dané administrative distance (AD) daného zdroja informacii
- Cim niz8ie &islo tym déveryhodnejsi je zdroj informécie

« ADRIP =120
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Overenie / diagnostika RIP

Show 1p Int brief
= Qver Ci rozhrania su Up/up

Show 1p route
= Qver Ci smerovacia tabufka je uplna, resp. obsahuje korektné udaje

Sh 1p protocols

= Info o spustenom smerovacom procese, verzii, rozhraniach, sietach
a pod

Debug 1p rip
= Vypis Co sa prijima a ¢o odosiela cez dané rozhrania smerovaca
= Pozor:

= Nepouzivaj debug all

= Nezabudni po skoneni vypnut
= No debug rip
= Undebug all
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Sh ip route

R(config-1t)# do sh ip route

Codes: C - connected, S - static, R - RIP, M - mobile, B - BGP

D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF i1nter area

N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2

E1l - OSPF external type 1, E2 - OSPF external type 2

1 - IS-IS, su - IS-1S summary, L1 - IS-IS level-1, L2 - IS-1S level-2
1a - IS-IS inter area, * - candidate default, U - per-user static
route

O - ODR, P - periodic downloaded static route

ateway of last resort i1s not set
.0/32 1s subnetted, 3 subnets
1.1 [120/1] via 10.1.1.1, 00:00:15, FastEthernet0/0
3.3 [120/1] via 10.1.1.1, 00:00:15, FastEthernet0/0
2.2 [120/1] via 10.1.1.1, 00:00:15, FastEthernet0/0
.0/32 1s subnetted, 1 subnets

.2.2 1s directly connected, LoopbackO

ONTITIOFR®
NORRPRLRO™
NONWRKROS=S
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Show ip protocols

Ri{show ip protocols

ﬁ: Fouting Protocol iz "rip®

Sending updates esvery 30 ssconds, next due in 23 =zeconds
Invalid after 180 zesconds, hold down 180, flushed after Z40
Outgeoing update £ilter list for all interfaces is not aet
H Incoming update filter list for all interfaces iz not sst
Fedistributing: rip
Default wversion contrel: send version 1, receive any weraion

Interface Send Recv Triggered RIF Eevy-chain
FastEthernsetd,/0 1 12
Beriall /0 0 1 1 2
Beriall/0/ 1 1 12

I Automatic network summarization is in effect
Maximum path: 4
Routing for Networks: 1
182,168, 2.0
182.168.3.0 J
182.168.4.0
Fouting Information Scurcesa:

Gatewsy Distance Lazst TUpdate
192.168.2.1 124§ q0:00:148
192.168.4.1 120 Q0:00:22

Distance: (default iz 124)

Shows which routing processes are enabled
Timers currently in use including when the next
update will be sent out by this router {23 seconds)

CCHP-level topics include:

- Filtering what updates this router will send and receive
- Bedistributing: rip means thst this rnu_har i= sending and receiving only RIP.

Shows which interfaces are currently sending and receiving
RIP updates as well as which RIP version.

- Automatic summarization in effect means this router is summarizing to the classful network houndary.

- Maximum paths specifies how many edual-cost routes RIP will use to send traffic to the same destination.
Routing for Hetworks displays the classful network address configured in RIP,
router configuration mode.

- Routing Information Sources are the RIP neighbors this router is currently receiving updates from.
—_ Includes next-hop IP address, the AD, and when the last update was received.
- Last line shows the AD for this router.
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Debug Ip rip

RiZ#debug ip rip

RIP protocol debugging iz on

RIF: received vl update from 192.168.2.1 on Serizl0/0/0 - R2 receives an update from R1 advertising the R1°s directly connected LAN.
1892.168.1.0 in 1 hops

RIF: received vl update from 192.168.4.1 on Serizl(/0/1 - RZ receives an update from R3 advertising the R3’s directly connected LAN.
192.168.5.0 in 1 hops

RIP: zending vl update te 255.255.255.285% via FastEthernst0/0 (192.168.3.1)

RIF: build update entriess - B2 sends an update out Fa0/0 to all networks in the routing tahle except the network attached
network 152 . 168.1.0 metric to Fal/0.
network 1%2.168.2.0 metric
network 152 . 168.4.0 metric
network 152 . 168.5.0 metriz 2

RIF: zending vl updste to 255.255.255.25% wvia Serizl0f0/1 (192.168.4.2)

RIF: build update entries - R2 sends an update out S0/0/1 to R3. Included in the update are R1’s LAN, the WAN between R1
network 192.168.1.0 metric 2 .
network 192.168.2.0 metric 1 and R2, and R2’s LAN.
network 182.168,3.0 metric 1 - Note that split horizon is in effect. R2 does not advertise the R3 LAN backto R3.
RIF: sending vl updste to 255.255.255.%5% via Serizl0/0/0 (192.168.2.2)
RIP: build update sntries

o ko
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Passive interface

= Na rozhraniach kde nie su susedné smerovace mdzeme
vypnut odosielanie aktualizacii

Router(config-router)#
passive-interface i1nterface type Int _number

= Potencionalne vyhody
= Setrime kapacitu siete a procesny ¢as smerovaca
= Na danej sieti nema kto nase smerovacie tabulky odchytit
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Sumarizacia

= Sumarizacia je popisanie viacerych sieti
(komponentov) jednym pokryvajucim (sumarnym)
zaznamom

= Pri vhodne navrhnutej adresovej scheme dokaze
sumarizacia velmi efektivne zostrucnit vysledné
smerovacie tabulky

= Sumarizacia sa deje pri odosielani smerovacej
iInformacie, nikdy nie pri jej prijati
= Sumarizacia na Cisco smerovacoch:

= Automaticka (Standardne zapnuta)
= Manualna
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Routing Intormation Protoco
Automaticka sumarizacia

= Automaticka sumarizacia

= Ak smerovac posiela informaciu o podsieti istej major network
,N“rozhranim, ktoré lezi v inej major network, nahradi tuto
informaciu zaznamom o celej nerozdelenej sieti ,N“

= RIP v1 vykonava sumarizaciu na major network — podla
-, v . . RIP Boundary Router
prislusnej triedy v

—— Subsiete

172.30.3.0/24 172.30.3.0/24
192.168.4.8/30 ‘ 172.30.2.0/24
192.168.4.12/30 172.30.1.0/24

172.30.0.0
ako R2isa ako
192.168.4.0/24 boundary roufer
172.30.0.0/16

192.168.4.8/30

172.30.1.0/24 192.168.4.12/30
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Routing Information Protocol
Network discontinuity
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= Automaticka sumarizacia sposobuje problém nazyvany ako
network discontinuity

= Network discontinuity:

= stav, ked podsiete jednej major network su oddelené medzilahlou sietou,

ktora lezi v inej major network

= DoOsledkom su nekorektné obsahy smerovacich tabuliek

172.16.1.1/24

10.0.0.2/24

3

10.0.0.1/24

1 172.16.2.1/24
> | 3
“T6001 10.0.0.3/24
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Spracovavanie prijatych aktualizacii

= Dva principy:

= Ak info o sieti v
smerovacom update a
rozhranie na ktorom bol

158.193.152.0/24

prijaty patri do tej istej Ak prijal:
Siete 192.168.1.0 predpoklada /724
. - 10.0.0.0 predpoklada /8
= Aplikuj na siet' v update masku 172.18.0.0 oredpoklada /16
rozhrania
= Ak info o sietiv Ale:
smerovacom update a 158.193.1.0 predpoklada /724

rozhranie na ktorom bol
prijaty nepatri do tej istej
siete

= Aplikuj na siet v update masku
triedy do ktorej patri
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Generovanie odchodzich aktualizacii

= Je info o sieti v smerovacom
update a rozhranie ktorym
bude odoslané
= Ano, je z tej istej siete
= Ma siet’ tu istu masku siete ako

158.193.152.0/24 158.193.2.0/23

Ak ma odoslat':

rozhranie ktorym bude odoslané 192.168.1.8 odoSle ako 192.168.1.0
, 10.10.10.0 odoSle ako 10.0.0.0
= Ano 158.193.1.0 odosle ako 158.193.1.0
= Posliinfo o sieti 158.193.2.0 neodosle
= Nie

= Drop info (neposli info o siet)

Prijemca by isto aplikoval
zli masku

= Nie, nie je z tej istej siete

= Sumarizuj info o sieti na hranicu
jeho major network a odosli
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Routing Information Protocol
Generovanie default route

= RIP umoznuje distribuovat default route
= Generovanie default route do odosielanych RIP paketov na
prislusnom smerovaci:

Router(config)# router rip
Router(config-router)# default-information originate

= Takto konfigurovany smerovac generuje default route nezavisle od
toho, ¢i sam default route pozna alebo nie

= Znama chyba IOSu: niekedy smerovacCe nechcu generovat default
route, workaround:

Router# clear 1p route *

172.168.3.0/24

Propagating a Default with default-information originate

. Internet .
172.168.1.0/24 /J 192.168.5.0/24
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Routing Information Protocol
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Casovace protokolu

= Viaceré aspekty konvergencie protokolu RIP su riadené
nastavitelnymi CasovacCmi

= VVyznam Casovacov:

Update: Interval, v ktorom smerovac posiela do okolia RIP
aktualizacie. Standardne 30 sec.

Invalid after: Maximalny Cas, ktory méze uplynut medzi prijatim
dvoch za sebou iducich informacii o istej sieti, nez ju prehlasime za
neplatnu. Standardne 180 sec.

Holddown: Interval, po€as ktorého od nikoho neakceptujeme nijaku
aktualizaciu o sieti v neplatnom stave. Zaznam zostava v
smerovacej tabulke a pouziva sa, avSak do okolia siet ohlasujeme
ako nedosiahnutelnu. Standardne 180 sec.

Flushed after: Maximalny Cas, ktory méze uplynut medzi prijatim
dvoch za sebou iducich informacii o istej sieti, nez ju odstranime zo
smerovacej tabulky. Standardne 240 sec.
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A | IA A, HD , |IA|IA
I
FA | FA FA FA | FA
% + Y >
A | 1A A, HD A | IA | 1A
FA | FA FA . LFA|FA | FA
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Prikazy pouzité v RIPv1l

Command Command”s purpose
Rtr(config)#router rip Enables RIP routing process .
Rtr(config-router)#network Associates a network with a RIP .

routing process

Rtr#debug 1p rip used to view real time RIP routing
updates

Rtr(config-router)#passive- Prevent RIP updates from going out .

interface fa0/0 an interface

Rtr(config-router)#default- Used by RIP to propagate default .

information originate routes

Rtr#show ip protocols Used to display timers used by RIP
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