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Problematika
vykonnosti a

optimalnosti
smerovania




Od jednoduchych ku komplexnym siet'am

= Jednoduchym sietam zvycCajne stacia jednoduché smerovacie protokoly
= |ch funkcionalita je dostatoCna
= ZvyCajne stacCi jeden smerovaci protokol.

= Pouzitie jedného protokolu pre celu IP siet je vysoko ziaduce

= Avsak nie vzdy jednoducho dosiahnutelné z viacerych doévodov
= DocCasny stav pri migracii smerovacich protokolov

Niektoré protokoly podporuju Specifické funkcie
= Neexistuje univerzalny ,vSeobjimajuci“ smerovaci protokol

Spojenie sieti pod r6znou administrativnou spravou
= Napriklad zakaznicke lokality a siet' ISP

,Politické" dévody
= |né nez technické dévody, pre€o musi v sieti pracovat niekolko smerovacich protokolov

Nekompatibilita zariadeni
= R&zni vyrobcovia — rdzne protokoly — rézne problémy

= Velké siete preto prevadzkuju viacere protokoly
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Pouzivanie viacerych smerovacich protokolov

= Problém s viacerymi smerovacimi protokolmi v jednej sieti

« Rb&zne smerovacie protokoly neboli navrhnuté zo schopnostou
spolupracovat navzajom
« Kazdy protokol pouziva iny typ informacii a reaguje inym sposobom

* Beh viacerych smerov. protokolov na jednom zariadeni vyzaduje viac

zdrojov
* Vykonnost' a optimalizacia
OSPF
- Otazka vhodnej spoluprace B S
o
EIGRP FJ
o r}-f“il{"ﬁ;i
coe BGP ISP



Problematika vykonnosti a optimalnosti
smerovania vo velkych siet’ach

* Nadmernost smerovacich update-ov
= Kolisanie zataze CPU (az dosiahnutie SpiCky) zavisi od:
= Velkosti smerovacich updatov
= Frekvencie updatov
= L3 dizajnu siete

= Od pocCtu smerovacich protokolov pouzitych v AS zavisi
= Mnozstvo a intenzita updates
= Spolupraca

= Pritomnost a vhodnost/nevhodnost nasadenia smerovacich map a
filtrov



Riesenie smerovania v komplexnych
siet’ach

= Pri rieSeni dizajnu komplexnych sieti je treba brat do uvahy
= Planovanie nasadenia vhodnych smer. protokolov
= Obmedzenia poctu nasadenych smerovacich protokolov
= |deal jeden
= Vhodné rieSenie spoluprace smerovacich protokolov
= Optimalizacia komunikacie a prevadzky medzi nasadenymi protokolmi

= RieSenia spoluprace a otimalizacie zahfriaju
Pouzitie pasivnych rozhrani

= Zabranenie zasielania updates cez dané rozhranie
Vhodne planovana a nasadena sumarizacia
Redistribdcia ciest medzi roznymi smerovacimi protokolmi
Filtrovanie smerovacich updatov

= Kontrola ¢o bude rozSirované a spracovavané

= Zahfa

= Access control lists (ACLS)

Route maps

Distribute lists
Prefix lists



Redistribucia medzi

smerovacimi
protokolmi




Spolupraca smerovacich protokolov:
Redistriblcia

=V istych situaciach je potrebné smerovacie informacie
preniest z jedneho protokolu do druhého (jednosmerne),
pripadne prenasat ich navzajom (obojsmerne)

= Tento prenos smerovacej informacie sa v Cisco ponati
nazyva redistriblcia

* Pre pripomenutie

= Kazdy smerovaci protokol ma vlastné nezavislé pracovne databazy
a z tychto databaz naplna smerovaciu tabulku

= Danym smerovacim protokolom sa prenasa len obsah prislusnych
databaz

= EIGRP si distribuuje svoje siete, RIP svoje, OSPF svoje, 1S-IS svoje



e
Redistribucia

= Na smerovaci teda moze bezat niekolko smerovacich protokolov
(routing domains)
= ale informacie si havzajom bez dodatoCnej konfiguracie navzajom
nevymenia

= Jediné spolo¢né miesto, v ktorom sa ,stretnd” informacie zo vSetkych
smerovacich protokolov, je smerovacia tabulka

= Redistribucia je vlastne prevzatie smerov cudzieho smerovacieho
protokolu, ktoré su zaznamenane v smerovacej tabulke

= |sta siet' musi byt najprv v smerovacej tabulke, az potom ju mozno
redistribuovat

= Smerovacia tabulka smerovaca, ktory robi redistribuciu, sa nezmeni
= Redistribucia vykonavana v outbound smere

= Neprenasa sa topologicky detail, len info o existencii siete

= Smerovac, ktory vykonava redistribuciu sa nazyva ,boundary router*
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Problémy pri redistribucii

= Pri redistribucii treba brat’ do uvahy rieSenie nasledujucich
problemov:

* Routing feedback (loops)

= Ak redistriblciu vykonava viacero smerovacov, redistribuované cesty
prijaté jednym z nich (z jedného AS) mb6zu byt poslané naspat druhym z
nich (do daného pévodného AS)

= Incompatible routing information
= Kazdy protokol pouziva na urCenie najlepSej cesty inu metriku

= Pouzitie redistribuovanej cesty nemusi byt preto z pohladu smerovania
optimalne

* [nconsistent convergence times

= Rozdielne protokoly konverguju rozdielne rychlo (resp. pomaly)



Vyber najlepsSej cesty

*Ak ma smerovac na vyber pre danu siet viacere cesty
poskytnuté od roznych smerovacich protokolov rozhoduje sa
podla:

= Administrativna vzdialenost’ (Administrative distance)

= Ur€uje doveryhodnost zdroja smerovacej informacie

= Ktorému smerovaciemu protokolu viac déverujem
= Smerovacia metrika (Routing metric)

= Hodnota reprezentujuca ohodnotenie cesty medzi danym lokalnym
smerovacom a ciefovou sietou



Administrativne vzdialenosti v Cisco I0S

Connected interface 0
Static route out an interface 1
Static route to a next-hop address 1
EIGRP summary route 5
p
External BGP 20 n
()
Internal EIGRP 90 (-
IGRP 100 e
pu
OSPF 110
@)
1S-1S 115 3
o
RIPv1 and RIP v2 120 7))
: -
Exterior Gateway Protocol (EGP) 140 —
On-Demand Routing (ODR) 160 =
External EIGRP 170
Internal BGP 200

Unknown 255
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Redistribucia

= Pretoze kazdy smerovaci protokol funguje inak a inak si
pocCita svoju metriku, neda sa metrika len tak prevziat

= Riesenie:
= Pri redistribucii sa na okrajovom smerovaci stanovi pociato¢na

metrika v cielovom protokole (tzv. seed metric), s ktorou sa smery z
iIného protokolu redistribuuju

= Tato metrika sa potom zvySuje v danom smerovacom protokole
obvyklym spésobom
= Link-state protokoly dosadzuju istu implicitnu pociatocnu
metriku, distance-vector protokoly dosadzuju nekonecno

= Je zasadne vhodné stanovit metriku pre redistriblciu vzdy,
nespoliehat sa na automaticky dosadené hodnoty



Standardné podiatoéné metriky

Standardna pociatoéna metrika

RIP Nekonecno

IGRP/EIGRP Nekonecno

20 pre vSetky smerovacie protokoly

OSPF okrem BGP, 1 pre BGP
IS-IS 0
BGP BGP metrika sa nastavi na metriku

prislusného IGP protokolu
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Definovanie , Seed Metric”

= Nastavenie ,seed" metriky mimo default hodnot sa moze
konfiguracne modifikovat' dvomi sp6sobmi

= Prikaz default-metric nastavi metriku pre vSetky
redistribuované cesty

= Bez ohladu na to z akého zdroja/protokolu

= Prikaz redistribute mbze obsahovat definiciu metriky pre dany
protokol z ktorého sa redistribuuje

= M6zem nastavit iné metriky per protokol
= Prikaz ,prebija“ defalut-metric



OSPF Seed Metric — Priklad 1

R3(config)# router
R3(config-router)#
R3(config-router)#
R3(config-router)#
R3(config-router)#
R3(config-router)#
R3(config-router)#

rip

network 172.18.0.0

network 172.19.0.0

router ospf 1

network 192.168.2.0 0.0.0.255 area O
redistribute rip subnets metric 30

/RIP AS

&

~

\/osp5

: G — &

Cost =100

I 172.20.0.0 l 172.19.0.0 192.168.2.0 I Cost =10
172.16.0.0 172.17.0.0 172.18.0.0 192.168.4.0
Table R1 Table R2 Table R3 Table R4

C 172.16.0.0 C 172.17.0.0 C 172.18.0.0 C 192.168.1.0

C 172.20.0.0 C 172.19.0.0 C 172.19.0.0 C 192.168.2.0

R [120/1] 172.17.0.0 C 172.20.0.0 R [120/1] 172.17.0.0 0 E2 [110/30] 172.16.0.0

R [120/1] 172.19.0.0 R [120/1] 172.16.0.0 R [120/1] 172.20.0.0 0 E2 [110/30] 172.17.0.0

R [120/2] 172.18.0.0 R [120/1] 172.18.0.0 R [120/2] 172.16.0.0 0 E2 [110/30] 172.18.0.0
C 192.168.2.0 0 E2 [110/30] 172.19.0.0
0 [110/110] 192.168.4.0 || O E2 [110/30] 172.20.0.0




OSPF Seed Metric - Priklad 2

R3(config)# router
R3(config-router)#
R3(config-router)#
R3(config-router)#

rip

network 172.18.0.0
network 172.19.0.0
router ospf 1

R3(config-router)# network 192.168.2.0 0.0.0.255 area O
R3(config-router)# default-metric 30
R3(config-router)# redistribute rip subnets

\ ﬂ)SPF
;wﬁ—ww

//;HDAS ‘\\

&

I 172.20.0.0 l 172.19.0.0 192.168.2.0 I Cost =10
172.16.0.0 172.17.0.0 172.18.0.0 192.168.4.0
Table R1 Table R2 Table R3 Table R4

C 172.16.0.0 C 172.17.0.0 C 172.18.0.0 C 192.168.1.0

C 172.20.0.0 C 172.19.0.0 C 172.19.0.0 C 192.168.2.0

R [120/1] 172.17.0.0 C 172.20.0.0 R [120/1] 172.17.0.0 0 E2 [110/30] 172.16.0.0

R [120/1] 172.19.0.0 R [120/1] 172.16.0.0 R [120/1] 172.20.0.0 0 E2 [110/30] 172.17.0.0

R [120/2] 172.18.0.0 R [120/1] 172.18.0.0 R [120/2] 172.16.0.0 0 E2 [110/30] 172.18.0.0
C 192.168.2.0 0 E2 [110/30] 172.19.0.0
0 [110/110] 192.168.1.0 || O E2 [110/30] 172.20.0.0
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Redistribucia

= Redistribuovat mozno z lubovolneho
smerovacieho protokolu

0 Presneijéie — redistribuovat mozno z dohokolvek,
co naplha smerovaciu tabulku, Cize aj staticke
smery, priamo pripojene siete, ...
One-Point Redistribution

= Redistribuovat sa da do vsetkych beznych w n
smerovacich protokolov

= Neda sa redistribuovat do ODR

= Redistribucia sa deje na jednom,reSB. . b
viacerych smerovacoch, na ktorych bezi
sucasne viacero smerovacich protokolov — \_ y 9 4
= Bud' len na jednom smerovaci (one-point) alebo na
viacerych (multipoint) Multipoint Redistribution
= |ba z jedného protokolu do druhého (one-way) /re \ @PF I

alebo obojsmerne (two-way)

= Pri one-point redistribucii nehrozia smerovacie
slucky, pri multipoint je potrebna velka opatrnost

1t




One-Point Redistribution

= Redistribucia typu ,,One-
point® moze byt bud:
* One-point One-way

* Redisribucia z jedného
smerovacieho protokolu do
druhého

» Typicky ako doplnok pouziva
defaultnu cestu alebo statické
cesty

* One-point Two-way

* Redisriblcia ciest medzi dvomi
protokolmi v oboch smeroch

One-Point One-Way Redistribution

/RIP \ ﬁSPF

~

Redistributing from RIP to OSPF

)

Default route to the OSPF networ

\ 7\

> Y

One-Point Two-Way Redistribution

~

Redistributing from RIP to OSPF
and from OSPF to RIP

O
u%
N\ 2N

/




Problém pri One-Point One-Way
redistribucii

= One-point one-way alebo two-way redistriblcia zvyC€ajne nevedie k
vzniku smerovacich sluciek

= Ale md&ze vzniknut neoptimalne smerovanie

= Napr. v pripade, Ze su dva boundary smerovace ale len jeden robi ,, one-point one-way *
redistribuciu

@ Len R2 je
nakonfigurovany na

vykonanie
redistriblcie z EIGRP
do OSPF. External
siet 10.0.0.0 je
redistribuovana do
OSPF s AD 110.

R3, hoci mé& priame
spojenia s R1 pouzije

pre smerovanie do
< siete 10.0.0.0 R3.

Doévod? NizSia AD
OSPF ako EIGRP
external.

Problém?
Vznika
neoptimalne
smerovanie

\EIGRP

_ External network
R1 oznami cez EIGRP 10.0.0.0

externu siet' 10.0.0.0 s AD
170 susedom (R2 aR3)




Redistribucia typu Multipoint

= Redistribucia vykonavaneé na
dvoch alebo viac smerovacoch
= RieSena ako:
« Multipoint one-way redistribution
* Multipoint two-way redistribution

= Obe rieSenia su problematicke z
pohladu vzniku smerovacich
slucCiek

= Specialne two-way

Multipoint One-Way Redistribution

/RIP \ (SPF

Redlstnbutmg RIP into OSPF

||

Redistributing RIP into OSPF

- 5 —4

~

/

Multipoint Two-Way Redistribution

Redistributing RIP into OSPF and OSPF into RIP

& e
2 (oo

< Redistributing RIP into OSPF and OSPF into RIP

N =1

N
b
b
>




Problém pri multipoint one-way redistribuci

©,

R2 vykona
redistriblciu z EIGRP
do OSPF. External
siet 10.0.0.0 je
redistribuovana do
OSPF s AD 110.

1

\EIGRP

R1 oznami cez EIGRP
externu siet 10.0.0.0 s AD
170 susedom (R2 a R3)

External network
10.0.0.0

R2 vykona
redistriblciu z EIGRP
do OSPF. External
siet 10.0.0.0 je
redistribuovana do
OSPF s AD 110.

4

Ve

roblém?
Pre siet 10.0.0.0
vznika smerovacia
slucka




Multipoint one-way redistribucia -
odporucania

= Multipoint one-way redistribucia pracuje bezproblémovo jedine ak:

= Prijimajuci smerovaci protokol je bud EIGRP, BGP alebo OSPF

= Pretoze podporuju odliSné AD pre interné a externé smerovacie cesty

= Administrativna vzdialenost’ externych ciest protokolu B je vyssia ako AD
ciest protokolu A,

= Takze R2 a R3 pouziju vhodné cesty

@ R2 is configured to

redistribute routing
protocol A routes.

2 _}

Routing
Protocol B <
Redistributed protocol A rou

—

R3 is configured to
redistribute routing
protocol A routes.

Routing
Protocol A

@ R1 announces protocol A routes to
both R2 and R3.




Problém pri multipoint two-way redistribucii

vhodna met

Ale pri redistgucii
B do A sa stjfatila

Two way

redisibution

Optimalna cesta z
pohladu R1 na R4
je teraz cez R2

AN

Qouting protocol A

Two way

redisibution

Optimalna cesta
medzi R1 a R4 je
cez R3

Internal network

Problem?
Neoptimalny

routing




Multipoint two-way redistribucia -
odporucania
= Pri redistribucii A do B vkladaj len ich interne cesty

= Na redistribucnych smerovacoch znackuj (taguj) cesty a
nasledne v opacnom smere ich filtruj

= Pri redistribucii z A do B propaguj korektne metriky

= Pouzivaj default routes na vyhnutie sa two-way redistribucii



Core and Edge Routing Protocoly - pojmy

= Na rozliSenie uloh pri redistriblcii za zavadzaju dva nové pomocné
pojmy:
= Core routing protocol
= Edge routing protocol

= V sietach, kde bezia viaceré IGP smerovacie protokoly

= Core routing protokol

= Je pokrocilejsi sm. protokol, v tlohe hlavného protokolu v sieti (napr. EIGRP,
OSPF)

= Edge routing protokol
= Je smerovaci protokol jednoduchsieho typu (napr. RIP)
= Pri migracii zo stareho IGP protokolu na novy IGP protokol
= Core routing protokol je novy/zavadzany smerovaci protokol
= Edge routing protokol je stary smerovaci protokol



Redistribucne techniky - sumar

Technique #1

| Redistribute routes from the edge into the core. >

< Redistribute a default route from the core into the edge. |

Technique #2

) | Redistribute routes from the edge into the core. > )
: Edge < Redistribute static routes about the core into the edge. | Core
Routing Protocol Routing Protocol
< 172.16.0.0 _ \ 10.0.0.0
\ Technique #3 N

When using multiple boundary routers, redistribute routes
from the core into the edge and filter inappropriate routes.

Technique #4

| Redistribute all routes from the edge into the core. >

Redistribute all routes from the core into the edge. |

Then modify the administrative distance associated with
redistributed routes so that they are not the selected routes when
multiple routes exist for the same destination.
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Redistriblcia - odporucania

= Poznaj svoju siet!!!
= Pre optimalne rozhodnutie

= VVyhni sa prekrytiu (overlap) smerovacich protokolov
= Nepouzivaj v tej istej sieti viaceré protokoly
= Jasne definuj hranice medzi sietami s inymi sm. protokolmi

= Vyhni sa sluCkam

= Ak sa da distribuuj cesty len jednym smerom a len na jednom okrajovom
smerovaci

= Ale pozor, vznika centralny bod chyby
= Ak musi byt redistribucia rieSena na viacerych smerovacoch a v oboch
smeroch
= je potrebné redistribdciu vyladit' voci sluckam a neoptimalnemu
smerovaniu.

= Nastav metriku pre cesty z redisitrubuovaného protokolu na vyssSiu ako
je najvysSia pouzivana v danej doméne (AS)
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Redistribucia — zadkladné info o konfiguracii

= Uvedomenie si, ktory smerovaci protokol je cielovy a ktory je zdrojovy,
je kluCove pre spravnu konfiguraciu
= Cielovy proces je prijemcom, preberatefom smerovacej informacie
= Zdrojovy proces je autorom, dodavatelom preberanej smerovacej
informacie
= Na Cisco smerovacoch sa redistriblcia konfiguruje vzdy ako sucast
cieloveho protokolu
= Cielovy protokol si vybera, odkial preberie smerovacie info
= Prikaz redistribute hovori o zdrojovom smerovacom protokole, z
ktorého sa budu preberat smerovacie informacie
= Konkrétna aplikacia sa liSi podla smerovacieho protokolu

= Nemozno vykonavat redistribtciu medzi rozdielnymi protokolovymi
zasobnikmi

= Napr. IPv4 routes do IPv6
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Konfiguracia redisitribucie - kroky

1. Urci okrajovy smerovac (-Ce), ktory vykona redistribuciu
2. Urci, ktory smerovaci protokol bude core protokol (ciel)

3. Urcli, ktory smerovaci protokol bude edge protokol (zdroj)

= Urdi, ¢i sa budu pri redistribucii distribuovat vSetky cesty z edge
do core

= Pokial sa da redukuj pocet ciest (sumarizacia)
4. Vyber metddu na vlozenie ciest z edge do core

5. Zvaz aké cesty a ako sa budu vkladat z core
smerovacieho protokolu do edge smerovacieho protokolu
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Redistribucia do RIP

Router(config-router)# redistribute protocol
[process-i1d] [match route-type]
[metric metric-value] [route-map map-tag]

RtrA(config)# router rip
RtrA(config-router)# redistribute ospf ?

<1-65535> Process ID
RtrA(config-router)# redistribute ospf 1 ?

match Redistribution of OSPF routes
metric Metric for redistributed routes
route-map Route map reference

<Cr>

= Pozndmka: Standardna pociatoéna metrika je nekoneéno!
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Parametre prikazu redistribute pre RIP

protocol

process-id

match route-type

metric metric-
value

route-map map-
tag

Zdrojovy protokol, z ktorého sa preberd smerovacie informacie

Identifikator Cisla procesu (OSPF) alebo autondmneho systému
(EIGRP, BGP)

(Nepovinné) Test na typ OSPF ciest (interné, externé, NSSA-
externé, typ 1, typ 2). Nepouzitelné pri inych zdrojovych
smerovacich protokoloch.

(Nepovinné) Definuje pociatoénu metriku. Pokial nie je
parameter uvedeny, preberie sa hodnota z prikazu
default-metric v konfiguracii RIP. Ak ani tento prikaz nie je
pritomny, dosadi sa nekoneCna metrika a smery sa
neredistribuuju. Metrikou v protokole RIP je pocCet hopov.

(Nepovinne) Identifikator route-map, ktora sa pouzije na
filtrovanie a Upravu importovanych smerov.



Redistribucia do RIP — priklad

R1(config)# router rip
R1(config-router)# redistribute ospf 1 metric 3
R1(config-router)#

RIP 4\\
OSPF \ ( 192.168.1.0 /24

1 10.1.1.0 /24 2

% I.:aO/O Fa(;/O %_l

[ 0172.16.1.0/24 [110/50]4£;£> L\[ R 172.16.0.0 [120/3] E:>

Table R1 Table R2
C 10.1.1.0 C 10.1.1.0
R 192.168.1.0 [120/1] C 192.168.1.0
0 172.16.1.0 [110/50] R 172.16.0.0 [120/3]




Redistribucia do OSPF

Router(config-router)# redistribute protocol
[process-i1d] [metric metric-value] [metric-type
type-value] [route-map map-tag] [subnets] [tag
tag-value]

= Standardna podiatocna metrika je 20 (ak z BGP, potom 1)

= Redistribuované smery sa vzdy prenasaju ako externé smery
(LSAS resp. LSA7), standardne typ metriky External 2 (E2 or N2)

= Podsiete sa Standardne neredistribuuju (preberu sa iba classful
Siete a supernety)
= Dana Classful siet musi byt v Smerov. tabulke
= Default route nemozno do OSPF redistribuovat’

= Redistribucia podsietovanych rozsahov sa povoli parametrom
subnets



Parametre prikazu redistribute pre OSPF

protocol The source protocol from which routes are redistributed.

For EIGRP or BGP, this value is an AS number.

process-id _ . .
This parameter is not required for RIP or I1S-IS.

(Optional) A parameter that specifies the OSPF seed metric used
for the redistributed route.

The default metric is a cost of 20 (except for BGP routes, which
have a default metric of 1).

metric-value

metric-type Redistribute route as type one or type two

(Optional) Specifies the identifier of a configured route map to be
map-tag interrogated to filter the importation of routes from the source
routing protocol to the current OSPF routing protocol.

(Optional) OSPF parameter that specifies that subnetted routes
subnets should be redistributed.
Otherwise, only classful routes are redistributed.

(Optional) A 32-bit decimal value attached to each external route

tag-val
ag-value to be used by ASBRs.



Redistribtucia do OSPF — priklad

R1(config)# router ospf 1
R1(config-router)# redistribute eigrp 100 subnets metric-type 1
R1(config-router)#

/" EIGRP AS 100 \ ( o8 ——
@ A 10.1.1.0/24 P @ . L
“ Fa0/0 (Cost 10) Fa0/0 “—I

[ D 172.16.1.0/24 [90/409600]> b 0 E1 172.16.1.0 [110/20]>

PF

Table R1 Table R2
C 10.1.1.0 C 10.1.1.0
0 192.168.1.0 [110/20] C 192.168.1.0
D 172.16.1.0 [90/409600] 0 E1 172.16.1.0 [110/30]




Redistribucia do EIGRP

Router(config-router)# redistribute protocol
[process-i1d] [match route-type] [metric metric-
value] [route-map map-tag]

protocol

process-id

route-type

metric-value

map-tag

The source protocol from which routes are redistributed.
For OSPF, this value is an OSPF process ID.
For BGP, this value is an AS number.

This parameter is not required for RIP or IS-IS.

(Optional) A parameter used when redistributing OSPF routes into another
routing protocol. {internal | external 1 | external 2}

Required if the default-metric command is not configured otherwise it
Is optional .

A parameter that specifies the EIGRP seed metric, in the order of bandwidth,
delay, reliability, load, and maximum transmission unit (MTU), for the
redistributed route.

If this value is not specified when redistributing from another protocol and no
default metric has been configured, then no routes will not be redistributed.
(Optional) Specifies the identifier of a configured route map to be interrogated
to filter the importation of routes from the source routing protocol to the
current EIGRP routing protocol.

= Standardné pociatoéna metrika je nekonecno



Redistriblcia do EIGRP — priklad

R1(config)# router eigrp 100
R1(config-router)# redistribute ospf 1 metric 10000 100 255 1 1500
R1(config-router)#

/" OSPF \ ( EIGRP AS 100 I

192.168.1.0 /24
10.1.1.0 /24 2

| 0 172.16.1.0/24 [110/50] > | D EX 172.16.1.0/24 [170/281600]>

Table R1 Table R2
C 10.1.1.0 C 10.1.1.0
0 192.168.1.0 [90/307200] C 192.168.1.0
0 172.16.1.0 [110/50] D EX 172.16.1.0 [170/307200]

= Bandwidth v kilobitoch za sekundu = 10000
= Delay v desiatkach mikrosekund = 100

= Reliability = 255 (maximum)

= Load = 1 (minimum)

= MTU = 1500 bajtov



Nastavenie default metriky pre EIGRP

Router(config-router)#

default-metric BANDWIDTH DELAY RELIABILITY LOADING MTU

bandwidth

delay

reliability

loading

mtu

The route’s minimum bandwidth in kilobits per second (kbps).

It can be O or any positive integer.
Route delay in tens of microseconds.

It can be O or any positive integer that is a multiple of 39.1
nanoseconds.

The likelihood of successful packet transmission, expressed as a
number from 0 to 255, where 255 means that the route is 100
percent reliable, and 0 means unreliable.

The route’s effective loading, expressed as a number from 1 to
255, where 255 means that the route is 100 percent loaded.
Maximum transmission unit.

The maximum packet size in bytes along the route; an integer
greater than or equal to 1.



Priklad na redistribuciu




Pred redistribuciou

router ospf 1
network 10.0.0.8 0.0.0.3 area 0

Router B
router rip

Configuration network 10.0.0.0

version 2
passive-interface s2




Pred redistribuciou

B Routing Table

A Routing C Routing
c 10.0.0.0
Table c 10.0.0.8 Table
c ln-u.n-n R 1“-1-u-u
R 10.1.0.0 R 10.2.0.0 g ig:g:g:g
R 10.2.0.0 R 10.3.0.0 0 10.9.0.0
R 10.3.0.0 0 10.8.0.0 0 10.10.0.0
R 10.0.0.8 g ig-féﬂ{-}“u 0 10.11.0.0
0 10.11.0.0




Redistribucia na smerovaci B

router ospf 1
network 10.0.0.8 0.0.0.3 area 0

redistribute rip subnets metric 300

Router B
router rip

Cnnﬁguratlnn network 10.0.0.0

version 2

passive-interface s2
redistribute ospf 1 metric 5




Po nakonfigurovani redistribucie

B Routing Table

A Routing C Routing
Table C 10.0.0.0 Y Table
c 10.0.0.8

c 10.0.0.0 R 10.1.0.0 c 10.0.0.8
R 10.1.0.0 R 10.2.0.0 o E2 10.1.0.0
R 10.2.0.0 R 10.3.0.0 O E2 10.2.0.0
R 10.3.0.0 o) 10.8.0.0 O E2 10.3.0.0
R 10.8.0.0 0 10.9.0.0 0 10.8.0.0
R 10.9.0.0 o) 10.10.0.0 o 10.9.0.0
R 10.10.0.0 o) 10.11.0.0 0 10.10.0.0
R 10.11.0.0 Q 10.11.0.0
R 10.0.0.8 0 E2  106.0.0.8




Konfiguracia sumarizacie, vysledné smerovacie
tabulky

RouterA (config) #interface s0
RouterA (config-if) #ip summary-address rip 10.0.0.0 255.252.0.0

RouterC (config) #router ospf 1
RouterC (config-router) #area 1 range 10.8.0.0 255.252.0.0

OSPF

Area 1
10.8.0.0

10.9.0.0
10.10.0.0
10.11.0.0

A Routing B Routing C Routing
Table Table Table

c 10.0.0.0 o 10.0.0.0 o 10.0.0.8

R 10.1.0.0 C 10.0.0.8 OE2 10.0.0.0/14

R 10.2.0.0 R 10.0.0.0/14 0 10.8.0.0

R 10.3.0.0 OIA 10.8.0.0/14 0 10.9.0.0

R 10.8.0.0/14 0 10.10.0.0
0 10.11.0.0
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Vyber ciest




Ktora cesta sa pouzije od R1 do 10. O 0.0 /87

Loopback
<2
. - T y4
il od i 6 i
."“;:_’l.__

= >

% R3 i +

= = Gj'b?'

+ '.'5;,7 ~

A— f — o~
‘_,:. —— ",:. —_——
_ . ' Hz' \ F{S’
= Mame tri protokoly v sieti, RIP, OSPF, a EIGRP

= AkU cestu pouzije R1 pre dosiahnutie danej siete danym protokolom?
* RIP?
 CestaiR1=> R4 = R6
* Metrika? Hop count, 3hopy
- OSPF?
* CestaiRl1® R2 R3= R5= R6

* Metrika: = (100 Mbps / 1.544 Mbps) + (100 Mbps / 1.544 Mbps) + (100 Mbps / 1.544 Mbps) + (100Mbps / 1.544
Mbps)= 256

« EIGRP?
e CestaaRl1® R2= R3I= R5= R6
* Metrika: ((107 / 1544) * 256) + (400 * 256) = 1,760,431

= Co bude v smerovacej tabulke a pre¢o? EIGRP, lebo AD=90



Ktora cesta sa pouzije od R1do 10.1.0.0/16?

= T& ista topologia, tri protokoly v 10.1.0.0/16
sietl, RIP, OSPF, a EIGRP 172.1.0.0/16 Luuphack
= Ale na R6 je siet 10.1.0.0/16 %.
= Prepojena cez iné ,major* network l H4 ‘ HE ‘

subsiete

= Co bude v smerovacej tabulke R1
a preco?

- 10.0.0.0/8 N E

F

= Lebo EIGRP aj RIP robia
automatickd sumarizaciu

= \/ tabulke bude cesta od EIGRP
kvoli AD
= 10.1.0.0/16 cez OSPF —--,:__:"
= Lebo OSPF nerobi automaticku I ] ‘
sumarizaciu

172.2.0.0/16




Ktora cesta?

= Smerovac ma tri smerovacie procesy a prijme cez kazdy z
nich nasledujuce info :

= EIGRP (internal): 192.168.32.0/26
= RIP: 192.168.32.0/24
= OSPF: 192.168.32.0/19

= Ktora z ciest bude v smerovacej tabulke?

e« Kazda z nich!

"N S

rovnakym prefixom
= Tu kazda cesta ma iny prefix, je chapana ako samostatny ciefl

= Kazda bude v smerovacej tabulke.



Modifikacia administrativne] vzdialenosti

= Pri urcCitych situaciach je potrebné modifikovat AD
= Redistriblcia, kde sa mbze stratit dolezita informacia

= Kde ma smerovac informacie od viacerych zdrojov a veri
smerovaciemu protokolu s horSou smerovacou info ale s lepSou AD

= Priklad one point one way redistrib.

= Modifikaciou smerovacu zmenime rozhodovanie o
preferencii pri volbe cesty

* RieSime skoér konzistenciu rozhodovania ako optimalnost
smerovania

= Konfiguracia prikazom distance administrative-
distance.

* Pre OSPF navysSe : distance ospf
* Pre EIGRP navySe: distance eilgrp



Modifikacia administrativnej vzdialenosti

= Zmena defaultnej AD

Router(config-router)#

distance administrative-distance [address wildcard-mask [ip-
standard-list] [i1p-extended-list]]

Parameter

administrative-
distance

address

wi ldcard-mask

standard-list

Ip-
Ip-extended-list

Sets the administrative distance, an integer from
1 to 255.

(Optional) Specifies the IP address; this allows
filtering of networks according to the IP address
of the router supplying the routing information.

For OSPF it is the Router ID.

(Optional) Specifies the wildcard mask used to
interpret the IP address.

(Optional) The number or name of a standard or
extended access list to be applied to the
incoming routing updates. Allows setup AD for
advertised routes specified by the ACL.



Modifikacia AD pre OSPF
= Zmena defaultne] AD pre OSPF podla oblasti.

Router(config-router)#

distance ospf {[intra-area distl] [inter-area dist2] [external
dist3]

(Optional) Specifies the administrative distance for all OSPF
distl routes within an area.

Acceptable values are from 1 to 255 while the default is 110.

(Optional) Specifies the administrative distance for all OSPF
dist2 routes from one area to another area.

Acceptable values are from 1 to 255 while the default is 110.

(Optional) Specifies the administrative distance for all routes
dist3 from other routing domains, learned by redistribution.

Acceptable values are from 1 to 255 while the default is 110.



Modifikacia AD pre EIGRP
= Zmena defaultnej AD pre EIGRP

Router(config-router)#

distance eigrp internal-distance external-distance

Specifies the administrative distance for EIGRP
internal routes.

The distance can be a value from 1 to 255 while
the default is 90.

Specifies the administrative distance for EIGRP
external routes.

The distance can be a value from 1 to 255 while
the default is 170.

internal-distance

external-distance



Priklad

router eigrp 100

network 192.168.7.0

network 172.16.0.0

Nastavi AD 80 pre interne siete a 130 pre externe

distance eigrp 80 130

Nastavi AD 90 pre siete naucene od smerovacov zo siete ..

distance 90 192.168.7.0 0.0.0.255

I Nastavi AD 120 pre cesty naucene od smerovaca s IP
distance 120 172.16.1.3 0.0.0.0

router ospf 10

network 192.168.7.0 0.0.0.255 area O

network 172.16.0.0 0.0.255.255 area O _
I Nastavi AD pre externe siete na 100, inter area na 100 a
I Intra area tiez na 100 i i

distance ospf external 100 inter-area 100 intra-area 100

Pri OSPF _nastavi AD na 90 pre siete naucene od smerovacov
s RID (nie IP) 10.0.0.0 0.0.0.255

distance 90 10.0.0.0 0.0.0.255

distance 110 10.11.0.0 0.0.0.255

distance 130 10.11.12.0 0.0.0.255




Priklad — kde je problém?

TFTP
_ Server
E_=_§ef 10.254.0.254
.
Fa{]'ﬂ
10.254.0.1 l BBR’
OSPF 5
-
FIEI.FI"IB S000.1 1723133
Relay
LY
) "-.
o
i ’ \\
Pl o
LY
172331 5000 1723132, S000
A —_— T
- —— ——
Loopback I e l e Loopback
10.200.200.31 R1 R2 10.200.200.32
FalO10.3.1.1 10.3.2.2 | FalXd
RIPv2
FalO]103.13 10.3.2.4 | FaDi0
~— 75000 o T
Loopback [ 10333 I{Jsﬂil-i - Loopback
000 R4

10.200,200.33 10200 20034

Aka bude cesta z R2 do loop
siete na R47?

hostname R1

1

router ospf 1

redistribute rip metric 10000 metric-type
1 subnets

network 172.31.0.0 0.0.255.255 area O

I

router rip

version 2

redistribute ospf 1 metric 5

network 10.0.0.0

no auto-summary

hostname R2

I

router ospf

redistribute rip metric 10000 metric-type
1 subnets

network 172.31.0.0 0.0.255.255 area O

1

router rip

version 2

redistribute ospf 1 metric 5

network 10.0.0.0

no auto-summary 1
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Neoptimalne e L
Loopback l’ A ‘ I‘ » Loopback
. % Rij « Ray
10.200.200.31 10.200.200.32
Sll|erovan|e Fa00}10.3.1.1 10322 |Fa0n0
RIPv2
Fa00]10.3.1.3 103.2.4 | Faon0
—— P T
— 70 5000 -
Loopback I = 103.9.3 10.3.3.4 | = Loopback
R3 sooo § R4
10 200 200 33 - 10200 20034

R2# show i1p route
<output omitted>
Gateway of last resort is not set
172.31.0.0/24 i1s subnetted, 1 subnet
C 172.31.3.0/24 is directly connected, Serial0/0/0
10.0.0.0/8 1is variably subnetted, 8 subnets, 2 masks
E1l 10.3.1.0/24 [110/10781] via 172.31.3.1, 00:09:47, Serial0/0/0
E1l 10.3.3.0/24 [110/10781] via 172.31.3.1, 00:04:51, Serial0/0/0
10.3.2.0/24 i1s directly connected, FastEthernet0/0
El 10.200.200.31/32 [110/10781] via 172.31.3.1, 00:09:48, Serial0/0/0
E1l 10.200.200.34/32 [110/10781] via 172.31.3.1, 00:04:52, Serial0/0/0
10.200.200.32/32 i1s directly connected, LoopbackO
E1l 10.200.200.33/32 [110/10781] via 172.31.3.1, 00:04:52, Serial0/0/0
E2 10.254.0.0/24 [110/50] via 172.31.3.3, 00:09:48, Serial0/0/0
2#

TDOOOOOOOOo




Priklad — rieSenie

hostname R1

1

router ospf 1

redistribute rip metric 10000 metric-type
1 subnets

network 172.31.0.0 0.0.255.255 area O

distance 125 0.0.0.0 255.255.255.255 64

1

router rip

version 2

redistribute ospf 1 metric 5

network 10.0.0.0

no auto-summary

1

access-list 64

access-list 64

access-list 64

access-list 64

access-list 64

access-list 64

access-list 64

permit 10.
permit 10.
permit 10.
permit 10.
permit 10.
permit 10.
permit 10.

www
N W
oNoNe)

200.200.31
200.200.32
200.200.33
200.200.34

hostname R2

1

router ospf 1

redistribute rip metric 10000 metric-type
1 subnets

network 172.31.0.0 O.

distance 125 0.0.0.0

1

router rip

version 2

redistribute ospf 1 metric 5

network 10.0.0.0

no auto-summary

1

access-list 64

access-list 64

access-list 64

access-list 64

access-list 64

access-list 64

access-list 64

0.255.255 area O
255.255.255.255 64

permit 10.
permit 10.
permit 10.
permit 10.
permit 10.
permit 10.
permit 10.

W ww
N Wk
o NoNe)

200.200.31
200.200.32
200.200.33
200.200.34
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R1 R2
10.200,200.31 10.200.200.32
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~ 7 5000 =
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! R3 S000 N R4
10.200.200.33 10,200 200 34

R2#show 1p route
<output omitted>
172.31.0.0/24 i1s subnetted, 1 subnet
172.31.3.0/24 is directly connected, Serial0/0/0
10.0.0.0/8 1i1s variably subnetted, 8 subnets, 2 masks

C

OXOIUVXIVWO AUV

10
10
10
10
10
10
10
10

-3.1.
-3.3.
.3.2.
-200.
.200.
-200.
-200.
.254.

0/24 [120/2] via 10.3.2.4, 00:00:03, FastEthernet0/0

0/24 [120/1] via 10.3.2.4, 00:00:03, FastEthernet0/0

0/24 1s directly connected, FastEthernet0/0

200.31/32 [120/3] via 10.3.2.4, 00:00:04, FastEthernet0/0
200.34/32 [120/1] via 10.3.2.4, 00:00:04, FastEthernet0/0
200.32/32 i1s directly connected, LoopbackO

200.33/32 [120/2] via 10.3.2.4, 00:00:04, FastEthernet0/0
0.0/24 [110/50] via 172.31.3.3, 00:00:04, Serial0/0/0
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Riadenie obsahu smerovacich aktualizacii

= Cisco smerovace maju mnohé prostriedky, ktorymi dokazu riadit obsah a
rozposielanie smerovacich informacii

= Ani jeden nie je univerzalne nasaditefny do kazdej situacie, skor nasadene v
kombinacii
= Pasivne rozhrania
= Tymito rozhraniami sa neodosielaju nijaké smerovacie informacie
= Alebo sa nenadvazuju ADJ vztahy

= Route-map

= Filtruju a upravuju obsah smerovacich informacii, ktoré do daného smerovacieho
protokolu redistribuujeme

= Niektoré smerovacie protokoly dovoluju vyuzit route-map aj v distribu€nych
zoznamoch alebo v prikaze neighbor
= Distribucné zoznamy
= Filtruju obsah smerovacich informacii, ktoré v ramci daného smerovacieho protokolu
posielame alebo prijimame
= Prefix-lists
= Specialne pristupové zoznamy dizajnované na vyuzitie pre filtrovanie updates



-
Prikaz passive-interface

= Pasivne rozhrania v zasade neodosielaju pakety
smerovacieho protokolu, Cize na danom rozhrani efektivne
odfiltruju Uplne vSetky siete odosielané danym protokolom

= V protokole RIP vSak pasivne rozhranie akceptuje prijaté RIP
pakety. Pokial je to nezelané, treba ich odfiltrovat pomocou ACL

=V protokoloch pouzivajucich Hello pakety (EIGRP, OSPF,
|S-1S) pasivne rozhranie neposiela ani neprijima pakety prislusného
smerovacieho protokolu

= V |S-IS definovanie pasivneho rozhrania naviac spdsobi, ze sa bude
siet z neho oznamovat, a to bez toho, aby na rozhrani bol prikaz ip
router 1Isis

= Podobne sa chova aj EIGRP pre IPv6 vo vacsine IOSov



Prikaz passive-interface

= Pasivne rozhrania mozno vymenovat v konfiguracii daneho
smerovacieho protokolu:

= Bud vymenovanim konkrétnych rozhrani prikazom
passive-interface IFACE

= Alebo konstruktom passive-interface default a naslednym
»aktivovanim“ konkrétnych rozhrani prikazom
no passive-interface IFACE



Prikaz passive-interface

10.0.0.16/30 10.0.0.8/30

10.0.0.12/30

Router B Configuration Router A Configuration
router rip router rip
network 10.0.0.0 network 10.0.0.0
passive-interface sl passive-interface default
no passive-interface sl




Route Map

= Route map je sofistikovana konstrukcia, ktora dovoluje vytvarat
pravidla v tvare if-then-else

= Zakladna idea:

= Route-map sa sklada z jedného alebo viacerych blokov tvaru Test,
Zmena, Akcia

= Skontrolovat, Ci su splnené predpisané predpoklady — test (match)

= Ak ano, vykonat pozadovanu akciu (permit/deny)

= a pripadne realizovat v obsahu paketu alebo v jeho putovani nejaké zmeny
(set)

= Spracovanie je podobne ako v ACL
= Postupuje sa jednotlivymi blokmi zhora nadol
= Bloky su Cislované (umozriuju post editaciu)
= Pri prvej zhode sa vykona akcia spolu so zmenami a vyhodnocovanie
konCi
= Na konci kazdej route-map je implicitné ,match any (test) / deny (akcia)“

* Route-map ako celok ma meno, kazdy jeho blok musi niest to
Isté meno



Definovanie Route Mapy

Router(config)#

route-map map-tag [permit | deny] [sequence-number]

Parameter

map-tag Name of the route map.

(Optional) A parameter that specifies the action to be
taken if the route map match conditions are met; the
meaning of permit or deny is dependent on how the
route map is used.

(Optional) A sequence number that indicates the
position that a new route map statement will have in the
list of route map statements already configured with the
same name.

permit | deny

seguence-number

= Kazdy route map blok je Cislovany sekvenénym ¢Cislom
= Preto méze byt neskor editovany

= Default spravanie pre route-map prikaz je permit, so
sekvencnym cCislom 10.



Tvar a cinnost’ route-map konstruktu

= Route-map pozostava z blokov, kazdy blok ma
= nepovinnu Cast pre test (match),
= nepovinnu Cast pre zmeny (set) a
= povinnu Cast pre akciu (permit/deny)

= Bloky sa vyhodnocuju zhora nadol, konkrétne ich Casti pre test

= Blok, v ktorom sa najde prva zhoda, uplatni svoje zmeny a akciu.
= Tym vyhodnocovanie konkrétnej route-map konci

= Poradove Cisla sa vyuzivaju pri vsuvani alebo odstranovani
konkrétneho bloku z konkrétnej pozicie

route-map my bgp permit 10
{ match statements }
{ match statements }
{ set statements }
{ set statements }
route-map my bgp deny 20

route-map my bgp permit 30




Tvar a cinnost’ route-map konstruktu
= Route map bez ziadnej test podmienky sa povazuje za
splnajuci podmienku (matched)

= Prikaz match m6ze obsahovat' viacero argumentov
v jednom riadku

= Medzi nimi plati logické OR — sta€i zhoda v jednom argumente

route-map my bgp permit 10
match ip address p 4 Y z

—
Logical OR

route-map my bgp deny 20

Logical match ...a
gND match ...b

match ...c

4G_330

= Ak blok obsahuje viaceré match prikgzy, musia byt
splnené vsetky

= plati logicke AND
= Ak testovana siet resp. paket vyhovel vSetkym riadkom

match v bloku, akcia permit alebo deny v zahlavi bloku
urci definitivny osud



Prikazy natvorbu route-map

router(conftig)#

route-map map-tag [permit | deny] [sequence-number]

= Vytvori blok route-map a definuje akciu

router(config-route-map)#
match {conditions}

= V bloku route-map definuje test

router(config-route-map)#
set {actions}

= V bloku route-map definuje zmenu

router(config-router)#
redistribute protocol [process i1d] route-map map-tag

= Priklad pouzitia definovanej route-map v redistribucii



Prikazy match

= Prikaz/-y match tvoria testovaciu Cast’ bloku route-
map

= Akcia v zahlavi tohto bloku sa vykona na vsetkych
paketoch resp. sietach, ktore testom vyhoveli
router(config-route-map)#
match {condition}

options :

Ip address ip-access-list

Ip route-source ip-access-list
Ip next-hop ip-access-list
interface type number

metric metric-value

route-type [external | internal | level-1 | level-2 |local]




Prikazy match

match community

match i1nterface
match 1p address

match 1p next-hop

match 1p route-
source

match length
match metric
match route-type
match tag

Testuje BGP atribut Community
Testuje, Ci next hop pre danu cielovu siet lezi
Vv sieti za uvedenym rozhranim

Testuje tvar cielovej siete a jej masku voci
definovanému ACL alebo prefix listu

Testuje next-hop cielovej siete voCi definovanému
ACL

Testuje autora danej smerovacej informacie voci
definovanemu ACL

Testuje L3 dizku paketu

Testuje metriku cielovej siete

Testuje typ cielovej siete

Testuje navestie (znacku, tag) cielovej siete



Prikazy set

= Prikaz set ovplyviiuje obsah smerovacej informacie
(napr. metriku) alebo postup paketu

router(config-route-map)#

set {action}
options :
» metric metric-value
» metric-type [type-1 | type-2 | internal | external]
= level [level-1 | level-2 | level-1-2 |stub-area | backbone]
» Ip next-hop next-hop-address
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Prikazy set

set

set

set

set

set

set

set

set

set

set

set

set

set

as-path

automatic-tag
community

default interface
interface

ip default next-hop
Ip next-hop

level
local-preference
metric

metric-type

tag
weight

Modifikuje AS cestu v BGP

Automaticky urCi hodnotu znacky v cielovej sieti

Nastavi hodnotu BGP atributu Community

Interfejs, ktorym preposlat pakety, pre ktoré nie je v smerovacej tabulke
explicitna cielova siet

Interfejs, ktorym preposlat’ pakety

Brana, na ktoru preposlat’ pakety, pre ktoré nie je v smerovacej tabuflke
explicitna cielova siet

Brana, na ktoru preposlat pakety

Definuje, kam importovat externé smery v I1S-IS alebo OSPF
Nastavi hodnotu BGP atributu local preference

Nastavi metriku cielfovej siete

Nastavi typ metriky cielovej siete

Nastavi znacCku cielovej siete

Nastavi hodnotu BGP atributu weight
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Pouzitie konstrukcie route-map

= Route-map ma Siroke vyuzitie vo viacerych
aplikaciach, preto je jej Specifikacia pomerne
rozsiahla a univerzalna
= Riadenie redistribucie alebo filtrovanie obsahu
rozosielanych smerovacich informacii

= RozSiruje moznost filtrovania, ako ju pozname z distribucnych
zoznamov, o schopnost CiastoCnych uprav obsahu

= Policy-based routing (PBR)
= Schopnost smerovat tok paketov nielen na zaklade prijemcu, ale
| dodatocCnych kritérii
= BGP politiky

= Route-map je jeden z klu€ovych prostriedkov efektivheho
vyuzivania protokolu BGP



Pouzitie route-map v redistribucii

= Cielové siete vyhovujuce ACL 23 alebo 29 sa redistribuuju ako OSPF E1
smery s metrikou 500

= Cielové siete vyhovujuce ACL 37 sa neredistribuuju
= VSetky ostatné smery sa importuju ako E2 s metrikou 5000

= Poznamka: Siete sa (ne)redistribuuju nie na zaklade permit/deny v ACL ale
permit/deny v route-map bloku

R1(config)# access-list 23 permit 10.1.0.0 0.0.255.255
R1(config)# access-list 29 permit 172.16.1.0 0.0.0.255
R1(config)# access-list 37 permit 10.0.0.0 0.255.255.255

R1(config)#

R1(config)# route-map REDIS-RIP permit 10
R1(config-route-map)# match ip address 23 29
R1(config-route-map)# set metric 500
R1(config-route-map)# set metric-type type-1
R1(config-route-map)#

R1(config-route-map)# route-map REDIS-RIP deny 20
R1(config-route-map)# match ip address 37
R1(config-route-map)#

R1(config-route-map)# route-map REDIS-RIP permit 30
R1(config-route-map)# set metric 5000
R1(config-route-map)# set metric-type type-2
R1(config-route-map)#

R1(config-route-map)# exit

R1(config)# router ospf 10

R1(config-router)# redistribute rip route-map REDIS-RIP subnets
R1(config-router)#




Route Feedback s Route mapou

RIPv2 OSPF Area o\

ié

[ R 192.168.1.0 [120/1] @ @—7 'o E2 192.168.1.0 [110/20]

" J N Y,

= Route feedback

* Potencionalna situacia, kedy je redistribuovana cesta z edge do core nasledne
redistribuovana spat inym smerovacom z core do edge protokolu

t-

* Napr. pri multipoint two way redistribdcii
* Désledky v neoptimalnom smerovani alebo vzniku smerovacich sluciek
= Priklad
* R3 cez RIPv2 preposiela info o sieti 192.168.1.0
* R1 redistribuuje siet' 192.168.1.0 do OSPF
* OSPF propaguje cestu cez OSPF v ramci danej smerovacej domény
* OSPF siet potencionalne posunie info o sieti na R2

* R2 redistribuuje siet 192.168.1.0 z OSPF spat’ do pévodnej RIPv2 siete, Cim vytvori
slucku



RieSenie Route Feedback s Route Mapou a redistribuciou

RIPv2 OSPF Area o\

[ R 192.168.1.0 [12071] @ @_@ 0 E2 192.168.1.0 [110/20]

@—.@’—%ﬂo E2 192.168.1.0 [110/20] |-

x e Y,

Ri(config)# access-list 1 permit 192.168.1.0 0.0.0.255

R1(config)# route-map OSPF-into-RIP deny 10

R1(config-route-map)# match ip address 1

R1(config-route-map)# route-map OSPF-into-RIP permit 20
R1(config-route-map)# router rip

Rl1(config-router)# redistribute ospf 10 metric 5 route-map OSPF-into-RIP
R1(config-router)# router ospf 10

R1(config-router)# redistribute rip subnets

Ri(config-router)#

ié

t-

=V bloku 10, lubovolna siet ktora sa zhoduje s ACL 1 je zakazana a nebude
redistribuovana spat do RIP

=V bloku 20, vSetky ostatné siete maju povolenie byt redistribuované z OSPF do
RIPv2 s metrikou 5



Riesenie

Route neee |k | v =
~eedback s \ ) b )

route mapou™l L g L L Fhg X oo
A |
znackovanim weco |[we

(RIP (network 172.16.0.0)

&5
Ryl

ERGIP 40(network 10.0.0.0) |

L

= ZnaCkovanie je technika umoznujuca si oznacCit dané cesty

= A neskér na zaklade znaCky vykonat akcie
= Musi byt podporovana smerovacim protokolom

= Priklad

= Cesty redistribuované z EIGRP do RIP su oznackované tagom 40

= Cesty otagované znackou 40 teda nesmu byt spatne redistribuované do EIGRP
= Cesty redistribuované z RIP do EIGRP su oznackované tagom 20

= Cesty otagované znackou 20 teda nesmu byt spatne redistribuované do RIP

40
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Nasadenie Route mapy na oznackovanie

redistribuovanych smerov

router eigrp 100

redistribute rip metric 10000 100 255 1 1500 route-map intoeigrp
<output omitted>

!

router rip

redistribute eigrp 100 metric 3 route-map intorip
<output omitted>

!
route-map intoeigrp deny 10

match tag 40

|
route-map intoeigrp permit 20

set tag 20

1

;oute—map intorip|deny |10
match tag 20
|

route-map intorip permit 20

set tag 40
!




Pouzitie ACL v route-map

= Pri redistribucii s vyuzitim route-map sa velmi ¢asto
vyuzivaju ACL na vyber resp. odfiltrovanie sieti
= Siet’ je pre tento uCel chapana ako dvojica [IP adresa, Maska]

= Do ACL v route-map tato dvojica vstupuje ako fiktivny
odosielatel a prijemca paketu

= |P adresa siete je ,odosielatel” (source condition)
= Maska siete je ,adresat” (destination condition)

= Podla typu ACL sa kontroluju redistribuovane siete
= Standardné ACL kontroluje iba IP adresu siete, nie masku
= RozSirené ACL kontroluje aj IP adresu siete, aj je] masku

= Cely tento zmatok s ACL naznacCuje, ze pre filtrovanie sieti
je najlepsie pouzivat prefix-list ... ©
= Ukazeme za chvilu



Distribucné zoznamy

= Distribu¢ny zoznam (distribution list)

= Umoznuje z prenasanYch/prlﬂlman ych informacii v ramci jedného
smerovacieho protokolu odfiltrovat nezelané siete

= Na vstupnom rozhrani
= Na vystupnom rozhrani
= Pri redistribucii
= Distribucny zoznam je prikaz, ktory sa odvolava na ACL alebo tzv.
prefix list, ktorym su oznamované/prijimané siete filtrované

= Nie je to samostatny zoznam pravidiel, iba sposob vyuzitia ACL alebo
inych nastrojov pre filtrovanie obsahu sprav smerovacich protokolov

T Istherea Y Is there an Process entry
Soiermng filter for this ~ entryforthis g% according to filter
interface _ interface? address? configuration

Process packet

pamally Drop packet g
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Distribucné zoznamy - spravanie

= Medzi IGP sa chovanie distribu¢nych zoznamov liSi:

= Distance-vector protokoly (RIP, EIGRP)

= Pomocou distribu¢nych zoznamov dokazu odfiltrovat fubovolnu siet
prijatu alebo odoslanu v smerovacej sprave (pakete)

= OSPF

= v smere in filtruje len cesty, ktoré sa dostanu do smerovacej tabulky,
ale zmena v LSDB nenastane;

= Nesmie filtrovat topo LSA
= v smere out filtruje iba externé smery, ak je dany router v ulohe ASBR
= LSA5/7

= Protokol IS-IS nepodporuje distribu¢né zoznamy



Konfiguracia distribucnych zoznamov pre
filtrovanie vo vstupnom smere (IN)

Router(config-router)#

distribute-list {access-list-number | name} [route-
map map-tag] in [iInterface-type iInterface-number]

= Parametre:
= access-list-number | name: identifikacia ACL
= route-map map-tag: identifikacia tzv. route-map
= In: smer, v ktorom sa ma filtrovanie diat

= interface-type interface-number: rozhranie, na ktorom sa
filtrovanie informacii ma diat’

= Zoznam so Specifikovanym rozhranim ma prednost pred zoznamom
bez udaného rozhrania, lebo sa povazuje za adresnejSi



Konfiguracia distribucnych zoznamov pre
filtrovanie vo vystupnom smere (OUT)

Router(config-router)#

distribute-list {access-list-number | name} out
[ interface-type i1nterface-number | routing-process
[routing-process parameter]]

= Parametre:
= access-list-number | name: identifikacia ACL
= out: smer, v ktorom sa ma filtrovanie diat

= interface-type iInterface-number: rozhranie, na ktorom sa
filtrovanie informacii ma diat’

= routing-process: (volitelné) Specifikuje meno smerovacieho
procesu, or static or connected, ktory sa redistribuuje a z
ktorého sa budu filtrovat updates

= routing-process parameter: (volitelné) Specifikuje
parameter smerovacieho procesu, ako napr. AS




Distribucné zoznamy a ACL

= Podla typu ACL sa r6zne kontroluju polozky v smerovacom pakete
= Standardné ACL kontroluje iba IP adresu siete

= RozSirené ACL kontroluje next hop (zdrojova Cast' v ACL) a IP adresu siete
(cielova Cast' v ACL)

= AK si nie sme isti, pouzime pravidlo permit 1p any any log
= VVyznam akcii:
= Permit: povoli odoslanie resp. prijatie danej siete
= Deny: zakaze odoslanie resp. prijatie danej siete
= Priklad: odstranit’ vSetky siete tvaru 10.X.Y.Z a siet 192.168.1.0

access-list 1 deny 10.0.0.0 0.255.255.255
access-list 1 deny 192.168.1.0 0.0.0.0
access-list 1 permit any

Priklad: od next-hop 1.2.3.4 prevziat iba siete tvaru 172.16.X.X
access-list 100 permit ip host 1.2.3.4 172.16.0.0 0.0.255.255




Filtrovanie odchadzajucich updates — Priklad 1

iK
/EIGRP AS 1 \
10.0.0.0 @ 172.16.0.0 @ 192.168.5.0 @

yAR— so00 24— NI

| D 10.0.0.0/8 [90/...]> g 172-16-0-0/16 [90/...]

N
= Ciel
= QOdfiltruj siet’ 10.0.0.0, ktora bude pre zariadenia v sieti 192.168.5.0 neviditelna

= Zasielanie info o ostatnych sietach povol

R2(config)# access-list 7 permit 172.16.0.0 0.0.255.255
R2(confTig)#

R2(config)# router eigrp 1

R2(config-router)# network 172.16.0.0
R2(config-router)# network 192.168.5.0
R2(config-router)# distribute-list 7 out Serial0/0/0

alebo

R2(config)# access-list 7 deny 10.0.0.0 0.255.255.255
R2(config)# access-list 7 permit any

R2(config)#

R2(config)# router eigrp 1

R2(config-router)# network 172.16.0.0
R2(config-router)# network 192.168.5.0
R2(config-router)# distribute-list 7 out Seri1al0/0/0

/




RieSenie Route Feedback distribuénym zoznamom

//,RPVZ

10.1.0.0/16
10.2.0.0/16
10.3.0.0/16

U

OSPE\\\

10.8.0.0/16

\ ( 10.0.0.8/30

10.0.0.0/30
@ 10.9.0.0/16
Soos  Z— N 1010.0.0116
10.11.0.0/16

)

g N

R2(config)# access-list 2 deny 10.8.0.0 0.3.255.255
R2(config)# access-list 2 permit any
R2(config)# access-list 3 permit 10.8.0.0 0.3.255.255

R2(config)# router
R2(config-router)#
R2(config-router)#
R2(config-router)#
R2(config-router)#
R2(config-router)#
R2(config-router)#
R2(config-router)#
R2(config-router)#
R2(config-router)#
R2(config-router)#

ospf 1

network 10.0.0.8 0.0.0.3 area O
redistribute rip subnets
distribute-list 2 out rip
router rip

network 10.0.0.0

version 2

passive-interface Seri1al0/0/3
redistribute ospf 1 metric 5
distribute-list 3 out ospf 1




Distribucné zoznamy a prefix listy

= Pouzitie distribucnych zoznamov s ACL ma urcité nevyhody
= Pouzitie ACL na filtrovanie obsahu smerovacich info je sice
pouzitelne
= ale trochu tazkopadne

= ACL su vyhodnocované sekvencne pre kazdy IP prefix
smerovacieho updatu

= DL schovavaju sietove informacie, €o je niekedy povazované za
problematicke

= Pri redundantnych cestach nasadenie DL mo&ze viest k utajeniu backup
routy

= Prefix listy
= Umoznuju to isté filtrovanie ako ACL,
= avSak zapis je efektivnejSi
= \Vykonavanie je vykonnejSie ako ACL
= SU podporované inkrementovatelné modifikacie
= Ponuka prijemnejsie pouzivatelské prostredie



Filtrovacie pravidla pre Prefix List

= Prazdny prefix list povoluje vsetky prefixy (permit any)
= Ak prefix list je povoleny (permit), cesta je pouzita;

= Ak je prefix list zakadzany (deny), cesta nie je pouzita
= Prefix list je Cislovany zoznam vyhlaseni

=Vyhlasenie PL je Cislo (prefix) siete(-ti), rozsah ich masiek s
definovanou akciou permit alebo deny

WV v

Cisla az kym nenastane zhoda

= Na konci prefix listu je implicitné deny



Konfiguracia Prefix Listu

Router(config)#

iIp prefix-list {list-name | list-number} [seq seq-value] {deny
| permit} network/length [ge ge-value] [le le-value]

Parameter

list-name

list-number
seq seq-value

deny | permit
network /
length

ge ge-value

le le-value

The name of the prefix list that will be created (it is case sensitive).
The number of the prefix list that will be created.

A 32-bit sequence number of the prefix-li1st statement.
Default sequence numbers are in increments of 5 (5, 10, 15, and so on).

The action taken when a match is found.

The prefix to be matched and the length of the prefix.
The network is a 32-bit address; the length is a decimal number.

(Optional) The range of the prefix length to be matched.
The range is assumed to be from ge-value to 32 if only the ge attribute is

specified.

(Optional) The range of the prefix length to be matched.
The range is assumed to be from lengthto le-value if only the le

attribute is specified.

ge value <= le value <= 32



Overenie a diagnostika Prefix Listov

show

ip prefix-list [detail |

summary]

show

ip prefix-list [detail |

summary] prefix-list-name

show
name

show
name

show
name

show
name

ip prefix-list prefix-list-
[network/length]

ip prefix-list prefix-list-
[seq sequence-number]

iIp prefix-list prefix-list-
[network/length] longer

iIp prefix-list prefix-list-
[network/length] first-match

clear i1p prefix-list prefix-list-

name

[network/length]

Displays information on all prefix lists.

Specifying the detail keyword includes the description
and the hit count in the display.

Displays a table showing the entries in a specific prefix
list.

Displays the policy associated with a specific
network/length in a prefix list.

Displays the prefix list entry with a given sequence
number.

Displays all entries of a prefix list that are more specific
than the given network and length.

Displays the entry of a prefix list that matches the
network and length of the given prefix.

Resets the hit count shown on prefix list entries.



Prefix listy

= Povedané inak, riadku

iIp prefix-list PL permit 192.0.2.0/26
ge 28 le 31

bude vyhovovat kazda siet A.B.C.D/M, pre ktoru platia obe
tieto podmienky:
1. Prienik a zhoda na prvych 26bitoch
= A.B.C.D & 255.255.255.192 = 192.0.2.0
2. DiZka masky medzi 28 az 31 bitmi
m 255.255.255.240 £ M £ 255.255.255.254
= Ak ge ani Ie nie je zadané, potom maska siete musi byt zhodna



Prefix listy - priklady

=  Mame PL1:

. ip prefix-list MyList permit 192.168.0.0/16
=  Mame PL2:

. Ip prefix-list List2 permit 192.168.0.0/16 le 20
=  Mame PL3:

. iIp prefix-list List3 permit 192.168.0.0/16 ge 18

A siete:
= 192.168.0.0/16, 192.168.0.0/20, 192.168.2.0/24?

= Ktora zo sieti sa zhoduje s PL1?
= Odpoved: len 192.168.0.0/16

= Ktora zo sieti sa zhoduje s PL2?
= Odpoved: 192.168.0.0/16 a 192.168.0.0/20

= Ktora zo sieti sa zhoduje s PL3?
= Odpoved: 192.168.0.0/20 a 192.168.2.0/24



Prefix listy — priklady (2.)

“1p prefix-list NextListl 0.0.0.0/0

= \V/yhovuje len siet' s maskou /0, t.j. default route

=1p prefix-list NextList2 0.0.0.0/0 ge 32

= \V'yhovuje fubovolna siet' s maskou /32

=1p prefix-list NextList3 0.0.0.0/0 le 32

= VVyhovuje fubovolna siet' s maskou medzi 0/ az po /32
= T.j. vSetky cesty

“1p prefix-list NextList4 0.0.0.0/1 le 24

= \V/yhovuje fubovolna siet' s maskou od /1 do /24



Prefix-list Scenario #1

/ 172.16.11.0/24 \

o

172.16.10.0/24@
\_ 5\&\

-

T~

AS 65000

=
\_ hz# V.

~

/ AS 65001

&

/1/

(0.1.1.1

~

R1(config)# ip prefix-list TEN-ONLY permit 172.16.10.0/8 le 24
R1(config)# router bgp 65000

R1(config-router)# aggregate-address
R1(config-router)# neighbor 10.1.1.1
R1(config-router)# neighbor 10.1.1.1

R1(config-router)# exit

R1(config)# do show running-config |
ip prefix-list TEN-ONLY seq 5 permit

R1(config)#

172.16.0.0 255.255.0.0
remote-as 65001
prefix-list TEN-ONLY out

include i1p prefix-list

172.0.0.0/8 le 24

= PL 1ip prefix-list TEN-ONLY permit 172.0.0.0/8 le 24
= Prvych 8 bitov je vyznamovych pre zhodu
= Sused R3 sa nauci info o sietach 172.16.0.0/16 (summary), 172.16.10.0/24 a

172.16.11.0/24.

= Lebo tieto siete odpovedaju na prvych 8 bitoch 172.0.0.0 a maju dizku prefixu medzi 8 a

24




Prefix-list Scenario #2

a 172.1611.0 4 AS 65001 )
=

' | ' .@' a AS 65000 I .@'

N
\@/
\_ w Y,

-

R1(config)# ip prefix-list TEN-ONLY permit 172.16.10.0/8 le 16
R1(config)# router bgp 65000

R1(config-router)# aggregate-address 172.16.0.0 255.255.0.0
R1(config-router)# neighbor 10.1.1.1 remote-as 65001
R1(config-router)# neighbor 10.1.1.1 prefix-list TEN-ONLY out
R1(config-router)# exit

R1(confiQ)#

= Sused R3 sa nauci len o sieti 172.16.0.0/16

= Toto je cesta, ktora sa na prvych 8 bitoch zhoduje s 172.16.10.0 a ma prefix
medzi 8 az 16 bitmi




Prefix-list Scenario #3

e 17216110 ) 4 I
172.16,10.0 | T
== a AS 65000 I =)
— -y RS g
N Y J

\/
-

R1(config)# ip prefix-list TEN-ONLY permit 172.16.10.0/8 ge 17

R1(config)# router
R1(config-router)#
R1(config-router)#
R1(config-router)#
R1(config-router)#
R1(confiQ)#

bgp 65000

aggregate-address 172.16.0.0 255.255.0.0
neighbor 10.1.1.1 remote-as 65001

neighbor 10.1.1.1 prefix-list TEN-ONLY out
exit

= Sused R3 sa nauci len o sietach 172.16.10.0/24 a 172.16.11.0/24
= R1 ignoruje parameter /8 a prikaz berie akoby bol zadany s parametrom ge

17 le 32.




Prefix-list Scenario #4

-

a 172.1611.0 4 AS 65001 )
172.16.10.0 @I

a AS 65000 I .@'

>

(0.1.1.1
T /’I/
\_ ‘E‘ V.

R1(config)# router
R1(config-router)#
R1(config-router)#
R1(config-router)#
R1(config-router)#
R1(confiQ)#

R1(config)# ip prefix-list TEN-ONLY permit 172.16.10.0/8 ge 16 le 24

bgp 65000

aggregate-address 172.16.0.0 255.255.0.0
neighbor 10.1.1.1 remote-as 65001

neighbor 10.1.1.1 prefix-list TEN-ONLY out
exit

= Sused R3 sa nauci o sietach 172.16.0.0/16, 172.16.10.0/24 a 172.16.11.0/24
= R1 ignoruje parameter /8 s prikaz berie akoby bol zadany s parametrom ge

16 le 24.




Prefix-list Scenario #5

/ 172.16.11.0 \

-

172.16.10.0 1
g .@’

>

-

\_
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AS 65000

-

~

/ AS 65001

&

/1/

)

(0.1.1.1

~

R1(config)# ip prefix-list TEN-ONLY permit 172.16.10.0/8 ge 17 le 24

R1(config)# router
R1(config-router)#
R1(config-router)#
R1(config-router)#
R1(config-router)#
R1(configQ)#

bgp 65000

aggregate-address 172.16.0.0 255.255.0.0

neighbor 10.1.1.1 remote-as 65001

neighbor 10.1.1.1 prefix-list TEN-ONLY out

exit

= Sused R3 sa naudi len o sietach 172.16.10.0/24 a 172.16.11.0/24

= R1ignoruje parameter /8 s prikaz berie akoby bol zadany s

parametrom ge 17 le 24.
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Distribucne listy a prefix listy resp. ACL

= Prefix listy su spracovavané efektivnejSie nez ACL, preto by sa mali
prednostne pouzivat na implementovanie filtrovania obsahu
smerovacich paketov

= Prefix listy su ur€ené len na pouzitie v suvislosti s riadenim obsahu
posielanej alebo prijimanej smerovacej informacie
= Nie su pouzitelné ako nahrada ACL v inych aplikaciach, kde sa doposial
ACL pouziva
= Treba pamatat na to, ze aj ACL, aj prefix listy konCia implicitnym
pravidlom ,deny any*
= Kazda siet, ktora nie je povolena, bude odfiltrovana
= Pre najlepsSiu vykonnost najCastejSie pouzivané vyhlasenia by mali byt
nasadené ako prvé
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Prefix list s route mapou
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router ospf 1 10.11.0.0
network 10.0.0.8 0.0.0.0 area O

redistribute rip route-map intoOSPF subnets
router rip

network 10.0.0.0

version 2

passive-interface s0/0/0

redistribute ospf 1 route-map IntoRIP metric 5

;oute—map INtoOSPF permit 10

match 1p address prefix-list PFX1
1

;oute—map INntoRIP permit 10
match 1p address prefix-list PFX2

prefix-list PFX1 permit 10.0.0.0/14

Ip
ip prefix-list PFX2 permit 10.8.0.0/714
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