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MOTIVATION

® FIT is interested in routing&switching in enterprise networks
@ INET > ANSA
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EIGRP
® Hybrid DV

@® Former cisco proprietary protocol invented with
support of SRI International (prof. J.J. Garcia-
Aceveda)

@ Document ID: 16406
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® EIGRP - Afast routing protocol based on DV

@ Multi-protocol support (IP, IPX, AppleTalk)

@® Multi-address family support (combine IPv4 and IPv6
routes in a single routing information update)



http://www.cisco.com/en/US/tech/tk365/technologies_white_paper09186a0080094cb7.shtml
https://tools.ietf.org/html/rfc7868
https://escholarship.org/uc/item/9h48b8x2

MAIN FEATURES

@ Protocol-dependent modules (PDMs)
@ Neighbor Detection

® Every router has its own neighbor table where it stores information
about directly connected neighbors

@ Reliable Transport Protocol (RTP)

@ Transport protocol independent on L3 protocol — protocol number 88
® Guarantees delivery of unicast and multicast communication

® DUAL Finite-state Automata

@ |t directs whole best route selection mechanism

@ Loop-free Topology Protection

® Guarantees that each used next-hop doesn’t cause routing loop in
topology

@ Currently it is only routing protocol which guarantees (when configured
appropriately) loop-free topology
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TERMINOLOGY

@® Asuccessor represents the next-
hop router where the route to the
destination is the shortest.

® Feasible successor or so called
backup next-hop

® Reported distance (RD) is
distance from destination network
advertised by a given EIGRP
router neighbor

® Feasible distance (FD) is the
best-known distance

® Feasible condition assumes that
any route with RD < FD is
without any doubts loop-less
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Loopback1

10.1.1.1/30
ETRIC

1001.1.0/30

® Composite metric

This router does not

H physically exist. : :
. BandWIdth 172.16.3.0/30 192 168.10.8/30
. Delay S0/0/M0
T 172.16.1.0/24 DCE /4 192 166.1.0/24

@ Reliability raon (SIS0t 1944 e
Sﬂ.l'[]."ﬂ

. Load 192 168.10.4/30 DCE

: RZtshow inte 0/0/1
. Jltter Ser:algf;?l irsE:;, line protocol is up

Hardware is PowerQUICZC Serial
MOdUIe . E Internet address is 192.168.10.%/30
nergy MTUO 1500 byte=s, BEW 1024 Ebit, DLY 20000 usec,
reliability 255/255, txload 1/255, rxleoad 1/255
Encapsulation HDLC, loopback not set
<remaining output omitted>
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® Default formula K, -Bw + K5 - DI

® Complete formula (g . gy + X2 BYW ok ). K5
A LT P Re + K,

K;'B Ks
® Fullfledged (K, - Bw + 222 4 Ky - DL+ K- (En+ i) - s




FINITE-STATE MACHINE

1. Query from =S5,
[FC satisfied]

2. Change D, interface up/down,
query from S, [FC satisfied]

origin =
3. Query from S,

14. Last Reply, link failed,
[FC not satisfied]

[FC satisfied]

13. Last Reply,

15. Last Reply,
link failed link failed
to =S

to -5

16.
Last Reply, link failed
[FC satisfied]

4.
—(Query from S),
[FC not satisfied]
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11.

Active
origin =0

Last Reply, link failed
[FC not satisfied]

5.
Query from S

Active
origin = 1

12,

[FC not satisfied]

Active
origin = 2

Last Reply, link failed

origin = 3

Active

Llnk failed to

Link failed to
5, increase D

5, increase D

6. Query from 6. Query from -5 6. Query from -5 6. Query from -5
=5 17. Increase distance 7. Increase D 17. Increase distance

7. Increase D via =5 8. Not last Reply, via =5

8. Not last Reply, 18. Not last Reply, link failed 18. Not last Reply,
link failed link failed to =5 link failed to =S

5. Query from S
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CONFIGURATION

<Devices>
£l—— Rl —-->
<Router id="2001:dbB:a::1">
<Interfaces>
<Interface name="ethzZ"»>
<IPvehddress>2001:db8:a: :1/64</IFvelkddress>
<EIGEF-IFvé asMumber='1l" />
</Interfacer
<Interface name="ethi">
<IPvehddress>feg0:12::1/10</IPvelkddress>
<EIGEF-IFvé asMumber='1l" />
</ Interface>
<Interface name="ethl">
<IPvehddress>feg0:13::1/10</IFvELddre=ssx
<EIGRP-IEvE& asHumber="1" />

</Interface>
</Intexrfaces>
<Routing>
<EIGRP>
<ProcessIPv4 asHNumber="1">
<Networks>
<Network>
<IPLddre=zz>10.0.1.0</IPLhddress>
<Wildcard>0.0.0.255</Wildcaxrd:>
< /Hetworks>
<Network>
<IPLddre=sz>10.0.12.0</IFhddress>
“Wildecard>0.0.0.3</Wildcard>
< /Hetworks>
<Network>
<IPhddress>10.0.13.0«/IFLhddresss
«Wildocard>0.0.0.3</Wildcard>
</ Hetworks
< /Hetworks>
<Passivelnterfacerethi</Passivelnterfaces>
</ProcessIEBvas
</EIGRF>
</Routing>
<Routingb>
<EIGERP>

<ProcessIFve asHumkber="1" routerId="10.0.1.0">
<PaszivelnterfacerethZ</Fassivelnterface>
</ProcessIEvar
«/EIGRF>
</Routingé>
</HRouter>
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@ Validation against real-network Cisco implementation

10.0.13.0




TESTING

@ Validation against real-network Cisco implementation
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2001:db8:13::/64




Testing

[0] P 2001:.db&a:/64 is successor FD:28160 via Connected (28160/00, 1Feth2(103)

[11 P 2001:.db8:d:/64 is successor FD:33280 via fe80:12::2 (33280/30720), IFeth0{101)

[2] P 2001:.db&d:/6d FD:33280 via fe8:13:3 (35840/33280), IFeth1(102)

[3] P 2001:.db8:c:/64d is successor FD:30720 wia fe80:13:3 (30720/28160), IFeth1{102)

[4] P 2001:db8:.c:;/ed4 FD:30720 via feB0:12:2 (33280/30720), 1Feth0(101)

[5]1 P 2001:db8:24:/64 is successor FD:30720 via fe80:12:2 (30720/28160), IFeth0(101)
[6] P 2001:db8:24:/64 FD:30720 via feB0:13:3 (33280/30720), IFeth1(102)

[71P 2001:.db&23:/64 is successor FD:30720 via fe80:12:2 (30720/28160), 1FethO(101)
[8] P 2001:.db&23:/64 is successor FDi30720 via fe80:13:3 (30720/28160), 1Feth1(102)
[9] P 2001:db8bu/64 is successor FD:30720 via fe80:12::2 (30720/28160), IFeth0{101)

[101 P 20071.db&b:/64 FD:30720 via fed0:13:3 (33280/30720), IFeth1(102)

[11] P 2001:db8:13:/64 is successor FD:28160 via Connected (28160/0), IFeth1({102)

[12] P 2007.db8&:12:/64 is successor FD:28100 via Connected (28160/0), IF:ethO{101)



p
=

(0] P 10.012.0/30 is successor FOi28160 wia Connected (28180/0), IFethO{101)
[11P 10.0.3.0/24 is successor FD:30720 wia 10.0.13.2 (30720/28160), IF:eth1(102)
[2] P 10.0.3.0/24 FD:30720 wia 10.0.12.2 (33280/30720), IF:eth0{101)

[3]P 10.0.4.0/24 is successor FD:33280 wia 10.0.12.2 (33280/30720), IF:eth0(101)
[4] P 10.0.4.0/24 FD:33280 wia 10.0.13.2 (35840/33280), IF:eth1(102)

[5] P 10.0.2.0/24 is successor FD:30720 wia 10.0.12.2 (30720/28160), IF:eth0(101)
[B] P 10.0.2.0/24 FD:30720 wia 10.0.13.2 (33280/30720), IF:eth1({102)

[7] P 10.0.24.0/30 is successor FD:30720 wvia 10.0.12.2 (30720/28160), |F:eth0(101)
[B] P 10.0.24.0/30 FD:30720 wia 10.0.13.2 (33280/30720), IF:eth1(102)

[9] P 10.0.23.0/30 is successor FD:30720 via 10.0.12.2 (30720/28160), |F:eth0(101)
[10] P 10.0.23.0/30 is successor FD:30720 via 10.0.13.2 (30720/28160), |IF:eth1(102)
[11] P 10.0.1.0/24 is successor FDi28160 wvia Connected (28180700, IFeth2(103)
[(12] P 10.0,13.0430 is successor FDu2B160 wia Connected (2816070, [Fieth1{102)
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COMPARING OUTCOMES

connected, Etherneto/
connected, Ethernete/
la 1©.0. 12.;, 00:02:
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Testing

[0] C10.0.12.0/30 gw:™ metric:20 if:ethD

[1] ©10.0.12.0/30 gw:™ metric:20 if:eth

[2] D 10.0.23.0/30 gw:10.0.12.2 metnc:30720 if:eth0
[3] D 10.0.23.0/30 gw:10.0.13.2 metnc:30720 if:eth1
[4] D 10.0.24.0/30 gw:10.0.12.2 metric:30720 if:ethD
[3] C10.0.1.0/24 gwe™ metnc: 20 if:ethd

[&] D 10.0.2.0/24 gw:10.0.12.2 metnc:30720 if:ethD
[7] D 10.0.3.0/24 gw:10.0.13.2 metnic:30720 if:eth
[8] D 10.0.4.0/24 gw:10.0.12.2 metric:33280 if:ethD




CONTRIBUTION

® We have extended INET 4.2 with EIGRP
simulation modules
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sl ®We are going to prepare EIGRP tutorials
9l (and also RIP and BGP ones)

® https://inet.omnetpp.org/docs/tutorials/



https://inet.omnetpp.org/docs/tutorials/

SA.OMNETPP.ORG

ANSA project
AMNSAINET extends IMET framework for OMMeT ++ since 2008

@ Europe O https://ansa.omnetpp.org/ [ veselyw@fit.vutbr.cz

Repositories 3 [ Packages AL People 1 [ Projects
Intro
. Dismiss
Grow your team on GitHub
Theory GitHub is home to over 40 million developers working together. Join them to grow your own
development teams, manage permissions, and collaborate on projects.
Lz
Testing
Find a repository... Type: All = Language: All =
Top languages
ansa
Yo &0 @o 1o Updated 4 minutes ago ®C++
inet People 1>
P\h A, A S

Forked from inet-framework/inet

INET Framework for the OMMNeT++ discrete event simulator

*6h

®c:+ ¥312 K0 @0 110 Updated 10 hours ago
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Yo %0 @0 110 Updated5daysago




