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Proceee Domain
8aa 5313 a3 (IGP Process) (= S sl asl s Lele Jasy Routers (s i sane (2 3 e 58 :Process Domain

(1-1) s Lkl (Single Administration domain)

Process Domain

Process Domain

IGRP 30

Routing Domain

(1-1) J<a
EIGRP Conceoptel |

—: Ul asi sS85 routing protocols (e L st ae L jlie cia (EIGRP) L LSS agds S

JS Gy Gl s (BGP,IGRP,RIP) a5 axaiust il ciladlill A (40 4aa 53l 51 Routing by rumor (also called distance-vector) -1
o als 4l n sk Le JOA (40 301 (e e sladl

&l igl ol IS Al s (OSPF,IS-IS) Adasd 50 aaaiud Al 5 oMeY) Adaud 3 2a 53l Routing by propaganda (also called link-state) -2
A,il topology o Letd ae o L 4,50

Lasd o giy il 8 Julby ¢(distance vector protocols) 4L Al s (DUAL—Diffused Update Algorithm) a2aius (EIGRP) L i
) Jal e i daleal gt Aiiadd) Gle sl ¢(routing decisions) dess sy (S 435 pile J Abaiad) Gl uall e il sbeall Jlinly
Sy 8 Ll il dalans o s Juasall sl s

-:40851) Distance-vector protocols & 255 5 EIGRP (4 a5 (Al @l jaall (amy 355 L

(<l b)) Gl sbaall JS s Aliaiall <l jlsall Lasé l <(topology table) @ o sl IS (e i) il sladd) IS 0 33% EIGRP a5ty -1
@l el JS 4y, Lol Alla & (S) ¢(the loop-free routes) JS s i «(show ip eigrp topology) »¥! JMA (e Ly ) aabaivi s
.(show ip eigrp topology all-link) »¥) J3a (1 ¢(not the loop-free routes) 3 S~

Jbe 3ga 5 a2e dlls S topology table JYa (e daadl Sl e Gadl e Jaxi eigrp Ol ez (route) Al Jsall 88 Alls & -2
Gila slaall Lgpdant I8l jua plaws Al Zpalal) distance-vector 8 Jdsia e 138 ol paall JS ) (queries) Jib ) ) o de
.convergence 4dac (A ay i Alaai FIGRP (A 5 el o8 ¢ gl) elgif any jlsall C8da a5 ¢ jlusall e

pere aBle e el 5 cagdliiS) y ol yaal) 438 e ol S (hello packet) EIGRP JsS 5is p 2y -3

dleal Lialsin) a8 Al 5 routing updates Jiive s Ju 1 oSV RTP i (reliable transport protocol) = awss EIGRP p3dies -4
Jink pladin) A 55 el e aily Al Y K65 nll e e e EIGRP pladiu) Jaads Uleat 3 uall 038 «(5 50 JS& updates Jbu)
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Initial IP EIGRP Configuration

Sl eY) Al Uias L Interfaces Jedil Wi «( router eigrp <as-number>) (AUl oY) (S EIGRP US55 0 Jaii S Jas
V) AUS Alae ey Leliedi 5 Waaan 4y Ca g (Major network) - i 3 due il il Jsé L 5 (network <major-networks>)
ol e Glaslaall Jals 24 K1 Topology table ) ie Gl=all (major network) JS J& ai i)

RN

ale Juand ) AS a8 alasin) (Saall (e oS1 (ISP U8 (e ol s <(globally unique) usls (se JS& (as-number) addivg -
.(InterNIC or RIPE)  J (e dalaidll

aadd Al S men s (e interface oo EIGRP «ais aly (S) s Y Lle (o yiiw Al (passive-interface) aladin) golins -
A Lgie (Sle )y i Sl 43N aaadl (network major-network mask —-.--.--.--) aladiu) akiud I

EIGRP Concepte—Metrice and Dietancee
-1 L metrics (e (re 5 250 Al ((metric) alainl & Juad) Ll s 2y S
1- the vector metric.
o aliall s updates JS Aol s axdiu s Congl) Ay gl ) Alaaall G jualic 3 g il 138 ey

.destination 4S80 Jlrouter (= DELAY g sexe -

.destination 454l ) jlud) Jsh e BANDWIDTH 08 -

.destination 4l I Jluall Jsh e link Y reliability B3 s Load »ST -

. destination 43 ) Jlud) Jsha e link Y MTU B8 -

Hop count -

2- the composite metric.

4,4 metric sl vector metric sabic pa (K-values) aadiu s dima 4803 ) i) jlual jlid) die iy usia ol ) 545
.(sometimes distance and composite metric) = (e 138 5 dima
&> L3 (show ip eigrp topology 1.0.0.4 255.255.255.255) Jbidl Juws e 4Sus (il jainl Ul el aladis) aplainsi g
.(1.0.0.4 255.255.255.255) 4%uall & Sl jualial)

sadaa

(10) e Aiand 21y Al s microsecond = OsSis Link Jsb e DLY aan ol Lains «(BW = 107/BW ) o 3y

oaadll a5 ¢(0X000005) = 4de uadll a4 14 5 DLY=5 58 JUlbs DLY=50/10 o35S JUlbs sum of DLY=50 : S«
Oe IS olial Jsaall 5 ¢(DLY) ST 58 138 5 ¢(167.8)s <l Bl 138 5 ((OXFFFFFF) = Route ) Jseasll 338l axe (e
.(DLY — BW and BW )

Media Bandwidth BW,crpr Delay DLY crp
100 ATM 100000 K 100 100uS 10
Fast Ethernet 100000 K 100 100uSs 10
FDDI 100000K 100 100usS 10
HSSI A45045K 222 20000uS 2000
160 Token Ring 16000K 625 630usS 63
Ethernet 10000K 1000 1000uS 100
T1 1544K 6476 20000uS 2000
DSO 64K 156250 20000uS 2000
S6K Sek 178571 20000uS 2000
Tunnel OK 1111111 S00000uSs S0000
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1= sl e s ((Reliability= 100%) Of s 255) Zaill () 5S5 Laxiad (8bits) = 4= = (Reliability) - dawill
Link eload J =i 14 Wi (load= 100% of % 255) o Cua (8bits) = 4liiai &by Sl (Load) 4 Aswills

Aae 8 QAN g Casw &Y channel @ sl rate 8 tad Jase sl 353 5 a2e (g 38 (Load or Reliability) oo DS alasiu) o5 s 8
Al )l Aabaall G (e Liltia aae Jaadl o5 Gl o(Llaad a) W3lS aa=l metric

k2 * BWmin + k3 % DLY k5
— * *
256 — load suml * g liability + k4

metric = 256 * [[(k1 * BWmin) + ]

k5

retiapiticyTea) 5 & MTU elasia) pae Al 3 (k2 - K5 - k4 =0) Lol (k1 & k3 =1) ek

(S uad Aalaal) o ML g Aalaall (e |
metric = 256 * [BWmin + DLYsum|

Leban et 5 100 (5 sk (585 ouial 3) JS 5 AN Hlad 3] L 233555 (next-hop routers) das s o5 3ad & (hop count) bk
outgoing interface = (metric) «lus k5 (metric maximum-hop) Gk oe 255 b

A el ) DA (e K-values wsd gadaiod Laiy
Change EIGRP K-values = metric weights TOS K1 K2 K3 K4 K5
Reset K-values to default values = no metric weights
Leanid 25 (Hello packet) (8 Ju s i yualiall aaf LY ol yiad) o (K-values) ded (s casy gosa (S5 EIGRP dasa S
ol LS AT Y S5l e (3815 (S sl Ble) e cang AS0EN) (8 K A it A Alls

1- To emulate RIP, set delays on all interfaces to equal value and set all Ks, except K3, to 0.
2- To emulate OSPF, set interface delay to OSPF cost and set all Ks, except K3, to 0.
3- To select a route with maximum end-to-end bandwidth, set all Ks, except K1, to 0.

wany Aldiaall G jluall ares addiun i) )l Jasg 138 5 ((metric=1) Ll o 2 g jia (g5l LIS (K-values) gy &) A Al & oSl
ek loop 25 oo kil

Computing Veetor Metrie

«topology table (& route description (& 4a 35 interface (e 43 swia (585 Lgild s 4S8 (vector metrics) palisll gaen <oz (S
5583l jualial) 48 2l (show interface s0/0) ¥ aladia) akains g

Defawlt Bandwidth and Delay for Various fnrerfaces :)AL‘J . ‘)ﬁ‘g\ (,_\sl\ o EL\S\ JJM‘ GL LQ’-"A"

Interface Type Bandwidth (kbps) Delay (microseconds)
Ethernet 10000 1000
Token ring 16000 630
Fddi 1 00000 100
Serial interface 1544 20000
Low-speed serial interface! 115 20000
ISDN BRI 64> 20000
ISDN PRI [s%3 20000
Drialer interface 56 20000
Channelized T1 or E1 n * 64 20000
Async interface tty line speed 100000
Loopback 000000 5000

1. Low-speed serial interfaces include WIC on 1600/2600/3600 series. synoc/asyvnc interfaces on 252x routers.,
sync/async serial modules on 2600/3600, etc.



@L& asafp dlac)

&8 e 0583 (bandwidth) dsi J3Y) e Laiw <LAN interfaces (& 4assa 32l & 235 (bandwidth and delay) 4 4xal 58y adl
-Adull el Y alasiuls (WAN interface or sub- interface) JS! baasi sy <Delay Ulals ((WAN interfaces)

Set (sub) interface bandwidth = bandwidth <bw-in-kbps>

Set (sub) interface delay = delay <delay-in-tens-of-microseconds>

load calculation, EIGRP routing calculations, and EIGRP ) 1= Jin sub-interface # (bandwidth) & _xadll -
.(pacing

.(routing calculations EIGRP) = i sub-interface & (Delay) & Jwsdll -

o ) Alaia <l il Bae @lia )5S Laxie Lasad s qanse el yixy (VLAN interfaces) s &lidll (bandwidth) g -
(ATM LAN on one end, and Ethernet or Fast Ethernet on the other Ji (technologies) 33 JM& ¢« (VLAN)
(VLAN) (s e dliaiall &l yigh )l S e 4 luia ) 585 4anlie 48] (bandwidth) g s Jiady N send)

(SIS sS5y ¢ gl ll interface ad e sl G5 Hall e Al adll e el ¢(vector metric) (8 mill sl
Delay new = Delay geceiveat Delay interface
Bandwidth ye, =min (Bandwidth geceived ;Bandwidth nierface)
MTU New= min (MTU geceived sMTU nterface)
Hop Count yew= Hop Count geceivedt 1
.(outbound) e sl s (Inbound) el (e ol il dias 5 ¢(Topology table) (o el (333 o

<lIX s BW=1000 ¢ (Betty , Wilma) o 3 Jef (Barney) of s frame-relay M (e dleaiall dulall 403 (le Barney ols Lexie
(Wilma) e Jall X5 ¢ DLY = 2100 e Wi BW=56 45 (Fred) - Leie (lels Bandwidth J8l JLials (Betty) o8 Leis <DLY=100
.DLY = 2100 pe> i BW=64 e el
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DUAL—The Heart of EIGRP

=5 (the reliable transport protocol and hello protocol ) die ¥ S 53550 e aaiad Sl 5 (DUAL) & EIGRP (8 43S el 4yl 53l
Lo Jle Juml i S cile glaall JS5 @l yigl ) 5533 ¢(topology table and Neighbor table) (8 52 s sall <l 4y

o LS Ly Jali Y1y U JSENN

Route selection process

A

Topology database

3 Other
protocols

A

Y
Neighbor | DUAL (Diffusing Update

table - Algorithm)

A A

Y
Transport mechanisms
I Hello protocol ‘ l RTP

DUAL Terminology

Upstream and Downstream Routers

Cua router X shie (e elld & 580 e
.(upstream) s router A iz Lin ¢((downstream) s router ¢ iz

Sl i) 50 e destination subnet ) <8 0sSs s3l 53U sa (The downstream router (for a subnet)) b Ml -
.Destination subnet () Cllall A g3 aasiuall

Sl i) 0 e destination subnet ) 2l )5S W sisl ) s (The upstream router (for a subnet)) gl Juls -
.Destination subnet () Cllall dua ¢l aadiill

l“"—\._,:’_'—L_
Flow of routed
data packets /F{outer C
= = ;
— — = T —
O ' e U
Router A Router X Router D/Houter F
I’-}’:L_

Router E

Reported Distance and Feasibility Distance

sle el e JiY (vector metric) .Jsaall i (destination) JS Y Jbee Juadl jliay S (topology table) s2aivs (EIGRP router) JS
(reported distance(RD)) = (sass 33aall jLuall (composite metric (or distance)) Wi . yish i 1) dus s sl 4y
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el ol e 3808 Y lase Juil o - :RD

e U RD e (laall Jlall Alaiall interface = 2alill (composite distances) 4dbaly gl Ladas o o8
.(Feasible Distance(FD)) -

Routers add their incoming
metric to reported distance \

Each router reports its RD
to its neighbors

RD =50
oA 10« (o
\ \
Router A

Reported distance =
router's best distance
toward the destination

Router E

Successor

e A8 Jla A ptiag g Jad) g s sy s downstream s & (next-hop) sl s

Successor = router on
the least-cost path
toward destination

RD =50 20

e

[T
|
Router A Router X

Feasible Successor

Router E
Oasay OS5 Jlse Juail 22y ¥ A 405 Y s 8 5 ¢(feasible successor (FS)) osSs Lails Gl ey (Successor) Jladl s Laxie
.FC(Feasible Condition) = (saus 138 5FD (e J8l () 5S5 ¢(FS) 0an yall (AD) o 51 ¢(loop-free)

Simple DUAL Operation—Adding New Routes
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(S i Laxie Joany (53 L

Barney(config)#interface loopback 1
Barney(config-if)#ip address 1.0.0.5 255.255.255.255

A @l sl Jaasd EIGRP ilSed ) oo ASuill Al oy Lavie

Ol Al ;Y saadl Interface J e caall i route aas ol -1
Jinterface & (s Jus )3 o 3eal packet 8 JsY) 3shall e =Ll route ¢l update aas Al -2

¢l Jsasll ,l neighbor table & (s> s<ll Ol el packet dw) o

-3

.(debug eigrp fsm) ¥ J3a (e XS5 (debug eigrp packet query update reply) Al el ¥ JMA (e @lld asi ki

Basic DUAL Rules

333l (new reported distance) e )l gaes 20 48 (new successor) sl Jliay <5 sl 8 :DUAL J (1) 3l

4 o=l (successor (a poison reverse)) ! (poison update) dw_z «(successor) il sl Jlisy <d s JS:DUAL J (2) saclEll
daald @) Al A (successor) DA (winterfaces e o) sall IS Al Jus (poison update) 4 :DUAL - (3) saclel)
.(successor) Al Jaé Juu ¥ 2w Yl 5 ¢(split-horizon)

DUAL Behavior on Route Loss

:23a route sl duadl e route sl Juiv) Ul doasy 3 Lo (Slay Jassy 35S auai Lies

Receiving update packet:
Install information in topology table
If ReceivedUpdate is better or equal than the current best route then
Select the new best route
Send update packets to all neighbors
Else
7?77
End If

sl 35S0 8 Chany A Le ST Sy g U o S

Receiving update packet:

Install information in the topology table

If ReceivedUpdate is better or equal than the current best route then
Select the new best route
Send update packets to all neighbors

Else
If ReceivedUpdate was not received from current successor then
Store the information in topology table, ignore the update
Else

Try to find a better route

End If

End If
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i e Al g Jualaill b il U8

.metric 8 334 » Cwast Ju n successor 5 JS Juadl jlue e Gandl Jglag o) EIGRP (Ao s 13 -1
.U route loss & EIGRP ) Jalaiy caS -2
.(neighbor loss) A & S (link failure) s 8 &Yl EIGRP gl oS -3

Ml Jliall 330 Agiull Al e e

=~
128 kbps =
512 kbps
Chicago
w
3 ~ 2 Mbps I*ﬂ}i
o
S 256 kbps 2 Mbps ‘
- New York /San Jose
Iﬁj}flh
Austin

r Ml s sliad) 325 Y1 O el Al

¥ a3 dlink = 128 kbps axaiw <o sw (Chicago) sl ol «(fail) akaiil (New York) s (Chicago) osbe link = 2Mbps o dla 3
A e A L) (ld (New York) ol Jsa sl (Chicago) 4eaiivy s el (i alaiiul (San Jose) L8 4lla & «(San Jose)
.Ju=iY) 4 (metric) ) oY i) s o sSes (Austin)

Al s Gl 5 S Jlsad) e dla3

.delay = infinity (-1) a8 & (S route e a0l geal sale update Jleb o si route sl sl 1) i levie -1

Al e i) AGa0 45 )k Gl Jalay 430 (redistributed into EIGRP) s Jdas JJA (e 45 yae &8 3 idd) route OIS s 4 -2

A& 45y plal) iy Jalagas s link & (e Jesiall (neighbor) ) sea sl dia 430 fink ) J sl oo Al 8 s -3

Dla ¢ e 228 A routes ! (delay = infinity (1)) A= 553 update Jwl &% s 43 (neighbor loss) da 4 -4
.neighbor

.(debug eigrp fsm) ¥ JMa (e &S5 (debug eigrp packet query update reply) Al el ¥ JMA (e lld aiti apkainss
Local Computation

Al i Feasible Successor oe casill oy 43lé syccessor st router 13 S5 down Y sy (pee destination Y Jisly @Y link ) aaie
ol &y Y &l passive Aa i destination Jkus routing table ) topology table (s route 13 Ji &i L aa
.code 4y yhay Ciandle g M JKEN 5 oo peall I @l update Jus ) a3 b (diffusing computation)

Try to find a better route:

Find the new best route in topology table

If NewBestRoute goes through a feasible successor then
Select the NewBestRoute
Send update packets to all neighbors

Else
Ask other neighbors about an alternate route

End If

Diffusing Computation
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J) s 3k e (diffusing computation) e dae ) s Jaandiy law bk ((FS) o daw Jlus ((EIGRP router) 2as ol dla d iy 31 L
route U ey Jlse e Ol OS

Adull @l gaall 8 (Diffusing computation) ) L o3

Cigan gia i Aadlall e 2ga g el Jgmasll oty Jlase e Sl S (531 route Wi topology table & (Active) 4adle gay ol -1
query e ool IS 2 S e () 2085 5% <Joop
Ol e Jeay 3 (replies) &l (reply-status table) = e s ol 2y -2
(AW e ey g )l ) (query) Jl o -3
New neighbor -
bandwidth * Juis Jis Change in cost -
Link failure -
(status table reply) & o2 Ao jla IS ol s 063 S s <(topology table) (8 4 3ad by 5 o) sall JS e 2l aead oy -4
.(the routing table) . (the new best route) &= a5 (topology table) o 2, Juadl Jlis) &4 -5
.(network topology) -t sl il e aa LAY o) sl I (update) Jws) & g5 ma O8I -6

Receiving a Query Packet and Responding to It

:query Aallad Jgaall & daia sall o) il alaainls (query packet) duisd e i) ) Jasy

Action Taken upon Receiving an EIGRP Query

Condition Action

Route not in topology table Reply with infinity.

Route already active Reply with current best metric (could be
infinity).

Query received from nonsuccessor Reply with current best route.

Query received only from successor, no other Reply with infinity.

EIGRP neighbors

Query received from successor Select new best route. If it goes through a
feasible successor, reply with new best route,
otherwise extend diffused computation.

e sleall (Ui route Il il (query) duol 8 58 (IS sase routese (query) Ahas il of Ala 8 Jsaall 4 Gaule ) A8yl
AGLL Slaslaall e Liase dalad g S (o8 B0a])

Finishing a Diffusing Computation

Ldle s alys topology table (8 e sleall 0 333 aly 5 ) juall e reply Juind (8 555l lay Casw 4ld query Ju ) dlee iy Al 8
<l aaead ¢(diffusing computation) 4dee 1as query JS ce (reply) axs Jusin) e JWS) 223 «(reply table) o)l Jsaall 4
Aoy @lld 2ay () ol a3e) Ay gl Gasal) Al e ol luse Juadl LAY (computation) dddes 1o dalead) (e elgiY) ey 5 Alisall

.l downstream router Jia) U chest route i «(computation)
Monitoring Diffusing Computation
i B3b 82 (Diffusing Computation) 48l e aukaing

.(EIGRP debugging commands) alaiin) auaind 3 jsall QI 4 -1
.(Diffusing Computation) 4slee ¢l <35 ¢(EIGRP event log in the router) alasivl -2
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.(commands and show ip eigrp neighbor show ip eigrp topology) Jie sl sl alasis) -3

m d 13gd deainaall 5l Y1 e ST Ll Uany J )
Commands Used in Diffused Computation Monitoring

To Display ... . - . Use the Following Command
Routes currently under diffused computation show ip eigrp topology active
Routes currently being converged show ip eigrp topology pending
Whether this router is a potential bottleneck show ip eigrp neighbor detail

(o s JSLEA) (e Ao gaaa Giad 38 (neighbors) Gl (query) dhe) dalee a2y

.(route flaps and network instabilities) | s 48 (active routes) (e S 2e 3 dlla G -1
bottlenecks 25>y Jwia) s (network convergence) # s Al eds 438 (active times) s J shay Laxie -2

.(routers that don’t reply to queries)

bottlenecks 255 ) Liadd yedy 48 () juall (e JilE sae (4 (reply) 4 Jaiiy) b adaiival (active times) Jshs Levie -3
Ol ae Jlaiy) 8 AK5e 35a s 5 ¢(routers that don’t reply to queries)

ol A8 Gl s B2 e (reply) U JUaEY) 3 adasiuddi(active times) Jsks Laie -4
interface bottleneck or a highly redundant topology.

Stuck-in-Active Routes
NP reply.4 J)l\g)ij\)l\ MLQ)Q\JBBM: Slla USS reply_.va):\:\_'q}é query )3)\)3\ Jay Ladie Lﬁ)ﬂwugabul:

.query Ju ) daal i 8 (failure or shutdown) s i sl i s 3 -1
Yl ddaal 83 A (congestion or overload) A 4 media S Als 4 -2
.(software or hardware) & error <lia cilS s & -3

Ol Vsl oda Jie aiad (ST ¢(computation) dslee a8 S (diffusing computation) dleal se (e a8 g5y 535l 1 o8 3Ll VS 3
.(diffusing computation) J) JWiSY il 3aS 85 )38 EIGRP

Ol (i s creply Jbub cuaiad ol Sl ) jaall ae A8l adafi &5 ¢(diffusing computation) dslee Aakalis &5 2aaall gl o) Al A
((SIA)stuck in active) A & i Ll reply Jusi ol (Al

b ol Jsaal) L85 ((Dead) 4 reply Juos al gl Jlall e Glass Y15 (3383 3) & reply 4d) dhai a3l 50 W phasio i) saall i

Changing the SIA Timeout AU el NI DA (e (SIA) sl Jaaas
Task Command
Change the Stuck-in-Active timeout router eigrp <AS>

timers active-time <timeout-in-minutes>

Disable the Stuck-in-Active check router eigrp <AS>
timers active-time disabled

o) il ) 338 5 5 Sl il S (slow-speed or lossy links) as routes s ol i ¢ (route flaps) 33 4xsbay sale SIA

route s> a2 Als A query dw i 4S8 A &l il US o(down) Als I Jiiy (interface) Wdie bk (Flapping interface) -1
.(SIA timeout) = < 138 5 403 3 (queries) 2235 bab (Jay
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(B iy 138 g el jua g alalae ] st 5 A1 gl G ) sl ADle e o lalae Y 8 yuad Al 8 1(Configuration change) -2
SIA Al 8 Jsaal 8 (low-speed media) ASuil) culs Al

(SIA) Ala 3 gl Jass 13 g s <l el Jlay ¥ sale] (b s 448 Link e 5030 Jaall a3 (Heavily loaded links) -3

lae B ()58 JaY15 e BW desy bad asa 5 ) 525 BW (& <Yl ks (Misconfiguration of the bandwidth parameter) -4
SIA AL & 55l das s 50S JSG query 2sa (8 iy

<)) (o G5 |OS sl Ble) je iy Lk (OId EIGRP code) -5

.Frame-Relay -6

EIGRP Traneport Mechanieme and Protocole []

OkEs) 2 g 4l ) Laséy 138 ((Reliable Transport Protocols (RTP)) JSis abus of Gaagy cilila) asy (8 EIGRP (o8 ¢ sadl O ol i) i

: L (EIGRP transport protocol) aeas s

(TCP) & JUdl Juw e Lk (RTP) pdiien 353 50 JsS5 50 i) -1

RTP Alany o 58 Gald JS5i5 0 ppanai -2

LAl s Ay &l UL ((multicast data delivery) Jie @l jadl (s alaiiul (e &Y EIGRP JsS 5350 O s (g2 o J5Y) sl
Overall Map of EIGRP Processes, Prorocols, and Dara Strucrures

Route selection process

A

Topology database

3 Other
protocols

A
v
MNeighbor | . DUAL (Diffusing Update
table T Algorithm)
A A
h 4

Transport mechanisms

I Hello protocol ‘ | RTP

;S 3ésy (EIGRP transport protocol) e

.(EIGRP hello protocol) alasiuhy (Saaliny JS&y ol juall GLES) o3 -1
pladindy =

.(neighbor loss) <23 (hello protocol) <l -2

(reliable) J<& Jan ULl aes -3

(multicast) s (unicast) Ll bl Jis &5 -4

ol ae iy K1 (network conditions) &2 il 2l e e Jasny (transport protocol) -5
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BW (3 50% anads aiws i da 50 el dla 3 Joay ((bandwidth) alasis) 8 (=iss EIGRP 4 «(proper configuration) & -6
i EIGRP i

EIGRP Encapeulation Methode and Packet Format[]

The EIGRP Packet Header )
elial JAI 8 aall (common header) a2aiey <o gu EIGRP Packet JS
< 32BITS >
8 8 8 | 8
VERSION OPCODE CHECKSUM
FLAGS
SEQUENCE

ACK

AUTONOMOUS SYSTEM NUMBER

TLVs
:(Header Field) = 4alall J séall mua 53 L Laid
EIGRP packet types. s 13 5 (Originating EIGRP Process) (s o=\ Jlaal sxxiVersion -1
lacle EIGRP Packet Jo\S sasd e Jaxi Checksum -3
1 Update
AP header
3 Query route Js 4l J(0x00000001) S s & i Flags -4
- Reply .(new neighbor) Y 4}
5 Hello bl 30 ) 5als 32bit e 5oke 45 Sequence -5
. IPX SAP RTP J& (e pddiny (53l
A s Al e aSUll ) 55 32bit e s0ke a5 ACK -6
10 SIA Query Lila s «lily sl s hello packet o 3)le sa 5 calldin)
11 SIA Reply .unicast o5

.(number of the EIGRP domain) | s»ius AS -7
Gl glea ) ALY cLength 3 (2bytes) XS5 type o« IS (2bytes) o= 3oke a5 «(Type/length/Value) &) s+ TLV -8

D Jady (s A
FEIGRP Parameters TLV.
- 32 BITS -
8 8 8 8
TYPE = 0x0001 LENGTH
K1 K2 K3 K4
K5 RESERVED HOLD TIME
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Hello Packetl ]
Al s dlb hello packet » s

sl sy QLIS e day -1
N sl el Jsd e SU a5 DA o Jsial) e de gena dasy -2
(S5 Sy Bl Ju )l s el Glaid e @3l Gl gl 481 je e ey -3

Sl e Al Sl glaal) Jasy SIS cclalasy) S A multicast S5 (unidirectional protocol) & (hello packet) & Jus ¥ &5 buka
:sll) s i 3

a. Its I0S version and EIGRP code version
b. The K-values the router is using
c. The hold time that should be used to detect neighbor loss

s 25 S el Al (K-values) ge ikt of &Y Sl (K-values) pasé e Jasy 55 30 ) (hello packet) Jsas 22
Subnet & (e (58 o WY 35 (source address)

e sl dulee Y ((secondary) e aee w45 «(primary IP address) ki of 3N ) (primary IP address) e S ¥ dlee a5 Layla
(primary IP address) sasi e s &

:La «(neighbor loss) u=~4 (two timers) Ci 5 (hello protocol) plaiu

el S hello Jw) Gl a3h S8l (e oS Jay s 5 Hello interval -1
.(neighbor dead) o= = O Ui (hello packet) Jis ol 43l Wlda i) 5,50) iy i 5l (4 oS iny 5315 Hold time -2

(interface and encapsulation) e <8 5l iy ik

Default EIGRP Hello and Hold Timers Dt LS B G U sl
Interface Type Encapsulation Hello Hold
Timer Timer
(sec) (sec)
LAN interface Any 5 15
WAN interface HDLC or PPP 5 15
NBMA interface (X.25, Frame Relay, SMDS 60 180
or Dialer) with bandwidth <=T1
NBMA interface with bandwidth > T1 5 15
Point-to-point subinterface over NBMA 5 15
interface

AU el YOS ¢ i BN i §
Changing the Hello and Hold Timers AR el 53 B Ge (hold timer) s (hello timer) & % L5

To Change... ... Use the Following Command

EIGRP/IP hello timer ip hello-interval eigrp <as> <seconds>

EIGRP/IP hold timer used by other routers to ip hold-time eigrp <as> <seconds>
detect this router’s failure
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A el Y1 JMA e interface S (hello) (M&) akains Sl
Disabling and Enabling EIGRP Hello Protocol on a Per-Interface Basis

Task Command

Disable EIGRP hello protocol on a single router eigrp <as>

interface passive-interface <interface>
Re-enable EIGRP hello protocol router eigrp <as>

no passive-interface <interface>
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(EIGRP routing process) dau) 5 saasall 35N Jaby o8 Wiy slie A (Interfaces) ge p2diun i (passive-interface) aladin) alain

A9 Je (command passive-interface) S

passive sl daxy interface &) pe Jsa A8he ol doe s Y -1
passive interface J3a (e updates &l Jws)) a2 ¥ -2
(internal route) &l e (EIGRP topology table) & ks (EIGRP process) s & (passive interface) s (subnet) 4l -3

Monitoring EIGRP Hello Protocol
A el V) adai Gaee e Janally s SV S Figrp hello protocols 48) e el (e (s

1- Debug eigrp packet hello
2- Debug ip eigrp neighbor 10.1.1.1
3- service timestamps debug datetime msec

r Sl Y aladin) ey sas e s ISV hold time e Sl slae (= e (S
Show ip eigrp neighbor
Reliable Traneport Protocol

Jsall (e ok s «(sequencing, ack, retransmission, flow control) Jie 456 alaaiuls o)) pal) (p FIGRP (A daa sill Clily Jols ey RTP
Juo¥) danb g packet ¢sil i )
Unicast and Multicast EIGRP Packets

Packet Unreliable Reliable
Type/Reliability
Unicast ACK Reply

IPXSAP Response
Multicast Hello Update

Query

IPXSAP Flash Update
IPXSAP General Query

interface XY enqueued 4les (5S35 unicast Jw oY) &5 Ja o as S
unicast &S5 \&@8 ) s multicast oY) lee 18 jiall ye daadll <S8 Un/reliable mcasts JYA (s o35 multicast

Un/reliable mcasts: 0/@ Un/reliable ucasts: 13/41
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Cequence Numbere and Acknowledgmente

Ll o5 Al (Jost packets) 48z 535 S (sequencing and sequence numbers) dalee 345 s (reliable transport protocol) JS
Al L) gaa) IR (e o 38 5 Lgari i XS g Ll )

1. Use different sequence numbers for unicast peer-to-peer flows and multicast peer-to interface flows.
2. Use the same sequence numbers for all packets, but accept that the sequence numbers received by the peer are
nonsequential.

:(sequence number) Ju ) a5 S ddaadla aodatid  Jul) JSE) JSA e
Simple RTP Sequencing and Acknowledging

Router A Router B

| Update Seq#=123 ACK#=0

<——{ ACK Seq#=0 ACK#=123 |
4—{ Update Seq#=256 ACK#=123 |

| ACK Seq#=0 ACK#=256

|

!l

| Query Seq#=12? ACK#=256

< Reply Seq#=259 ACK#=127

[ ACK Seq#=0 ACK#=259

|

Retranemiccione and Retranemicecion Timere

A i gy U IS 5 Updateosss Jus) galapm o (paa 85 Jupall Ty o gud Joay ol 5 Update Jlu)) o5 s &

5= &
Router A Router B

X

— | Update seq#=123 ACK#=0 | ——>

Retransmission timeout

—Y—| Update Seq#=123 ACK#=0 [——>
< ACK Seq#=0 ACK#=123 |

31550 Update Jus ) day Cisud Update dswas aie Ju yall (i 5y o sud ACK oy ol Ao 8 (Gulaly s Update Js ) ke ) dlec

Sl a5 Al Jalay g sas) 5 4 34y Case Gl 5 Sequence Jis A (e Gl 5 Update (i (e (it 35 5 (5 s Jifinall Lagha
Sl e

A ia s

RTP Recovery dfter Acknowledgment Loss

T T

Router A Router B

y'y l Update Seq#=123 ACK#=0 |—> X
X <«———{ ACK Seq#=0 ACK#=123 |

Retransmission timeout

—Y [ Update Seq#=123 ACK#=0 | —— >
<[ ACK Seq#=0 ACK#=123
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o ACK Usas U8 Update »2aly s (3) < 5l L (retransmission timeout (RTO)) = s W o iy Cosas (3) i gl) oy
.(Smoothed Round Trip Time (SRTT)for every neighbor) = s~ <85 32 53 WS «(Round Trip Time (RTT))

A bl ol (Ple pid A jae 76 305 () Dy sole) 5f a1 U ik She ) i 8 (RTP) & e 255 o pedl s
(dead) S~V &l sl (Hold time)

Show ip eigrp neighbors
(RTO =SRTTx6) o} (Jall o a3 Bladl ) 50

(retries) Wl «(retans) JM& (e Jus )Y salel &35 ja oS daadle aukiws Lld «(show ip eigrp neighbor details) ) ¥V I (e oS
d\.u)}” BJ\L) ‘f HYJIAAM e e JJa:\s

.(show Ip eigrp interface) ¥ JYa e 4k3, gbins interface JS (e Ju ¥ Jase 5 (S
Mixed Multicact/Unicact Operation

g ACK Quiz ol ) Jlall o Gas Jua o a5 ACK dusl (53 (g iy S5l W O IMS (e o35 multicast 4 ks (packet) Juao) s
unicast ) multicast (» Jis~3) 138 cpacket Jw ) 3ale)

aay ol D (e 28 ACK (S5 gaandl (30 30 a3 multicast 445k B,C and D ) A (s« updates Juw ) o3 43l (= 58] M) Jsal) b

Sample Multicast Transmission with Proper Acknowledgments

e

Router A

| Mcast Update Seq#=123 ACK#=0 |———>

ACK Seq#=0 ACK#=123 | |h‘3"
eq#HF= = =

Router B
=

<—{ ACK Seq#=0 ACK#=123 | l'_? ;

Router C

CK S c | |h'3“
ACK Seq#=0 ACK#=123 c

Router D

D sk asly gl ) ) unicast &k ks ypdate Jus)) sile) T o s Lia

Multicast Transmission with Unicast Retransmission

~5z

IAJ:‘
Router A

—A—| Mcast Update Seq#=123 ACK#=0 }—»
—
4—{ ACK Seq#=0 ACK#=123 | = ;

Router B

— s
Retransmission timeout 1—{ ACK Seq#=0 ACK#=123 I I == ’
Router C

—

X <—| ACK Seq#=0 ACK#=123 | =~ ;
v Ucast Update Seq#=123 ACK#=0 |—> Router D
< ACK Seq#=0 ACK#=123 |




@L& m/e dlac)
dL»J\‘J\ sale) i B e r‘s ‘L_@\)A b\kﬂuﬁ; crouter D ‘;\ unicast packet d\_uu\ 3 glay Chgu s (RTO) . 45."3 router A ]'“,, i g bosle
.(show ip eigrp interface details) : S ¥ J3a e unicast s} multicast 44 sk

EIGRP Neighbore
Enabling EIGRP Neighbor Debugging and Logging A a1 IS G ol A s Al bt
Task Command
Debug EIGRP neighbor events debug eigrp neighbor
Log adjacency establishments and losses router eigrp <as>

eigrp log-neighbor-changes

Diccovering New Neighbore

EIGRP process < =5 & A Interfaces JS JYA (e multicast 3 yhy allu ) 2T g G WS o)) pual) LS| ol hello packet JIA (e
Lale

Initial Topology Table Exchange

& INIT = Wl i S5 topology table Jals A das Ala je 1asi Jal) as hello packet parameters 4&las s Ja 3 ga 5 LIS Dolae 2ay
O8N G Gaany (3 g bl Amia 535 5 sem 0 5k MU SN caaall el ) Al ) & ypdate Jis J )

Initial Database Exchange—Typical Scenario

Router A Router B

New neighbor, start
database exchange € | HELLO ‘
Unk ighb
—— UPD Init=1 Seq#=123 ACK#=0 |—> X N rop padket

Retransmission timeout

B Unknown neighbor,
— 1 UPD Init=1 Seq#=123 ACK#=0 |—» X drop packet

New neighbor, start
‘ HELLO > database exchange
Retransmission timeout
<«———{ UPD Init=1 Seq#=567 ACK#=0 |
Y . The remaining update
—( UPD Init=1 Seg#=123 ACK#=56?}—> packets are exchanged

|

UPD Init=1 Seq#=568 ACK#=123 ‘

- Piggyback ACK is used since these
‘ UPD Init=0 Seq#=124 ACK#=568 ’ packets were already enqueued

Last packet is acknowledged
ot AGK packet <«——— ACK Seq#=0 ACK#=124 |

(S V) JAA e ll3 A ye padaiani g

debug eigrp packet hello
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Adjacency Recete—Caucece and Concequencee

2.

) G g JU Jsaall s <(adjacency resets) () Lxdsi S Gl s 55 (Sedll (s (Hello Protocol) s &

Various Reasons to Reset EIGRP Adjacency

Action

Effects on EIGRP Adjacencies

No packets are received from the neighbor
within hold timer.

Neighbor is declared dead (see the section
“Hello Protocol™).

A single reliable packet is retransmitted at least
16 times and for a period larger than the hold
timer.

Neighbor is declared dead (see the section
“Retransmissions and Retransmission Timers”
for additional details).

The interface goes down (line down or line
protocol down).

All neighbors reachable over that interface are
declared dead.

The interface is shut down by an operation
action.

Same as the previous entry.

A network is removed from EIGRP process.

All neighbors belonging to that network are
declared dead.

1 AUl die =iy Ca s 46 (adjacency reset) i s b

The neighbor (or several neighbors) is removed from the neighbor table and EIGRP loses all information about that

neighbor.

A link down()event is generated for the neighbor. All the routes received from the neighbor are removed from the
topology table and either local or diffused computation is started for all those routes where the now-dead

neighbor was the successor.

Commands Used to Clear EIGRP Neighbors

el b Lgassies 1 el ) inns s

To Clear Adjacency with ...

. .. Use the Following Exec Command

A single IP neighbor

clear ip eigrp neighbor <ip-address>

All TP neighbors reachable over one interface

clear ip eigrp neighbor <interface>

All TP neighbors of all EIGRP processes

clear ip eigrp neighbor
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.(adjacency reset) dsles aaa3 ) & il (amy b Lad
Configuration Changes That Can Cause EIGRP Adjacency Resets

Configuration Change Effect on EIGRP Adjacency
Change in interface bandwidth, delay, All neighbors reachable over that interface are
or MTU size reset

EIGRP split horizon is configured on the
interface

EIGRP summarization is configured on the
interface

1P, IPX, or AppleTalk address of the interface
is changed

Interface is configured as passive-interface

Per-interface distribute-list in or distribute-
list out is configured or removed

ACL referenced in per-interface distribute-list
is changed

Autosummary is configured or removed All adjacencies of the EIGRP process are reset
metric maximum-hop is configured

Per-process distribute-list in or distribute-list
out is configured

ACL referenced in per-process distribute-list
is changed

Juiind ke a5 &l e o s L3N 5 (neighbor table) e Sl A3 Alesy 058y i) ) 46 (adjacency reset) des o5 Alls
el JU) SN 5 ecig pre e s e U LY Ledda ddee 255 oKD (data receiving)
Recovery from Operaror-Tnitiared or IOS-Triggered Adjacency Reser

Router A Router B
Meighborship is reset on
Router A

Unknown neighbor, ;

drop packet X <«——— UPD Init=0 Seq#=555 ACK#=0 |

HELLO from existing
| HELLO | 3 neighbor, no action taken

Mew neighbor, start
database exchange E | HELLO |

— 1 UPD Init=1 Seq#=123 ACK#=0 |—> X Neighbor was reset,
ecliare nim aea

Retransmission timeaout

—& 1 UPD Init=1 Seq#=123 ACK#=0 _|—— X Unrgewn neignbor

Mew neighbor, start
HELLO I 2 database exchange
Retransmission timeout
<—— UPD Init=1 Seq#=567 ACK#=0 |
L _ _ The remaining update
—— UPD Init=1 Seq#=123 ACK#=567 | —> et e e

<« UPD Init=0 Seq#=568 ACK#=123 |

Piggyback ACHK is used since these
packets were already enqueuad

Last packet is acknowledged
with ACK packet <——| ACK Seq#=0 ACK#=124 |

| UPD Init=0 Seq#=124 ACK#=568 | ——>
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Monitoring EIGRP Neighbore

rdsanll b A sl el Y1 (amy DA (e (EIGRP) U 481 50 Jae adaiass
10S Show Commands Used to Display the EIGRP Neighbor Table

To Display ... .. . Use the Following Command
Summary information on all neighbors show ip eigrp neighbor
Detailed information on all neighbors show ip eigrp neighbor detail

Summary information on neighbors belonging  show ip eigrp neighbor [<as>] [<interface>]
to one EIGRP process and/or reachable over
one interface

Detailed information on neighbors belonging to  show ip eigrp neighbor detail [<as>]
one EIGRP process and/or reachable over one [<interface>]
interface

Information Displaved by the show ip eigrp neighbor Command

Internal 11OS neighbor index

MNeighbor IP (or IPX/AppleTalk) address

Interface on which the neighbor is reachable

Last Sequence#received

Hold Uptime SRTT RTO Q Seq
(sec) (ns) Cnt Mum
13 01: 16:24 40 1140 (0] e

149 01: 16:24 24 1140 (0] 9
14 01: 17:15 14 200 (0] 11
10 O1: 17:58 29 3036 (0] 26
14 01: 17:59 23 200 (0] 27

I Remaining holdtime }—/

I MNeighbor uptime

[ Current SRTT and RTO values

l MNMumber of packets enqueued on transmission list




e IVIRPEUYARIATY
) Sl 6 sl Juadi ST S8 allas S

Additional Information Displayed by the show ip eigrp neighbor detail Command

I Retry count for the currently transmitted packet

| Total retransmission count

r 1#sh IP eigrp neighbor detail
IP-EIGRP neighbors for process 1
H  Address Interface

Hold Uptime \SRTT RTO Q Seq
(sec) (ns) Cnt Num

2 1.2.0.2 Et0 14 00: 00: 05 7 200 0 274
Version 11.3/1.0, Retrans: 2, Retries:

0 1.2.0.3 Et0 11 00: 00: 08 0 4500 3 357
Last startup serial 569
Version 11.2/1.0, Retrans: 2, Retries: 2  Waiting for Init ACK

UPDATE seq 307 ser 29-569 Sent 8924 Init Sequenced

5000 1 70

| Neighbor I0S version

I Packet currently being transmitted

| Other already enqueued packets

¢l xie (adjacency reset) ddee s &l Hlall alay (oS Jhgudl (S

ANIT=1 Jasll A e il sl

EIGRP Topology Table

«(other routing protocols) ¢ s O sl (e Alieal) Cila slaall ¢ 330 DUAL o) g3 8 a33%y s EIGRP (58 &l | pualiall (pa aal g iiay

P wnNPR

.(routing table) l Ay & Sl dplua clilee o3 o3 (e
. *s topology table (» route 4l a3 ISA (0 (Al Gkl o b oy el 8

An update packet with a no infinity delay is received.

A reply packet with a no infinity delay is received.

A route is redistributed from another routing protocol.

A directly connected subnet that falls within one of the networks configured in the EIGRP process becomes active.

.(update) Jae & Ji (new route) Jae &Y 43 (no infinity delay) = J&) ¢ (reply) Jusiv) o3 s 3
:s» s topology table ¢« (delete route) e ai il 3yl Ll

A directly connected subnet becomes unreachable (layer 1 or layer 2 failure or the interface is shut down by the
operator).

An update, query, or reply packet is received with infinite delay.

A redistributed route disappears from the source routing process.

A neighbor is found dead.



EIGRP Topology Table Contente

e IVIRPEUYARIATY

Al el Y1 JMA (e (EIGRP topology table) oe dabull) cila shaall jleds) aadansis
Show Commands to Display Summary Information on the EIGRP Topology Table

To Display ...

... Use This Command

Summary information on all EIGRP topology
tables

show ip eigrp topology summary

Summary information on the topology table of
a single EIGRP process

show ip eigrp topology <as> summary

Routes that are used or could be potentially
used in the topology table

show ip eigrp topology [<as>]

Summary information on all routes stored in
the EIGRP topology table

show ip eigrp topology [<as>] all-links

4 835 gall il sladll Lila wdalls 5 ¢((memory usage and convergence speed) (= S e Jisi Topology Table 4 i sbeall 334 5
«(highly meshed) 4Saall o) ey 436 laa ,3 ST culS Alla 8 (S35 ((routing table) 325a sall routes e ST (55 <(topology table)

The show ip eigrp topology Command

Fred#show ip eigrp topology
IP-EIGRP Topology Table fof process 1

Codes: P - Passive, A, - A

R - Reply, r -

P 1.1.0.0/24,

.(EIGRP split horizon is turned off in the wrong place)

(show ip eigrp topology) » g i Ml Jsall s

Router’s own distance |

Reported distance l

Reply status

/—I Feasibility distance I

1 successgrs, FD is 8563845248
via Connected,/Serial 0.2

via 1.2.0.2 (20517120/20512000), Ethernet O
via 1.0.0.2 (854382848/20537600), Serial 0.1

P 1.1.0.1/32,

1 successors, FD is 389120

via 1.2.0.2 (389120/128256), Ethernet O

via 1.
P 1.1.0.3/32,
via 1
via

I Number of successors

1.0.1 (8563973248/128256), Serial 0.2

1 successors, FD is 46359296

(2.0.3 (46359296/46354176), Ethernet O
.1.0.3 (853973248/128256), Serial 0.2
.0.0.2 (854485248/46354176), Serial 0.1

Internal and External EIGRP Routee and Additional Route Atiributee

(Sl Y aladin) sy e route o ST Jualds i (S

show ip eigrp topology <address> <mask>

External ¢ sl Internal ¢ 43 2 &3 Ja route § 5 waad aadaivs Nl
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sroutes e LA e i gl Hl Jaasy g,-i OSadll o (Al dpa Al abadll Gaey oSG J saa)

Attributes of External EIGRP Routes

Attribute

Meaning

Originating router

Router ID of the router redistributing external
route into this EIGRP process. The router 1D i1s
an IP address that follows the same rules as the
router 1D for OSPF or BGP.

AS number

AS number of originating BGP or EIGRP
process.

External protocol

The originating protocol from which the route
was redistributed into EIGRP.

External metric

The metric of the redistributed route in the
originating protocol. For routes redistributed
from OSPF this would be the OSPF cost, for
RIP routes the hop count, and for the EIGRP
routes the composite metric.

Administrator tag

32-bit quantity that can be set in the
redistribution point with a route map. The
administrator tag has no meaning for EIGRP
itself. It can be used, however, to fine-tune
redistribution.

Monitoring Network Convergence through the EIGRP Topology Table

.topology table e S| e slaa 4 jaa 200l yal $¥1 A (4o gadaiass

Show Commands That Display Routes in the Convergence Phase

Command

Printout

show ip eigrp topology active

Displays only the routes for which the diffused
computation is performed

show ip eigrp topology pending

Displays the routes that haven’t converged yet
(for example, diffused computation is
performed or outgoing updates are still
pending)

Building Routing Tablee from EIGRP Topology Tablee

& (Routing Table) » (wal s g dulec a3 Y 5 ¢(the EIGRP topology table) o= (Routing Table) cxsSi dalee (4 sk Al
route duzdl JLEAY jlassae (e (routes) 4l aadiud (administrative distance) oY «(the EIGRP topology table)

sy oo s» EIGRP L 5 ((equal-cost load balancing) -ems sl s 4w Jia 44 7 samsa (53 5 ¢(successor) s Juail s oy lasla

.(variance) = (send 428 JMA (e ¢(unequal-cost load balancing)



Adminictrative Dictance of EIGRP Routeel ]

e IVIRPEUYARIATY

A (e W yuis ailaiv s ¢(External = 170) sf (Internal = 90) /S | sw (administrative distances) 33 (< (EIGRP route) Jkis) yixs

:&L’d\

Different Ways of Setting Nondefault Administrative Distances of EIGRP Routes

To Change...

... UseThis Command

Default distances for internal and external
routes in an EIGRP process

router eigrp <as>
distance eigrp <default-internal-distance>
<default-external-distance>

Distance of all internal routes received from a
neighbor or a set of neighbors

router eigrp <as>
distance <distance> <neighbor-ip-address>
<wildcard-bits>

Distance of a select set of internal routes
received from a neighbor or a set of neighbors

router eigrp <as>
distance <distance> <neighbor-ip-address>
<wildcard-bits> <route-selection-ACL>

EIGRP Variance and Ite Influence on Traf fie Load Sharing

variance ¥l JMA (s (unequal cost routes) o (load-balance) Jas gaaivs sbial Jsanll (& daia sall el s¥1 B4 (e
Configure Unequal-Cost Load-Sharing with EIGRP

Task

Configure With

Configure unequal-cost load balancing

router eigrp <as>
variance <factor>

Configure proportional load balancing between
unequal-cost routes

router eigrp <as>
traffic-share balanced

Use only minimum-cost routes for load
balancing

router eigrp <as>
traffic-share min across-interfaces

Configure the maximum number of equal-cost
or unequal-cost routes for a given destination

route eigrp <as>
maximum-paths <1 to 6>

Configure per-packet load balancing over an
interface on all platforms

interface <int>
no ip route-cache

Configure Cisco Express Forwarding (CEF) per
destination load balancing

interface <int>
ip route-cache cef
ip load-sharing per-destination

Configure CEF per-packet load balancing

interface <int>
ip route-cache cef
ip load-sharing per-packet

Aalll b g 580 @ (unequal-cost balancing) 4 ae= (variance) Y i

1. The router’s own distance from the topology table entry is less than feasibility distance x variance.

2. The alternate path toward the destination goes through a feasible successor.

[(feasibility condition) b _s&ll Gidai o s Sl 5 ¢(maximum-paths) ¥ J3A e w35 Goall jlosally oSais S

.(EIGRP composite metric) 4 e ity 5315 ¢(unequal-cost routes) ge ity s 5 (traffic-share) dee gokains



e IVIRPEUYARIATY
(paths) 4 oS! «(minimum-cost paths) = ki (balancing) das 43a (e a3 44 «(traffic-share min across-interfaces) ¥! L
.(IP routing table) . i 33 53 50 (55

Y i gy JUl) Jgaall g Interface JSI (switching path) e a3 (load-balancing) dee 44 )k
Load Sharing Mechanism Used Depending on the Switching Path

Switching Path Load Sharing Mechanism

Process switching Per-packet load sharing

Fast switching, Optimum switching, Per-prefix load sharing (for example, all traffic
Autonomous switching, Silicon switching, for a certain prefix in the routing table flows
Netflow switching over one interface)

Cisco Express Forwarding Per source-destination-pair load sharing (for

example, all traffic for a certain source-
destination IP address pair flows over one
interface)

Cisco Express Forwarding with per-packet load Per-packet load sharing
sharing configured

Al o g il aady o sy (g3l 5 malil) aaall Ble) e Lead aaa (Unequal load balancing) alaaiy)

Variance Rule 1
.(not a feasible successor) & (e &S 5315 ¢(successors and feasible successors) - (traffic) Jread st A jluall 48 jaa cang

Variance Rule 2
S sad s il i gl aladl) 3K i (load-balancing) Jee (e 2SI Gany

Variance Rule 3

i sl LAY (Hot Standby Routing Protocol (HSRP)) Jie 4l (e 1Y &8 | AN 455 JMA (1 (load-balance) dae Lo dla 4
LAN e s Al

Variance Rule 4

paal U jaa (feasible successor) Gl Jem K ol s (K1 cJany (load-balancing) oS s 8 Lela (Saall (e ASGe 3 ga s Ala A Lok
B 4y Hhay Jead)
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EIGRP Route Summarization

Auto summarization

(summarized) Jae aakivs 5 «(IGRP) I (classful behavior) usé (EIGRP) (bai (Al <l juall (1 aiad (Auto summarization) 4dec
Al 3ac el Lad

(metric) @« o5 (major network prefix) ki «(another major network) !l (one major network) . (subnets) ge ey 25Y
e IS5 Juaidl interface 4 s We 35 (subnet) w8y

Sy JSa Walae ) o5 ) (discontiguous subnets) aex ¢S ¢(VLSM) ) ae s EIGRP Al Waila

‘auto-summarization _alsl (axs I Jsaal) A
Configure Support for Discontiguous Networks in EIGRP

Router

Configuration

Command Meaning

No auto-summary Enables support for discontiguous networks in EIGRP. No automatic
summarization across major network boundaries is performed.

auto-summary Reverts to IGRP compatibility mode where only major networks are

(default setting) announced across network boundaries and the subnets are suppressed.

(router) - dlaidl () pall aueal (reset) dulee a5 4ks J V1 jaY) Gudai o3 Alla b
Gkl dlee oL Lgdle) ya g Sl 2o l) iany Ladk g 33820 dulee (auto-summarization) cuki ddles
EIGRP Autosummarization Rule 1

Al (e 3aa) s B e ol s Wllda cilSesl) JSI (summary route) sl e Jasy 4ild 4 jee 4805 (e ST (EIGRP process) sl oS L sie
.(EIGRP topology table) (s 335 se 4S8l (3 duc )

EIGRP Autosummarization Rule 2

z)d g e KAl ISl JS 8 (metric) J8 4 535 (Null O interface) Y s (3 5Y) 332l 8 oelii) &5 53 (summary route) ddles
.(administrative distance of 5) &= (IP routing table) * route ! laa

EIGRP Autosummarization Rule 3

Jul ay Laé (gl o))l ) (updates) Ju ) o Lexie (suppressed) o585 (Rules 1 and 2) 8 el ca ) ISl
.(summary routes)

EIGRP Autosummarization Rule 4
Lede (summarized) das &3 Y (EIGRP process) (8 52 s e CilSudi gl ) (et ¥ ) Sl

(=) 54 (auto-summary) G5 &8 Al A e Al o) gl
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;) s bl Laal oSI (boundary)ie (summary) dee 4t &l ¢ ol 58] S5 (auto-summary) @y Al b 4l as Lo 2adls 13)

EIGRP Aurosummarization Only Applies to Nerworks Defined in EIGRP Process

Network 10.0.0.0

Network 11.0.0.0

Network 12.0.0.0

10.1.2.0/24

router eigrp 1
network 10.0.0.0
network 11.0.0.0

|

11.3.7.0/24

10.1.2.0/24
10.1.3.0/24 -
- 10.1.2.0/24
10.1.3.0/24 10.1.3.0/24
11.0.0.0/8
Alpha Bravo | | Charlie
— 11.7.1.0/24 — 12.6.7.0/24 e
LT =1 = ‘T

router eigrp 1
network 11.0.0.0
network 12.0.0.0

no auto-summary

auto-summary

router eigrp 1
network 12.0.0.0

Sislol il (e 8 WS (10.1.2.0/24 — 10.1.3.0/24) 0sSedll Jus ) &3 (summary) dddes Caliy &5 (Alpha) sl s &l 5 5
Aoy 4 Lay oS ((summary) dddee 221 (11.0.0.0/8) Jwf (Bravo) < (JMills ¢ ol yié) <& Jers (summary) < <(Bravo and Charlie)
a5 LS Leglls s a8 4303 (Bravo) sl U (EIGRP Process) (s Legis y=3 o al5 (10.1.2.0/24 — 10.1.3.0/24) sl iy (interface) &

.(Alpha) ¢ &)

(Bravo) * (network 10.0.0.0) ASuill oy jai o5 ¢l Gy 13l ¢S

A i g M JSA 5 ((summary) e Lelbe ) ddless a5 g 1) sl
Autosummarization after Addition of Network 10.0.0.0 in EIGRP Process

Network 10.0.0.0

Network 11.0.0.0

10.1.2.0/24
10.1.3.024
10.1.3.0/24 10.0.0.0/8
Alpha Bravo ‘ | Charlie
r 11.7.1.0/24 ~ 70 12.6.7.0/24 —~
=

10.1.2.0/24

5~ mmr4

Network 12.0.0.0

11.3.7.0/24

P

—

router eigrp 1
network 10.0.0.0
network 11.0.0.0
no auto-summary

router eigrp 1
network 10.0.0.0
network 11.0.0.0
network 12.0.0.0
auto-summary

router eigrp 1
network 12.0.0.0
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Y Wi (summary) Jee a5 Ja &iasy 53 L (external route) 2sa s dla b MU Jaal 3G Les

i External Routes Being Autosummarized

Network 11.0.0.0 Network 12.0.0.0
10.1.2.0/24
10.1.3.0/24
10.1.3.0/24 10.0.0.0/8
- 11.0.0.0/8
Alpha Bravo | | Charlie
f~_-3__c,___ 11.7.1.0/24 ,_.:3:;3___ 12.6.7.0/24 f—-,-_-;:{:,___
\ Zl "
10.1.2.0/24 11.3.7.0/24

router eigrp 1
network 11.0.0.0
redist connected

router eigrp 1
network 10.0.0.0
network 11.0.0.0
network 12.0.0.0
auto-summary

router eigrp 1
network 12.0.0.0

a8l Sy (auto-summary) el 3sa s e a5l (10.1.3.0/24 — 10.1.2.0/24) U (summary) Jas & al 4 Laa (o gus

Jals (network) sl Als 8 Y) (summary) dae &k ¢ Jeaidls sl ((summary) ddee LleiiY (redistribution) ddes o casss 138

.(EIGRP Process)

.summary O (10.1.3.0/24 — 10.1.2.0/24) Jaind <o g &) i) 1) aaend Juilly

Query Boundariee with Autoeummarization

Al pranal Slealdie] @lly g Al = Al sada pe dlec il (auto-summary) Qi Sl dja\ e

Network 10.0.0.0

U(10.1.2.0/24)
Alpha >

—_—

oy
\ ”;1! s

10.1.2.0/24

Bravo

-~
—_

— = .“f}.ce'ﬁ l’*}”;

U(10.0.0.0/8)

Network 131.7.0.0

» Charlie

U(10.0.0.0/8)
» Delta

Okl Sl b mia e o LS (S0l G boundary sle ) summary dddes &35 s )l On update Jbe ) dulee &5 g dglad) b

o) 4l 1 g o) 53 53 s Bravo Jlall ) query Al ) & (o gud (i (10.1.2.0/24) A8 of Ala 3 Mie Giany Cogun A1 gy sl (K1

€13l a8 5 oy s ¢(Delta) sl ) Jll o o asll Qa3 3200 3 ¢S5 Charlie &Y sl

3 p a3 _piled summary dilee Ciaa 4 (10.1.2.0/24) A3 Jiiu 15 (10.0.0.0/8) 48l Jisind (Charlie) sl of Las il 2l

oLafl JC3) 4 LS (infinite metric)

Network 10.0.0.0

Q(10.1.2.0/24)
Alpha >

=

P —

10.; .2.;!24

)
——

‘ ‘ Network 131.7.0.0

Q(10.1.2.0/24)

Bravo =€

R(inf)

= Charlie

Delta
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~ i) 5 «discontiguous networks 4aill <l Ala i (auto summary) @3e) dilee o ()5S Of dsadl ity Gan Le (1
.manual summary per-interface

Manual Per-Interface Cummarization

Ay sl el e sy S Jsaall 85 per-interface 4k Sl summary Jes adiv 13)
EIGRP Per-Interface IP Address Summarization

Command Results
ip summary-address eigrp <as-number> Configures per-interface IP address
<prefix> <mask> summarization for single EIGRP process

Llany asiy i) 50l U=y s (Configuring or removing an IP summarization range on an interface) 4lee () U je Saw & lnka
.topology table & susd Qs Caliay 3 5 dide summary ddee < ) interface ¢ <l Sl (clear all EIGRP adjacencies )

¢manual summary per-interface (leleinhi sb (o g guto-summary e Cida Sl ae ) gall b
EIGRP Manual Summarization Rule 1

i) e s sisy (summary route) (i <o sw (EIGRP process) ol (EIGRP process) 4 interfaces = (summary range) J<I
.(EIGRP topology table) & ek s sms (range) oea g A (more specific route)

EIGRP Manual Summarization Rule 2

8 A )3l A g sk s ((metric) JBb 0sSas «(Null O interface) Y sl Cagw rule 1 8 3elis) a3 s3)) (summary route) eda <o s
(an administrative distance of 5) =5 (main IP routing table)

EIGRP Manual Summarization Rule 3

J )y Jadé sl o)) ) ) (updates) J ) o Leie (suppressed) oS5 (Rules 1 and 2) (8 Welis) caad i) clSuill
.(summary routes)

Why Do We Need a Summary Route to Null 0?

& (IP address space) <) ae & 3500 (2 loop &g wie ke s route Null O interface Jaa) Alee (10 Coagl) Lk

Summarization Scenario Leading to a Potential Routing Loop (routing tables)
—— 10.1.0.0/16 —
—_ ~ e T //"' — - T
[ 10.1.1.0/24 ) Alpha Bravo The rest .
( 10.1.2.0/24 (-1 — of network
W 1017024 | g Z LU gl 10000
T i PR T~ _\-.__h__ _..—-"'/
10.1.0.0/8
router eigrp 1 router eigrp 1
network 10.0.0.0 network 10.0.0.0
! !
interface serial 0O interface serial O
ip summary eigrp 1 ip summary eigrp 1
10.1.0.0 255.255.0.0 10.0.0.0 255.255.0.0




e IVIRPEUYARIATY
&) g 5 2y G (Alpha) Alieg Coge S g a A o328 i ¢(Alpha and Bravo) o= S i (Null 0 interface) 2 s2¥ 45l (= il
Packet o g sl 138 Cads o oo A8 Null 0 2525 ae (S1 cLOOp 4de &b <o g 128 5 ¢(Bravo)

EIGRP Query Boundary with Per-Interface Summarization
f(Per-interface summarization ranges) & sy <o 53l Lo

a1y oAl sl A8 I (query) dswas axe Llee b Ca s (0ne hop farther) ¢l «(Autosummarization) (& 46 yhall (i : ¢ sall

EIGRP Route Filtere

4.8l JMA (e (distance vector protocol) 4 (propagating routes through the network) ddec 8 (EIGRP) 4&kb o <oy aida
"y g3 Al glal

Al 23 63l (update) e (inbound interface metrics) Gk s (new route) - (incoming update) ¢l Juiis) -1
route duadl sl 5 «(EIGRP topology) <l seE ) il sleal) JA3) -2
.(EIGRP neighbors) JS J (best route) ¢3! -3

AT Ol ) IS i ) el e Jiid Gage S5 ¢(Steps 1 and 3) <l ghaall c e sl JS5 Allay) kv (Route filters)
Adaliall cile sleall (security and reliability) 8 25 Wl caw ¢(security mechanism) Lsis3 (Route filters) of asd of Gy
EIGRP offers a rich set of filtering options:

1. Inbound or outbound route filters can be applied globally (to all EIGRP neighbors) or on a per-interface basis (to
all neighbors reachable over the specified interface).
2. Additional route filters can be applied to routes redistributed into EIGRP from other routing protocols.

Configuring EIGRP Route Filters route filter (f paiud (I yal 531 Lia 5
Router Configuration Command Results
distribute-list <ACL> in Applies specified ACL to all updates received
from all neighbors.
distribute-list <ACL> in <interface> Applies specified ACL to all updates received
through specified interface.
distribute-list <ACL> out Specified ACL is applied to all updates sent.
distribute-list <ACL> out <interface> Specified ACL is applied to all updates sent

through specified interface.

distribute-list <ACL> out <routing-process> Specified ACL is applied to all routes received
through redistribution from specified routing
process before these routes are stored in EIGRP
topology database.

(reset) Jae A% Cosu (interface) 13 (e peih ae a3 O s (s 4l (distribute-list per interface) aladiv) ai dls



@u Am/e dac
s il Law des Y (query packets) of cus «(EIGRP packets) JS e (EIGRP route filters) b £i¥ 4df ) 45 5l iy LS
Al ae ) g8l Wula (EIGRP packets)

O (i 138 5 4dds oy Ca g (diistribute-list in) 4 aasy oS(update packet) & 4lbéiv) &% route ! -1
.(route with infinite metric)

.(outgoing) ‘UL»J\ i o (distribute-list out) 4 g3 (S (topology database) & (Route) ¢! -2

Al ) oy <8 g (distribute-list out) S ¢(global or per-interface) 4wl 5 (filtered) < (route) 4 (reply packet) &' -3
.(infinite metric) 4% ks

Al (o s o(distribute-list in) JS&s «(global or per interface) a5 (filtered) < route Y Jiiwdl (reply packet) 4l -4
(infinite metric) 4 e aiallas

Query Boundariee Ectabliched by EIGRP Route Filtere

(topology databases) b entry sl osSla¥ Jlall 5 duds il W of s «(query boundaries) 55 Wils (EIGRP route filters) ke
.(inbound or outbound filters) Adaul g L3 ild et Al CGlSA g

.(route summarization) 4 il (uits Vs «(one hop) sSi )5 «(query boundary) (- Wila (Outbound route filters)

Network 10.0.0.0

U(10.1.2.0/24)
Alpha > Bravo Charlie Del1a

f‘ll’-ll ‘II ‘
| [

10.1.2.0/24

Distribute-list out

Charlie and ) ¢ 38 ) iV (10.1.2.0/24) 3%all Jaay a5 (Bravo) 2= (distribute-list out in) i (distribute-list out) g
A 4 J) «(query) s o Jull s ¢(Delta

Prefix Liete—Improved Route Filtere
.(subnet mask) — o ili dalec ks (the network design) xie <l s3¥1 cal (Prefix List) s

prefix list s i S el ¥ (any cpn S Jgaal) 8y (lSa (sl (A Lot aokais @llyy

IP Prefix List Syntax

Command Results

ip prefix-list <name> permitldeny <cond> Inserts the line at the end of the prefix list. The
line is automatically numbered.

no ip prefix-list <name> seq <seq#> ... Deletes the specified line from the prefix list.

ip prefix-list <name> seq <seq#> ... Inserts the specified line at the desired insertion

point in the prefix list. Cannot be used to
overwrite an existing line; the existing line has
to be deleted first.

ip prefix-list <name> description <line> Assigns description to the prefix list.




IP Prefix List Conditions

&L deaa/a dlae)
.(IP prefix list condition) 44 L L

Command

Results

ip prefix-list <name> permitideny
<ip prefix>/<prefix-length>

Matches the specified prefix

ip prefix-list <name> permitldeny
<ip prefix>/<prefix-length> ge <pfx-len>

Matches all routes that fall within the specified
IP address space and have subnet masks longer
or equal (in number of prefix bits) than the
specified prefix length

ip prefix-list <name> permitideny
<ip prefix>/<prefix-length> le <pfx-len>

Matches all routes that fall within the specified
IP address space and have subnet masks shorter
than or equal to the specified prefix length

ip prefix-list <name> permitldeny
<ip prefix>/<prefix-length>
ge <min-len> le <max-len>

Matches all routes that fall within the specified
IP address space and have subnet masks lengths
between min-len and max-len (inclusive)

Configuring EIGRP Route Filters

A i gy JUN Jsaall 5 distribute list aa A (prefix list) G aadaio

Router Configuration Command

Results

distribute-list prefix <prefix-list> in

Applies specified prefix list to all updates
received from all neighbors.

distribute-list prefix <prefix-list> in
<interface>

Applies specified prefix list to all updates
received through specified interface.

distribute-list prefix <prefix-list> out

Specified prefix list is applied to all updates
sent.

distribute-list prefix <prefix-list> out
<interface>

Specified prefix list is applied to all updates
sent through specified interface.

distribute-list prefix <prefix-list> out
<routing-process>

Specified prefix list is applied to all routes
received through redistribution from specified
routing process before these routes are stored in
EIGRP topology database.
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Def ault Routee
VY ABdall (ot ety 138 5 Liaile aaes ol Llall A8kl (o s ULl 4 53 W e o5 il 1 ciliala o oS Uy Ul JSall
Al ) Akl ) el (default route) s Wiles s s (access layer)

Mulsifaver Structure in an Enterprise Network Connected o the fnterner

-'-:j____-"_:'.___
Global ISP . ‘ A

Customer routes

.-_.,.:_r_:____
Regional ISP . ‘ T

Customer's public
IP natwork

Firewall .ﬁ-}ﬁﬁ T

Summarized enterprizse
IF networks

I
1

F!aglnnaf subnats

T
Distribution layer ‘ 1"

Local IP
addrazssas

Auoaynos ynejag

-
Enterprise network core . ‘

'F-'.:}:".:IL.__
Access layer . ’

IP Default Routing and I0€ Cpecifice
© Oy sk o3 (IP routing table) Jals Gl ke

[(routing table) & cae (destination) 4 (longest matching prefix) 3 of -1
.(matching prefixes) s 222 ¥ Lxic «(packets) i <eis oty -2

Sl JalL 25 Eaall Adee Joss (Routing table) & (default rou) = < (route 0.0.0.0/0) 2525

routing 8 route sl iy route aladin) & Ca s 43 (routing table) & (destination address) 2 (matching) sl Sl &Y Leaic
.(default route) = ( table
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Def ault Candidatee and Gatewaye of Laet Recort

Glial g0 Jass route 138 5 (1P routing table) 2 835> s<ll (routes) 4 &lli 4 5 (the default candidates) x 25 route Lbé jLaa) o3
(next hop router) s «(best default candidate) 4l=x3 23 (minimum administrative distance and minimum routing metric)
(forward packet) 42l (default route) 233w 5 . (gateway of last resort) < (best default candidate) 4

.(unknown destinations) 4

The ip default-network Command rlld 8 daxiieall yal Y (s L Lasd g
Command Results

ip default-network <major-network> Marks the network as default candidate in the IP

for connected networks routing table. Starts redistributing the network in all

IGRP and EIGRP processes. Marks the network in
the EIGRP topology database with default candidate

flag.
ip default-network <major-network> Marks the network as default candidate in the IP
for nonconnected networks routing table. If the network is already in EIGRP

topology database, marks the network with default
candidate flag. Takes no further actions to insert the
network into EIGRP topology database.

ip default-network <subnet> Equivalent to
ip route <major-network> <mask> <subnet>.

Inserts the summary route for the major network into
which the subnet belongs in the routing table.

Default Routee and Default Candidatee in EIGRP

(Y S 55 ) Ay e EDEAY) (4e de sane llia s candidate default routesasl sle (IP default route (0.0.0.0/0)) =5 EIGRP

EIGRP is the only classless routing protocol that supports default candidates.
Although EIGRP can carry the default route (0.0.0.0/0) as a regular IP route, it never generates it in the topology
database. To insert the default route into the EIGRP topology database, you have to manually configure
redistribution of the default route.

3. Whenever the default route is redistributed into the EIGRP topology database, the default candidate marker is set
automatically on the entry in the topology database.

4. EIGRP automatically redistributes connected network (or subnets) marked as ip default-network in to the EIGRP
process.

«(incoming or outgoing routing updates) ¢« (default candidate flag) <3~ akaivs «(fine-tune) Jee gakains EIGRP W zeany LS

Default Information Propagation Control in EIGRP :A:JLJ\ JAUY\ ("bi;'“’lf'

EIGRP Router Configuration
Command Result

default-information in <ACL> Erases the default candidate marker from all received
routes not matched by the IP access list <ACL>

default-information out <ACL> Erases the default candidate marker from all routes not
matched by <ACL> when they are advertised to EIGRP
neighbors

no default-information in Does not accept any default candidate markers

no default-information out Does not mark any routes as default candidates in

outgoing updates. The router itself still uses the default
candidate markers on the routes in the EIGRP topology
database to select its own gateway of last resort.




EIGRP Def ault Routee—Decign Examplee
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b oyl ol () () g e

(redistributed) 4l &% @3 2 ¢(default network) &l = (ISP) s (the GW router) — dlaiall dae &l 408l (e (DleY) ddee -1
(default candidate) 4 le 4xxa s a5 ¢(to the ISP the GW router) Jwas 53 (interface) U (vector metric) = EIGRP
.(gateway of last resort) 43 e s (next-hop router) 4 e 4l yuis 5 AY) <l 53l g )l IS Jeay 31

Customer Network Internet service provider
131.7.0.0/16
~ 72 192.77.3.4/30 ~ Z
e U
GW ISP router

hostname GW

|

interface serial 0

ip address 192.77.3.6 255.255.255.252
bandwidth 64

|

interface ethernet 0

ip address 131.7.13.5 255.255.255.0
|

router eigrp 42

network 131.7.0.0

|

ip default-network 192.77.3.0

E3

& «(to the physical interface itself external subnet or) ) & (static default route) Jac) & AY) A8 LI -2

interface) <_» (redistributed route) Jaai <o g dleall 028 ¢((EIGRP) ) (manually redistribute the default route)
(redistribute) el & 52 S (interface metrics)aa s clde caas K1 (parameters

hostname GW

|

interface serial @

ip address 192.77.3.6 255.255.255.252
|

interface ethernet @

ip address 131.7.13.5 255.255.255.0

|

router eigrp 42

network 131.7.0.0

redistribute static metric 64 20000 255 1 1500
|

ip route 0.0.0.0 0.0.0.0 192.77.3.5

ol CaSAY! ;aagcAL}gQJLd\lﬁdﬁ

(redistribution) & S| JSis Ly oSl jukains «(the default route) 4 (EIGRP vector metric) -1
customer’s ) I it (GW router and the ISP) & link & (IP subnet) Lic jia Jaa’ G s (redistribution) 44k -2

.(address space
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Enterprice Network with Multiple Connectione to the Internet

Ji(one gateway) Ula 8 45, jhall udiy Gilalae ] Joe 2y o g J Alianae ol (MUl K& 3 LS (multihomed customer) 25 s A d
Joad sde ) o i iy 13 5 ¢(exit point) duadl jLis) Jais cay

Customer Network Internet service provider
131.7.0.0/16
~~ 7 192.77.3.4/30 ~
U = U
GW-A ISP router
~ 7 192.77.3.8/30 =~ 7.
oS —_— o —_
T —
GW-B ISP router
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Integrating EIGRP with Other Enterprice Routing Protocole

Adull oYW A (other routing protocols) g el I EIGRP zlsy

DAL US55 40l (AT ASuE pa 4aed 33 EIGRP JsS 5500 Lol 055 Leie -1
EIGRP (see s ¥ (paiia (5 cisco 4S8 e (uaiie 33c (e routers 5eal 3o Wil (& lavie -2

dagall 03¢ ALl (redistribute) ¥ aladivl ) desin Sl
Redigtribution between Routing Proceccee

A el Y aladial aobaivs 43l (redistribution) dslee 343 S
redistribute Command Syntax

redistribute <source-protocol>
[metric <metric=>]

[route-map <route-map>]

[match internal | external A

(Gl 5Y) 8 3 sa 54l (Parameters) s Y b oY)
redistribute Command Parameters

Parameter Meaning

source-protocol Protocol from which the routing information is
redistributed into the target protocol. Any
routing protocol supported by the router can be
used (including static, mobile, or connected).
If the source-protocol supports AS numbers or
process IDs, the AS number or process ID has
to be specified.

metric (optional) The metric of the redistributed route.

route-map (optional) The route-map used to filter redistributed routes
and optionally set attributes of redistributed
routes (for example, route tags).

match Applies only to specific source protocols. For
example, when you redistribute from OSPF
into EIGRP, you can specify that you only want
to redistribute internal OSPF routes.

:s* s (route redistribution) awead die g8 jra oy Al ALY (g lia (S

S oalas¥I S 8 i «(for example, from the access layer into the core) 2l s sladl i (redistribution) ddes a3 Ja -1
Sagaad oy (1305 5l (two routing protocols) 4de it (core network)

Lliisae & 5l 9(single router) e L saa s dkis & (two routing protocols) ! o (redistribution) ddes a3 Ja -2
f(redundancy) o 23« §(several routers)

) e IS8 Lgle LAY qobaiund 2l Allsa s sonll s ) jpaall (e 22l el (redistribution) 4ulee 5 dsaa¥) dde 3 Allia manaill dlls
a2t Ay yigl )l (source routing protocol) ks «(target) < (source) = (redistributed) dulae 5 Cila slas

(e Lgwlaain) a5 redistribution delee (5 a0 4 ((target routing protocol) ) b si ol s 4a 53 Sl (packet)
.(OSPF topology database) s (EIGRP topology table) ¢ s (routing table)
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«(EIGRP metric) Juadl il s (metric) J)s «(show ip route <routing-protocol>) ¥ J3a (e lgaal jaial sk

sl «(IGRP or EIGRP processes,) (= 4l (routes) I (metric) wlwss (EIGRP) st Lain clie (e i Al (route) U

(static routes that have a next-hop for which EIGRP metric is computable) sl (connected routes redistributed into EIGRP)

el 5 35254l (metric option) alaiuls L) «s su S8 Leaia s iy dauidd) (metric) 4 clé (redistributed routes) &
.(default-metric) sl alxsidly i (redistribute)

.(EIGRP) ! (redistributed) & ¢} 438 (metric) ) goa g p2e s 8 L)

Are subnets from the source routing protocol redistributed or not?

L&l &) mask &= EIGRP I (routes) Jis ddae &5 sl ¢(classless) Wil (EIGRP) I (Redistribution) 4ilec

Can [ filter the information while doing redistribution?

.(target routing protocol) s (distribute-list) sl (route-map) alaiuls (redistribution routes) e (filtered) g s askins
.(outbound) 2 sl ddec ((distribute-list out) sl sy

How are the routes received through different routing processes compared to when they try to enter the IP routing
table?

Al (administrative distances) 4l 4aul 5 (different routing processes) J3A Lelbiiul &5 Sl routes ¢ 4Ll dulee o35 Lash
.(routes)

Redistribute Only Internal Routes

O (internal routes) - (redistributes) 4dec (multipoint, two-way redistribution) 2 INA (e o3 48k Lo
.(OSPF-t0-EIGRP) (3 Jull JS&ll 8 WS «(other routing protocol) ! (one routing protocol)
Stable Two-Way OSPF to EIGRP Redistribution

EIGRP 42
- -
\ T
Alpha Bravo
OSPF 13

Two-Way Redistribution of Internal Routes

hostname Alpha

|

router eigrp 42

redistribute ospf 13 match internal

|

router ospf 13

redistribute eigrp 42 route-map InternalOnly
!

route-map InternalOnly permit 10
match route-type internal
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[(internal route) s sili e Jexin Sl 5 route-map 2535 G loop ¢l a5 ¢

Redistribute Routes Using Route Tags

a3 (other routing protocol) I (redistributed) Jee 25 (external routes) o= dlia ¢ 5Ss Laie (two-way redistribution) 4les
.(route tags) aladiul auaiud Glldl g ¢)asas By
Al Sl

route ) pladinl abing oK1 A 4 il J €55 0 523V 5 (route) D) Jba) 0 su (route) ) bedasy aadains a8 51 o (Route tags)
.(redistributed routes) _slé 4leal (maps

iau) 52 (OSPF) ) )55 a4 (external static routes) Jess (OSPF) Leie ¢ Jull Ja 3 4K jlie) aakainss (route tags) ¢ s

o .(router Charlie)
Two-Way OSPF to EIGRP Redistribution with External Routes

EIGRP 42
|":-'1-| l"-c:‘Ll
Alpha Bravo
OSPF 13 "‘“_)_‘:L._
Charlie

Static routes

(@l A LS (Bravo) o (Alpha) e o3

.(tag 13) 4wl 52 (EIGRP 42) ) (OSPF 13) (1 g )55 <o g Al (routes) JS (Tagging) Jes -1
.(tag 42) 4aul 2 (OSPF 13) ) (EIGRP 42) (= £ )58 < s A (routes) IS (Tagging) des -2
.(tag 13) Jaxs (OSPF 13) ) (EIGRP 42) o (routes) Y (redistributing) dalee i o -3
[(tag 42) Jexs (EIGRP 42) Y (OSPF 13) ¢« (routes) Y (redistributing) 4slee & o} -4
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CQecure EIGRP Operation

& JSUie 322l 4 2a (routing protocols) JIEY ¢8I eclSulll alle 8 las dagall auial sall (o(Security and reliability) g s 52
.(intrusion or denial of service)

A el Jlae (3 el A jre 4081 055 () (Saal) o Al JSLEAI (pann g

(LAN interfaces) = (EIGRP updates) | <»aisi (Remote office routers) ol -1
s gl Sl (filtering) @l asas ae -2
4 Gsise 2 Jlea ae (routing information) Jatil (adjacency) dalexs sl yis)) gl Aglas pe -3

1l OBA (e e Lad el () (Sadl) (e S JSLEA) (e 2l e

& (routers) g Jl s> clidle 5l JS aidl (passive interface) <k (remote office routers) JSI (LAN interfaces) sla) -1
.(remote LAN)

& (fake routes) sl Js32 s2c (remote office routers) of gl (distribution-layer routers) & (route filters) ) -2
.(core network)

2 355 Ol ge ) sall QBe J gl lenal 45051 IS (EIGRP MID5 authentication) plasivl -3

EIGRP MD5 Authentication

slac) dddee a2y gy (5850 3las (0 (EIGRP packets) Juiv) Jii L (routers) ol gleal Liia3 (EIGRP MD5 authentication) ddes
MD5 ) (el sl <o g (interface) e il )l Aand 50 Ju n (EIGRP packet) JS (l (interface) l= (MD5 authentication)
X g Al yal) all (B (laal (MID5) pand o g (interface) e Albdinl 24 <o su (EIGRP packet) JSs «(authentication
.'!.".. “

message digest ) = ond Sl g (hash) af 0S5 S (128 bits) A 55 (message (EIGRP packet)) o 3oke (MD5) 4l sa
(or fingerprint

Aalee o oy o g Loy Gogu A el sl ) Ldla ) a5 (EIGRP packet) = Wdlal) &i <3 s (EIGRP message) (s 33 sall (MD5) 4as
.packet & (MDS5 fingerprint) ge dayiill 45 )lie dee &5 (305 (MD5) 4 Sl 3ale) Aaul 52 (packet) U (integrity) oasd

Ml (A Dleall it et

LY (EIGRP information) 2l s Ju yall sisl 0 -1

.(shared secret) <l sl=a o S35 (over EIGRP information) e «wad (MD5) -2

Olosd ) Wl )Y (packet) = ali (MD5 hash value) dagill -3

Jsd o sl Al & ¢(shared secret) 5S35 (received EIGRP information) e (MD5) <l o Jadiwddl il 4 -4

EIGRP MD35 Authentication Adda Al Yl (packet)
[ EIGRP payload ‘ Sending Router
| MDs |

\_¢

| Fingerprint |

' !

| EGRP Packet | |
]
| EIGRP Packet ” | | Receiving Router

[ wos e
f 11 accegt, '

|(or drop

[ Fingerprint
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(MD5) ddac 8 daadiall yal oY) Laii 5

Configuring EIGRP MD5 Authentication on an Interface

Task

Interface Configuration Command

Specify the shared secret used between
adjacent routers reachable over specified
interface

ip authentication key-chain eigrp
<as-number> <key-chain-name>

Specify the type of authentication used in
EIGRP packets (only MDS5 is available)

ip authentication mode eigrp <as-number>
md5

.(Accept life time) <3S 5 (Send Life time) & milaall (10 4o geae (e 3 Le s (shared secret)

Configuring a Key Chain

key chain <l )bd awa Je adlai Ul Jgaall IS (e

Task

Global Configuration Command

Define a key chain

key chain <name>

Define a key in the key chain

key <sequence-number>

Define key value for the specified key

key-string <value>

Define the time interval during which the key
will be accepted by the router. If you don’t
specify the time interval, the key is always
valid. The earliest acceptable start time is
January 1, 1993.

accept-lifetime <start-time> {<end-time> |
infinite | duration <seconds>}

Define the time interval during which the key
will be used by the router to sign the packets. If
you don’t specify the time interval, the key is
always used.

send-lifetime <start-time> {<end-time:> |
infinite | duration <seconds>}

Al se) g8l 3ulai |OS Ol keys o (overlaps) el saa Jlaial aidd (Sl Keys o Jalai dllia ¢ 5S5 8

.(outgoing EIGRP packets) - o ) J& Jasy 53 Zlidall aladivl 4ty (send-lifetime) 8 (keys) s & Jalsi dia S Aa & -1
il 38 (e aal 5 g aladinl &% 4 «(incoming packets) Y (overlapping accept-lifetime) <ulS Ala & -2

Chortcominge of EIGRP MD5 Authentication

D lgias ) paall) An gl ey s 2a g

OS5 i) Glesladll 5 (encrypted) <l (K1 (authenticated) ¢S5 il of Leia s (MDS5 authentication of EIGRP) & -1

.(confidential) < (Sl (reliable)
ol S Gl 5 s IS silial) alae) oy @l 22

Troublechooting EIGRP MD5 Authentieation

& WS debugging ddlass 583 Sl 5 EIGRP MD5 authentication 255 ae Sl (axs ) (EIGRP adjacency) ddles (i jaii il ) 3

:L;L”d\

debug ip eigrp packets verbose



@L& asafp dlac)

1SS a5 (authentication) e lsall A83e [LesY Gl day )i lia

Sl A lolae) axe g aslg jigl ) 4 (MD5 authentication) Jae) -1
a1 aladin) Cany elld e UL ((Key chain) 2sss pae ol s IS4G (Keys) dlae) -2
.Show key chain
.(Show key chain) ¥ J3& (e (valid now) 4alS 2sa 5 ayind O g Cai gl (3 CaDRY) -3
(show clock detail) »e¥) Ja (je 48 yra godaicss 138 5 GRaall ji) ) a8 & GDEAY) -4

Aull @l ghall L) sy (EIGRP MD5 troubleshooting) ales o 583 Sl

.(EIGRP MD5 authentication) <x (adjacency is not established) of ¢ Sl -1
.(adjacent routers) JS e il=is (EIGRP MD5 authentication) of ¢ sl -2
.(valid key chain) I & (router configurations) JS of ¢ SWW -3

(routers) o 4ilkis (key chain) of e SU -4

keys i p23% (routers) of (e U -5

(routers) o» < 5 & (synchronized) 4lee (e S -6



