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Abstract

RIP, EIGRP, OSPF are the interior gateway protocol for sending and receiving routing
information among routers in AS(Autonomous System). Various path selection methods using the
metric in regard to them have been studied recently but there are few examples that the contents
learners understand theoretically are verified by the practice. The Best Path is determined by
calculating the Cost value based on the relevant topology of each routing protocol. After
implementing the virtual network, it is certain that the results tracking and verifying the relevant
path selection of each routing protocol are consistent with the Best Path.

If methods suggested in this paper are applied properly, the relevant path selection process of

routing protocol can be understood systematically. And it is expected that the outstanding results
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of learning will be able to be achieved.

» Keywords : Routing Protocol,
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ARAE 945 g9 Band\mdth)i xﬂ*o}w OSPF X
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(Dynamic Routing)22 F&dc} F2 e #ext
7 A3 BRAAEE U ESA H2E THEo] S9-Ed ¢t
€ Ao, T4 e dAt ddo] ARE A A
Qo 2 ZREZ] 1 98 FYshe Aol

@9, T4 #e"e " 1% Zo] IGPe
EGP(Exterior Gateway Protocol) 2 7-#& 4= glth.

IGP= AS(Autonomous System) oA E--E1E7]2]
8 RS Fale Wh-g e Z2EIRA, RIP,
EIGRP, OSPF7} 903l EGPE AS €3 A= 298
ZAEE Fa7] e AL sl 9F-4 B9E ZREZEA
BGP(Border Gateway Protocol)7} SITtH.

IGPs : RIP, EIGRP, OSPF

EGPs : BGP

Autonomous System 1

EGP

d

Dynamic,
Routing)P
_ Distance Vet/:or;i

Li nk-SVtmte‘

g 1. 2R Z2EZ
Fig.1. Routing Protocol
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2.3.1 RIP(Routing Information Protocol)

RIPE 7V edd % e’ Z2EIRA, 19984
FF3} 5o EA) RIP version 2704 /=it

RIP v1& Classful 298 ZREZo]a RIP v2&
Classless 2H-® Z2EZo|t},

RIPE @4 A2 298  IZ2EIRN,
Distance-Vector & A3 RE 298 FH= v 30
Zult} 37149 2 & update gt RIP vl XEMT 520
AHE-ERE update PIAIAIE broadcasting 322 RIP9} §
3t hostH} BFFEIGAIE iZ & Agslo] £F Q3 traffic
= frgit,

RIP v12 CIDR(Classless Inter-Domain Routing) %
VLSM(Variable-Length Subnet Masking)& *|931#] ¢

< Wi, RIP v2+ update Al multicasting(224.0.0.9)3}
v A3 (authentication), CIDR ¥ VLSMS A ¢dt}
(6J(7).

RIPE 4%°] 43 Best PathES 3= Wilo] wsid
gEY MRS AA AMgehs Aol e W, Best
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2.3.2 EIGRP(Enhanced IGRP)
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OSPF& 99gte] BE ghpEl9 A JRE Aeehe
Z2EZZA 19889 IETF(Internet
Engineering Task Force)ell 23] /N 2 %3} =lo] &
Al OSPF version 2714] 7= 9ict,

OSPFE t5 242 298 ZREZZA| Link-State®
AREEH metrico Rt E5 o] &st2® EIGRPS w17t
A2 hop countol] 23t A|ehE x| ottt

LA o
sk 5



200

Journal of The Korea Society of Computer and Information September 2014

3 OSPFE metrice-& Link-cost3 WA & o &3}
How 298 Arg 24 & & k.

OSPFE WEYAE "area’ & TE31] A4 OSPF U E
Hﬂ# g Ao F o] HEltEE o] EV} wEn

7&2Ql A} 7Fss, VLSME A ¥ElER [P F4AS
;@M—ii 283 4 9, 29 HelE E 2Y F
At
3 Route Summarizations X 9sl2z o8] 719 &
BEE SR FolF= 750 geste g vES
2 8ol 7bEsit6)(7)

OSPF= HEfZ] Wyt 47| A" Au
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Fig.2. The effective case study for tracing and
verification of Path Select
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Fig.3. Topology Design
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3.3.1 RIP Routing Protocol

ﬁi A, B, 07} JE, A2 AE ZH9H 1 ddZo
1.544Mbps2A] 2FEIE 7P Bol Ah3ta, 7
$E 7t e Zo] 128Kbpsel™, AZ Ce -9E
o] 64KbpsEA] 2-HE 7P AA Z et

A2 A7t FHEE Bol AXANE v Zo] 1.544Mbps
24 71& 7P ] Bl 4 o= Bk, AR CY
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Table 1. RIP Path Selection on Virtual networks
Z2(path) hop count H|T
A 4
B 3
C 2 Best path
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a8 99] FM W FEA, B9E T2 EZF RIPE 3
43 & 298 Rl a3 49} 2o] HHS A3l Ay}
metrico] 29 elg 4 At

R1fsh ip route 200.100.11_Z |
Routing entry for 200.100.11.0/24
Enown via "rip", distance 120, metric 2 |
Redistribucing via rip
Last update from 200.100.3.2 on Serial0/3/0, 00:00:21 zgo
Routing Descriptor Blocks:
* 200.100.9.2, from 200.100.8.Z, 00:00:21 age, via Serialo/3/0
Route metric is 2, traffic share count is 1

12! 4. show ip route &8 Z}
Fig.4. The results of “show ip route’

3.3.2 EIGRP Routing Protocol

EIGRP®] metric AXHe 9 Z(Bandwidth, K1), ¥
3H(Loading, K2), A4 (delay, K3), 2124 (Reliability,
K4), MTU(MaXimum Transmission Unit, K5)2] 5714

F7F 9lem & (1 2eH(8)(9)(10)(11).

K, - Bandwidth
256 — Load

K

K, - Bandwidth K, + Reliability |
K K, - Bandwidth + K + Reliability

+ K3 -Delay) .

99] 7V W FEolAN, B E ZREZ
—fﬁ R1 2Elell a7 59} o] WHE 2

2 EIGRPE
dagsisict

Rl§sh ip prot

Routing Protocol is "eigrp 100
Outgoing update filter list for all interfaces is not set
Incoming update filter list for all interfaces is not set
Default networks flagged in cutgeing updates
Defzult networks accepted from incoming updates
EIGRF metric weight El=1, KZ=0, K3=1, K4=0, E5=0 I
EIGRP maximum hopeoount 100
EIGRP maximum metric variance 1

Redistributing: eigrp 100
Rutomatic network summarization is not in effect

Mayimum path: 4
Routing for Networks:
200.100.1.0
200.100.2.0
200.100.6.0
200.100.3.0
Routing Information Sources:

Catewsy Distance Last Update
200.100.6_Z 50 €308
200.100.2.2 30 7838
200.100.5.2 30 3102

Distance: intermal 50 external 170

cost value = min K1 + sum K3
= 10,000,000/BW(Kbps)*x256
+RE §H #s)x256

¥ 2% CISCOCIA cost valueZ 913 2|3 metric 71
3 ez ook

E 2. CISCOolM Holst metric 712 %k
Table 2. Metric value defined by CISCO

SAIoE| delay BW
Ethernet(10Mbps) 25,600 256,000
1.544Mbps 512,000 1,657,856
128Kbps 512,000 20,000,000
64Kbps 512,000 40,000,000
56Kbps 512,000 45,714,176
10Kbps 512,000 256,000,000
a8 62 ZFH R19 s0/2/0

TES fdq%
1.544Mbps®] delay #t= YERHZ Si=dl, 20,000us0] 2
2 metric 712 & F delay% 20,000+10x256
512,0007} =o] & 29 252 g1 5 AU

b oo =o7er0 ]

berizl0/2/0 iz up, line protocol is up (connected)
Hardware is HD&4570
Internet sddress is 200.100.2 1734
|mu 1500 bytes, BW 1544 Kbit, DLY 20000 usec,
relisbility 255/255, txload 1/255, rxload 17255

Encapsulstion HDLC, loopback not set, keepalive set (10 sec)
Last input never, output never, cutput hang never

Last clearing of "show interface” counters never

Input gueue: 0/75/0 (size/max/drops);
{ueusing strategy: weighted fair

02| 6. show int s0/2/0 AlgiZin}
Fig.6. The results of “show int s0/2/0"

Total cutput drops: 0

a8 39 EZ2X|dA Host Aol B7HA| 71 WL
A2 A, B, €7} gled, 7MY %] EIGRPY dl9Z3)

Delaye 3 3% o] 8 4= gIt}(3).

E 3. EIGRP2| Cost value(variance = 1)
Table 3. Cost value(variance = 1) of EIGRP

12! 5. show ip protocol A3l ot
Fig.b. The results of “show ip protocol”

APAT}  metric  weights K2=K4=K5=0°]1
K1=K3=1°]1, EIGRP9] metricZ 271¢] W< K13} K3
THe A3 A Haa A)e 4(2)g o) 2k} &
T ok

4z metric cost il
value
BW [(10,000,000+1544)x266=1,657,856 Bost
A Dela {(20,000+20,000+20,000+20,000+100)(3, 708,416
Y- 10)x086=2,050,560 path
BW [(10,000,000+128)x256=20,000,000
B [gjqy | (20.000+20,000+20,000+100)-10)"""|21,538 560
¥ 256=1,538,560
BW [(10,000,000+64)x266=40,000,000
c {(20,000+20,000+100)=10/x266 =1,026,|41,026,560
Delay560

Wbk, Best patht cost valueZb 7F% w& gkl
3,708,4162 A& ARI™R2R3R4R5)7} |t
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a8 99 FY W RN, BFE Z2EEE EIGRPE
43 5 29E RlolA o 73 o] HES Ay 4

X,

b [e)
3}, metricE AR 220 cost value(3,708,416),

%= 2]A(80,1001s), HA th9E(1,544kbit), AF=
(255/255), &4 MTU(1,500bytes), A= that -3}
(1/255), hop count(4)& &g 4 Ut}

f

n1fsh ip rouve 200.100.11.2
Routing entry for 200.100.11.0/24
Known via "eigrp 100", distance 30, metric 3708416, type intermal
Redistributing via eigrp 100
Last update from 200.100.2.2 on Serial0/2Z/0, 00:06:20 age
Routing Descripsor Blocks:
+ 200.100.2.2, from 200.100.2.2Z, 00:06:20 ago, via Seriald/2/0
Route metzic is 3708416, traffic shaze count is 1

Toval delay is 20100 microseconds, minimum bandwidth is 1544 Kbit
Reliability 255/255, minimum MIU 1500 bytes

Losding 1/255, Hops 4

12! 7. show ip route 200.100.11.2 Al Zn}
Fig.7. The results of “show ip route 200.100.11.2"

3.3.3 OSPF Routing Protocol

OSPF9] metric 74+ RIP, EIGRPgR:= 22 tig=
(Bandwidth) & 7|Fo® apH,
10°+Bandwidth& AH-3HH8].

E 4+ CISCO4NA cost valued 93l Folgt fH % 7]
B 2 e sl

“cost value =

H 4. CISCOo|M Hofst chA= J1=2 7t
Table 4. Bandwidth value defined by CISCO

SAlofE| BW SAlofE| BW
Ethernet(10Mbps) 10 128Kbps 781
1.544Mbps 64 64Kbps 1,562

732 A°llAM, Cost = 64 + 64 + 64 + 64 = 256
742 BolAl, Cost = 781 + 781 + 781 = 2,343
74Z ColA, Cost = 1,562 + 1,562 = 3,124

w2bA, Best path® 3 5914 cost value?} 71 A&
#2569 AE A(R1IR2R3R4R5H)7F BTH3).

E 5. OSPFe| Cost value
Table 5. Cost value of OSPF

4=z Tz metric cost | yim
value

R1—R2|.100,000,000+1.544,000 = 64

A R2—-R3 | 100,000,000+1,544,000 = 64 256 Best
R3—-R4 | 100,000,000+1,544,000 = 64 path
R4—R5 | 100,000,000+1,544,000 = 64
R1—R6 | 100,000,000+128,000 = 782

B | R6—-R7 | 100,000,000+128,000 = 782 | 2,346
R7—R5 | 100,000,000+128,000 = 782

C R1—R8 | 100,000,000+64,000 = 1,563 3126
R8—-R5 | 100,000,000+64,000 = 1,563 | ~

a3 99] 7Pt v TN, BHE ZREZRE OSPFE
Aegk T O 89 e WES A3 Ay 29H Rl
A REZHA] cost valueZt 2564< &1d 4= ATt

Fifsh ip zoute
ICcodes: © - connected, § - statie, I - IGRP, R - RIP, M - mobile, B - BGP

D - EIGRP, EX - EIGRF exvernsl, O - OSEF, IA - OSEF inter area

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

El - OSEF external type 1, E2 - OSEF external type Z, I - ZGF

i - IS-IS, L1 - IS-IS level-l, LZ - IS-IS lewel-2, ia - IS-IS inter area

* - candidate default, U - per-user static route, o - ODR

E - periodic downloaded static route

Cateway of last resort is not set

200.100.1.0/24 is direetly connected, FastEthernes0/0
200.100.2.0/24 is dizsctly connscted, Serial0/Z/0

200.1003.0/p4 [11q/128) wia 200.100.2.2, 00:03:18,
200.100)4.0/24 [11d/192) via 200.100. :
200.100|5_0/p4 [11d/256) wia 200.100_

Serial0/2/0

: , Serizl0/z/0
0:03:18,

- Serizl0/2/0
200.100.6.0/24 is directly connected, 210/2/1
200.100.7.0/24 [110/782] wia 200.100 ., 00:03:18, Serial0f2/1

200.100.8.0/24 [110/1037] via 200.100.2.2, 00:02:58, Serial0/2/0
200.100.9.0/24 is directly connected, Se
200.100.10.0/24 [110/1818] via 200.100.2.2, 00:02:58, Serial0/2/0
200.100.11.0/24 [110/257] vis 200.100.2.2, 00:02:58, Serial0/2/0

TO 0 00 0 0

12! 8. show ip route &gl Z1}
Fig.8. The results of “show ip route’

EEF4L | mE | | FEFA | mE | M|
200.100.1.2 PCO_| 200.100.6.2 [s0/2/0| R6
200.100.1.1 | fa0/T | R1 | 200.100.7.1 [s0/2/1| R6
200.100.2.1 [s0/2/0] R1_| 200.100.7.2 |s0/2/0] R7
200.100.2.2 [s0/2/0] R2 | 200.100.8.1 [s0/2/1] R7
200.100.3.1 [s0/2/1| R2_| 200.100.8.2 [s0/2/1| R5
200.100.3.2 [s0/2/0] R3 | 200.100.9.1 [s0/3/0[ R1
200.100.4.1 [s0/2/1] R3 | 200.100.9.2 [s0/2/0] R8
200.100.4.2 | 50/2/0] R4 | 200.100.10.T [s0/2/1| R8
200.100.5.1 [s0/2/1] R4 | 200.100.10.2 [s0/3/0] Rb
200.100.5.2 [s0/2/0] RE_| 200.100.11.1 | fa0/1 | Rb
200.100.6.1 [s0/2/T| RT_| 200.100.11.2 PC1

02 9. 7k 2 s
Fig.9. Implementation of Virtual Networks

3.4.1 RIP2| Z2AE
a3 99 7V o oM, 2E 2$Eo RIP Z2EZS
243 & 33 103} 2o] PCOAIA PC1E pinge AA|8lo]



IGP 28 ZREZo ZAzAd AES 93 713 Al

203

YES T/} AR o7 FEFE= AL I8l UL tracert
< Agste] 4= C7} Best Path® A% ] RIPR8™
R5 A=E &3 7o

A5l AL HUHRT5),

Event List

Vis. Time (sec) LastDevice AtDevice Type Info
1.000 - pCo o |
1.001 pCo R1 1cMP
1.002 R1 R8 1cMP
1.003 RS RS cup |
1.004 RS = cMP
1.005 2= RS cMP
1.006 RS RS 1cMP
1.007 RE R1 cp |
1.008 R1 pCo 1cme |
2.000 - pCo cve I

72! 10. RIP Z2EZ9| tracert Al Za}
Fig.10. The result of ‘tracert’ on RIP Protocol

3.4.2 EIGRP ¥

a8 99 7P % FelA, e 29Hel EIGRP 2
OSPF ZREZS #8383 % PCOdAM PC1E pingS A
st WEH L HdA o FEshe AL ERle o, 1
113 2o tracert HH < A3ste] =2 A7} Best Path
2 A% o} R1PR2PR3R4AVRS ARE E3) dizlo] A
FEE AL IASATHB).

Command Prompt

ms
1ms
1 ms
ms
ms
ms

EEEEER

2
3
&
&

[Event List

Vis. Time (sec) LastDevice AtDevice Type Info
0.100 - pco e |
0.101 pCo R1 1cMP
0.102 R1 R2 1cMP
0.103 R2 R3 1cMP
0.104 R3 Ré cMP
0.105 R4 RS 1cMP
0.106 RS PC1 1cMP
0.107 pCt RS 1cMp
0.108 RS R4 1cMP
0.109 R4 R3 1cMP
0.110 R3 R2 1cMP
0.111 R2 R1 1cmP

0.112 R1 Pco wcve |

02l 11. EIGRP2} OSPF Z2E22| Tracert 418 Zn}
Fig.11. The result of ‘tracert’ on EIGRP & OSPF
Protocol

v. 28
B dAte 24 dig AFEE gl AldE] e AR
H Y EYA waEoM tfa = IGP g¢E Z2EZRI
RIP, EIGRP, OSPF ZZEgZe| AzMely} Aalslo] 71}
WS 7S T 4 e ZREZ ARAYE 4 2 4
S38l7] % ZERl FEAEE A S
ANE 78 AlE WA BEZEAE AAS & 7 2k

H Z2EZHE g EEZA0 7|9 3 Cost values Al
2kslo] Best PathE 2% 3t
°]% Packet Tracer £ GNSS /‘]gﬁﬂ olH1 & &8t
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