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Performance Evaluation of MPLS/VPN network versus

Traditional IP network
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Abstract

This paper studies and analyzes a comparative performance of MPLS/VPN network versus traditional

IP network such as Reliability and Quality of Service by means of MPLS Traffic Engineering (TE). Fast Reroute

and MPLS Differentiated Service (DiffServ) will replace OSPF Routing protocol and Best Effort by test on real network

of 10 Gbps
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R3 Label Forwarding Table
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Dest Prefix | Local Tag | Out Tag Dest Prefix | Local Tag
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3.1.1 MPLS/VPN

¥1M15 Configured  Router 1o 171313

MPLS Traffic Engineering (TE) Fast Reroute 11n3aifl

link 52779 Node AAMSUNNI09 910317 2 Foyanz

N®3910 Traffic Generator PR 1Gbps ANHUL
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mim%ga%mﬂmmu bidirection TIWIUTEHIN site 1

1AL site 2 1A R2 1AL R3 92111013 enable M3 14911

Fast Reroute (FRR) Taol4 Resource  Reservation
Protocol (RSVP) lunmsaa11u1 TE tunnel [6] iduna
wanlumsdadeyaszning site 1 uag site2 v RS->R2-
>R3->R4 Tuns@ifidumaendnifamsunnseadoyasy
dau lguduniedises Rs->R2->R1->R3->R4

R2#show mpls traffic-eng tunnel tunnel 1

Name: R2_t1 (Tunnell) Destination; 10.0.0.3
Status:
Admin: up Oper:up Path:valid  Signalling: connected

path option 1, type explicit R2-to-R3 (Basis for Setup, path weight 1)
path option 2, type dynamic

d' g; ' Y o A
ETJTI 3 UFAAINITANAT FRR (GUNNHANT R2

R2#show mpls traffic-eng tunnel tunnel 2

Name; R2_t2 (Tunnel2) Destination; 10.0.0.3
Status:
Admin:up  Oper:up Path: valid  Signalling: connected

 path option 1, type explict R2-to-R1-to-R3 (Basis for Setup, path weight 2)

m N . - . -
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Taga13159M1A1 Ethernet frame rate (frame/second) 18
910

Interface speed bps

- (Ethernet frame size byte+preamble size byte+inter frame gap size byte )x8

1) Interface speed bps A1 1Gbps
Ethernet frame size byte 1f1 64 byte
preamble size byte 1f1 8 byte

inter frame gap size byte 19112 byte
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Ethernet frame rate (frame/second)

1&bps
(64 byte+2 byte+12 byte %8

= 1482095 frame/second (1)
Stream | Expected Tx Frames | Lost % Loss
Frames Frames
Stream1 | 267857142 | 267857142 | 55951 0.02089
Stream?2 | 267857142 | 267857142 | 35661 0.01331
Total 535714284 | 535714284 | 91612 0.0171

15197 1 A1 packet loss Y04 1A59U18 MPLS/VPN Tun1s

Y A A v
‘vmaauﬂ:n:ummsﬂmummwaaallmmswu

910 (1) @WII0HIA recovery  time 71409 lost

v
frames 12910
lost frame
Ethernet frame rate (frame [second)

21512
1,482,095 (frame /second)

= 61 msec 2)

3.1.2 Traditional IP Network
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Shortest Path First) tionudunislumadsdoya dao
m3siszmedoyavoud Uty Bandwidth  latency
time tite 19sznoulumsdamidunaiaiga &
Wunaiil$lunsdedoyaiianisunnso s (fauld
routing protocol OSPF #94¥1m A ndunialn
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{¥ouRDTLHI1N Router R2 1188 R3 A1 Throughput AN
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V]ﬂﬁﬂﬂﬂ?'lllﬁ1u1ﬁﬂﬂ1uﬂ'ﬂlll%ﬁ]ﬂ@hlﬂ"l]ﬂﬂﬁ$‘1_l°]_l

sh ip route summary
IP routing table name is default (0x0)
IP routing table maximum-paths is 32
Route Source  Networks Subnets - Replicates Overhead Memory (bytes)
connected (0 NeWaY, 52 1892
static. 0 0 0 0 0
ospfl 20412 905 0 1108536 - 3751792
Intra-area: 317 Inter-area: 1000 External-1: 20000 External-2: 0
NSSA External-1; 0 NSSA External-2: 0

519 7 Routing Table 99 13918 Tradition IP Tun1s
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v A4 A vy
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A15199 2 LAAIAT recovery time LLAZAT frame

Loss U®DININANDU reliability 321119 MPLS/VPN
1ag Traditional IP Network
Technology | Recovery Time % Loss
MPLS/VPN 61 msec 0.0171
Tradition IP 13 sec 100

5199 2 1WSeuNeUAT Recovery Time , Packet loss

51719 MPLS/VPN 118 Traditional IP Network 1115
£ A A vy
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(Quality  of  Service) 51319 MPLS/VPN 1ag
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mMinagoulsz@nianarugunInns
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Tums 1S msdeyarszinm voice video 1ag data Tag
1A359919 MPLS/VPN @113 099d1auANd 19 U0
Foyailszian voice video Idamnsnldanldlag il
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naaesIzMsdatoyaiinnuEa 1 Ghps 10 sitel
ua site2 1l site3 Tagwa 3 site 1FouADRIY Gigabit
Ethernet interface 411343190 3au110 2 Gbps Fadh
dasites W site3 iRannwADAI0stoya Falu
Bandwidth 1 Gbps 111401584114 UDP traffic voice 250
Mbps UA1A1A1UANNAIAYGIGA UDP traffic video 250
Mbps TaduANudIAydaUaeduas TCP  traffic
data 500 Mbps IAEFuANIT IR WA T4 traffic
v‘?ammmuﬁwh“lﬁ'ag: VPN finariu
3.2.1 MPLS/VPN
1z 2 MPLS  Network 4013
Configured Router oV TaRd MPLS DiffServ 11ae
Wmsdetoyann siteluag sie2 1189 site3 1a1910

9 H 1 v
UMM IAA1 packet loss  site3 FIAAIAIATIIN 3

VRF vpn807 (VRF Id = 7); default RD 507:1; default VPNID <not set>
Interfaces:
V507
VRF Table ID =7
Export VPN route-target communities
RT:507:1
Import VPN route-target communities
RT:507:1
No import route-map
No expart route-map
VRF label distribution protocol: not configured
VRF label allocation mode: per-prefix
vrf-conn-aggr for connected and BGP ag

regates (Label 25)

JUN 9 uaAIMIAIA1 MPLS/VPN Tumsnadeu

a A Y =
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3.2.2  Traditional IP Network
M3 Configured Router Lﬁ@ﬁWﬂﬂf{"]}'Ju N9
19U N15UDD Best Effort taziimsaioyanin sitel
wae site2 IS4 site3 ¥dnoIMIUIIANG SAm packet loss

1 site3 aranaaq ldaansnan 4

Stream | Expected | Tx Lost % Loss
Frames Frames Frames

voice 12668027 | 12668027 | 6589531 | 52.017

video 12668026 | 12668026 | 6589521 | 52.016

data 25339587 | 25339587 | 13187811 | 52.044

Stream | Expected | Tx Lost % Loss
Frames Frames Frames

voice 12668027 | 12668027 0 0

video 12668026 | 12668026 | 6634 0.05237

data 25339587 | 25339587 | 25338574 | 99.996

M3190 3 A1 frames loss YOI 1ATIY1E MPLS/VPN 11
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