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Abstract

"

MPLS stands for Muiti-protocol  Label
Switching”. It's a layer 3 switching technology
aimed at greatly the packet
forwarding performance of the backbone routers
in the Internet or other large networks. We
compare the performance of unlabeled IP traffic

improving

and labeled IP traffic. In this paper, by
varying the packet rate and measuring
throughput of the flows we analyze the

performance of labeled IP packet traffic and
unlabeled IP packet traffic in IP over MPLS.
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Label : Label value (20 bit)
EXP : Experiment (3bit)

S : Bottom of stack (1bit)
TTL : Time To Live (8bit)

2% 1. MPLS9] #lols &y

MPLSE #8% 5 gle o8&  Label
Switching Router (LSR)eolgtx &t} MPLS

999 ingress LSRsolA] s 9) IP #uig) g
A SAHEHAM IP sHRe) BEFHa BT A
9 g$"e AWE LSRso 93 g wch
283 A stvel MPLS St & #Ruck
FUdh, MPLSE $4% $ U+ o994
LSR& 'f«"“’:’]'3 € LSRe 49 EFE& 2AMEY)
AT Aoz Agdd HAL ¥Yy 22
AE= o) 23] ’b’%‘% Ao 98 AP, &
L2 HoEL Wit #HolEd 9% gxdgn
AL g LSREHN 293"t ol Hol&
293 AYHAALE ATMP9 VCI/VPIY &
st wi$ fAbsioh sigle] MPLS 99& uwu
7] Ao AR MPLS st AAHE) o] 2E
#4& 29 2904 Bojm gt {24]
ingress LSRs® egress LSRs A}o]g]
Label Switched Paths (LSPs)&tx gt}
° @4 H2ZE RIP

Rl =3
MPLS
Information

o

(Routing

_30_

Protocol), OSPF (Open Shortest Path First),
BGP (Boarder Gateway Protocol)$} #& 7]&9]
5oy Z2EF oA PAE ey o
wet A oFA A AF HRE 5
A LSPE A4/FA/AASE 715 s FPdhe

MPLS Cloud

N
N
AY
[PDUL::]E] / @U]lrlzqu] poU] 1P] 28] 12 \“ Pr:}a .1:: 12
=

Bige LR Iy LSR __>,:'uge LSR
MPLSLSP

,/ remove
,/ MPLS label

MPLS 5
Iabel 21 \

~ s

29 2. MPLS AR &

MPLS2] Ao 24 (Control Component)¥ # o]
E @9y ¥z 242 UHoidg. gey =
2EZY YA AAY HAE H2RE 5H @
£z Yy 33 E dold #dojatn o,
Traffic driven Label Assignment< %74 FECo)|
3 A HA o] = E AMHNN HolE
S ¥F3e ATEN dojEel ¥y o Euvt
HeolE E#HH EAo 9EFL.  Control
driven Label Assignments %74 FECo] <3 o
Zlo] =&3t7] Ao #Holg s TFat: HEEA
ZBoy ZnEF oM ol AeHE F=2
AAsta o ﬁioﬂ WA Folie w3}
WAo|t} HolE Fulye B AE A2 &
FE HolEg 1%1& LSRo] <14} atajout o]
E og o] sN 1é dolE A4S F8
& 4 gl7] "WEe HolEw AL HA=E A
g Folof sln, oje} o] 5 o] & A
ggd HolESE o] LSRoA elFE A9
F4g& #HolE ®ulglm @o. Explicit Label
Distribution® #o]E FulE 93 Mz =Z=
E=2g Aostys WAooz A IETFA &
37t FAWFA LDP(Label  Distribution
Protocol)7t £ ®r4e] 4%t} Piggybacking on
ol & &ulE g8 A

M

other control Message+
22 Z2EEE Aoste dal HA Agsin
2+ OSPF, BGP, PIM(Protocol Independent
Multicast)® #-2 298 Z2EFo|u} RSVPS
re NE ZREZ ARE FFHso Ao H
Heop A deolE HHE Bul¥ £ UAER &
W2 o] o},

MmO H23% H2¥ 2000/11



MPLS d9dll4] IP Packetd] A% £4

3. 4% &4

2 =N nHF AZdolHold g 3904
ol YEY EEAAE ASdFT oRe

5709 2$Elg 370 BEOE o|Fojz HEYH
Aol AT W HA5es FAHY + Uv FAHL
2 ol Fojxrh
SRC1 DEST 1
ses YO B O-@-BLervor
SRC3 450 Mops DEST 3

2% 3. Network Topology

3o} 2% TCPAP HAE Abgstel 27t
A AFdck, ARG AFEN AAAFLE LB
7 ERAZ FaAHREH FIHIY.
&3z Alolel TCPE 512 ulolE9] MSSE
Gt B =EdA Efge =dde] <
10Mbits 24 X &stdch Zade yazZe
450Mbps©l 3 2H$-ElAtol o] A2l 1000Kmol o
B3 digZe] A7 TAFRDL F 19 49
29 594 HAL MPLS GolA #HolE 29
A FAUE AL #HolE 2AAA YRS

o vldlA dEol FAHE AL & 5 Atk

A A

—@— Labeled |P Packel

—O-— Unlabeled IP Packet

Second

29 4. HA S Fo] 150Mbpsd A S

g3 fgZo] HRe HAFRTG ZTAY &g
die] 28 63 1y 7oA MPLS oA o
E 2993%%Y HAE AFHINIE F$ Al
Atz met dge] AdtHE e Rl

_31_

—&— Labeled IP Packet
250 ~O-= Unlabed IP Packet

200

150

100

Second

2 5. sZlE Aol 300MbpsY A ¥

400
—&— Labeled IP Packet
—O— Unlabaled IP Packet
300
200
100
o

29 6. AL F] 450Mbpsd A -

350

—&— Labeded IP Packet

300 —O— Unlabeled IP Packet

250

200

150

100

Second

a9y 7. HZEAFe] 600Mbpsd % -



2000 AMEBEFTRE KERLLWAEG WXHE %238 H2% 2000/11

32 YgZo] W3 BAERG F& 29 7
He Azel Aol wet dolgd A9 3
Aejgel Aol¥e AgHA Yke Femch
sol Foixxm gt
4. 48

o?;?i.-i’«,_ﬂ

A MPLS goA IP 3l E
BE A5 HolE A FUE 2
EMstdth IP gelA MPLS @9
ATM”J°]‘+ zEq Heolygwe %%ﬂ
CACE =) et [P 3] HE g
A ol 744 eﬂol“ﬂxl ¥ HAg A
+ IP Zojq MPLS #lolBg #HR& P=9 o
gFo] WEXAA dAd B dPgRY F
3% MPLSziI olE HX @& HAHT AFo
FAEAY. 22y ga3e g Zol o g 73
Sl 2388 Algte] o] wel MPLS # o]
Ed 259 2= wE 2930 He &
FE TAANA golEHAR S [P AR A%
o] Astx it

r-{n

2
mm {o )
At 1o g

R off

208 e

2
te o mo

5. References

[11 Li T, Rekhter, Y. ” A Provider
Architecture for Differentiated Services and
Traffic  Engineering(PASTE)”, RFC 2430,
October 1998

{21 Awduche, D.O.,, Malcolm, ], O'DELL, M,
McManus, J. "Requirements for Traffic

Engineering over MPLS",
draft-ietf-mpls—-traffic-eng-00.txt, OCTOBER
1998

[3] Rosen, E.C., Vishwanathan, A., Callon, R.
"Multiprotocol Label Switching Architecture”,
draft-ietf-mpls-arch-04.txt, Feb. 1999

{4] Eric c. Rosen, Y. Rekhter, "MPLS Label

Stack Encoding”,
draft-ietf-mpls-label-encaps-03.txt, Sep. 1998

_32_.



