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Design of a Forwarding Engine Supporting Application-based
Differential Services in MPLS ATM System

Eung-Ha Kim'- Young-Jong Cho''

ABSTRACT

A number of MPLS ATM systems have been moposed to increase the access speed of current routers, which only support the best-effort
service. Howm. the MPLS ATM systems-have to support the so-called differential service, which discriminates the applications according
to the service class because they do not be satisfied the Internet users who use diverse applications. In this paper, to support this differential
service a detailed forwarding procedure based on a LSP control method and an application-based marking algorithm is suggested. The LSP
control method establishes several different LSPs for each FEC according to the service class and the application-based marking algorithm
chooses a proper differential service depending on the application category. Also, a design scheme of forwarding engine, which can be easily
implemented with a minimum modification of existing MPLS ATM systems is proposed. And, the best simulation result of high priority
application category is gained when the proposed forwarding algorithm is compared with existing algorithms.

IINE : X2 MUA(Differential Service), IHE M™(Forwarding Engine), 8% W (Application Category), MPLS, ATM
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1.2 Header Label L3 Header
shim
header Label EXP S TTL
20 3 1 8

Label : Label Value S Bottom of Stack
EXP : Experimental Use ~ TTL : Time to Live
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EXP 32 BA 97| W&o EXP g3 MPLS AMulx £
2 g3} fAg o2 38 M5 ATM #vle) CLPE
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A A7) A% =F 4 €9 AZE Jehddh <E 2>
£ Intserv AH| 2 e} Diffserve] DSCP &£ EXP gl vl
g FAse € BT YEY 2 84+ MPLS
Y EHINAN AFsHE 8709 BAZ} Diffserv DSCP Zej 2
B 27| ool v MulAE 278 A3 ERES
gite] MPLS AH| 2 Fdl22 a§8E 5 U & <& 1>
oA FCI gel 54T AEZE 2 Mul22 2§3} A7)
Helth, MPLS ATM Al&dloxE &8 ¥3E 472
Fate 4719 BAZ 3 EXPY FCI 3ol 593 A
YU &4 HF EHEE S atepy 2z &
Y3 EXPY FCIA sld3sta ATM 8¢ CLPE EXP
o] DPIel PGS =S EXP g3 vy == B e o389
o £4 ¥F 12 MPLS Gold AHl 2o} Sgsx, =§ ¢
A &947E @) Wi CLP &8 022 3l EXP it 1109
G 8, $& ¥WF 2% Silver AH|2d dgain =
F FHEH7 For® CLP &2 022 33 EXP & 101
of P E FAdth £ & BT 32 Bronze AH] 29
G =F ¢4 €97 2AUY ¥E 4 UM CLP &
£ 0 E+ 18 89 EXP # 010 == 011 33825 3}

b o

(E 15 EXP 242 MPLS M|~ S22 o

MPLS service | MPLS EXP field value
Drop precedence
class FCI DPI
11 1 N/A
Network ctrl Gold 1 0 N/A
. 10 1 Low
Silver 10 0 |High
B 01 1 Low
ronze 01 0 High
00 1 Low
Best Effort 0 0 |High (less than BE)

(E 2) 88 #HF2| QoS xtEal Mu|~ g

Intserv Service Diffserv class Application
EXP
Type PHB DSCP category
GS EF 101110 110 Category 1
AF11 001010 101
AF12 001100 100
AF13 001110 100
Category 2
AF21 010010 101
AF22 010100 100
AF23 010110 100
Control Joad
AF31 011010 011
AF32 011100 010
AF33 011110 010 Category 3
atego
AF41 100010 011 i
AF42 100100 010
AF43 100110 010
BE DF 000000 000 Category 4

I Category4+ Best Effort My 2o d3sln =g $4
¢H7t EoBg CLP #& 12 3o EXP g 0009 g3}
=58 vjg3idt. oje} o] CLPY & &8 W5 w0
5212 ZAT AL &8 HF1 Muls F29 2§ ¢
A EQrt v, 4 HF4 BY2E g SH SYE =
Al 3t WEHNI EFH(Congestion)o] HAF H¢ =§ ¢4
7t & S8 WA F2LE AA HWEEE & Aoy,

43 88 7|d+ otz ¢ng|

LERS §§ WFEE Az qu2& AF3tr] st
EF, AF % DF Mu|2& A dsjo} ). EF Mu|2g e
AL Ao FY AAelo] EHFEH ok 3T AF IN AH]
25 B2 AL G AAA A A 07 HA e
AF OUT MH|28 DF AH|AE g H71E F AA A
#71€d

oM

CATL

A
AT3
CAT4
(g 7 82 74t o 24

if Categoryl then
mark CLP ‘0’
transfer the cells into EF queue
else if Category2 then
mark CLP ¢’
transfer the cells into AF queue
else if Category3 then
if AF IN is OK then
mark CLP ‘0
transfer the cells into AF queue
else
mark CLP ‘1’
transfer the cells into DF queue
else if Category4 then
mark CLP ‘V’
transfer the cells into DF queue

(32 8) 88 7|¢t ojzl ¥n2|E

(28 DolAM CATIoIA CAT4E Zzt &4 HF 194
4 MF 40 3le $4 HFE BN CATIS EF A
H|AE AMREE, CAT2E AF MH| 28 AHEste CAT3:
AF$ DF Mu)2& Al43l3 CAT4E @A DF Mu|aukg
AHg-gtth CATLd 43t AR EL EF Aul 20 §38 e
CLP g& 0o nt7lsta CAT2 £3te HAEL AF
IN Mu|2o s3ste] CLP 3& ‘022 vhA3sta CAT3d
£3lE HAES AF IN M| 28 wg 4 9loW CLP @&
‘0o vlAsta AF IN Mu[28 38 4 §lod T w3
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04 0.015 0.015 0.015 0.037 1.0 1.0 10 0.99 00 0.0 0.0 0.0
05 0.024 0.028 0.025 0.185 0.9 0.99 099 0.84 0.0 00 0.0 0.15
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0.7 0.063 0.060 0.110 0312 0.9 0.81 093 048 0.0 0.19 0.06 051
0.8 0.085 0.106 0.162 0.319 0.9 051 0.75 042 0.0 049 0.24 057
0.9 0.128 0.488 0.189 032 o+ 098 0.24 0.61 0.37 0.02 0.75 0.38 0.62
1.0 0.166 0.104 0.212 0. m 3‘ 091 0.08 050 033 0.09 091 0.50 0.66
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