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ABSTRACT

Differentiated services (DiffServ) model has been prevailed as a scalable approach to provide quality of
service in the Internet. However, there are difficulties in providing the guaranteed service in terms of end-to-end
systems since differentiated services network considers quality of service of aggregated traffic due to the
scalability and many researches have been mainly focused on per hop behavior or a single domain behavior.
Furthermore quality of service may be time varying according to the network conditions. In this paper, we study
dynamic class mapping mechanism to guarantee the end-to-end quality of service for multimedia traffics with the
minimum network cost over differentiated services network. The proposed algorithm consists of an effective
implementation of relative differentiated service model, quality of service advertising mechanism and dynamic
class mapping mechanism. Finally, the experimental results are provided to show the performance of the

proposed algorithm.
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+ Flow

A o L -
© 200 250 © 300 350
Time(s)
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Rul 2 Zpzke] Fefso] 9AESlel wE Al
QoSHMS- fA3t 4= glem® yelative AM]~
9] DiffServ =dl e A7} ¢ic}.

3.1.2
H| i
23102 skl flowet o] flow7t 3=
2] QoS d#e] Aol AR HeiFar gl
t}. Aapgdoz A7 flowe] QoS S =Hs}
7] $15te] Bdagt A4S 3 =8 glo] flow
7} &3 sle FH2e QoS #HWE AT A

B0 flows}t £3% flow(TAs) 9 QoS

$2l= W0 flowe] QoS #ME 58 5 A

e},

3.2 F7|Xel Zella My L1ne2|FE

F7IH Az A s AR daelEe
A stetalr] 1% A o2A $siMe ot
22 QoS L7EAS AARIE ol 2.2 A
& A} o] Z= Aol loA] olg=, A
2P 88 & e HAS QoS HME v
Riss 8

AN e)
o=

E 2. 7713 S Agake] il SAEY AR
Periodic Class Change No Class Change
No. of
Rene. ' Avg. Avg. Ave. Ave. Used
Interval elag PLR Delay cost cost path #vgy PLE Ave. Delay
Change
2-1-3 0.0554 0.0856
2-3-4 0.0547 0.0872
10s 35 0.0424 0.0941 5.314 6 394 0.0558 0.0895
3=3=3 0.0578 0.0956
2-4-4 0.0724 0.0918
20s 18 0.0508 0.0966 4.971 5 3-3-4 0.0768 0.0949
3-4-3 0.0726 0.0957
2-4-4 0.0724 0.0918
30s 12 0.0538 0.0923 4.721 5 3-34 0.0768 0.0949
3-4-3 0.0726 0.0957
2-4-4 0.0724 0.0918
40s 9 0.0694 0.0951 4.539 5 3-3-4 0.0768 0.0949
3-4-3 0.0726 0.0957
50s 7 0.0898 0.0959 4 4 3-4-4 0.0898 0.0959
E 3. 7714 Falz A 3 9zl SAEs) g5
Periodic Class Change No Class Change
7
Rene. I:;{(l)és(;f MAX. ST?{EV Ave. Ave. Used MAX. STODfE\
Interval Fhanas PLR PLR cost cost path PLR PLR
2-1-3 0.4186 0.0736
2-3-4 0.4455 0.0794
10s 35 0.2085 0.0512 5.314 6 3794 0 4278 0.0764
3-3-3 0.4370 0.0751
2-4-4 0.5314 0.0954
20s 18 0.2914 0.0705 4.971 5 3-3-4 0.5412 0.0966
3-4-3 05347 0.0944
2-4-4 0.5314 0.0954
30s 12 0.3269 0.0722 4.721 5 3-3-4 0.5412 0.0966
3-4-3 0.5347 0.0944
2-4-4 0.5314 0.0954
40s 9 0.3364 0.0737 4.539 5 3-8=4 0.5412 0.0966
3-4-3 0.5347 0.0944
50s 7 03777 0.0784 4 4 3-4-4 0.5777 0.0984
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0y < Fired Inervel Renegotiation Case
+~ Mo Renegoliation Case )

Packet Loss Rate

6 215 30 (5) 0 50 4
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012 — ———
011} _————
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o o
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10 g ] W g 50 14)
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2
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O 13, F71d Zele ARAe Hd A3l S4E

= 9 W BF A7 SAES Bov} FFAN
s Fo) e oA APYFL B AF &
go] 2718 uel T 3ok

3.3. H| F7|3el ZajA NEyA ¢12|F

HF71-e Fea AP ASols F71H”
ANAFe] Aol APl gl Ao AY A
S H|® ] ASE FHrsisdch 7[EAQ QoS
A 274 3.249] AF 24 Zon] A
QoS e Axrslr] 213 window®] Z7]+= 3
o2 st o714 7z window® weight+
{2, 3, 5} 2 3lgen, window+: v Zvich &
A A7kl 2AEA 7 7 o) F3sAl =t

QoS M AZE oAxe] Ao Sler,
windows olg3l QoS5 At & F
2.1.2.2404 A= wis} o] QoS5
QoS,., = nlastel, dx AHelMe QOS g
oy ZAAsA Hro}h A A3 #ﬁoﬂxt s
Al %DM Bl stz o] AL v % w9
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Aol §le de] e}l vlwdt Azt #1494
5, 2¥14~16¢ v} gl Aol BRe] A
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o] gl 7%el vim P& o, »FVIAL AP
o] Ae FF HH £AEL 30%. EFHAE=
50%, 2211 AR £AEe] Hoigke 7043 =2
MAE& Bola gl

F71- A7z Al 9ot vlads F
AT FA Aol Bstar vlF7|A] AP
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E 4. 05714 Zai2 gk gl s s (A st vl

_Aperiodic Class Change No Class Change

Thresfhold Avg. I\CI(I) of Ave. | Ave. Used Avg. Avg.

¢ Ave. PLR Delay e cost | cost path PLR Delay
Adv. change

2-1-3 0.0554 0.0856

2-3-4 0.0547 0.0872

10% 0.0385 0.0924 15 5.7451 6 394 0 0558 0.0895

3-3-8 0.0578 0.0956

2-1-3 0.0554 0.0856

2=3-4 0.0547 0.0872

20% 0.0385 0.0924 15 5.7451 6 394 0.0558 0.0895

3=3-3 0.0578 0.0956

2-1-3 0.0554 0.0856

. 2-3-4 0.0547 0.0872

30% 0.0447 0.0929 12 5.3012| 6 394 0 0558 00895

3-3-3 0.0578 0.0956

2-4-4 0.0724 0.0918

40% 0.0520 0.0934 12 5.1942 b 3-3-4 0.0768 0.0949

3-4-3 0.0726 0.0957

2-4-4 0.0724 0.0918

50% 0.0651 0.0975 10 5.1428| 5 3-3-4 0.0768 0.0949

3-4-3 0.0726 0.0957

E 5. AF7IA R A Y A2l 24 2EA (AR 3t vla)

Aperiodic Class Change No Class Change
Threshold MAX. STDEV| No. of Hn || o tisad MAX STDEV
of B of Class S it - of

Adv. PLR |Change. PLR
2-1-3 0.4186 0.0736
. 2-3-4 0.4455 0.0794
10% 0.1099 0.0337 15 5.7451 6 394 04278 00764
3-3-3 0.4370 0.0751

2-1-8 0.4186 0.0736
i 2-3-4 0.4455 0.0794
20% 0.1099 0.0337 15 5.7451 6 394 0.4278 00764
3-3-3 0.4370 0.0751

2-1-8 0.4186 0.0736

2-3-4 0.4455 0.0794

" )

30% 0.1440 0.0356 12 5.3012| © 394 04278 00764
3=3=3 0.4370 0.0751

2-4-4 0.5314 0.0954

40% 0.2000 0.0380 12 5.1942 5 3-3-4 0.5412 0.0966
3-4-3 0.5347 0.0944

2-4-4 0.5314 0.0954

50% 0.2920 0.0694 10 5.1428 5 3-3-4 0.5412 0.0966
3-4-3 0.5347 0.0944
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H 6. vlF71A Fele AFake] A7l SAES ASAA (714 AFAdt vlan)

Aperiodic Class Change Periodic Class Change
Threshold No. .
Avg. Avg. % B Ave. A 5% Fixed Avg. Avg.
of Class Class
PLR Delay cost Interval PLR Delay
Adv. change change
10% 0.0385 | 0.0924 15 5.7451 15 23s 0.0512 0.0962
20% 0.0385 | 0.0924 15 5.7451 15 23s 0.0512 0.0962
30% 0.0447 | 0.0929 12 5.3012 12 30s 0.0538 0.0923
40% 0.0520 | 0.0934 12 5.1942 12 30s 0.0538 0.0923
50% 0.0651 | 0.0975 10 5.1428 10 35s 0.0670 0.0944
009 — N a é
| [ pmearemmec
o[ R A, B EEelAE o DiffServ v
QoA MESY costE A3} e 7kl HelR]
s tjo] dlojele] itk QoSE A F U= F
1 A s AP LTRES Adeigch A
oos —— dw2]&e DiffServe relative AH|A 2dle-
asdos THY & gl WEs QoS #M A
9wy E el 54 S A wHes
g [15)6) 20 (15)(6) E (126 © (2)s) 50 (10)s] ?_Aé-‘;]o;l 9\1—9—‘1‘ )kéf%] @SL]’% %ﬁﬂ Xﬂoll'% %‘1’1‘1]

Threshold of Renegotiating (%) [The number of Rene] [Average Cost]

O7 14, vF71A Sl Agde] A7 EAE

< ®o|x glew, E63 7, IH14~16S F3i
el & & gl Aoz w|Fr|Hl Azt 7
Ao Fa APY G3E|FL FUI AR 3l
= BE7sln F714ql A Asrc) 2840
gl & 4= 9l

zo) A% 24

¥R, F4 s AP FrHEe FA
cost® 2 AW Sl A9l sl QoS
o) Bt EEAAl leid HAE AuE wol
2 gles], wF AR A duEe UL
A4 A5E 2 1M AR de)Fuc)
odel 717 QoS Zweld TeAel FuiE A
2 4 9eh

E 7. 053714 S92 Ay Hd gl 24 258A (5714 AR vl

Variable Interval Case Periodic Class Change
7

Threosfhold I\;If;( ST(I))fE\ NCTE;SOSf ave I\é(l)ésosf I:ti:revdal I\P/)Iﬁ‘;( STODva
Adv. PLR change change PLR
10% 0.1099 | 0.0337 15 5.7451 15 23s 0.3145 | 0.0714
20% 0.1099 | 0.0337 15 5.7451 15 238 0.3145 | 0.0714
30% 0.1440 | 0.0356 12 5.3012 j 30s 0.3269 | 0.0722
40% 0.2000 | 0.0380 12 5.1942 12 30s 0.3269 | 0.0722
50% 0.2920 | 0.0694 10 5.1428 10 35s 0.3352 | 0.0729
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Variabie Inerval Renegotiation Case
) < Fixed Inerval Renegotiation Case
o8 + No Renegotiation Case

STOEV of Packet Loss Rate

L L L L |
10 [1s6) 20 [15]8) 30 [12¢8) 40 (12)5) 50 (1085)
Threshold of Renegotiating (%) [The number of Rene] [Average Cost]

a8 16 HF71H Zeles ARAe] A3l 2B &

Fa%

L = . S

055 Vanable Inerval Renegotiation Case
<+ Fixed Inerval Renegotiation Case
+ No Renegotiation Case

Maximum Packet Loss Rate

19 [1sys) 20 isge) 30 [12y6) 40 p12x5) 50 oys)
Threshold of Renegotiating (%) [The number of Rene] [Average Cost]
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