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ABSTRACT

In this paper, an ABR (Available Bit Rate) congestion control algorithm for voice transmission in ATM
networks was proposed. To deal with the network congestion problem, not only the buffer level of a switch
but also the variation of the buffer level were considered. Also, to resolve the unfairness among sources where
the bit transfer rates vary, a loading factor that is used to adjust the bit rate was introduced. To show the
superiority of this paper over others, simulation was done with a network of 7 voice sources and 4 switches,
which was represented by Petri net model. ExSpect was used for simulation. The simulation results showed

that there was improvement in network utilization and that unfairness among sources were resolved a lot.
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3.4. Source Behavior
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Fig. 1. Network model
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Source 1 (S1) : 3-hop traffic (S1 -> DD
Source 2 (S2) : end-to-end traffic (S2 ->
D2)
Source 3 (S3) : 2-hop traffic (S3 -> D3)
Source 4 (S4) : 1-hop traffic (54 -> D4)
Source 5 (SH) : 1-hop traffic (S5 -> D5)
Source 6 (S6) : 3-hop traffic (S6 -> D6)
Source 7 (S7) : 2-hop traffic (57 -> D7)
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1%l 2. Rate ¥3} (EPRCAM) (PCR = 150 cells/msec)
Fig. 2. Change of rate(EPRCAM)
(PCR = 150 cells/msec)

F 2. % Cell rate(EPRCAM)
Table 2. Average cell rate (EPRCAM)

Average Rate
(cell/msec)
Source 1 1119711
Source 2 30.2088
Source 3 116.8843
Source 4 128.7494
Source 5 130.8679
Source 6 112.6737
Source 7 116.4924
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I3 3. A$H Z& (EPRCAM)
Fig. 3. Switch utilization (EPRCAM)

£ 3. I FAE (EPRCAM)
Table 3. Average utilization(EPRCAM)

Average Utilization
Switch 1 0.940154
Switch 2 0.901183
Switch 3 | 0.900233
Switch 4 | 0946043

a9 39ME EPRCAM 4-%9 291 13 A9
A 2449 F&& JERD F 3oM = zZb x
X HF &8 S HoFrh

4.3. Buffer Level®} Loading FactorZ
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23 4. A AEsee] wg (mdl 1)
Fig. 4. Changes of transmission rates of sources (Model 1)
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Table 4. The averape transmission rate of source (Model 1)

Average Rate (cell/msec)
Source 1 98.2135
Source 2 69.2362
Source 3 108.2845
Source 4 119.3384
Source 5 119.4934
Source 6 97.4423
Source 7 105.2607

‘FW o Switch Uilization (@‘,1; -

o
®

Utilizatio
o
(o))

—_ O~ WM - DN DO
— N M < T 10 O M~

Tie Slot

a8 5. 293 Bg(Ed 1)
Fig. 5. Switch utilization(Model 1)

R 5. 28X BT 28w )
Table 5. Switch average utilization(Model 1)

Average Utilization
Switch 1 | 0.957752
Switch 2 | 0.904671
Switch 3 | 0.89734
Switch 4 | 0.948928

¥ 4% wAUUE High Threshold9t Low
Threshold= A& AHE Aolsle A~=2d 1)
9 Z+ 4o AEEEE nwdk Aotk 1Y 5
T ZF 29X 588 RAFTE oA AReld
Loading Factor& AME3l9a dlen|el:= oot
Fdg=

High Threshold : 100

Low Threshold : 20

LRDF(Large Rate Decrement Factor) : 5%

RDF(Rate Decrement Factor) @ 2%

RIF(Rate Increment Factor) : 2%
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if buffer_input > th_1 then

CRF=1.0 - ( LRDF =* loading_factor)
else if buffer_input > th_2 then

CRF = 1.0 - ( RDF * loading_factor)
else

CRF = 1.0 + ( RIF / loading_factor )
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Fig. 6. Changes of transmission rates of sources (Model 2)
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Table 6. The average transmission rate of source
(Model 2)

Average Rate (cell/msec)
105.1978
Source 2 81.8778
Source 3| 108.6832
Source 4| 115.8259
Source 5| 114.8402
Source 6| 106.5545
Source 7| 108.8256

Source 1

Switch Uilization(Mbdel 2)

L[ switon 1 Uilization
| |~ Switch 2 Uilzation

1 Time Sot

% 7. A9 Ze(nd 2)
Fig. 7. Switch utilization(Model 2)

www.dbpia.co.kr



TE/AE A%

tlo

913 ATM 2l Aol ABR # %A of
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Table 7. Switch average utilization(Model 2)

Average Utilization
Switch 1 | 0.99778
Switch 2 | 0.97530
Switch 3 | 0.97564
Switch 4 | 0.99902

X 8 ndEe HE A4 &5
Table 8. Average transmission rates of models

Average Rate (cell/msec)

EPRCAM| Model 1 Model 2
Source 1] 111.9711 | 98.2135 105.1978
Source 2| 30.2088 | 69.2362 81.87788
Source 3| 116.8843 | 108.2845 | 108.6832
Source 4| 128.7494 | 119.3384 | 115.8259
Source 5| 130.8679 | 119.4934 | 114.8402
Source 6| 112.6737 | 97.4423 106.5545
Source 7| 116.4924 | 105.2607 | 108.8256

Zb daglEe] gt &8 Aik= F 94 89k
ok 229 - EPRCAMo| His) 5.377.5%,
2l Haf oF 4177.8% AE ANH &L M

oS3 Slrk
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Table 9. Average link utilization of models

Average Link Utilization
EPRCAM | Model 1 | Model 2
Switch 1] 0940154 | 0.957752 | 0.99778
Switch 2| 0.901183 | 0.904671 | 0.97530
Switch 3| 0.900233 | 0.89734 0.97564
Switch 4| 0946043 | 0.948928 | 0.99902
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