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Summary

A primary role of traffic management is to protect the network and
end-system from congestion and to promote the efficient use of network
resources. Theoretical equivalent capacity may significantly overestimate the
required bandwidth for aggregate traffic. Statistical multiplexing can share a
link with a capacity less than the sum of peak bit rate requirement for
several variable-bit-rate connections. but it should not guarantee fairness of
the channels.

We proposed the TBBM(threshold based buffer management) algorithm to
improve fairness and utilization of ATM network. The result shows that the
required bandwidth of TBBM algorithm is 14.3% lower in audio traffic and
41.8% lower in video traffic than' that of theoretically calculated equivalent
capacity method. And also the result reveals that the CLR(cell loss ratio)
variation between channels of TBBM algorithm is much lower than that of

statistically multiplexed traffic.
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Fig. 2. Flowchart of TBBM algorithm.
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Alz='ll o] WA CLR e obF ZAIN 7H3e 22 W oAs 2
CLR #<= 7Fdd. CLR2 7Hde] 22 wiudA dx = As YAste #Fet=
Aog 8 £ gow, My e dueE(Jan & Robert, 1995) Al el 2]
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Tol ols W3 Z7]e CLRE #AI7F 71&9] Markovian FH o] Egy =¥
= 2 H6)ez 7]+ A (Jan & Robert, 1995)
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=
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Fig. 6. The relationship between CLR and buffer size in the audio traffic.
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Fig. 7. The relationship between CLR and buffer size in the video traffic.
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Fig. 8. The relationship between CLR and OCR in the multiplexed audio
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Fig. 10. The relationship between CLR and alpha in the multiplexed audio

traffic.
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Fig. 11. The relationship between CLR and alpha in the multiplexed video

traffic.
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Fig. 12. The relationship between CLR and alpha in the multiplexed audio

traffic.
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Fig. 13. The relationship between CLR variation of the channels and alpha in

the multiplexed audio traffic.
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Fig. 14. The relationship between CLR and alpha in the multiplexed video

traffic.

0.005

0.004 1

0.003 1 TH=0.2x B

0.002 1

TH =0.8x B
0.001 4

CLR variation of the channels

TH =0.5x B
0.000

-0.001 T T T T T T

alpha

Fig. 15. The relationship between CLR variation of the channels and alpha in

the multiplexed video traffic.
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Fig. 16. The relationship between CLR and alpha in the multiplexed audio

traffic.
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Fig. 17. The relationship between CLR variation of the channels and alpha in

the multiplexed audio traffic.
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Fig. 18. The relationship between CLR and alpha in the multiplexed video

traffic.
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Table 1. Function and constant value from least square measurement.

- The relation beween CLR and a in audio traffic :
- The relation beween CLR and a in video traffic :

CLR~ae ¢
CLR=~ y,tae ’®

- The relation beween CLR variation of the channels and a in the audio,

video traffic :

CLR= yytaytbyi+tcy?

Chamel | Ttem | Load | Traffic | Threshold constant value
Vo a b c
10 | CLR | 09 | audio | 02xB ~ 143850 | 0.67960 -
058 ~ [ 149670 | 1.95510 -
0.8<B T S148490 | 2.98330 -
video | 0.2xB 002 | 0.00594 | 2.84850 -
05<B | 000299 | 00211 | 1527600 -
08<B | 000002 | 0.0233 | 19.74690 -
08 | audio | 0.2<B [ 00742 | 183710 -
05<B ~ | 200748 | 6.00040 -
0.8<B ~ [ 00517 | 12.20330 -
video | 02xB | 000149 | 000040 | 261800 -
05<B | 000410 | 000151 | 9.38950 -
08<B | 000000 | -0.00145 | 2.30000 -
CLR | 08 | audio | 02<B | 002800 | —0.11600 | 0.17250 | -0.08470
var. 05<B | 002070 | -0.1191 0.2033 | ~0.10600
0.8<B || | 0.02150 | —0.05300/| 0.03550 | -0.10019
video | 0.2xB | 001030 | 001480 | -0.00679 | -0.00679
05<B | 000403 | —0.00388 | 0.00073 | 0.00174
08<B | 000241 | —0.00579 | 000672 | 0.00231
5 ] CLR | 08 | audio | 0.2-B ~ | -0.07360 | 10.34350 -
05<B ~ [ 2007030 | 232120 -
0.8<B = [ -0.05054 | 14.40300 -
video | 02xB | 000146 | 0.00009 | 0.000000 -
05<B | 0.00000 | 0.00092 | 12.24470 -
08<B | 000043 | 000144 | 17.62240 -
CLR | 08 | audio | 0.2xB | 001590 | -0.04370 | 0.07100 | -0.04020
var. 05<B | 001910 | -0.08980 | 0.14350 | -0.07550
08<B | 001760 | -0.09580 | 0.16550 | -0.09100
video | 02xB | 000216 | -0.00025 | -0.005356 | 0.00611
05<B | 000141 | —0.00691 | 001040 | —0.00490
08<B | 000186 | -0.00764 | 001300 | -0.00665

- B is buffer size, CLR var. is CLR variation of the input channels.
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Fig. 20. OCR of a channel in audio traffic.
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Fig. 21. OCR of a channel in video traffic.
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Fig. 22. Percent of the required bandwidth in audio traffic.
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Fig. 23. Percent of the required bandwidth in audio traffic.
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void CSetParameterDlg::OnServiceParameterApply ()
{
//An¥|2=d CDF #d25E F4Fg5H A4 +5 InDataFromPDF[I[lo] ¥ &
if((m_File_CDF = fopen("PDF\\”+strDataFileName,"r+")) == NULL)
{
MessageBox("The file for PDF data is not in this directory.”);
}
else
{
fscanf(m_File_CDF, "%d”, &pDynamicCACDIg->m_sElement.NoOfDataFromPDF);
for(i = 0; i < pDynamicCACDIlg->m_sElement.NoOfDataFromPDF; i++)
{
fscanf(m_File_CDF, "%f, %f",
&pDynamicCACDIlg->m. sElement.InDataFromPDF[0][i],
&pDynamicCACDIlg->m_sElement.InDataFromPDF[1][i]);
}
}
fclose(m_File_CDF);
}

2. AlEdelA goldza

I
/) 8T ad A e AlEH el Al
void CDynamicCACDIg::StartSimulation(int Threshold, double Alpha)
{
m_Index = 0;
m_Threshold = Threshold;
m_Alpha = alpha;
/) T8 ok HAA W 278
InitialMemberVariable();
SetTimer(0, m_TimeDiv, NULL);
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#include <stdlib.h>
/1110117117177 7777777071171 717777717777 7777 7777777777777
// CDFE& o] &sfto] aidatA A A
void CDynamicCACDIg::CellGenerator()
{
int i, j, n_index;
double rnum, rn, temp;
for(G = 0; j < m_NoOfChannel; j++)
{
m = (float)rand();
mum = rm/RAND_MAX;
fori = 0; i < m_sElement.NoOfDataFromPDF; i++)

{
if(rnum < m_sElement.InDataFromPDF[1][i])
{
n_index = i-1;
break;
}
else if(rnum < 0.000000001) //random number7} W% A o™ A& HolEH=
{
n_index = 0;
break;
}
else if(rnum > 0.99999999)  //random numberZ} W =W mpx 2 do]g &
{
n_index = m_sElement.NoOfDataFromPDF-1;
break;
}
}

temp = m_sElement.InDataFromPDF[1][n_index+1] -
m_sElement.InDataFromPDF[1][n_index];
if(temp < le-30)
{
temp = 1le—30;
}
m_sElement.Element[j].GeneratedCell =
(UINT)(m_sElement.InDataFromPDF[0][n_index] +
(m_sElement.InDataFromPDF[0][n_index+1]
- m_sElement.InDataFromPDF[0][n_index]) * (rnum -
m_sElement.InDataFromPDF[1][n_index])/temp);
}
CalculatorQueue();

}
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void CDynamicCACDIg::CalculatorQueue()
{
int Buffer, DrainRate, overTH = 0, underTH = 0;
for(int Channel = 0; Channel < m_NoOfChannel; Channel++)
{
Buffer = m_sElement.Element[Channel].GeneratedCell +
m_sElement.Element[Channel]. UsedBufferSize;
if(Buffer >= m_Threshold)
{
overTH += 1;
}
underTH = m_NoOfChannel - overTH;
}
if(overTH == m_NoOfChannel)
{
for(Channel = 0; Channel < m_NoOfChannel; Channel++)
{
m_sElement.Element[Channel] . LostCell = 0;
Buffer = m_sElement.Element[Channel].GeneratedCell +
m_sElement.Element[Channel].UsedBufferSize;
DrainRate = m_Drain;
if(Buffer >= m_BufferSize)
{
m_sElement.Element[Channel] LostCell = Buffer - m_BufferSize;
m_sElement.Element[Channel].GeneratedCell_Out = DrainRate;
Buffer -= m_sElement.Element[Channel].LostCell;
Buffer —= DrainRate;
}
else if(Buffer < m_BufferSize)
{
if(Buffer <= DrainRate)
{
DrainRate = Buffer;
}
m_sElement.Element[Channel].GeneratedCell_Out = DrainRate;
Buffer -= DrainRate;
}
RateCalculatorPerChannel(Buffer, Channel, DrainRate);

}
}
else if(underTH
{
for(Channel = 0; Channel < m_NoOfChannel; Channel++)
{
m_sElement.Element[Channel].LostCell = 0;

= m_NoOfChannel)
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Buffer = m_sElement.Element[Channel].GeneratedCell
+m_sElement.Element[Channel].UsedBufferSize;
DrainRate = m_Drain;
if(Buffer <= DrainRate)
{
DrainRate = Buffer;
}
m_sElement.Element[Channel].GeneratedCell_Out = DrainRate;
Buffer —= DrainRate;
RateCalculatorPerChannel(Buffer, Channel, DrainRate);
}
}
else
{
for(Channel = 0; Channel < m_NoOfChannel; Channel++)
{
m_sElement.Element[Channel].LostCell = 0;
Buffer = m_sElement.Element[Channel].GeneratedCell +
m_sElement.Element[Channel].UsedBufferSize;
if(Buffer >= m_Threshold)
{
DrainRate = int((m_Drain + (m_PCR - m_ACR)) / underTH);
if(Buffer >= m_BufferSize)
{
m_sElement.Element[Channel]. LostCell = Buffer - m_BufferSize;
m_sElement.Element[Channel].GeneratedCell_Out = DrainRate;
Buffer -= m_sElement.Element[Channel].LostCell;
Buffer —= DrainRate;
}
else if(Buffer < m_BufferSize )
{
if(Buffer <= DrainRate)
{
DrainRate = Buffer;
}
m_sElement.Element[Channel].GeneratedCell_Out = DrainRate;
Buffer —= DrainRate;
}
}
else if(Buffer < m_Threshold)
{
DrainRate = int((m_Drain + (m_PCR - m_ACR)) / overTH);
if(DrainRate > 0)
{
if(Buffer <= DrainRate)
{
DrainRate = Buffer;

,45,



}
m_sElement.Element[Channel].GeneratedCell_Out = DrainRate;
Buffer —= DrainRate;
}
else if(DrainRate <= 0)
{
m_sElement.Element[Channel].GeneratedCell_Out= 0;
}
}
RateCalculatorPerChannel(Buffer, Channel, DrainRate);
}
}

RateCalculatorPerService(DrainRate);

}

N L L ada
// 7 A€ PCR, ACR, CLR %< 74t
void CDynamicCACDIg::RateCalculatorPerChannel(int Buffer, int Channel, int Drain)
{
m_sElement. Element[Channel]. UsedBufferSize = Buffer;
m_sElement.Element[Channel]. TotalGeneratedCell +=
m_sElement Element[Channell.GeneratedCell;
m_sElement.Element[Channel]. TotalGeneratedCell_Out +=
m_sElement.Element[Channel].GeneratedCell_Out;
m_sElement Element[Channel]. TotalLostCell += m_sElement.Element[Channell.LostCell;
if(m_sElement.Element[Channel]. TotalGeneratedCell_Out == 0)
{
m_sElement.Element[Channel].CLR = 0;
}
else
{
m_sElement.Element[Channel] CLR =
((float)m_sElement.Element[Channel]. TotalLostCell /
(float)m_sElement.Element[Channel]. TotalGeneratedCel
1_Out) / ((float)m_TimeDiv / 1000);
}
m_sElement.Element[Channel].ChannelCount ++;
m_sElement Element[Channel] ACR =
m_sElement.Element[Channel]. TotalGeneratedCell_Out /
m_sElement Element[Channel].ChannelCount;
if(m_sElement.Element[Channel] PCR <=
m_sElement.Element[Channel].GeneratedCell_Out)
{
m_sElement.Element[Channel] PCR =
m_sElement.Element[Channel].GeneratedCell_Out;
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