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Abstract The performance monitoring of voice-over-IP (VoIP) traffic is vital for Internet Service Providers (ISPs)
which provide a VoIP service with the Internet access services. Identifying degradation in VoIP flows based on
the link utilization monitoring becomes increasingly difficult with increasing diversity of the traffic characteristics
(burstiness, short duration, constant bit rate, etc.). In this paper, we proposc a method for scalabe performance
monitoring of VoIP flows distinguished by five tuples. This method extracts the VoIP flows in a lightweight manner,
and estimates the packet loss rate and the delay variation by exploiting the features of actual VoIP flows, that
is, fixed packet length and fixed inter-packet gaps which are relatively common features among most VoIP flows.
Through the evaluation with simulation with trace data of actual traffic, we show that monitoring only 2 % or less
of the total VoIP flows can accurately estimate the delay variation of the total VoIP flows, while 20 % or more of
the total VoIP flows are required in order to estimate the packet loss rate.
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Function MonitoringFlow:

var N: Number of flows to be monitored;
var X: Expected average IPG;

var Luin: Minimum packet length

var Lmaz: Maxitum packet length;

var T: Threshold to register flows;

begin
var M := (: set of monitored flow;
var P := set of active flow w/t short duration;
var F := : set of flow information base (FIB);
repeat

r p := ArrivingPackel(Lmin, Lmaz);
var fi= FlowID(;])_z
UpdateFIB(p, f, F);
if f € M then
Updatebtaustws(f, M, F);

ii' f € P then
if FlowDuration(f, F) 2 T then
RemoveFlow(f, P);
ifX/28 IPG(}) < 3)'(/2 then
InsertFlow(f, M
UpdateStatistics( _f, M, F);
endif;
else;
AccountPacketAndByte(p, f, F);
endif;

else
if |[M| +|P| < N then
InsertFlow(f, P);
endif;
endif;
endif;
RemovelnactweFlow(M P, F):
léntll receiving a signal to termmate,
end;

3 Flow monitoring algorithm. N, X,
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scconds, [200, 201) bytes, and 10 seconds.
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B 4 Q-Q plot of standard deviation of IPG for all the inserted
flows and the estimation. The buffer is sufficiently large to
prevent the packet loss (100 MB). 500 flows with ideal IPG
(0.02 seconds) are inserted as VoIP flows.
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5 Q-Q plot of standard deviation of IPG for all the inserted
flows and the estimation. The buffer is 423.7 KB, and which
limits the queuing delay up to 10 milli-second and packets
exceeding buffer size are lost. 500 flows with ideal IPG (0.02
seconds) are inserted as VoIP flows .
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