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® Analysis of QoS behaviour for different periods (hourly, daily, weekly) for
capacity planning and enhanced QoS provision.

® Practical approach for spatio-temporal analysis of QoS time series data
based on QoS pattern detection and analysis.

® Statistical methods to study QoS patterns in different periods (hourly, daily,
weekly)

® Bucket histograms based on QoS thresholds (levels) for pattern oriented
QoS analysis

® Spatio-temporal QoS analysis - 2 aspects:
temporal pattern analysis in the time series data of QoS parameters
obtained for network connections

gpatial  dependency analysis of patterns considering spatial
(topological) relationships of network elements.

® Practical real measurement scenarios.
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® Specific behaviour of the time series data (Qo0S
parameter) for some time interval (time window) is
called pattern.

® Pattern analysis Is based on pattern characterisation
and comparison for a given time window.

® QoS "outliers’ - outliers due to route failure [PMFT
02], delay "congestion” pattern [NLANRSurveyor],
"delay break” patterns [SDG 00].

® Diurnal and step function patterns [CL 03]

@ Temporal QoS pattern characteristics(' - rg)
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“ QoS pattern characterisation based ( g)
ntermon 0N QoS threshold histograms

®let {X]} be time series data consisting of QO0S
parameter values. With q,...q;,...q,, the QoS thresholds
values are given so that 0= g,<q; < gi<.....< = Qx
where g, 1S the maximum possible QoS threshold
value.

® A bucket b is defined by [g , ., With g as low
boundary and g, , as high boundary.

® A QoS parameter value x, observed at time t belongs
to bucket b; if g; <X, <= g,
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“ Spatio-temporal pattern analysis
INTERMON ]
across network connections

Spatial elements — end
system s router, A S

Relations
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Traffictime
series data

QoS time series
data

QoS patterns
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“ Experimental testbed for QoS pattern (
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Telecom Austria networ k

| SP networ k

Highway.telekom.at

Sour ce host
(Server)
195.3.85.134
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Access

networ k
Access Router Destination
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“ Hourly QoS patterns
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Danly 27.01 agzregated per hour
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Daily Time and Threshold Based Histogramm

e.q to locate stable,crucia hours for capacity planni _
INTERMON g ap y p el

0
410 T T T T T T T T T T T
130,
‘
110 = | —
—
< 3
st —
+
11c7-10 0 ] ] | ] | ] ] ] ] ]
0 7 + ‘ & 10 11 1+ 1% 13 0 ) 1+
0, 1 25,

Daily Threshold based Histogram,e.g to characterize the quality of the day
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Two Weekly Patterns to compare simi =
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@ Hourly pattern considering second as ( - r@
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- Spatio-temporal and spatial composition studies in
Inter-domain environment considering patterns

- Combination of spatio-temporal QoS pattern analysis
with forecasting techniques based on learning
historic QoS patterns and fuzzy classification [HC
99. .
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