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X |t is difficult to capture a view of network performance.
Why is that difficult?

e Performance depends on many factors
How to improve the visibility?

e Pervasive network monitoring is needed:

o Continuous
o Large-scale

e Sampling performance of devices across:
o Carriers

Access Technologies

Location

Time

O O O
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Previous Works

Their Limitations:

e Passively collected from cellular network infrastructure (e.g.
GGSN)

e One month of data
e Limited to a single carrier

e Collected from mobile devices, but not continuously
Our work differs from previous related work:

e Longitudinal

e Continuous

e Gathered from mobile devices using controlled experiments.
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v/ Analyzing the data collected from:
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v’ ldentify patterns, trends, anomalies, and evolution of cellular
networks’ performance.

We find:
o Significant variance in end-to-end performance for all carriers.

e Part of the high variability is due to the geographic and temporal
properties of network.

¢ Routing and signal strength are potential sources of performance
variability.

e Performance is inherently unstable.
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e 2011-10 to 2013-2 (17 months)
e Internal android app developed by Google
e Anonymized data

Mobiperf

e 11 months
e Only used for our signal strength analysis

Controlled experiments
Speedometer dataset: 4-5 measurements per minute

Code is open source and data is publicly available
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How observed performance matches with the expectations across access

technologies?
e Ping RTT Latency
@ Latency varies significantly across carriers and access technologies
@® Same performance for different access technologies
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Performance across Carriers

e HTTP GET Throughput

@ Relatively smaller difference between the carriers
® Download size (224KB) in not sufficiently large
© Lower latency is generally correlated with higher throughput
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e How much performance depends on time?

e time of the day
e stability
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Performance over Time
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Performance over Time
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Signal Strength

How much it can affect performance?
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» Accounting for signal strength is important for interpreting
measurement results.
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e We need for more monitoring and diagnosis.
e Data is difficult to get.
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e Data is difficult to get.

Mobilyzer

An Open Platform for Mobile Network Measurement

A comprehensive codebase for issuing measurements
for researchers and developers
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Any Questions?

Thank You!
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