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Increase in Network Use of Mobile Devices

Mobile traffic on cellular networks increased by 7 fold 
between 2016 and 2021 [33]


Excessive network usage is one of the most complained 
about issues of Android applications [21]
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Energy from Network Use of Mobile Devices

Consumption of mobile phone communications could be 
responsible for up to 23% of greenhouse gas emissions by 
2030 [5]


More expensive bills for user of mobile devices
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Improving Network Use Via Prefetching
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Improving Network Use Via Code Changes
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Li et al. [23]
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Reducing Network Use with GI

Previous multi-objective GI work by Callan and Petke [16] 
unsuccessful
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GIDroid (GI for Android) 
https://github.com/SOLAR-group/GIDroid
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Improved Profiler 
targeting network-intensive methods

Single-objective 
targeted focus

 Updated Set of Mutation Operators 
 targeting network improvements



Justyna Petke, UCL

New Network Profiler

Automatically instruments 3 popular http Android libraries


Logs the size of data sent and received


Available at: https://github.com/SOLAR-group/NetworkGI
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https://github.com/SOLAR-group/NetworkGI
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New Mutation Operator
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Removal of Unnecessary http Requests
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Added condition
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Creating a conditional
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Updated Set of Mutation Operators

Create a conditional


Delete a statement


Cache a variable value


Cache the result of a method call
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Search Setup

Local Search (400 iterations)


Genetic Programming (40 individuals, 10 generations)


Each ran 20 times
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Benchmarks

Covered by tests [28] + latest on FDroid


Use one of the 3 libraries


Issue: network-intensive methods uncovered by tests


Overall: 100+ Android apps -> 7 benchmarks
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RQ1: Network Use Within Few Min Runs
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RQ2: Effectiveness of GIDroid for Network Use

Still no improvements found :(


Reasoning: 


search space too big (both for conditionals and overall)
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RQ3: Efficiency of GIDroid for Network Use

Genetic Programming: median time: 4.3h (vs Local Search: 4.8h)
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On Reducing Network Usage with GI 
https://github.com/SOLAR-group/NetworkGI
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Improved Profiler 
targeting network-intensive methods

Single-objective 
targeted focus

 Updated Set of Mutation Operators 
 targeting network improvements

Try 
it :)

https://github.com/SOLAR-group/NetworkGI

