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Introduction

l As of 2019 [2],
� 165.6 mobile-cellular subscriptions per 100 inhabitants in South Africa

� 102.2 out of these were mobile-broadband subscriptions

l As of 2021 [3],
�  94.7% of internet users accessed the internet through smartphones



Motivation

l Mobile Crowdsourcing [4] for building network monitoring 
applications

l Centralized vs Decentralized Designs
� Cost effectiveness

� Accessibility

l Active vs Passive monitoring



Challenges

l Limited Resources

� CPU

� Battery

� Bandwidth

l Error in measurements due to the infrastructure itself – the observer effect

� Need for appropriate measurement scheduling



Related Work

l Round Robin Algorithm [5]



Related Work (Cont.)

l Earliest Deadline First Algorithm [6]



Related Work (Cont.)

l DOSD Algorithm [5]



Proposed Monitoring Solution

l Users : Researchers and Network Managers

l Supported Measurements:

à Ping

à DNS Lookup

à Traceroute

à HTTP Download

à TCP Throughput

l Supported Algorithms:

à RR

à EDF

à AOSD

à DOSD

l Databases : MongoDB & InfluxDB



Proposed Monitoring Solution (Cont.)

l Measurement Server:

� Intel Xeon CPU E3-1225 v5

� 8 GB RAM

� 1 TB HDD

l Phones:

� Android 8.1

� Quad-core 2.0 GHz CPU

� 2 GB RAM 

� 16 GB Storage



Performance Evaluation

l Choice of topologies:

� Sparse (p = 0.1)

� Moderate (p = 0.5)

� Dense (p = 0.9)

l Number of periodic jobs: 20

l Period of each job: 5 to 10 
minutes

l Duration per algorithm: 2 
hours

l Target servers: Alexa top 8 
global websites [7]



Results

l Job Success Rate: Number of successful instances per 100 runs of the 
job

à A near 100% success rate across all 4 topologies was achieved



Results (Cont.)

l Average Platform Delay: Time difference between job dispatch and result 
storage

l Average Waiting Time: Time spent by a job in waiting queue
� Majority of the platform delay was a result of external factors



Results (Cont.)

l Node Busy Time Ratio (NBTR) : Fraction of time spent by a measurement node in 
execution of jobs

� Jobs were most evenly distributed by AOSD algorithm
RR

DOSD AOSD

EDF



Conclusions & Future Work

l AOSD algorithm performs 
well with partial 
virtualization of the network 
topology

l Future Work:

� Better network 
virtualization with SDNs

� Support for on-demand 
measurements

� Integration with existing 
iNethi [8] services
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