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University: The University of Adelaide

Hefei to Adelaide: 

7700 km

• Shanghai Ranking 2017: 
Computer Science: 43

• Stats: 21k students
26% internationals
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Coordinator: 
Dr Mingyu Guo
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Coordinator: 
Dr Bradley Alexander
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Dr Markus Wagner 
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Supply Chain Management (Australian Research Council funded)

• Large scale industrial optimisation problems with many interacting components.

Dynamic Constraints (ARC funded)

• Algorithms for problems with dynamically changing constraints.

Dynamic Adaptive Software Configurations (ARC funded)*

• Self-adapt system configurations to changing conditions. 

Lots of other knowledge, either in-house or via international collaborations, e.g. more theory, 
system modelling, speed-up of simulations (algorithmically or using machine learning)…

OPTIMISATION AND LOGISTICS
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SOME OF THE ACTIVITIES OF OPTIMISATION AND LOGISTICS 
2016-2018

• ACM Genetic and Evolutionary Computation Conference 2016 
(General Chair: Frank Neumann)

• NII Shonan Meeting on “Computational Intelligence for Software Engineering, ShonanVillage Centre, Japan.
Organizers: Hong Mei (Peking), Frank Neumann (UoA), 
Xin Yao (Birmingham)

• Dagstuhl Seminar on “Automatic Algorithm Selection and Configuration”, Schloss Dagstuhl, Germany
Organizers: Heike Trautmann (Muenster), Holger Hoos (Vancouver), Frank Neumann (UoA).

• NII Shonan Meeting on “Data-Driven Search-Based Software Engineering”, ShonanVillage Centre, Japan.
Organizers: Markus Wagner (UoA), Leandro Minku (Leicester),  Ahmed E. Hassan (Queens U), 
John Clark (York)

• Australasian Conference on Artificial Life and Computational Intelligence 2018
(General Chair: Markus Wagner)

• International Workshop on Benchmarking of Computational Intelligence Algorithms, BOCIA, 
http://iao.hfuu.edu.cn/bocia18

(Co-Chair: Markus Wagner)
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2003-2009

MARKUS WAGNER

2006-2007

2010-2013

2013

Summary: 80+ papers/co-authors/reviews/events/…
1 best paper/poster/presentation/keynote/medal/...
2nd time in Hefei J

IEEE CIS: Chair University Curricula 2016/2017
Chair Educational Material Subcommittee 2014/2015
Founding Chair of Task Force ”CI in the Energy Domain”

Senior Lecturer
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TODAY: change in plans!

The ”logistics problem” will come later.
Let us look at APPLICATIONS first.



© 2017 Markus Wagner

ht
tp

://
ph

do
pe

n.
m

im
uw

.e
du

.p
l/z

im
a1

5/
pe

tk
e-

sl
id

es
/g

i.p
df



© 2017 Markus Wagner

Note: over 24,000 different Android phones in 2015
https://qz.com/472767/there-are-now-more-than-24000-different-android-devices/

http://phdopen.mimuw.edu.pl/zima15/petke-slides/gi.pdf



© 2017 Markus Wagner

ht
tp

://
ph

do
pe

n.
m

im
uw

.e
du

.p
l/z

im
a1

5/
pe

tk
e-

sl
id

es
/g

i.p
df



© 2017 Markus Wagner

DEEP PARAMETER OPTIMISATION ON ANDROID 
SMARTPHONES FOR ENERGY MINIMISATION 

- A TALE OF WOE AND A PROOF-OF-CONCEPT -

Mahmoud A. Bokhari, Bobby R. Bruce (UCL),
Brad Alexander and Markus Wagner

Full paper: http://cs.adelaide.edu.au/~markus/pub/2017gecco-deepandroid.pdf
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Maslow’s 
hierarchy of 
needs 2.0
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Photo taken in 
Malaga, July 2017

Maslow’s 
hierarchy of 
needs
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as soon as this appears
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shock
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anger
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denial
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the need to get power
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MOTIVATION
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there is a simple solution

Genetic Improvement
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there is a simple solution

Genetic Improvement
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MOTIVATION
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RELATED WORK
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METHODOLOGY

• Energy Measurement
• External. 

• Internal. (5 years ago: very different)

• Search Based Software Engineering

Initialise 
population Modification Evaluation Termination

No Solutions

Yes
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INTERNAL VS. EXTERNAL

Summary of four experiments on two devices. CPU core 
speed was set at max frequency. Values are in Wh.

Experiment Nexus 9 Nexus 6

Internal External Internal External

Total Energy measured in Wh
Screen on 0.356 0.394 0.215 0.183

CPU 0.068 0.074 0.034 0.030

Wi-Fi 
download

1.571 1.699 0.526 0.514

4G download 1.693 1.865 0.889 0.870

diff. range -0.172 - -0.006 +0.004 - +0.032
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TARGET APP

• Requirements:

• Open source.

• Widely used.

• Energy-hungry app.

• Test suite.
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TARGET APP

• Rebound Library:

• Open source.

• Widely used.

• Energy-hungry app.

• 44 test cases.

• Speed and position of springs.

http://facebook.github.io/rebound/

LinkedIn

Evernote

Facebook Home
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• Deep Parameter Tuning. è Parameter tuning of the physics calculations!

FRAMEWORK

Parameter 
Extractor

Config.csvApp App’
AppsProfiler.java

Optimiser.java

OS

Fitness values

Apps’ stats

Offline 
modification

Hardware	Utilization
&	app’s	stats
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• Deep Parameter Tuning. è Parameter tuning of the physics calculations!

FRAMEWORK
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METHOD

HardwareCont
roller.java

BatteryMonit
or.java

Hardware 
Components (CPU, 
screen, Wi-Fi, 4G)

DataLogger
.java

Battery Fuel 
Gauge Chip 

(internal)
OS

ModelGenerator
.java

Settings
Hardware	
Utilization
data

System	
Events	
and	calls

Battery	
stats

Hardware	
Utilization
data

Settings

Hardware Data: 
CPU freq., Screen 

brightness,
transmitted packets, 
signal strength …

36 dimensions
(CPU, Screen, 

Network)
Software data: 

Apps utilisation.
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CHALLENGES

• Noise.

• System Architecture and Behaviour.

ifixit.com
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CHALLENGES

• Noise.

• System Architecture and Behaviour.

• Solution.

• Airplane mode.

• Changing the CPU governor.

• Fixing CPU frequency.

• Turning the screen off.
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• Doze Mode.
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CHALLENGES

• Noise.

• Temperature.
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CHALLENGES

• Noise.

• Temperature.

• Fridge.
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CHALLENGES

• Noise.

• Temperature.

• Fridge.

• Model & compensate? e = 357𝑡& 	− 6180.5𝑡 + 608000
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• Noise.

• Temperature.
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CHALLENGES

• Noise.

• Temperature.

• Solution.
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CHALLENGES

• Noise.

• CPU Throttling.

Evaluations
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CHALLENGES

• Noise.

• CPU Throttling.

• Solution.

• Median frequency: 1.4 GHz.
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CHALLENGES

• Android Debug Bridge.

• Deployment time.

• Instability.

• Connectivity Issues. 
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EXPERIMENT SETUP

• Population size: 20.
• First population.

• Generations: 17.
• Objectives: Energy & Accuracy.
• Timeout: 2 mins.
• Recharge: 20 mins.
• Measurement frequency: 4Hz.
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RESULT

Orange: original configuration
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RESULT

original configuration Summary:
• 1 year of coding and learning
• super “smart” OS and Android 

tools
• internal sensor: super noisy in 

short evaluations, pretty good 
for longer evaluations


