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e New energy profiling tools are constantly developed
e Thisistheresult of an explorative search

e \We focused on ready-to-use solutions
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Sort things out...
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e General-purpose: profile software energy efficiency on
various platforms

e Mobile: specifically developed for mobile platforms

e Resource monitoring: gather resource usage information
from the platform, useful for prediction/correlation
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Sort things out...
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Joulemeter
General-purpose | PowerTOP
Intel Energy Checker

ARO
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Mobile

. PerfMon
Resource Monitor | pstat
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General-purpose tools

Joulemeter

e http://research.microsoft.com/en-us/projects/joulemeter

e Platform: Windows (desktop/laptops)

e Pros:
o FEaseof use
o Per-application estimation
o Good accuracy

e Cons:
o Needs initial calibration

o Only supports a specific model of power meter (Wattsup PRO)
o  Windows-only
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General-purpose tools: Joulemeter
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Base
CPU
Disk
Monitor
Total

Average

Statistics (Since 6/4/2010 3:36:03 PM)

Time Slept
Time Awake

Estimated Consumption

Power Consumption (from uncalibrated model)
65.00 W
1282 W

001w

50.00 W
12783 W

12719 W

0 Hours
0.04 Hours

0.01 kWh
0.03 cubicft of CO2 MAYAU) ‘f,f?




General-purpose tools

PowerTOP

e https://Ol.org/powerto

e Platform: Linux (desktop/laptops)

e Pros:
o Per-application estimation
o Power management support
o Provides information about devices and peripherals

e Cons:
o Needs initial calibration

o Effective estimation only available on battery-powered devices
o Linux-only
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The battery reports a discharge rate of 14.3 W
The estimated remaining time is 93 minutes

165.5 wakeups/second, 0.0 GPU ops/s 0.0 VFS ops/sec and 4.1% CPU use
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General-purpose tools

Ivntel Energy Checker

e http://software.intel.com/en-us/articles/intel-energy-checker-sdk

e Platform: Windows/Linux/Solaris/Mac OS X (desktop/laptops)

e Pros:
o Multi-platform compatibility
o Fully customizable productivity metrics
o Supports different models of power meters

e Cons:
o Configuration of devices and components can be time-consuming
o Low-level APls (Wrapping of C libraries might be required)
o Onlyrelies on external power meters (no estimation)

Sciences
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General-purpose tools: Intel Energy Checker
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Mobile Applications

ARO (Application Resource Optimizer)

e http://developer.att.com/developer/basicTemplate.isp?passedltemld=2700312

e Platform: Android/Windows 8

e Pros:
o easytouse
o provides focused hints to improve the energy efficiency of the analyzed
application

e Cons:
o works only on rooted android devices and windows 8 devices
o does not provide real-time monitoring
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Mobile Applications: ARO

BestPractices Resuts | Overvie
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Mobile Applications

I;owerTutor

e http://zivang.eecs.umich.edu/projects/powertutor

e Platform: Android

e Pros:
o Available in the Google Play Store
o Noroot privileges required
o Graphs and charts are available or log files can be downloaded

e Cons:
o Valid values for a subset of Android phones only
o No APlIs available

T~ Faculty of
AMSTERDAM Sciences
Software Energy Profiling Tools: What’s out there?


http://ziyang.eecs.umich.edu/projects/powertutor/
http://ziyang.eecs.umich.edu/projects/powertutor/

Mobile Applications: PowerTutor
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Resource monitoring

I;erfMon

e Available on all Windows versions

e Platform: Windows

e Pros:
o User-defined counter capability
o CSV Logging

e Cons:
o Low granularity (1 sec)

o Accuracy varies according to specific resource (e.g. CPU is less precise than
Disk Usage)
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Resource monitoring: PerfMon
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Resource monitoring

Bstat

e http://dag.wieers.com/home-made/dstat/

e Platform: Linux

e Pros:

o Combines vmstat, iostat, ifstat, netstat information and more
o CSVoutput

o User-defined counter capability

e Cons:
o Low granularity (1 sec)
o Less counters available compared to PerfMon
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A final note

e Performance Profiling Tools excluded on purpose

o Language-dependent
o Performance and energy are not always highly correlated

o http://en.wikipedia.org/wiki/List of performance analysis tools
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Our Vision
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Thank you!
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