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sies

@ extensible OMNeT++ framework for modeling
energy consumption

@ battery as a first-class component of simulation

@ mostly “pure” OMNeT++, some functionality is
framework specific (mobility-fw and MiXiM)
@ outline

» battery modeling
» design issues
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SIS

@ include battery as active element in simulation

» host failure due to battery depletion
» energy-aware protocols & state-of-charge estimation
» voltage-dependent operation
» energy harvesting
@ support for models with varying level of detail

@ support for development of sophisticated battery
models for discrete event simulation (hard!)
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@ reality: complex electro-chemical reactions
@ empirical, stochastic, circuit, analytic models

» hard to incorporate directly into DES
» need real time model, very fast (one per node)

@ linear: capacity = mAXxhr; draw = mA X time
» operation counting
@ target model: output voltage

» discharged when V,,; below threshold
» include key non-linear effects
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@ separate modeling of battery and energy consuming

operations
» modular, extensible
» multiple sources of energy consumption/generation
» variety of abstractions for energy
consumption /generation
» explicit state-of-charge estimation
» flexible handling of statistics

@ clean handling of HostState notification
o facilitates experimentation with new battery models
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@ linear: Viominal X
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ostState  : specific : .
o AL T eefe handled in separate
attery R :
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@ validated against
BatteryModule2.0
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@ “device” - any
module that
simulation modules = -----___ Consumes energy

¥ @ DRAW - uniform

interface to the

OR e?irr;atzRgxidual() pul\‘a‘lish
ﬁ o toteset i battery module
HostState r;m:zv;); . .
20N T e @ estimateResidual() -
— get state from the
satistics battery module

o getVoltage() - get
output voltage
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- - @ HostState notification
FAIL
@ non energy-aware

' batt
- T L' e modules must handle
S/ A P
e framework specific
MAC/ battery
7 statistics » blackboard (pub/sub)
» enforced in MiXiM
raqaio R R .
; J— (with opt-out)
DRAW| ......ooeee ’ » use of signals (?)
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@ Energy Framework
» extensible, modular
@ current status

multiple devices

» linear battery model

» estimateResidual() (follows battery model)
» HostFailure notification

» statistics module

» validation tests

e future
» support for development of complex battery models

v
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