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Introducao
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Inicialmente, em 2014, identificou-se uma lacuna entre o avanco das

diversas tecnologias utilizadas pelos smartphones e as baterias.

Em 2020, esse descompasso atingira a seguinte relacao: 195GWh para 50

GWh.

Disk capacity
—— CPU speed

Available RAM

—=— Wireless transfer speed

—
==

=— Battery

,/77 V

= a——

ay

¢ —— |
a8 —a—& = c>

1994

1994

2000 2002

Mobile Computing Improvement — Paradiso, et al. Pervasive Computing, IEEE, 2005.
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* No final do mestrado sabia-se que para promover uma otimizacao energética
efetiva fazia-se necessario estudar o comportamento dos usuarios finais.

* No artigo Into the wild: Struding real user activity patterns to guide power
optimizations for mobile architectures os autores pontuam que o principal
workload (2009) do sistema € usuario final.

* Nele os autores defendem colocar os usuarios finais como workload e estudar
tendéncias, propriedades e padroes de uso desses usuarios.
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« Com essa motivacao em mente viu-se a necessidade de
estudar o comportamento dos usuarios para prosseguir e
produzir métodos de otimizacao mais eficientes para
serem aplicados aos smartphones.

244 UNIVERSIDADE FEDERAL [:ill.llfl]l!.lll‘

ﬁ‘ DE PERNAMBUCO



1eti W .niro
O bJ etIVOS N:Informf’l_tfq:?

« Utilizar modelos probabilisticos a fim de, através de dados
de utilizacao coletados, prover adequacao do
funcionamento do smartphone ao comportamento do
usuario a fim de minimizar o consumo energético do
mesmo sem interferir na performance.
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« Estudo do sistema atual para obtencao de dados
do consumo energético em smartphones com
Android 5.0 ou superior (Analysis Service)

* Alteracao do Kernel Android para obtencao de
metricas de mudanca de frequéncia(Android 5.1.1
para Nexus 4)
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Atividades em andamento,gqgsmismsue

* Obtencao de logs de atividades do usuéario a fim
de caracterizar o comportamento dele do ponto de
vista energetico

« Estudo e modificacao interna do Android a fim de
prover System Services capazes de fornecer
Informacoes e alterar o funcionamento do
dispositivo de modo a se adequar da melhor forma
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Analysis Service

~
~

Reqgister to monitoring device
status change

Device Monitor

(Broadcast
Receiver)

A 4

— Device Monitor

Gets natification when device
status change

v
Log Device State
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Atividades em andamento_g-

Atualmente coletamos
dados a respeito de 5

dispositivos (CPU, Display, i
Wifi, Radio e Bluetooth).

860000

Alem deles obtemos dados
a respeito da aplicagao
atual e o periodo do dia

DISCONNECTED - OFF
DISCONNECTED - OFF

DISCONNECTED  OFF

1651200 800000
960000 ' 800000
960000 | 800000
860000 ' 800000

560000 800000

OFF
OFF
OFF
OF
OFf

800000 ON ON
800000 ON ON
800000 ON ON
800000 ON ON
800000 ON ON

RadioTo BluetoothFrom BluetoothTo  CurrAppFrom CurrAppTo WeekDayFrom
Devices Manipulation  Devices Manipulation - Monday
Devices Manipulation  Devices Manipulation  Monday
Devices Manipulation  Devices Manipulation - Monday

Devices Manipulation  Devices Manipulation - Monday

Devices Manipulation  Devices Manipulation  Monday
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ACTIVE
ACTIVE
ACTIVE
ACTIVE

ACTIVE

Monday

Monday
Monday
Monday

Monday

CPU1.FreqFrom CPU1.FreqTo CPU2.FreqFrom CPU2.FreqTo ScreenFrom ScreenTo WiFiFrom WiFiTe

ACTIVE
ACTIVE
ACTIVE
ACTIVE

ACTIVE

RadioFrom

DISCONNECTED
DISCONNECTED
DISCONNECTED
DISCONNECTED

DISCONNECTED

WeekDayTo Battery.Charge ' Period.of.Day

1 AFTERNOON
1 AFTERNOON
1 AFTERNOON
1 AFTERNOON

1 AFTERNOON
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Atividades em andamento,qsiismsue

1. Collect data from 2. Compress

smartphone generated log

4. Store usage data Iog

. (php
3. Send usage data log LK\ 5, Return stored filenam -

6. Store filename of stored log

«

Usage
Pattern
Service App 7. Request usage statititics

8. Provide Parameters

S T

>

11. Store usage statistics

— . < _‘ < 10. Return usage statistics R
MOTO X Play

9.Process
Request

A AN

—

Analysis Server
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loadUsagelata = function(filename) |

usageData = readr::read delim{filename delim = ";" skip = 1)
usageData = usageData[!is.na(usageDatad Current App Name'),]

. I ratal I I O: ; O S d ad O: ; battery = matrixz{usageData$ Battery Charge'[l:(length({usageData$ Battery Charge )-1}]

,ncol = 1)
period0fDay = matrizl{usageData$ Period of Day'[l:{length{usageData$ Period of Day )-1)1,
neol = 1)

» ~ .
O btl d OS ara a e ra ao time = matrixz(usageData$Time[l: (length(usageData$§Time)-1)1)
time = as . POSIX1t(as. :ml:eger(as numeric (as.character (usageData$Time)) / Ve
d t , days = . . ey §
d f Ve - for{i in l:length{time}}{
O software estatiStiCO - weiaica o
}

colnames (battery) =
usando o pacote
transformedUsageData = data.frame (transformData{usageData$ Cpul Frequency®,"C
L] transformData{usageData$ Cpul Freguency”
transformData({usageData$ Screen State™,’

I yVe rS e . transformData{usageData$ Wifi State”,
transformData({usageData$ Radio State”,
transformData({usageData$ Bluetooth State
transf crm:)ata(usage)ar,a$ Current App Name~

transformData (weekday, .
battery, period0£Day)

weekday = matrix{nrow = length{time), ncol = 1}

replacement = TRUE),
 replacement = TRUE),

return{as.tibble (transformedUsageData))
}
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Atividades em andamento._o-

"CPJl . FregFrom™: =
"CPUZ . FregFrom™: &
"ScreenFrom™: "OFF™,
"WiFiFrom": "ACTIVE"™
"RadioFrom"
"BluetocothFrom"™: "0OFE™,
"Period._.of _Day"™: "MOBRMINE",
"WeekDayFrom'™: "Sunday"™,
"probability™: 0_ZZ25

"ZPJl . FregFrom™: =
"CPIZ _FregFrom™: &

"ScreenFrom™: "OFF"™,
"WiFiFrom"™: "RACTIVE™
"RadioFrom": "DISCOMNMECTED™,

"BluetocothFrom"™: "0OFF"™,
"Period.of _Day"™: "HIEZHT"™,
"HWeekDayFrom"™ - Su.nclay
"probabkility™: O0_.1&53

"ZPUJl . FregFrom™ :
"ZPJZ  FregFrom™:

"ScreenFrom'™: "GFF“
"WiFiFrom"™: "ACTIVE"™
"RadioFrom": "DISCONMNECTED™,

"BluetoothFrom" "OFF™,
"Pericd.of _Day"™: "EVEHINE",
"HWeekDayFrom' : "Sm‘.l.day
"probabkility™: O0.1&£53

"DISCOMNECTED™,

"CETl . FregFrom'™:
"CPUZ _FregFrom'™:

"ScreenFrom™: "OFF™,
"WiFiFrom": "OFF"™,
"BadioFrom" "COMNMNECTED™ ,
T"TBluetoothFrom™: "OFF"™,
"Pericd.of _Day™: "MORMING™,
"WHeekDayFrom" TSunday"™
"probability™: O_000001470Z2

"ZCEPUl .FregFrom'":
"CPUZ . FregFrom™: 1 0,
"ScreenFrom™: "ON",
"WiFiFrom"™ : "ARCTIVE™
"RadioFrom" : "DISCCHMHNECTED™,
"BluetocothFrom™: "OFF™,
"Period.of _Day"™: "MOBMNINGE",
"WeekDayFrom"™ :
"probability™: O_.000001 4702

"CETl . FregFrom'™:
"CPUZ _FregFrom'™:

"ScreenFrom"™: "OH",
"WiFiFrom": "ACTIVE"™
"BadioFrom" "DISCOOMMECTED™ ,
"BluetoothFrom™: "OFF™,
"Pericd.of _Day"™: "AFTE RNODN“ .
"WHeekDayFrom" : "Saturday™
"probability™: O.00000147 _-;
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Direcoes de pesquisa futuras, gismsmsue

« Estudar mecanismos para geracao de HMMs
visando a otimizacao do consumo energeético

* Estudo de estratégias inteligentes baseadas em
probabilidades
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