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(Mobile Device Battery Consumption Analysis Techniques:
Evaluation and Future Direction)
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Abstract The consumption of mobile device batteries which are limited resources is an important
criterion when circuit designers analyze and evaluate circuits. For this reason, researchers conducted
researches with different models of battery consumption to analyze power consumption of mobile devices.
The battery consumption model generation techniques have various characteristics depending on
availability of sensors, run-time model generation, and models for using in verification and testing.
However, there is lack of comparison and analysis between varied battery consumption model generation
methods. In this research, we compare and evaluate the analysis methods which have been studied so far
to support the circuit investigation for circuit designers. Finally, we suggest the direction of researches
in battery consumption analysis using the comparison result.

Key words : mobile device, battery consumption model, battery consumption analysis
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Abstract As cloud computing has emerged as a hot trend in the IT industry, various types of cloud
services have emerged. In addition, cloud service broker (CSB) technology has emerged to alleviate the
complexity of the process of selecting the desired service that user wants among the various cloud
services. One of the key features of the CSB is to recommend the best cloud services to users. In general,
CSB can use a method to evaluate a service by receiving feedback about a service from users in order
to recommend a cloud service. However, since each user has different criteria for giving a rating, there
is a problem that reliability of service evaluation can be low when the rating is only used. In this paper,
a method is proposed to supplement evaluation of rating based service by applying machine learning based
sentiment analysis to cloud service user's review. In addition, the CSB prototype is implemented based
on proposed method. Further, the results of comparing the performance of various learning algorithms is
proposed that can be used for sentiment analysis through experiments using actual cloud service review
as learning data. The proposed service evaluation method complements the disadvantages of the existing
rating-based service evaluation and can reflect the service quality in terms of user experience.

Key words : Cloud Service Broker, Cloud Service Evaluation, User Feedback, Sentiment Analysis
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‘ —»@—» 2,500
. Poor service.
User Rating & Review Positive Internal
ﬁﬁﬁﬁ* Probability Score
. ——P@—P 3.178
This service is not bad.

(b) e 0678 = (+0.178)

@ oiiik o
. 0.960 = (+0.460)

[19 9]

3.460
Great service.

A 24 2A3E A8 Wy 24



474 24 S0 Ag 3 sy

ol

41 M3 B Y
ARl 2o Aulrd Rt HE o choRt
A e gnel ddt 3y B uEe My

Page Dataset[8]0.2, SaaS (Software as a Service)
El)Io] ZefeE Afd|2o] gk oF 6,200709] 2RE o]
Folx Qlon] 7t 2R+ "AEQF HWA (1~57] Apol9]
Ba) o2 FJEo] ok & AdoNe 4~5%A] 2
Holle SRR 1~28aE] 2lide BRA folgg
EZo0 38R 2R S50l AR Al
78 24 Jhere A 35 71N W
silon], HIAE Hxelet 7|A dE FueES AlBol
= Python 2to]¥2{2]Ql NLTKQ} Graphlab CreateE
o]gstltt. o& o] -&sl9] Dummy Text, Stopword A

o1&

A 5ol HAe M IS 2qslc
71A &y duelsezE= A= &y (Supervised
Learning) 7|8t B&% <L12]&9 Decision Tree,

Random Forest, Boosted Tree, Logistic Regression,
Support Vector Machine& AF85I3C}E E3F shsof] A
ZA-sh] st fEZOoZ  Term
Occurrence, Binary Term Occurrence, TF-IDFE o] &
st¥ct. Term Occurrence (TO, T TF: Term

Frequency) & 7t ©@o] ¥ &3 315 Us|0|, Binary

2 Feature2

< o] 8% FTE AMHl2 H7t 71 11

olo] A 7}x] ©Eal (TO, BTO, TF-IDF) <
Unigram, Bigramo] tjsto] Z¥zt AAlste] Featurez
ARgsIITE. Unigram2 ©o] shtg @92 &3 SlaE
A& W, Bigrame ©oj & JIE 992 M+ W
e,

7S 9]5to] 5-Fold Cross Validation©.2 E|
Mgstgion] Wt Hee wE uelzel Wt
o Wo] AMEE= F1 ScoreE o]&sIt). Fl1 Scoreg
Alitshs A2 ofl (4] 2)F 2tk True Positiver
AA|2 Positiveo|HA](Actual Positive) ZA]o] 24}24]
Positive2 of|&%l(Predicted Positive) &=-2 sttt

[u o

€
AE

il

Precision* Recall
—9ox 7 7 T (2=A]
F1 Score =2 Precision+ Recall &4 2
Precision — —LrueFositive
" Predicted Positive
True Positive
=
Rea Adtual Positive

i

Ao RS Adte oRf [® 1] Zoh
Boosted Tree &i12]&0f Bigram @2 AAFSE Term
Occurrences Feature2 ARESEE U 7V £2 245
Hoom 1 Qor Xubdog Decision Tree AZ9]
obArE ek 2]59l Random Forest, Boosted Tree?t ¥

=20
u =
g A A

Term Occurrence (BTO) & ©ol9] £3 {75 Ut oy A2 ®olmoct
. TF-IDF= TF (TO) ¢ IDFe} Folof IDF= DE gyrdoz HrE BRI S H5e HoFE I
24 AR, 12 doleh e o che (Al 1)zt 2t o= xRl SVMO] 79 B AdolM= cha EA &
o AT wYch o B Ao AMst GlojE|e] oo
| DI £55] ot 9] olfn, 5] BAM o2 mad
IDF.D) =log j=py =g G4 1 Training Data®] o] Agick= Ao 79a Was} 9)
ot
[ 1] 2 &4 2g 23} (T-Score)
Feature | ypigram+ | Unigram+ | Unigram+ Bigram+ Bigram+ Bigram+
Alsori TO BTO TF-IDF BTO TF-IDF
gorithm
Decision | 9818 | 0.9814 0.98 0.9812 | 0.9808 | 0.9812
lef‘“dom 0.9832 0.9826 0.9818 0.9832 0.9822 0.9828
orest
B"Tc’rztgd 0.9834 0.9834 0.9826 0.9844 0.9836 0.983
Logistic
Regression | 09784 0.9792 0.9796 0.9782 0.9778 0.9782
Support
Vector 0.9776 0.9804 0.9766 0.978 0.978 0.9758
Machine




Cloud
~ Service
" Broker

SIZEF 0} FE &Aoo =

FEAL o=w "HItE A
5

L EREE
N
mﬂ @
] Service
Training Data DB
P =
[=E]
2y EqAaYE

) (Python)

(% 3] A8 S=w W} Ba P

AGAPE AulA Bl e sjelold ejE Elase}

PAS Yot ol clolErt A B wEd A
Ho, e B3 252 2% 245 3 Python 2
JYES &St AR BA A3YEE 98 FUIR
Training Datag olgsll T4 w#AE 9k 714 85 7]
R mEE AN U gAsH, A4 B BERRE
SES WO RF 2dg olgsto i HAEN 3
AARRIA], BAARQIA Wosich 287t dawd P4 v
B e Aus D Ae 1Y el 4% 4

Recommended Service List

A A 27 ¥ A1 3(2018.9)

ofefoll AtgAte] m=wo] wheb CSBO] AMgAH m)
= ma AuA B4V WSEE Auleg woldk
AUl chgat 2ol stk

=4 2ek9c Aulro] gistol Algat medo] g

%
o
fr
ol
=
ol

- BF Zuel Wl met Auls F47t wEY 2
o
=

[14)
JE
_O,l’,
g
|J
=
a
'l
>
=
[ >
1o
o
oY
i)
o
N
ju
5]
Q.
N

AFEAPL ‘Teampage — BASIC' ol2hs 22kt A
u|As AElsto] olgstal itk JPgsHAL [ SR=
s Aujxo] it 2jEs @71 guioltt Y Afd]
2o tigt 71E 2l8o] Jiaet Bt ™, 7 28] |
3t g¥o] BAEW oRfol= AMEAPT 2]H HAECL
BEE AT 2 Q= QIEEo|AT} Efgtct

=]

Reviews (Avg. Rating: 4 --- 1 voted)

User
Name Rating Review
ot48790 4 Great service for project management, it

provides powerful functions.

slow and unreliable
poor service.

1 v

Submit

(29 12] g7 4Y 34

Service ID Service Name Service Score

9 Twproject - enterprise server 364.64009834768
6 Teampage - BASIC 353.73664631188
5 10000ft - Up to 100 347.54461574405
8 TargetProcess - Standard 338.4105245218
1 Easy Project - PRO 334.89728756408
3 Assembla - Professional 1 324.92415803065
7 InLoox Now! - Web User 10 323.24471342444
4 AceProject - Standard 295.91545944845
2 Zoho Projects - FREE 290.79674831629
10 Smartsheet - Basic 238.78739585452

[ 4] A2 g2 g 3 Melzs e w24 3



474 B4 W) AgA SENS ol g3 S Aulz 7k 7Y
‘Submit’ BES 2elof 2lHE P CSB= oy 6. HE I HEF AP
2ol diet @Y 24 Ang delefo] 2o ARt

E L=30ixL CSBoOJA] Zetot AH|AES I}
ShE 77 24 718te] AREAL m
HE ARkt 7189 ¥
9 HebsHy| ol Y &

net

nZ‘,
10 my N m|o N

o =
(03 6le 7 ey g B Zuel ApgA med
Has BABHL lt gvoltt. 1Ed] EAAW 2R

BL Negativez E8% 71
Ly

I'l

H

r|r _I=
%

mlo
4%

slo]ar A& o] AFRAL mEWl Al [0 A v 5} = ul
w2 T M‘:} }o } J'q - [ Z]Oﬂi =2 IL]’% O]_Q_E"i} E‘_xc'} u ‘ﬂ% 7(‘“/\]0]’ D:] E]»OO?B‘]» 7]74]
ge WHe Agsto] AWSiied, B ZEERIoA . o i ia . o - °
Eaue) =0 X S A = A
£lERoR (fA7 9 WY« 108 Tl Bem O Efej“jwﬂ "j:i o ,ﬁe o
Hojsln 7P BA Azlo] mel 84 HiAs Arsje 1 ot 2 2Ae 3% AE AuE AXlsI E=3t
. = o = Aok Aula FJop WS A8sh CSB Z2EERS
ofsilth ol Eof 7IEo] EAIlE B 48x] 2R . )
FEsigon] A8 AU eE Fol AN A8AL mew
9] HQ 7|2 4 407d0]| PositiveZ EREHJOOZ W .
e § e o 2 olgst A2 Wle] Akl RIAJICE,
7 AL +5385 ot }Rx} oo A 45X0] glc}, 5 ozl Zolor Au|AZ Cizbwo w7} @
WY 18R] 2Ho] A9 Negativez BREQAR 18 °7 ° e .
: FAsle Z2AAS BUSIL, S ZEAAS A8
< OsE Negatlve%_‘ Zlol2t dubdoz Az £ Ql o C

SB m 2 EE}QIS wEIA|Z A =lo|ch

o

©0= Negatived 290] B4 A4t Rolsial eglck

AR Rot A2 SEHglone B Agat 1)
58_11 Haot ZFASIL o= AHA
olalA ek [ 71e 2o Yeid A+
R} ote] [ 4o} 7 QPARFS o A
A FH Zutg WolEr}. ‘Teampage - BASIC 4]
2] 4ot 200 ZASIAL, Aula daTt Zago
met 27w 3eh sfeket Zie eld 4 gk

R0l odge
Nz

511 KN
=

o

I

£ o

ol
=]

OO
1E

service_id user_id rating sentiment score context

6 otl4879b 4 positive 45 Great service for project management, it provides
o~ e
6 newbie1 1l‘\negativg) 10 slow and unreliable. poor service.

(28 13] 24 24 23 5 A8 A=y Ha <l

e

Recommended Service List

Service ID Service Name Service Score

9 Twproject - enterprise server 364.64009834768
5 10000ft - Up to 100 347.54461574405
8 TargetProcess - Standard 338.4105245218
1 Easy Project - PRO 334.89728756408
6 Teampage - BASIC 333.73664631188
3 Assembla - Professional 1 324.92415803065
7 InLoox Now! - Web User 10 323.24471342444
4 AceProject - Standard 295.91545944845
2 Zoho Projects - FREE 290.79674831629
10 Smartsheet - Basic 238.78739585452

(23 14] A4 J e 8 & Mu| A~ A4 74 34



14 £ZEYOFT LAtololE] 7R
21023

[ 1 ] NIST Cloud Computing Standards Roadmap, https:/
/www.nist.gov/ sites/default/files/documents/itl/cloud/
NIST_SP-500-291_Version-2_2013_Junel8_FINAL.pd
f

[ 2 ]Ja-Ryoung Choi, Jungsoo Hwang and Soon-Bum L
im, “Design of User Feedback Interface for Dynami
c Updating of E-Book Content”, International Journ
al of Multimedia and Ubiquitous Engineering, Vol. 1
0, No. 11, pp. 359-368, 2015.

[ 3] Emitza Guzman and Walid Maalej, “How Do Users
Like This Feature? A Fine Grained Sentiment Anal
ysis of App Review”, IEEE 22™ International Requi
rements Engineering Conference, pp. 153-162, 2014.

[ 4] oleh9, BElZE, “Support Vector Machineg ©] &3k
28kl 2lHe] gorut HEFEE", Information S
ystems Review, A 179 1%, pp. 49-64, 2015.

[ 5] Lie Qu, Yan Wang and Mehmet A Orgun, ‘Cloud
Service Selection Based on the Aggregation of User
Feedback and Quantitative Performance Assessmen
t”, IEEE International Conference on Services Comp
uting, pp. 152-159, 2013.

[ 6 ] https://youtube.googleblog.com/2009/09/five-stars-do
minate-ratings.html

[ 7 ] Walaa Medhat, Ahmed Hassan and Hoda Korashy,
“Sentiment analysis algorithms and applications: A
survey’, Ain Shams Engineering Journal, Vol. 5, N
o. 4, pp. 1093-1113, 2014.

[ 81 Asma Musabah Alkalbani, Ahmed Mohamed Gham
ry, Farookh Khadeer Hussain and Omar Khadeer H
ussain, “Blue Pages: Software as a Service Data Se
t”, IEEE International Conference on Broadband and
Wireless Computing, Communication and Applicatio
ns, pp. 269-274, 2015.

A 27 A A 1 35(2018.9)

5

20163 FAboistm A B FE ISR 249
(B 2016 ~ @A FAboistn 7))
AFEFs} AAad. B EokE A2
Edo] M ZEA2 e AFH,
714 g5 5

A&
2016 Fagtn ARAFEHITER &
A(EAD) 2016 ~EA FEaOistn A7)
AARFE TS AARA. B Eok=
e AFE, 2ZEJ O] oIYA T

E9o] o71EA F

S

19859 AMgdistn A4EATYE Y
(8HAh), 19923 Univ. of Florida #¥7E]
83 &Y (84h), 19959 Univ. of
Florida H3FE138t# =49 (24D, 1996
WA st A7) AFET SR o
A BorE AMX EY Y oly|dx, 4l
A U ESZ 7]6E 3814 wlEslo], ¥ dolE F

- _



4 =2 o X
gt mutd o EF2|Aol A 7H‘ﬂa”
(Development of IoT-based Mobile Application for Livestock
Healthcare and Breeding Management in real time)
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Abstract Fast response to livestock disease and raising the reproductive success rate contribute to
the improvement of farm productivity and profit margins. Due to the decrease in farm workforce and
aging population, efficient livestock healthcare and breeding management are needed. In this study, we
developed a mobile application for livestock healthcare and breeding management based on the collected
body temperature data by IoT sensors. In case of livestock health problem, users are notified immediately
via a mobile application warning message. It also provides users with a livestock breeding date function,
allowing them to respond without missing the breeding season.

Key words : Livestock Management, Real time Monitoring, Livestock’'s Temperature, Mobile

Application, IoT Sensor
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