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Abstract

The purpose of this research is to configure mobile phone resources by combining
the concept of software-defined. In today's information services must have good service
quality. The traditional management of mobile phone resource allocation is mostly
control by fixed algorithm. There is still room for improvement in terms of accuracy
and time-consuming in the allocation of mobile phone resources. Software-defined
enables the traditional system to have the characteristics of flexible, intelligent response
adjustment according to the computing environment and situation. Through the
software control, the immediacy and the accuracy can be greatly improved. The concept
of software-defined can be used to assist in the configuration of mobile performance,
the inconvenience caused by the fixed control can be improved.

In the study, the users' habits and conditions of using the mobile phone at different
times were collected, and the resource allocation methods suitable for the users were
analyzed. Then the software-defined rules to adjust the resource configuration in each
period in advance so that the user has a better experience. This topic uses Android
Studio as the client-side App design, and Web server-side MySQL as the space for
storing data. It also uses PHP as the medium for the client to communicate with the
Web server, thereby verifying the effectiveness of the software definition on the phone's
performance configuration. .

Keywords: Mobile device, Software-defined, Intelligence, QoS, Software
Engineering
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2.1 # ¥ T & ® ¥ (SDN)

i #8 % & B (Software-Defined Networking, SDN) » ~ fi 4 it i $%
(Network Virtualization)[3] #_— f&#Tengeiiid ¥ LA & Fojbro BB e th e ¥ it
R Bl pdiaddpl PRELGFE {IEFHFT THLL - E

B ST gl % BE - SDN B % A1 F 21w

APPLICATION LAYER ‘

Business Applications

API

SDN
CONTROL LAYER Control
Software Network Services

Control Data Plane interface
(e.g., Openflow)

INFRASTRUCTURE LAYER

Network Device Network Device Network Device
Network Device Network Device

 2-1 SDN %

SDN e g fic ) &, = 4~ % Application Layer ~ Control Layer £ Infrastructure
Layer = & - &1 @ ALt i 4t 3 & R B AT R RR ORI 0 BR
A e F e i 2 B4k (Control Layen)sir 41 % f F 0 Gd 24 BT &4y
£ % AR5 K (Infrastructure Layer) sk & > SeBek & R L F 3t chidid o 5
x4

# & Application Layer ¥ r2 B4 fis* grif %% Rest APl & Java APl % /i a

6



RPN E AN BN o g R A ARk 2 B e BB R
Open Network Foundation (ONF) ig i i % #7 2 & H OpenFlow 3%  SDN Hjie

Fd fes B EQOS A KT RS p A F IR FenleR ko

SDN ;”gc} R R Ry P TEEN o BERT LA ET L 4epd @
ralg g R PRI B S X RFE B~ o~ AF et il E
& ¥ £AR[6] > 538 SDN safkjiric { § 2aF e < E PR E% > T ¥ 4

AA BERFES G EE P

b
r

g h oo TR FIRILE o B RESEF SDN e
SDDC % SDE #iFR 2 » it § %2 5 22 A F g 2o il
HRTAERL L EEFRIZ B A T wpR5+ (IT asa Service) # 3 & chp &

[4] -

2.1.1 SDN &3 % :
pan ¥ LenSDNF 26> 2 ¥ 4 5 = % %2 7 OpenFlow-Virtual Networking

% APl 2 *5[4] -

OpenFlow : 3% #jfed B 2z5% g 2L £ € (Open Networking Foundation, ONF)
i g o i * e SDN 2 B v AL 5 SDN/OpenFlow - # * ONF < SDN 7
Wbl &R w3 v G 7 ERE 2 S5 % OpenFlow » 12 2 8 5 chi g £
# - OpenFlow $LjieeE = ch SDN 2 82 F — F &P chZEHEAp e » 3 0 SO PRI
f £ AR 8 R ends i 1Y AL - OpenFlow ek & # &2 3] - 3 B b ok i A
S H 41 ®E (controller) » f 3 B A BLend i ELT FIAAK S Kk B
FH DT - ¥ & * OpenFlow % controller % EHARE AR R LR AL

o e 3 F (switch) fod32 4] B (controller) 2 B e id +43% © [4]

Virtual Networking: $ * & 3tenir 4| L 6 o2 T o > d 3 2@ #rde iy

FIBE R e > @ F BT RRK K L 5 (overlay) st 4] o [4]
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SDN 484" @ % iz eh=™ 5% o 17 API = N8 B H Rt PALY 24255 B 4340

#1 = [4]

2.1.2 SDN i 4
1245 InformationWeek 2012 & Hir#ll e Z e 8227 o IT & R
SDN + 12 §Te4 ¢ i 5L pR— & 5 e e » T4 B R end]# Ffooed s & 3 P

¥ Eirenp d it~ # B 21 o SDN BT 10 2 & o [4]
1B et A £ § ONF eh® & > SDN & 3 0™ 4[8]

o FERFERAS I 442w (forwarding) g & B 0 it
FA>ERET N RERLS -

o APE_REF AR TR AR REFERRT U LD FERERIE

o

o BYFIECR RRGEIAREY wd % SDN A E o H F R A
OB fRRBEORERGE R R SET -

o AiEAEFE SDNREFRg A d@p LaPES F - pHit
i ARl e E B E I, ¢ R Rt 2o X T p TE R
A REE AR TR 0 TP B p & hSDN AR -

o FiminphEr? 2 EEE  SDN enf st B nens 2 & E AR
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2.2 ¥ T_& - *7 (Software Defined Everything, SDE)

KT B kg 0 2IRF AP D I F 088 L& (Software Defined)w &
BAEP R EE RE 0 R R AHIE LTI F L E (Software on
Demand)- #e13 [ PRFF[9] e iz B oA T &> N RF SR FF BAEAL TR Y v
g Flo v A EEER R FUREE TR s ool #F o RS TR

WROH ERA o PR RER Y FTF PADPS foIRAE e T HEH K-

TREEEL FHEE AR AT R E R R TR e p B
2o B BHSGY Y o B 2 BB gl 4K W [10][11] 0 ¢ R EEF L T 4
i e MR TR ARE Y TR o ATH R BB O R R O

EEE R 3 LEY- RS LSt X

% SDE chiE B ™ » s ~ B O T LA AL £ R HFE > F 56—
= Monitoring £ Operations Automation 1 £ 2 g & — & Traffic Engineering
FAp Mo Tf‘u? Tz WRE Y YRR DI TR A AR g RS
PR F fo PR L RIAPMAT L S 5 R L R L SRRBEE TR R
B8 AFRARBEND RO MAET 0 FIRZ SRR o R
PEEL SEM AN EIERE  FRL ALY MR M e e

(7R BRSO R B AR

2.3 Android & 3t2g ﬁ_

Android ¥ - B F iR A RFF AL ITAE > EET Java
EBRET AN a TEREY CHFZTED IR cdok APR T kLR
dns o R OE-F oG oen Java Bt R A 5 Rt 425122 (Application Framework ) &
et 425% (Applications ) fX {6 -7 6 &0 C 3F 3 s sk 4 5 % %udi 38 B (Libraries)

2 Linux (T E sk 0 FaE 258 4T Bl che K5 %4 #



e #25¢ D Android po= Fe i - BB A BHCEITRE P E &
2 A F o % e Android Bt A2 B ¢ 0 i ¥ 18 A Android SDK ( Android

REEF e ) ¢ ¥ Java (L AR E S KRB R A5 o

e A2 422 D Android Bt ARt R AR B A R A B B pEATR
* e AP 228 > 25 R % 4250 T#w pNYTIEIETRES /8 i ook LA S SN S : W T g)
AZFUERT LR H AR et i B (7 IR h 2] 2k AR

NEF SR T T U 2 ko

Sn3U R TANdroid # 3 1 3 5 C & CHsE g TR B B 7 i

EERY oo FEE - ] SRR ENIRE

Android #4778 & Android H FHREEE L & gk . §_Dalvik & %1% % -
Java z_ #T10 iy Sg B BT S g b f L §_7] % Java #2;% ¥_% Java & Hi 48 B (Java
Virtual Machine, JVM ) } 4 {7 &0~ Android + B &_2 Dalvik & #:#% B % 34 {7 Java
& * #25% - f Android + - Java #2584 ¥ = Java #F B4k (.class)z s 0 B 7 HiE
1 E 4% = Dalvik Executable(.dex) % 5% » 4 &t & Dalvik & ##% % + #4 {7 - Dalvik

B B 47 %0 LinuX - 35 0 o 0 dodt (T o R K se IR R s 4 o

Linux 7. @ Android %< % SLPR A% % #F > LINUX 2.6 $%5& 5 do% 214~ 32
A2 e e F 30 R tn T oSRde 0] o Linux Proe s o T S R R oo i
dp2 B eOA M4 % & o 'f 0 e Android £+ 5§ chZR$: 4250 > Android e &

- BARE Linux $7 s o

2.4 Android 3=t F =48]
Linux 3= f8f8 ¢ =¥ &5 F M=t s % <~ > Linux ;E%* o L
AR SN PR AR O SRR U e B ehB i k3R Linux

G T R A o @ Windows LR A f & R 5 R AR A e
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B> T3 sl A F TR P i B - EF R
Linux AR T L Ae ko FIT AR T F ket @ Windows FHE-H fa

ALK TR M4 8GBH T L o

Android } s * ¥ _Java § & m# E 0 @ Android F g * v EE B -

,T* B - Bz RBEBE o HF fo Java K W B FIET 02 0k ALy
- PR KT IERY - EFTRYEARGT BPRE - 73 MR E S S
- B HE kB F R dﬂzn Ll G 0§ RSB EBRKE TR > L€ 5 T
RMET R ERCAlE Ry cFF XA REBER o APF ST T b
T g B 0 e A Android #R43 chig g2 - o @ Se R P iR aE 7 < AR5 §
MR FIE s RMFILT SR E RS FEHE Lhp LR ERAR
Weg o B E A AT R T B A - BASER RY Gisin
SOPEIE o AT R BTF g M rG TE aakge o a0 AEE MM PR

B A€ s
LMK (Low Memory Killer)[12]

Flapze il | >t * L& APP_MEM & » B ix4 ¢ adj B & - Kill 4p &
#2.3% o 12 other_file & 4% % seeng B 2o R dic > 1995 4B 2] %7 1> low memory Killer
ZR%ad 3> %5 (min_ad)) (g2 74 47 L F i o G| ET 0 kg W
guk ik 2. F F & 27 low memory Killer - ¥+ % sig->oom_adj + ** min_adj =&
20 3 PR R B & it 47 75 x foselected P 0 1% SIGKILL T3 3%
EAR o

HF e @ E LR D Linuk OOM #4140 > R £F IR 55H 5 2 F o
# % Linux 5 OOM Killer # #] & mm/oom_killc # 5 ® > * ¢ 4
__alloc_pages_may_oom # * (%~ fieie {48 FF > o~ mm/page_alloc.c # )-oom_Kkill.c

i & - 308k ®_out_of memory > v E & - % bad &4 Kill - Kill #3 j2 F

11



434 @ % ¥ SIGKILL % %L - # out_of memory ¥ if 2 * select_bad_process
%iE - B Kill o 345 ehiedz & badness Sndic? F I 0 A 5 BIRFE R LA
BiEARTA > A BB kE Y T Killo - 45m 3 > % 2o fg 4% ¢ > oom_ad] e

A8 g T RRE Y

25 B g e @ £ B o

RUP (Rational Unified Process)

- B P iER (RUP) [13]* #L % si- MG - Boe g A&

e e AR 3N B 2 2 % 0 1395 Rational(Rational Rose fr - 2 #5% 3 a3 ?‘{)
G o B g K v T UL AT S o6 ok K oie S B g R B
SRR @ Rl w M E Y - Bt gz 2E (Framework) o * ko ik 4
TR A E R RERF R p 2 hF A i § 0 sk AR U

L WAL G & B AR o

THREH AR T s A BB o Al - AT R
H2 RPNk pF o - nfes R FE BREOS v @ KGR EF (T Tz
BLEEA 2 0 v A - BiiAZA &(Process Product) > B E s endic 8 A 55 5 4R e crgE
M@ 3 FenE T HET - 2 Rational iR EE 1 L g B R o M- ARl
FEREPRIGEREN DR EBREEILR I UL ERe D kA .

RUP # £ § - #& #c %8 1 4%/ 42 (Software Engineering Process) - v #& &7 % ¥
- BREGE 2 AREHMBES L Fof Z 0 P A E AT R e

EpomBEOp LR FRhd STHM
QoS (Quality of Service)[15]

Ry A BRI BT A BT R AE N AT B A QOS B

50 BE (A m R SE QoS £ - Airdlis BB HHI R 2
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EHA P FAHE A AR R AR A AR AR Al R R

‘f Boonendag - T avRE .
SOA (Service Oriented Architecture) [16][17]

SOA A+ o EH A - BATE ) BN > 4 S ME S HE RS L
¥rResLasag- et mbma R ¥ e AR JRIFE AR
ERCEIPEE R & SN 5 B S LE I ST A o & SRR RS g R 2

PRAR & FE R B AN AR 0 A AR B E F R e

SOA ¢ F A/ MuFEnE B Piir > B SOA REF A ELRE S
%’%i -F]-é)}})’i"’ ﬁrg FIE}}B,,JZ] El]"l‘ 5?‘\4;}%?_}3 H-'—F%E):\‘m"";?}g
PUARE R R S R B IR 3 L XU H RGP hA S i LT G

# 3| B v R 24 (Openness) -

P HRE e N S A 2 3 %8 507 (Goal-Driven Pattern-Based Model)

[18][19]

WE R UHAER G e RS KRB AT gy iR B AW
GEN B e BB HA 0 SRR e o A o Rip B R L A4
WP G E R RE A A E Edem B S PR R KPR R E A2 i

TR E TRy (4L 0 50 H AP R KR - XML i 3]
P2 B enB T Tl el - BECHECR P ARG e R G AR E
e E o Pt en 5N Roa T 2 SR A TR X - o enfgdk s G

WA R AL 7 F R b F o
¥ £ %+ (Object-Oriented, OO) :

MR G R EELEE 3F AR e L KB AT K e I
H e T Gl i v A RS R Ij%%?j" 212 % g w] - Coad
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22 Yourdon #1990 # pE[21] > #-f E A T e g L T2 —R AR Y Rt

EPd R0 T UE BET AT 4 v BT R 4 L 5—‘*{ AR |

-3 5% §- % £ (Model Driven Architecture, MDA)[18] [22]

MDA #_2001 & OMG(Object Management Group)#74x * 1% 7 #xf8 % B e—
8% % 1= 2 (framework) > MDA # 11 £ & OMG #7:2 = e & fd {3 R 3§
UML(Unified Modeling Language) ~ MOF(Meta-Object Facility) ~ XML (Extensible
Meta Language) ~ XMI(XML Meta-Data Interchange) ~ CWN(Common Warehouse

Meta-Model) 2 COBRA(Common Object Request Broker Architecture) % -

GHFACARF ORI PG FHI 2 a2 48 27 - B
,; fu";’ é‘bg é’}}mﬁ /}g—,(—‘J—g F‘/EI‘IFE] I? ~ ﬁf‘ﬁ?ﬁ'\ﬂﬁﬂl‘«ﬁ%l?/ndg&i)
Bk - BT i SR B (e 7 2R A~ b T) 0 K SRR BIRIE NG

F(PF R LH] S RAAEH T BT 54 A % E) > TG 9 Model-Driven & % %

H(MDA) &2 b it iz at £ 4] 6 ehit 4 R E 2 K #11 E - MDA B
/g RS R 8 | N AR E R el X IR e U A< A A TR R 3

= ’,Tﬁﬁéféiiﬂi MD B R T AR P B -
Chain of Responsibility :

Chain of Responsibility st 42 5 § § 5 B 4 & 4R /2 % fhshf o & AJZih
A ERGE) o BB R R U AR R LR
T B AIL[23]c fEnd BAE A RS D R AR AT
uﬁ%z%%%ﬁﬁ%ﬂ%%ﬂ%ﬁﬂ%%ﬁﬁiﬁﬁéﬁié’&ﬁﬁéﬁ%
TEFTPABFRD-PIELSL - ERRHRDEL S N o T RIE 2-2 1 RRE

R
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Network
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B] 2-2 Chain of Responsibility Architecture Discussion[23]
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3.1 HE M TE FHEAH

3.1.1 sedony THEH

#7717 2 SDN~SDDC % ik 5 A vt g 3 2 47 2H 4k

LR TR T A
RGeS N R T oy A BN W s
¥ ehk % Architecture » T 2% 3+ %+ & 088 T & Jk stgh Model -

BRI & K3 Software-defined

%/Abéfi *# % =z
f.@ lfu;’”:— 4 4 l?ki

% sv¥s Software-defined 4 %%

BZ R & B B et F )

TERIEER o A
Software-defined ,

3K TR AT 2
¥

» TP S At ﬁn%&f#;—%;‘;o

Application ‘
Seperation

b.1 Application and Infastructure seperated

Application

a.1 Application and Infastructure tightly-coupled

SDE
Abps

| SDE Languages

Middleware
Controller C:
Client ‘ = 4@-_'
S Client

Server
a.2 distributed control of equipments

b.2 centralized, programmable control of equipments

A. Current Framework

B. SDE Framework

] 3-1 Difference between Current & Software-Defined Architecture[24]

B 3-1> 7]d07 stk se? SD k StenE o
B AT T o sE 2

foib s Y o g (T E

s 2 s 2

ZisTFEit AT S ;A S
bom BRI XA A o FE R E R
Bk B - BB

D % SR A

@ &E o bl4cB Y a2
TSR Bt ¥ {84 e BF Tk
ML RFAFL EOFA A b2 BRI - B SDN ks > 47

s & Bk d 3?*“"5!‘}’
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TS T e R D Bod F RRERF L ER ISR EETAIENL

R BN PE R Rg o - BRRAFMHAKRT T 7§32 S0 AT

RAE T R FE G PERERRLATT bW alo - LR R

-\

NERREAT RS TR {5 OE L TR §FIRMAES D LA R
PR oo @ SD ek SR R Y AR R AL A(b2 ) 0 dept - K
P AR AR R YT A AR R R R B AR

B PR G o

Fh oA o> dok B - BAFE L HSD kiR o B kM

F QoS FE BE M MHBEEES G 0 K AL R fp N
A TEREBRE TR A 0 RER MG - Ea EAESE AR T RIS
FleofpfBHEFEL LB L PR PFERIARAEAMT R L2
Pl Kt AR 4k EsE FIRTE 0 F APk 2 B AR TP R

FRAESRE LG ML QAP 2 RAFE LS

APPLICATION LAYER | JJ
Business Applications
IAPI t API t API

INTELLIGENT
INTELLIGENTLAYER | () oS5 | SDE

INFRASTRUCTURE LAYER

---ele

Serer dei\fces = Security devices Data base

B 3-2 Software Defined Everything Architecture [24]
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P T > BB SD AT R LM e Mip G Ry KR
Wp i fE SD BB T UG EOFRT P Y BIR - B eBl 32 41
Software Defined Everything Architecture B4 = = & & % » i& 5 5 Application
Layer(f& * &) ~ Intelligent Layer(F £ & ){ Infrastructure Layer(z #3K 5 &) > ;ﬁf
d Intelligent Layer & = Fy &0 i &2 gicrl $ 4 Bpenigdy - #4975 AR Fihm A o
R FEPETY B D FERESARET RIRGS 0 B )T"U'«‘EUR’&_
SDE s % p #& § 787 # SDN~SDSec... % E*M}EE 7 = SDEz@BfL 2.7 o
¥ Intelligent Layer s R &2 Em A= » B9 i F Rk A#HK SR
BACF R~ & 24§ iRk % > 384 4 Intelligent Controller 7 45 e v2 38 #2247

#J /ﬁl‘/f'fléﬁ/}%lmléq*p%ﬁ" 'ﬁf»l_t"‘ ’ﬁf%*%}é%f’]i%ﬁﬂﬁfi‘"

312 M T AMA R AT

AHENLE-HPE S PR ARDBER PP TR ERT FBE
HPRAE o SD AWEA ¥ 20t 0 A R £ SDE WA AT RGH A A B
Sl o @ AIRIER %1 o Rk s 3 BLE SPRIEE B SD s o Al 5§
#595£ 1L 2 fie PR AR o 4o 3-3 #7m o SDN HAFE-B 57 & Fis b onmis o
BRI A R A e N E D F A P e Nt W L PR A BPRFRE S
P2 BE D R EIAIE P BTG 0p o0 o e PRI @13 Infrastructure Layer
B sRAE A BT TRRIE AL G PRI > ¢ 7 L R WA HK S
EE R T TR TR AR ST DIRAE s LR B0 Tk i i
RS H T R b B - BB T F g b FR R LR

i o
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Control Layer Control Software _> < Ert VI ;RD
| : PRAE
Infrastructure Layer Deivces @ﬁ P D

Rl 3-3 e TEMELELE W 7 XL R

PR DS PRI > BAREND AR 0 0 T S EARE ) RA A

B Py SREFEIRIELR Y ﬁ e BB RE R RARY 0 X RS PRIED (T

RECIRTE A Al A g R E S SERVE S £ Rk I S
WP B P o JRAFEIIRAR DR A A XL § A ehic i ¢ gl i
FRFEED AR DD Do

B A BITE T RIS e RF L AFEL A (LR PR AT B
RAZBHEAA i@;g@ﬁﬁfﬁﬁi’r’;ﬁ“ﬁ BRE P PR T 0 & 1T PRAR A NP iR
BRIES N m pbods i i T R P EREF RIIRIE - U RERERE
BB Rl TR ORI PR PR TR - Y L] ks

RS EH DERCEAAE S SR R BER 7

RNy AR Y R SRS EE TS e R Y

pal

WAL > vile FRE T TS E p B BB i
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B PRIF 2R o
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hi 48 %45 % 7 (levels of abstraction) » # 3 &_ Infrastructure Level ~ OS Level

Platform Level ¢ Application Level » $8¥ 2 fis * $c48 T & i o

LV SENREL LY R SN R & R SN R g
SR 340 BBRAFL K SD HATE i 4 i E F H i AP A AL R
%_& 7 i # (Software-Defined Function Module, SDFM) » & & 3 7 8 & #7 #
oo APERPEEER e o T F R T E P % B0 S K A Infrastructure
Level | Application Level » & i 2 g ik i * & e f ~ R 875348 T

e AT EATR A DA S Pl 0 (T2 BEIRTRIE (70 # JSLp MY A

K2

Software Defined
Function Module

Basic Services

Specification

i
i

| Monitor &
} Data Collection
i

i

i

i

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Controller

*************************************************************

|
! Smart Services
|

*************************************** %’ :::::::::::::::::::::::::::$ . :::::::::w Intelligent
} v v Specification

I

| OS Level Operating System ( Windows, Linux, etc...) =

| |
I I

Intelligent
Controller

Level

] 3-4 Software Defined System External Load Architecture [24]

B3 A FE PR B R AR LR X AP AT 2R - R

RGP Aok R NPRR A L P R @2 REL PRI (T ER
HPRFESF o TP A P SD # it B A 5 AAIRIF ST EIRIEA X B A o A
PRA:H-k B & 0 SLA e > ) R OB LS B 4 ot Ei R R
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LRI B A PR Y K ARG A R § B DB R S b
.?:;Ll‘.»"?' F;’p“{z‘;{g‘.f—? :F']"‘:“jf,'-lfr(g; ’ |t_f$ %m/}*%b“’%&”%;h PRjZ"% * oﬁ&”%PRjZ.ﬁ_‘pE}
TERAI CFERPRFEC TR BARLRTE R Ny

0 RA ] -

32T R 2

BRGSO EP T AFY P e il R R e WO B g ¥
DRk IRk R A A e N B w E e e » BT R
F3 % s 2 A 5 B8 Tk si(Software-Defined System )i % > A A F & ¢

ML R TR A e el TR 2

PR E AR e JREF TG

)
N
S
FTIS

= L %i‘xg_o )Ié, ’}’iif'_ﬁ!l& Fﬁg Eﬁlﬁ't}—

813 B 4o F] 35 St o

e & 2T T RIHAEM A AR AN TR FEAN
Wal dl e A A i 5 @ % Object-oriented 2 4, @ v #% 4] ( Message Passing )
RN AR AR R CEDE o e RSP E AR kR

Non-Functional requirement i& {7 iz 37 o

TR e B o it 2 RSt e s BT g TP & FRER
B2 #% GHRE B MR SD TR HT REFTREAIE AT R

-~

TR RS SDS AT e AR A# 0 & % SDS g ip N L BB Y alicdy ik Py o

PR RSP 0 e 5 SDS bl i 2 3 A2 kSR
PN LI IRIAEE > Bldo D ASRBEETE R TR Y xS E 2 SD FRAR
P s SD FRAf S 2N ABBARE ARTHEE o L REY FAA
Rfresiiis e EFEEEPREL E > SE e HE AR FHR T

FiEP T ROGEMMETAELN AL o M ENFEY N4 S B =B Functional
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requirement ~ Non-Functional requirement & {7 3 &% » &%+ 7 Fo cid 2L % 2i4] =)

g B A LRALFITD o

Conventional Software-Defined Process
Process Machine Learning
Controller Software-Defined
Module Specification

Program Start Program Start | Computing
(Initialization) (Initialization) Controller Resources
“
Y \ Intelligent

Controller Priorities

m

-

g

E] Program in Programin | >

g Execution Execution Monitor Intelligent

K Specification

Y v Data and Status Management Module
Program End Program End > Data & Status Data & Status
\ Collection Analysis

B 3-5 Software Defined System Process Model [24]

%< ® o F* Chain of Responsibility(CR) 7% 4 £2 ji 4712 (7 SD 2. 5 5 ¥
#7> % SDS § ¢ 1 & %A = 5 w842 0 o] 3-6 P 0 f v & e Chain of
Responsibility s & > bl & &7 — B i sest UG RFEFp s 28R
fp 4 nd G Gigh s el SDS 2 T AST A & 4 LA L4 e Chain of

Responsibility & {7 /i 42 o
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Data & Status Software-Defined Data & Status Data & Status
Collection Management Model Analysis
Pl I
Request In ]

The Proportion
Basic of Actual Operation
Computing Resources Check QoS During the Execution

(High ~ Low)

l T

Waste of Resources

Priorities . (High ~ Low)
- o
c o
% l Check Priorities S T
3 2
=
<)
S Quality of Service

Quality of Service ( Qualified , Failed )

Software-Defined

Software-Defined Computing Resources End State
( Correct , Error)

Computing Resources

Loading Completed

START RUN END

Bl 3-6 Software Defined Requirement Process Model [24]
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OB FF GIRBRACH FH L @32

d PHP#z.5% + @ 2 MySQL7 2 &t

B 3-8 FAL} AL

e AL gk AZY > #-v ehé & (Package name) ~ 374730 Ak B g
P S AR AL H e T S S e R TR AR R 2 fle T 0 BB
%4 £ o

Wi

RN (UoF 39 Bl 3-10)F » FHREY Sk F YR FRA o 0F
i e B AR O T AL 47 kR 2 2 offline FAL & 7K > (4cB] 3-11) > 1345 41
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N
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private void needUpload(){

2 1= Ea
ActivityManager.HMemorvInfo mi = new ActivityManager.MemorvInfo();
am = (BctivityManager) getSystemService (ACTIVITY SERVICE):
am.getMemoryInfo (mi) ;

menUse=""+ mi.availMem / £ EIERE
/ /memJse=" i.availMem / (double)mi.totalMem; = Fo | SR EE (MB)

//endDateTime=registerEndDateTime;

mClock.setEndDateTime (mClock.getRegisterEndDateTime () )

Jpload(preForegroJﬁdTaskPackageNaﬂe mClock. getStartDateTJne(} mnClock.getEndDateTime () ,memUse , ""+Electricity) :
// B pkoWame APPEREIEER] ArpiEREER] ERGCCEERS ERFRES

preForegroJﬂdTaskPackageNaﬂe nowForegroundTaskPackageName ;

/startDateTime=nowDateTime;
nClock.setStartDateTine(nClock.getNowDateTine(}}:

Bl 3-9 it ¥ Heyh ) st
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< ?php

$host='127.0.0.1";//location

$name='root';//account
Spwd='=t314"';//pwd

$db='software defined mobile phone performance configuration';//DB name 7 B ZEHTETEERE § POST['db name']

//table EZHRFHESFEIE § PoST['table_name']
S$con=mysql connect ($host, $name, $pwd) or die("connection failed");// EER
mysgl select db($db,S$con) or die("db selection failed")://dbiEiE

/finsert data

$pack name=$_POST['PkglName'];
$start_dtime=% POST['StartTime']:
$end_dtime=$_POST[ 'EndTime'];
S$memF=% POST['FreeMemory']:
$Electricity=%_POST['Electricity']:

mysgl guery ("SET NAMES utfs"):
$3gl="INSERT INTO user behavior (textPackageName, textStartTime, textEndTime, textMemoryFreeMB
,textElectricity) VALUES ( '§pack name', '§start dtime', '§end dtime’, '$memF’, '§Electricity")":

S Een i
. information_schema

- mysql

| performance_schema
software_defined_mobile_phone|
d HR

_i# user_behavior

“b# user_behavior_offline

v weight

I weight_offline

) (@ TEST

B 3-10 PHP Query F il B 42 3% 45

 BETH 0-24 71 (4akt 6804 %, FEWTETR 0.0002 %5 ¢ )

SELECT * FROM “user_behavior™

i O ¢ > >

+ 3T
textPackageName
com_ example.itlab001.monitor1029
com.example.itlab001.monitor1029
com.example.itlab001.monitor1029
com.example. itlab001.monitor1029
com example.itlab001 monitor1029
com example. itlab001 monitor1029
com.example.itlab001.monitor1029
com example.itlab001 monitor1029
com.example itlab001. monitor1029
com.example.itlab001 monitor1029
com.example.itlab001.monitor1029
com.example.itlab001 monitor1029
com example itlab001.monitor1029
com example.itlab001.monitor1029
com example.itlab001.monitor1029
com example.itlab001.monitor1029
com.example.itlab001 monitor1029
com.example.itlab001. monitor1029
com.example.itlab001 monitor1029
com.example itlab001.monitor 1029
mplg n_le.xb001 r.no.nllor}029

W 311 FHi

| sz

25 v

textStartTime

2017-11-30 23:19:52
2017-11-30 23:20:12
2017-11-30 23:21:05
2017-11-30 23:27:11
2017-11-30 23:28:57
2017-11-30 23:29:13
2017-11-30 23:30:29
2017-11-30 23:32:20
2017-11-30 23:52:05
2017-11-30 23:52:35
2017-12-01 00:43:04
2017-12-01 01:00:33
2017-12-01 01:00:56
2017-12-01 01:02:43
2017-12-01 01:03:41

textEndTime

2017-11-30 23:19:52
2017-11-30 23:20:12
2017-11-30 23:21:05
2017-11-30 23:27:16
2017-11-30 23:28:57
2017-11-30 23:29:13
2017-11-30 23:30:29
2017-11-30 23:32:20
2017-11-30 23:52:05
2017-11-30 23:52:35
2017-12-01 00:43:04
2017-12-01 01:00:33
2017-12-01 01:00:56
2017-12-01 01:02:43
2017-12-01 01:03:41

2017-12-01 01:04:09 2017-12-01 01:04:09
2017-12-01 01:04:45 2017-12-01 01:04:45
2017-12-01 01:05:47 2017-12-01 01.05:47
2017-12-01 01:15:12 2017-12-01 01:15:12
2017-12-01 01:27:35 2017-12-01 01:27:35

2017-12-01 01:29:02

i
FE
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2017-12-01 01:29:02

2 Hehh

BERHTL | LB AR

textMemoryFreeMB
1280
1268
1267
1266
1266
1266
1266
1272
1285
1285
1280
1277
1276
1276
1276
1276
1276
1275
1275
1273
159

textElectricity
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
53



packageName weight startTime exeDate

com.example.itlab001.monitor1029 6 23:00:00 2017-12-08
com.android.chrome 2 23:00:00 2017-12-08
com.example.itlab001.monitor1029 4 23:30:00 2017-12-08
com.android.chrome 4 23:30:00 2017-12-08
jp-naver line.android 14 23:30:00 2017-12-08
com.rdeviab.freebitcoin 2 23:30:00 2017-12-08
com.android.systemui 2 23:30:00 2017-12-08
com.example.itlab001.monitor1029 1 00:30:00 2017-12-09
com.example.itlab001.monitor1029 10 01:00:00 2017-12-09
com.sec.android.app.clockpackage 1 01:30:00 2017-12-09
com.example.itlab001.monitor1029 1 01:30:00 2017-12-09
com.android.chrome 2 01:30:00 2017-12-09
com.rdeviab_freebitcoin 2 01:30:00 2017-12-09
com.example.itlab001.monitor1029 3 02:00:00 2017-12-09
com.android.chrome 1 02:00:00 2017-12-09
com.example.itlab001.monitor1029 5 02:30:00 2017-12-09
com.example.itlab001.monitor1029 1 03:00:00 2017-12-09
com.example.itlab001.monitor1029 1 06:00:00 2017-12-09
com.example.itlab001.monitor1029 2 06:30:00 2017-12-09
com.example.itlab001.monitor1029 1 21:30:00 2017-12-09
com.google.android.youtube 24 21:30:00 2017-12-09
com.google.android.youtube 25 22:00:00 2017-12-09
com.google.android.youtube 5 22:30:00 2017-12-09

B 3-12 B N ipAEL
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Moo peed) LA DI PR 'R ERIPPIFOTRBEIT > RpEL

JE A A AR Bt (4oB) 3-16) -

super.run()
mRules=new ArrayList<Rule>();
whils (running) {
isSorted=false:
mRules.cleaxr() !
Connection con = null;
try {
Class.forName ("
con = DriverMan

("jdbc:mvsqgl:/ €/3oftwa defined ile phone performance

try {
5tring
sql = " ( (exeDate ='"i+serviceCollectAndUpload. nCluck.gEtDatEﬂ}i"' AND " +
JEEN ' "4serviceCollect&ndUpload.mClock.getExeTime ()+"' AND *"4serviceCollectindUpload.mClock.getExeTimeAdd30 ()
PreparedStatement prest — con.prepareStatement (sql) ;System.out.println(sql):
ResultS5et rs = prest.executeQuery().
while (rz.next()) {
mRules.add (CreateRule (rs.getInt(?) ,rs.getString(l))):
System.out.println(rs.getString(l) + "/" + rs.getString(2)):
}
Collections.sort(mRules, new Comparator<Rule>(){//fEE
@Override

public int compare (Rule ol, Rule 02) {
return ol.getWeight () - o2.getWeight():
1
e
isSorted=true;
Systerr out.println(”

/for (int i=0;i<mRules.s ut.println (mRules.get (i) .getPackageName () + "/" + mRules.get (i) .getWeight ()};

prest.close() ;
con.clase() ;
sleep(serviceCollectAndUpload.mClock.getSleep())
} catch (SQLException =) {
1
} catech (Exception e) {
e.printStackIrace():

\Hl

B 3-14 T HEE FH AN (H)

public int getSleep() {
int SLEEP=0;

minute=this.nowCalendar.get (Calendar.MINUTE) ;
SLEEP=60-minute;

if (minute>30) {
SLEEP-= ;

}

return SLEEP* ;
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B 3-15 FrE 30 A4 P RERNE (AHN)

new Thread () {//{HAIGCERE FZEFEARER
@override
public void run() {
super.run() ;
while ( myManager.getAvailMem(myContext) < Y {//ECBE/DFY500MB
while (!isSorted){//iE{THEF
e =5
}
myManager.KillUselessApp (myContext) ; / /MR FHRYFE FHFZ =S

while ( myManager.getAvailMem (myContext) < && mRules.size ()>0) {//Z[EEEZEE/VFY500MB

myManager .Killfunction (mRules.get (0) .getPackageName()) ;
mRules.remove (mRules.get (0)) ;

}

}
}.start();

Bl 3-16 selatife ¥ o1/ (hIn)

58% M} T~
IEfEE{ TR R

- ApplLable

-~ PackageName
ApplLable
PackageName

AppLable

E PackageName :

AppLable :
PackageName

AppLable :
PackageName

AppLable
PackageName :

ApplLable :
! PackageName :

W
-
.
% AppLable

PackageName :

AppLable :
PackageName :

EfE/H : 1125 MB
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DO YOU WANT TO KILL com.facebook.lite ?

MAYBE NO ABSOLUTELY YES

ropdeoEaeegy
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EEPMPEBREELLY TR BB ELLE

FE 5% %}t.ﬁ-g m%% ﬁii\‘l g ‘tt'%\zc'l%&%ﬁ ('krg} 4- 13)

packageMame
com.instagram.android
jp-konami.duellinks
com.android browser
com.facebook_ lite

jp konami.duellinks
com.madnead. tos.z
com.rmdkvir tosguide
com.bandainamcoent. hunterasia
com. facebook.orca
com.bandainamcoent. saomdas
dma.xch ble
org.hisand.zidian.zht
com.instagram.android

'|E.konarni.dueﬂinhs

weight startTime

9 01:30:00
8 01:30:00
7 00:30:00
14 00:30:00
14 00:30:00

91 02:00:00
14 02:00:00
10 02:00:00
7 02:00:00
01:30:00
02:00:00

02:00:00

com.madhead tos.zh
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