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This study aims to design and develop an android application for wanthai 

community to share information. The system was designed and developed to work 

on Android operating system that was implemented in Java mainly. The users can 

take photos and save the data in online database via the system. Moreover, the users 

also can search and exchange their opinions about wanthai. Since wanthai has a 

difference name, belief, properties and usability in each area across Thailand. 

Therefore, we are proposed the design and the development of an android 

application for wanthai community to be a community media. We have studied 

related works then adopted the ideas to develop our system. The system evaluation 

result by IT expert users was 8.47 with standard deviation 1.11. The system evaluation 

result by general users was 8.56 with standard deviation 1.11. In conclusion, the 

system performs in a good level and could be used in practically. 
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vru1ri1vrfu"~'Vl~LUfJ'Uri1vrfu~~B~n1'jLU'U?I:W1=5n'!JB~'j~UU 
\J 

L:W'U "BBn~1m~uu" ~ i~1'U?I11J1'jfln~UJ'UdL vJBBBn~1m~uu 
~ ~ \J 

VJU1~BLL?I~~tl:wii:"'Vl~~ri1vrfun1'jU'IJVin"li'B:w"11'Uvtl~ri1'j'J~ 
• \J 

'VIU1~BLLG'I~.:!'V'lB{:Wn1'jmBn"li'B:w"11'Uvtl~\'i1n1'j£i1'j'J~ 
~ 

vru1~BLL?I~~n1'j~'\Jvr111'UeJ1~B~ 1~fl?I:W1=5n 

'VIU1~BLLG'I~~'V'lBi:Wn1'jn'jeJn"li'B:W"11'ULL"~tJ:w£i1vrfun1'jL\JI~fJ:IJ<jtJ.fl1'Vl 
\J ' ~ 

'VIU1~ B LLG'I~~'j1 fJ n1'j UJ'U£i1vrfu n 1'j L~B n LL 'VI~~'!J B~ <jtJ.fl1'Vlffi~£i1'j'J ~ 
~ \J 

'VIU1~ B'!JB ~ ml'B ~ ci1fl.fl1YI L yj B ci1fJ.fl1YI11'Uvtl~\'i 1 n1'j£i1'j'J ~ 

46 

47 

49 

50 

50 

51 

51 

52 

52 

53 

53 

54 

54 

55 

55 

56 

56 

57 

57 

58 

58 

59 

59 



.J 
ll1'W\'I 

"ll.22 

"ll.23 

"ll.24 

"ll.25 

"ll.26 

60 

60 

61 

61 

62 



d 
\J'VI'VI 1 

0 

\J'VI'IJ1 

1.1 f!I112JL thJ2J1 LLi'Zfl112JihAty11tl.:JUty\11 

l1tJ LUtJ~m~tJn1l11J~~Hl~il-n'BlJ~'Vl1~~Tu ~~m~PI1~1Jl{ Lm~tmfii1~1Jl{ Ul"''llfii1~1Jl{ ~1i1 

PI1~1Jl{ LL~~ 1~tJ PI1~1Jl{ \Jl11JUt.I'Vi n\-1"' mntJ~~'U'VlB~ tlt.11J 1 LL\Jl b 'Ui1U.I'IJ'U~~JtJtJ n1iri1 tJ'VlB~fin 11J~ 
~ ~ 

e:J1~tJn1i'UBnLa1"lJB~ U tJ1 IJ\1 tJ1tJ G1~n'Vl~1t.l G1~e.J~1~.n'B1J~lJn~fli'Vl1tJ1tJ!Jl11JB1tJeUtJ"lJB~'UI'II'I~ 
'U 'U cu 'U 'UQ~ , q 

(Wi~rl~n~ Fl1t.!Btiii1J, 2551) :U1ntlqJVI1~~na11~Pfm~n~~1~ilLL tJ1R~~:U~~l'lltJ1LUiLLni1JLLBtJ 

~iBtJ~ (Android) ~iJ"'n~ru~n1i'Vh~1tJLUtJLL'U'U"Q1J'llt.IBBtJ1~u L-rlB1~~-ij' ~11J1it1\'11n1iLrl'U 

-n'B1J~ itJri1tJ LL~~~n~«t.I~~~'Ul1t.l 1 ittJ~1tJ.n'B1J~BBtJ 1~tJL~tJm i~11J1it1\'11n1iFltJV11-n'B1J~~iJ 
'U 'U d.l 'U CIJ 'U 

.,.,j a 1" tJ"" " ' "' 1".,. "' e.JBtJLn'Ui1'Ui11J 1 LL~~~11J1it:'ILL~m ~tJtJ"lJB1J~i~'Vl11~ntJ ~Bn~'JtJ 
~ ~ 

~~tl~ L~ tJtJ 1~\'11 n1iFltJI'Il1LB n~1i~ L~tJ1-n'B~tl'U n1i~ l9ll t.l1i~'U'U'll1J'llt.l BB\.1 1~tJL~ tJ1~ 
~ . 

l'i'1n1iFltJI'Il1 LB n~1i"lJB~ i~'U'U~ L~ tJ1.n'B ~ \Jl11J~iJ n1i~ l'lltJ11 ~\'11~1\J'Ut.li~'U'UUnu~mi IJ.Bt.l 

~iB tJ~ Pfn~115mi 1 tJn1i~l'l!tJ1i~uu u.~~fl1~11'1B1J~1 L\Jl Bi~1'Vl~'U mi~l'lltJ1i~'U'U~1tJi~uu~il 

n1i~l'l!tJ11~vh~1tJ'Ut.li~'U'UtJnu~n1iLLBtJmBtJ~ 1~LLri i~'U'U'IJTVJ'J{'UtJ~tJmruLI'I~BtJ~LL'U'U 
eJ\JlLtJl1'~1~tJ1i~n~~~~ (tJI'I~tJ'Vli ~~1tJL~1J LL~~I'Iru~. 2557) 1tJiu.m1J Thai-Fungi i1U.1J~~ ~ 
~~~~'UtJ~1J1i'V1LvJtJ (~1'Vl'll., 2557) bUiLLni1J Eatigo i1tJ~~LBtJ~G11tJ~~1tJ•lh~L1~1~1~ 1 

LL~~vl1n1i:UB~L~~\Jl11JL1~1~n1V!t.l~ (B'Vl'Vi1n tJi~L'Vlfii1'VltJ, 2557) bUiLLni1J PlantNet Plant 

Identification :ij1LLtJnW'!l\Jl11J~Bl'VltJ1PI1~1Jl{ (Herve Goeau LL~~I'Iru~. 2013) LUtJ~tJ ~~i~'U'U 

L'Vla1tl~1tJ~n~l'lltJ1~tJL;;jB\'11~1t.I'Ut.li~'U'UUntmmiU.Bt.l~iBtJ~ LL~~~l'l!tJ1~1tJfl1~1:U111 fl1~1 
~U111LUtJfl1~11'1B1J~1L!JlB1~~nBBnu.uu1J11~ilm11J~11J1it~1t.~mivi'1~1tJ1~nui~uutJnm1miVJn 

i~'U'U LL~~vl1.:11t.l 1~nuBtJmru'Vl~1n'VlmtJ'llU~ i11J5~ L Ut.lfl1~1m m t.ln1i~l'llt.l1b UiLLni1J~vl1~1tJ • 
UtJi~uutJnu~miLLBtJmBtJ~~'ltJ fl1~11\1111LUtJfl1~1L"ikl'!Jl~ (Object Oriented) ~~~l'lltJ1 
i~'U'U~1tJfl1~11\1111:ij1LUtJ~B~L~tJtJ~LLtJ1R~miL~tJtJLUiLLni1JL"ii~i!Jltl~ilnni~LUtJ'U~~n1J ~~mi 

'U .. 6J q 

L~tJtJLU1LLni1JL"ii~i~mtlLUtJLLtJ1R~~L'Vl1J1~~1Jtl'Un1i~l'l!tJ1bUiLLni1J"lltJ1~1'VIru~il~~l'l!tJ1'VlmtJI'ItJ . ~ ~ 

n1iBBnLL 'U'Un1iL~tJtJ L UiLLni1JL "ii~i!Jltltl ilitJLL 'U'U~LUtJ1J1\Jli~1tJL~tJ1tlt.I~L~tJn11 UML (Unified . ~ ~ 

Modeling Language) (1iLP!i~~ ~1iiiiln LL~~ 'VIP!~~ titJ~Vi~1t.ltJYl, 2556) 
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u~~'Vl LLB'U l'l"JB EJI'lb tlu~ L~lJ~~u 1-s~uutln~m-s bbB'UI'l"SBEJI'l~vh:nuuuaunrJLflB1L u" 1111EJ 
" ':.1 • 

'S~UUtJl)'IJ~m-stl ~n 1m 'U~tln-sruvmvn b"!i'U 1 'Vl'S;{'V'I'Vlbfl~tl'U~ bb Viub~Vl fltllJYl'"JbVJB1 "'~" "1 1 'U 

i11EJ'VI~~'S~UUtll)'IJ~m-stl~n~B1111EJU~~'VlQbfl" 'S~UUtll}U~n1"Jbbtl'U\1l'SBEJI'lbtl'U'S~UUtll)'IJ~m-s 
bLUU Open Source ~11n~~'U1~1lJ1'Sti~~'U1bLB'Vifibfloff'U 'VI~B ~~'U11tl"JLLn'SlJ~ldEJi11~1"111 

bb"~ 1'U"l111lbfl~B~iiBm'SL~EJ'U1tl-sbbmlJ 1 u-s~uutli1Uim-stli1 Java Libraries Ltl'Un~lJ Class ~"!i'"JEJ • ':.1 • 

1 um-sb~EJ'U 1 tl-s Lbn"SlJ Lv1mhu1 EJfl11lJ~~I111n 1 ~bbri~~~'U1b~B n 1-tl~1'UtlU~1'U~LMm"li'B~ 1111EJ hl91B~ 
" 

b~EJ'U Code 1'VIlJ..r~'VIlJI'l (Code Reuse) (Open handset alliance, 2007) 

U'Vlfl11lJtl1~~~'U 11 tl"J Lbn"SlJ LLB'U l'l'SBEJI'l ~1'\II~U"'llJ"!l'U':hu 1 'VI EJ 1111EJn 1-s P1 n~1'S~UU"l1lJ"l1'U . , 

1 ~..I .. vd 1"..., ,% ., o "" tJ !'I~ ., ..., ..., ~ ., 
BB'U "'U'VllJt:JB'U l'l'W~'U1"l.l'U bb"1'U1bb 'U1fll'llJ1 "J~EJnVJ L"'l L 'VIL 'VIlJ1~~lJnu"n~ru~m-sLnU"l.lBlJ" bb"~ 

'U • 'U 

~l'l~tl~tl~1'S"l.Jtl~"l1lJ"'l'Ui1'U1'VlEJ • 

.., D I ~ .ell , 

1.2 1P~qu"J::fl.:Jfln1'n·ul'Ul 

L .y1 BBB mL UU bL"~~~'U 11 tl"J bbn'SlJ LLB'UI'l'SB EJI'l~1'VI~U"l1lJ"l1'Ui1'U 1 ~L tlu bb VI~~ bb"n L tl~EJ'U"!i'BlJ" 
• 'U 

"S1U'S1lJ"li'BlJ"i1'UVJ1lJVJB~~'U~1~ 1 ~ii~m~EJn bb"~fl11:WL~B1 um-s1-tltl-s~ 1EJ"l1U"1ni1u~ 

LLVJn~1~ti''U L v1m tl'Um"SB'U~mti1'U 1 'VlEJ ~i1"li'B:w"VJ1lJfl11:WL~B~1'UUflfl" "1n~U'VlBI11"1n~'U~~'U 'I 'U , , 'U , 

1.4 'tlil'UL'Ufi'Uil.:ln1"J'W'RJ'U1"J::'U'U 
., 

1.4.1 m"Jfl11UL'VI~fl 1\J"Ju.n"J:w ert-tl~1'U~1lJ11t~I1111'U1 'VI"I111 t!1bbn1:w LL"~~1lJ11t~~I11~~1'U 
'U 

-s~uutll)~m-s Android 5.0 

1.4.2 n1"JL'fh~"J::'U'U moU~1'U"J~UU~1lJ1"Jti"~'Vl~LUEJ'U vhm"JL"!i'1~"J~'UU (Login) bb"~vh 
~ " 'U 

n1"JveJn"1m~uu (Logout) 1~ 

1.4.3 n1"Jd1tl"JU11'U en-u~1'U~1:W1'Stlci1mtli1'U bb"~ 1~"li'B:w" Lv1mru 1 'VI"I'l~'U~L~HvlnBTI~ 
'II " 'U 'U 'U 

1.4.4 n1"JLflil n"J'IJ.01'Wlil1n u.n ~il~ m-tl~1'U ~1lJ 1"Jm~eJn "Jtl.n1w1 'U LLn "" B~ (Gallery) 
'II 'U 'U 

eJ'u 1 'VI"I'l~'U~L~{yJ L '"JBTI~m otl~1'U~1lJ1"Jt1Pl'U'V11"li'BlJ"i1'U bb"~l'l"li'B:w"~1~11l"l.ltl~~vtt ~"li'B:w"i1'U 1~ 
\1 \1 \1 " \1 , \1 'U 

1.4.5 m"Ju.lil. 'Uoliv\1~ ~ -u~1'U~1lJ1"Jt~bbm "ll"li'vlJ"i1'U"l.JB~Vl'Ubtl~~B~ t 'U~1'U"li'BlJ" 1~ 
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1.5 th: lv'tiu;1fl1"'h":l«fu 

1.5.1 011tl1'LI1Vfl1111i1:"1n 'Uflrl~~l 1 tJ~~'lJ h~~B\Il1'Uij~~ 'VI"\IoUBl.J~··.h'lJ~ ~B~f1~1LL~: . ~ 

eJ1\I~\I e.J1'U b1JU1 m~B'W'Wa~FJ.a-'lJ 1~B~1\I(lf1~B\I 
~ 

1.5.2 ll\1i'v11ilt~~WiTn~ru:'tleH'hUL~V l1'W1vm1~(lfl'Sl'U~l1J~~~::;B'lJ1'n,; ~~mt:.WLL'W~L'lJ ~ ., ~ , 

~tJ ~~ 'U'U"IJB\1~1'lJoUBlJ~BB'lJ 1~U~lEJ~:::'U'UtJlj~ f11~LLB'lJvl~~BElvl ~ ~ B L ~f11~~f1~1~~~'WfiJUI"IJB\Il1'lJ 

1 'VIE! 1~~u'lJtJ~::: 1v"11ti~~n"11'lJ~'lJ'VI"''~ • 

1.6 fha1A'cy 

l1'lJ 1P111J'W'<il'lJ1'Wm1Jt:HJ'U~1"11Uru4i~P~EJ~m'lJ w.~. 25421m~l"i'TUEJ11J1111 "l1'lJ ~m~vn~"ll • 

~"!i'lJ l1'lJ'lJ1\I~B1J l1'lJ~a'IJl11ij''lJVJ{LL~\I" 

"l1'lJ" ~ U'Ul.J~~ f1'VI1\111Jll'lJ5~~1J~~ ~\lflljiJn I fli1"1JB\I'U~~YI'U~~1 'VI EJ ;.uMmoUB\1 nui~~iiPl"IJB\IFI'lJ 
llJ D~ --~ , It 

1'VIEJ1J1~~1PlL'U~1'lJ (ru~\ll"1~n~ R1'lJB5~~1J, 2551: 14) 

~:::uu 'V11J1EJCi\IL1J'U1EJLLB'W'rla~r~i"W (Mobile Application) ~B "1tJ1LLtl'S1JLLB'lJmBEJvi'~1'VI1'u 

'q1J"ll'lJl1'lJ 1 'VIE!" 

1. 7 £!Un1alvfHilumnif&I'LI11ru'U 

BtJmrum-tl~IJll'lJ1~:::uu~11J1~m~u\I~U'lJ Hardware LL~::: Software 1~~\I.Q • 
1.7.1 U1i"LL1i (Hardware) itfl.unT~oWf&I'LI11:\J'U 

~ ~I • ~ 

1.7.1.1 FIB1J'Wl~IPlB1&1l'lJ'4Flrl~ CPU CORE 17 Fl111J~~l 3.0 GHz 

Lotl'V!UlEJFll11J,}1 RAM 16.0 GB 

1.7.1.2 1'VI~~Yivl~'lJ SAMSUNG GALAXY AGE3 • 
1. 7.2 11Jv~.lu1i (Software) itfl.umnif&I'LI11:uu 

1.7.2.1 ~:::uutJl)~m~ MS Windows 10 

1.7.2.2 Android Developer Tool (ADT) 

1.7.2.3 JAVA Development Kit 7 (JDK) 



1.7.2.4 Software Development Kit (SDK) 

1. 7 .2.5 Java Runtime Environment 8.0 (JRE) 

1. 7 .2.6 Android Studio 2.4 (Editor) 

1. 7 .2. 7 'l~'l..l'l..ltl~'l..l~fl1'l Android 5.1 
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..,; 
'U'VI\'1 2 

nTrw~'U1 1 thu.m:uu.eJ'U~'HJEJI'lG1Tvl-ru"!l:w"ll'U11'U 1 'VlEJ ~'W'~'U1 h1~mn LeJn611~~L~EldoUeJ~ L~EJ 
• 'U 

n1~lLfl~1~'l-1m~ LL 'VI~~oUel:U a~'ll1L ~el ~el L "!i'U LeJn611~~1'Ul~EJ 'VIU~aeJ11'U Ln1~L~EJ1ntJ11'U 1 'V1 EJ 
'U 

LeJn611~LL~'U'W'um~'t.h~"ll1~:u'W''U5 u. 'VI~~.Ue1:ua L'UB'ULlJleJiL oU\Jl ~~611:U1~Clu. u~eJeJmtl'U~'.loUeJ~eJEJ 1~ 
'U 

2.1 A11:U L tlu~1'Uewhu 1" a LLazm':ilijfl,), LL utwl1·urm~w::'W qm:ftt1iUI'i 

:u1n n 1~~ m~n~~u tJ"lleJ~ ru~ ~~~ n ~ f>l1'1J eJ5~~:u (2551) 1~~u11t 'IJ61lJEJ n~ ~iil~eJ EJ5 EJ1 • • 
('lh~mru ~.iii. 1893) tl~1nn'Vf~mn'Um~tlam~EJ~LLa~m~1-tl11'1JeJ~hlueJEJ hJ11:u~LU'IJ"Il11U1'1J d.J dJI \1 \J 

C. I .c;l 0 <QI Q,l I I 

u1~"!l'U ~eJ EJ LLa~:UIJI1 ~1 Ln m ntJ11'1J e1 EJ:U1 n:u1EJ 
'U 'U 

t 'IJIP1'1~1"lleJ~'IJ1EJL~eJ'IJ nuJ'VI~mqJlil'U~ (2506) n~115~ "~~::IP1'1V1-ru11'1J" 11 "~'V15m~EJ~ Ei~ 

~~~~(]1;; .n eJ~fl1'1J~'IJLL~'U~'IJ;l ij'J'V151B1'4.fl1~~~n11u~~~1 1t~f1u.a~(]1.;vr~tl'N ~~ .n eJ~~.Qij 
'U1:u11 n~11Jl(]1iieJ~~'VI~~n~11Jl'W''U'J1.;el~~'VI~~ ~~~'11;; 2 el~fl1'1J 4 eJ~~il1m~51~vt~ 4 ~~e1~t'IJ 
e16u~ LLriD'U ~1"'~~~ ~~vt~tl'.l~ Gi'.l'UvJ1'1J (]1-(;eJ~~~ 4 ~e1vl1'1J~~~~ n ~tJJ'IJ 1~~~u~~~1 m ::ti'IJ11'1J 

~1~'1 ~'IJH ~1'VI-ruVI11~~~mvt~tl1~eJ'IJ~~nflw~~~-riJI'IJIJI-rEJ ~el ~~~~'V15-r1Jl'IJ~ ~~~5~~:u-r1Jl'IJ~ 
I \1 • ~ 
Q.l QJ ~ Q.l IIQ.I ~ I ~ 4 V 4 0 Ql II 

~~~61~'8J~IJI'IJ~ 'Vl~EJ~~"ilneJ~na'UIJleJU~~~1niilam~:u'Vl~'VIa1EJeJnmEJ L~eJ611'VI~tJL"il1~~~EJ1u.a~"':uru 
'U • 

v v 

~~~1'VI:UruVi'~tl1~ "il:: 1~~~n61~~~flru LLa~611~tl~~ LEJ"I!U:U1n11'1J~1~'1 L'VI~1U'IJ 1 tl"!l1m11D'~ hfl.t1EJ 
'U ' I 

1.UL ~u LLa~ 1 tl"ll1 EJtl ni.1eJ~t:.~eJ~.nEi'IJIJI~1EJ'Vln"IJ.t1EJ'IJ1'1J1tl~~m~ u.ri~Lw.h~LLri LLflfl'U~~tl1~~1n'IJ" 
• 'U 'U 

flru~ n ~~:u m~ ~1 EJtl ~~:u1a LeJ n 611~ u.a ~lil~'VI:u 1EJ L 'VIIJIL 'IJ flru~ m~:u m~E1'1J1EJ n 1~~~~ 1'1J Lu~:u • 
~~~Lnm~ ~~~tJ1'Vl"':uL~:u~~~L~1mi~1 (2544) 1~n~1111 1 u~1ru1"il1~EJ1'1JeJ~lJl~1'1Jtlard1'1J L~EJ~ 

'U 'U 

l1'1J L ~ml1:u1t otl'tl~~ LEJ"I!U ~~tl~1n~'VI"'n~1'1JIJI1:UIP11'1J1'1Jm~"'~1~~~~~eJ~rl1~'1J L'IJ61lJEJ'VI~~qJ-&'EJ 

Li!eJtJ~~:u1ru ~.iii. 1200 11m~"'~1~~~~~eJ~:u~!JieJ~eJ'UL=tlqJ~nnVi''UIJI(]'(; u.a~11~L'Vl~'J.; tl~~oq:w(]'(; 

108 IJI'IJ :U1"1l:U'IJ:U61~1~ 1~m11~'1JU~61'V15:u1n 1"ilna1~'Vlitl~~~1 ~1 EJ1'VI~~'W''U"Ilil~ Ln61~~eJn 11J'VI~~ 
• • • 

'W''U"Ilil ~ u.ad 1'1J 'VI~~'W''U"Ilil ~ :u 1t:.~61:u n'IJ 1~ EJa:: L~ EJ ~ L ~ e1'¥11'W6tla m"' n ~1 EJ:U'V11 L '.l'Vl :U'IJ ~eJ'U • 
QJ ~~ ,! _4 11cJ I I .Jodi Q.l I II ~ 0 
iiln~ 61'V15 :u 1n fl11:U L "!leJ"lleJ~ t:.~'Vl Lfi'IJ11'1J'Vl"'tJ'VleJ ~ n'IJ:u 1 LLIJI"Il1'1J1'1J :u~"'1:u1~ Cl"il1 u. 'IJ n~J~1:U 61~~~ fl ru 

'U • 

"tJeJ~11'1Jm:um~1-tltJ~:: LEJ"I!UL'U~1'1J61:U'IJ1 ~~ u.a~fl11:UL~el ~el 11'1J~~61~~~flru"li1EJ1~f'l1"ll1El~ij • • 
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II I tf Q f .Jq 1.1 I fV 411:11 I ..::1 
'V11\I~ 1'U:U'l-11 L~'U'l-1 L:U~~1:U'l-11'U EJ:U 11'U'Vl:IJ~'j'jV'H"lW'V11\I ~ 1'U el ~ EJ\II"l\lm~'Vl'U"I11~'j 11'U'Vl~'j'j'Vl fJ W 

'li1EJ 1 ~LLI"l~11"1~1~ Del\ltl'U 1 'ti LLtll"lW'V11\11~EJ!i11~~{ LL~~Uel\lfl'Uil~~tl!i!1~ 11'U~ij~'j'j'Vl!"lW'V11\I~h'U 
• 'U • 

~uvh~~B'U (leJ~'W~~1EJ~\Itl1\l u~d1'U~l1~'j'j'Vll"lWLtl'U11'Um • 
lil1nfl1'j~1 LL 'Unlil~L i1'U'J1 'J1'Ulil~ij~'j'j'Vll"lW~1:UI"l11:U L ~el ;\11 'ULL~~~~el\I~'Urllil~ijl"l11:UL ~el 

' 
LL~n~1\lfl'U 1 tJ'l 'ULL~~~~el\I~'U fi'llil~ L tl'U'J1'U"I1U~L~EJ1fl'U LL~rllil~ij~el L~EJn 1 'lJ LL~~~~el\I~'U LL~n~1\l 

n'U1tl 

2.2 ~::uutln~m~u.B'UR~BEJ.l 

"l~UUtlljllii n1"JLLel'lJ~'jfl E.lfl L tl'U 'j~UU~~ ~ 'U1U'Uv7'U ~1'U'll el \l'j~UUtll)'U'~ n1 'ja q n (Linux) 

L~EJu'ij~'VlfJLfl~ ( Google) Ltl'UL:ij1"llel\ILL~~~~'U1LvJB1i~~~\11 'ULI"l~B\11otl~L~ n 1 'Vl'jUn~~1\l "]1lJ11lil~ 
Ltl'U 1 'Vl'j~'VlVlLI"l~el'U~ 'l-1~el~:U1{'V1L 'ti'U 1 'Vl'jVJ!i!U 'l-1~el~:UT~'V1~1 (Smart TV) 'l-1~el LL17u~i. 'lJ'j(lEJ'lJI'lfiij 

n1'j 1 otl'j~Uutlljllii fl1'j LLel'U~1el EJflL~ mu'Vl1~~:u1{'V11 'ti'U,j'U~1:1J1'j(l1 otl\11'U~1:Ufl'UL tl'U"J~UU 1~ L tl'U 

mh\1~ lil'U~1:U1'j(l~~'U1~B:u1B~1\I~m~B'~~'~LL~tl 'Vl.PI. 2551 lil'Ufi'l'ihyu'Utl 'Vl.PI. 2560 21 

1()()!!. 

90% 

!Km 

70'11. 

~ 

!J()'JO 

4(N 

~ 

}()% 

lO'Io 

()'!\ 

~ ~'li 
.._t> 

Source IOC. M.tv 2017 -Andro,d -Wondo~ Phon<" 

ll1vfvf 2.1 tti'lfl.:~u.N'LIIJijfl1'Liu. \i{IVJ1{1n1~fla1R'UB{I~::uutln~m~l'Ufl:u1iVJ l'W'LI 

vl111: Open handset alliance (2017) 
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lil1nm·H,Tnlil"l.le:l-:J IDC (2017) Yl'Ul11.LeJ'U~~~eJEJ~ih'i1'ULLU-:!'Yl1-:Jfl1~\Pl~1~LUtiel'U~'U'VI~-:J1~EJ 

fli~Ltlti 86.8% 1~EJihun{'YlhJuu.~~LLVi'UL~\Pl (Tablet) ~~e:~ea':w~-:~ (Samsung) LiJti~i1EJeJ~"I.l1EJ 
... .,j lV d .,j1 lV tJ"' ...... .. .. "' I .,j lV <1.1 I ( ') .,j lV .. 1.Sf 

~-:l'l~LL~~:WEJ'VIe:le:lti'Yl "il~~'U'U !)'U\Plfl1~LL€lti~meJEJ~eJ1'YlL"ilti EJ'VIeJ'VI1L1EJ Huawe1 EJ'VIeJeJeJ'U u 

(OPPO) 1.1.~~ ~~e:~11:1 (vivo) LUti~'U eJ'U~'U"'eJ-:JLU'U~~'U'Utllj~n1~1e:~1me:~"' (iOS) fli~LU'U 12.7% 

1~EJii"':w1{'Yl1vJu~ti1BhltiL~~ (iPhone7) u.~~1e:~h~tiL~~-w~ (iPhone 7 plus) ~€1\l-ru 
' 

~~uutllj'U~m~1e:~ 1e:~ LB"'~L Utift'UFhi1EJeJ~"1.11EJ~'l'l~ el'ti~'U"'1:w~e:~~~ uutllj'U~ m~iti 1~11 vlti 

(Windows Phone) fli~LUti 1.2% u.~~~~uutllj~m~~ti 1 fli~LUti 0.5% 

~\l,rti L ~eJ\llil1fl1~'U'Utllj'U~fl1~1.LeJti~~eJEJ~L Uti 1 tl~u.m:wvtl m -nvJ~ 'VI~€! 1m'VltiCWeJ{"' (Open 

source) LL~~ij"':w1{'Yl1 vJ'U ~~eJofftitJ1'VIrt1 EJ'VIrt1EJ~t:J~\Pl L~€1 n1 m 'U n'Ut:J~\Pl.fi'ruafl~iJ'VI~1fl'VImEJ~ti Yh 
~ ' 

1 ~~~lil~ Pi n~1u.~~~~ ti1~~ uu LL B'Vl'Vl~ Ll"liu"'11J1~CJ'VI11.L 'VI~\ll"l11:WTI tin1~W~'U1~~uu 1~~1EJ L -du 
~ ~ 

2.3 111~1~111 (JAVA language) 

n\Pl~'Vl\l~ n~:wn~e:~:w (2552) n~11'i1 lil111 uAvA) LUti.fl1~11"l€11J'W1L\PleJ1~1-n-w~u1 

LLB'Vl'Vl~LI"liti~1\l 1 ~"'11J1~Clvl1\l1ti 1~'Vlm~uutllj'U~m~ LL~~ L Uti.fl1~1'VI~n~1 i~~ti1~~uu 1 ti 

~~uutllj'U~m~LL€lti~~mi1~EJ lii111LUti.fl1~1L~·rJ\Pl~ (Object oriented) ~~W~tiT)~'U'Ulil~~€1\l 

L~EJ'UTII"l~\l"'~1\l"l.leJ\l.fl1~1LL uu-3'\PICJ~~tlu. 'U'U 1 tin1~L ~EJti 1 tl~LLfl11J 1'ULL~rt~ LL 'Vl~\PlvJeJ{:w (Platform) 
~ ' ~ 

L~ EJ'UV~lil1 fl fl1~€le:l fl LL 'U'UI"l~1"' ~\l L 'V11J1~"'1J nu fl1~W~ti1 LLeJWW~ Ll"liti"l.lti1~ 1 'VIql~iil"l111J.a''Ueb'e:lti 
1 .J.,. 1 :'r "' " d 
~EJ'Yl:Wn1~€le:lfli.L'U'U~~'U'Ue:ltn\lL uti"'1flrtmEJ~L€11JI.Le:lrt UMl (Unified Modeling language) L 'Vl€1 

"'~~1ni.'11'V!-rum~W'~ti1 'VI~Bm~t11~\l~ u.~-rn~1~t uu L tlti~'U ' ~ 

~\l,rti m~L~EJtiL1 tl~LLfl1:W~1EJ.fl1~1lii111~1L uu~e:~'l L~EJti~'VI~nm~L~EJti.fl1~11 tl~u.m:wu. uu 
~ 

1\Pl~~\llil~ 1itl~~ 1EJ"iltJlil1fll"l111J"'11J1~Cl"l.leJ\ll"lm"' (Class) ~u1u 11lu1r~u~1~ (Library) ~1€1~1\lL-dti 

fl1~W~ti1LL€l'Vl'Vl ~ Lfli'U t ti~t uutllj~ fl1~ I.Le:ltim€1 v~iim~ L~EJti t-nl"l~1"'"1.1€l\l~t'U'U~ii~m!fru~L Uti 

1rt'U~1~~~W~'U1"'11J1~Cl L~EJfl1 m ti~tlu. 'U'U"I.le:l\l.fl1~1lil111 t tifl1~"'~1\l-3'\Plm vJe:~t111J1L i'l1ti 
~ ~ ' 
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2.4 n1'a'Vh-111'UfltJd1'UU.tlf'lLil'U~~il-ll'a::tJtJtJ~tmn1'aU.il'Ufl'ailf.lfl 

n1~vl1-!11'\.J"lJB.:JbbBVfW~bl'loff'IJ'U'\.J~~'U'UtJlj~m~bbB'\.J~~BEJI'i'lj.v'm)1n~"lJB-!!'VI1''WV1f11"1JB-!Ibl'l~B-!I 

L"li'IJ ~~V~L'"Ja11'1Jn1~1eff.:J1'\.JbL'UI'lbi'IB~ (Battery) ~Bf11~'1J1{'oilbb'UIJILI'IB~'VI~-!II'l.f.:J vl11~m~1eff.:J1'\.J 

hJ~1lJ1~t;1vl1-!11'\.J 1~ V11'\.J1'\.J 'VI~vm~ 1 eff-!11'\.J~L U'\.J~fl'I~HU~"IJB-!1 1 'Vl~Pi'wViLI'l~B'IJ~1:iJ~1lJ1~m ~BlJ~B 

'\.J~.:J1:iJ L 'V!lJ1~ 1 iL U'\.J Ll'l~B.:J~vl1-!11'1JG11'1J'VI~.:J'VI~B L~EJ n LLB'W'W ~LI'loff'IJ tJ~~ Lfl'VItl11cl'"J'IJLL 'UI'l LB'\.J Vi 

(Backend) ~vl1-!11'1JG1'"J'IJLb'UI'lbB'IJViljf11~-!11'\.Jvl1-!11'\.J'U'\.JLI'l~B.:!I'lBlJVbbi'IB{L~{y.Jb'"JB{ (Computer 

Sever) ~-!1,1'\.JbbB'W'W~ Ll'loff'I.Jm eff-!11'\.J 1 '\.J~lJ1{'Vl1 V'J'IJ'.il~ LU'\.J LLB'W'W~LI'loff'I.Jcl'"J'IJ'VIU1"1JB-!!n1~vl1-!!1'\.J'VI~B~ 

L~B.:Jl1LLB'W'W~ Ll'loff'I.Jtl ~~ Lfl'VlV'J B'\.J Lv'IJYi (Frontend) L'W ~1~ L~ alj LLB'W'W~ Ll'loff'IJ~1 eff-!11'\.J'hlJnu 

\i1'\.JoVBlJa~~"lJ'\.J1~ 1 'VIru m~BBnLb'U'U 1 '\.Jn1~~w.J'\.J1,1'\.J'.il~bU'\.Jf11~bn'UoVBlJaLdv-!!~'\.JL i1. '\.JLI'l~B-!!"IJB-!1 
""' 'U "" \J 

~.J .. "' 
LL 'UI'l LB'\.J'Vl'VllJ'Vl~-w m m 

L 'VIlJ 1~ ~lJ~1'V11''U n 1~vl1-!11'\.JlJ 1n n-J1 ; -!! LLB'W'W ~LI'loff'I.J~-!1 bb 'UI'lLB'IJVi'.il~lj B'\.J bl'l a{ b V'J~ (Interface) 

L~ v 1 1X~.:JV'J B'\.Jbv'IJVi L~EJ n 1 eff-!11'\.J LL 'Vl'\.J m~LoV1fi.:JoVBlJa~a~1 'IJ;J1'\.JoVBlJa 1~v 1'1~-!1 1~ EJB'\.J LI'IB{LV'J~ 
\1 \J .... \I 

0 i JSON Obfects 

Front nd 

JSONObject 

.... ;: 

8 nd 08 

.... .., 
.' ... : .. :,;:;' 

.,j ,:'1 "' "' <I I <I"' •• 1 <td.., old 
fl1'W'Vl 2.2 ~m1J"f.ln'a'a11~il-llf'l1111~11VfUll'a::'VI11-IIU.tlf'lLil'\.J'VInUnil'ULil'U'VI'V111n1'a u.amuaf.l'U 

<(Jv11a.i1anu.i1aL~~vavvtJL~f'l 
'U 

~111: Gourav Tiwari (2014) 
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f11'jvh:ntJtJ'U ~~ LL tJfl L€JtJ~i1m1116111'i'ru 1 tJ m 'j LntJ.ffvlJ~Vt~ nVt~€1 L tltJ f11'j611'j €1~-ff €111~ ';11 n ~~ 
~ ~ ~ 

Yl€J'U Lv'U~vh 1 ~n1'joW~'U1~€J~rhi1~fi~fl11lJD~€J~.tiCJ-u€l~offvlJ~ <1 D'j~€Jvl~ L itJ, 2560) L"li'U n1'j 
~ 

(;}'j'J';JG'I€JtJ rn off~1'U ';11n n1'jb ~€Jl.J~€l'll€J~ rn off~1'U L 'U~~'ll€l~Yl €l'U L€J'Uli L "li'U n1'j L fi11off€Jl.J~ n1'j LLm 'lJ 
~ ~ ~ 

IV IV V "' 0 V .J I d 4 d "' ~... .J 
'll€111~ n 1'j~tJ"U€JlJ~ LL~~';J~ (;l€J~lJ'j~tJtJ f11 'j?l1'j€J~"U €111 ~'Vl'U1L '1!€]f;1€J Ll.J €1 Ln~ L Vf(;l f11'jUJ~~~~1~'Vl€11';1 

" '\J \1 , 

o 1 ... "' 1.., 4 .::~ a I d.., 1~~' v d " ~ v .c.~ 
'V11 Vt'll€Jl.J~G'Iru'Vt1CJ ~ Vf'j€J1~tJtJl.Jn1'ju'j~lJ1~~~'Vl(;l€J~ '1l'VJ'j~CJ1mLm€J~r;1~ ~~'U'Un1'j~~'U1';J~l.J 

\1 \1 ~ '\J 

• .,j I 0 1 I ool ~.J.. <V d .,j ~ 1 1 

(;l'j'j n ~ (Logic) 'V1 LL (;) nm ~';) 1n f11'j'VJ1~ 1'U 'UG'I1'U 'll €1~ ... , €1 'U L€l'U 'Vl'Vll.J'Vl'j~ CJ 1 mLm€l~'Vlm m 1 L '1l'U 

LL€J~~~Lfl.fftJ f11'jD'j~lJ1 ~~~fl1~ Vt~€Jm'jtJ'j~lJ1~~~1mv~L tltJfl1~ Lfl~€l'U 1 Vt1~i1 f11'j 1-&''Vl~~CJ1m 
d "' o • I dil ~ ~I "' 

Lfl'j€)~(;1~ ';) ~(;l€J-:J'V11f11'j u'j~l.J1~~~'Vlw-:J LL tlfl L€J'U'Vl L u'U (;l'U 
~ 

f11'j(;1~1-:JLL tJtJ~1~€J-:J~1CJCJ LBlJ LL€1~ (UML) ~~CJ LBlJ LLvm U'Ufl1~1lJ1(;l'j~1tJ.ffi -tlr;1~1-:1 LL~'Ufl1~ 
~ ~ ~ 

~1~€1-:J'j~tJtJ 1 tJ~1'U~1~ ~ ~a~VI€JtJ 1 ~L ~tJfi-:~m111 Fi~'ll€1-:~ti'ni Lfl'j1~~'j~tJtJ~i1~m~tJtJ~n1~~~~'U 1 

LL~~ r;11lJ1'j~~€Jr;11'jtltJ ~ifl otl Lb~~Vil.J-:J1'U 1 ~L -ff1 h (;l'j-:J tl'U fl1 ~1 CJ bBl.! LL €1~ 1-tl"'nl"' n~UJJ-:1 '1 bL 'Vl'U CJ(;1Lflr;1 
\J \1 v~ '\J 

" cv ~ a I ~ .,.. ~ ,. v c~d d4 c::~ o 
Lb~~r;1n1 ~n~UJ'j ufl'U LL 'Vl'U LL€JflL(;l€J1 (Actor) ~~ CJ'Vl~ LL€1 flL(;l€J1LL~~ CJ(;1Lflr;1';1~ (;l€J-:Jl.J'11€J'Vlr;1€J ~-:In 1'j'VJ1-:11'U 

·~ ~ ~ 

~-a'~ L ';J'U tJlj"'l.JoW'Uth~wh:J LL€1 fl L(;l €J1 LL~~ ~(;1 Lflr;1';J~ 1 otl"'~"' n~ruL61tJ(;l'j~ij,X1~n !il'j ~1n ';11 n LL €Jfl L(;l€1{ 

1 DVI1~r;1Lflr;1 Lb~~ L'1CJn 1~€1~ LLmlJ~D'j:m€JtJ~'JCJ LL€Jfl L(;l€J{LL~~~r;1Lflr;1~ljtJ!j"'l.JoW'U15~€Jtl'U';h ~r;1Lflr;1 

1~€J~LLml.l (Use Case Diagram) ~~~tJm~~ 2.3 

Worker 

Manager 

.n1v.vt 2.3 ~~Lfl~lflil::u.n~11'tlil.:Jca::tJtJ 1 ca.:~.:~1u 
vt111: fl(;l~~-:~,; n~l.lnci€111 (2552: 55-56) 
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1 '\Jn1~~1~e:J'IfhJn ~~lJ~ Lfi~~'\J 1 '\J~~ uu;\1 L U'\J~~lJ1'11 fl m~tl~~lJ't~''\J~n'\J~~tJtJ ~~ Lf1~LL6l'J m~ 
tl~~lJ-w'\J 51 '\J fi '1m ~lJ~ ~e:J tJ~\1 1 '\J~~ L~ tJ~'I.le:J\1 m~v'i1'11'\J'I.le:J\I ~~tJtJRe:J m~~1~e:J\I'I.l e:J\Ifi1Yl fi'l m~lJ~ 

Lfi ~~'\Jfl1 tJ 1 '\J ~ ~ Lf1 ~LL~ ~~ ~ ~Lf1~ L~ tJ fl11 ~ LIJ\ ~'Y1"1!111111~ e:J~ LLmlJ (Statechart Diagram) L U'\J 
d .. <V d 

Lf1~e:J\IlJe:J ~\lfi1Yl'Yl 2.4 

Out of order r-
~---+·l__.~ __ o_ff __ ~--~ 

turn off turn on II 

On 
Out of order I ,..--_...._ ___ - - -~ 

) 

111~vf 2.4 6U~~YI'tf1i~ lfle:J::I.Lfl'UI'lle:J\In1~,;1\11'U'tltl\I'VIfltlfll vJ 

vf1J1: fliJl~yj\j~ fl~lJfl~e:JlJ (2552: 252) 

,.. ..- d d II 

2.6 \11'U1"fiYILm.J1'tJtl\l 

'11 n n1 ~-w ~ '\J 1~ ~ tJtJ '1.1 e1 '~ "1 u~ LL n ~lJ u'\J Vi nu ~~ ~ 1 ~u 1 v L tJ 1'Vl 11'\J ~1'\J e1 u n ~ ru Lf1~ e:J'\J ~ 
~ , 

LLe:J'\J~~e:J tl~" i1LL '\J'Jfl~111 ~1"1L tJ1'Vl11'\JLU'\J 1 ~1"1L~e:J-r\l ~\I~U'JtJ'l~~e:J\1~~1111lJ~fi11~'Y11\I~'I.lfl1Yle:J~1\I 
~ , 

~m ~v'~ 1~vvi'1 1 tJ ~tl1 v'l~~e:J\Iu'IJVi n~1~'1.l.n1Yl 1 '\J ~lJ~u'IJVintJ~~~1~1 1~ tJ m~~m~Tm~w~'\J1 LLe:J'\J 
~ , , 
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".i~'U'Ulh~''J{eJIP11 'U~'\J't,!tl'l.Jn".irubl"l~eltl~ ~.:Jiifl1".ib~tlfl 1-ff'Wn~"!Jel"l rn ibb~~~mtl~ bb~d'Vhfl1".i , ~ 

1.1 d 0 ~ ~G I" .J I "' :; II 0 d ~ 
'VI1b~'W'Vl1-'l'Vl b'VIln~~l.lbb~~'W 1'Vl1-:J~ b "11 b u tJ.:J~m'W'Vl!Pl1-:J 1 'V'l'Hll.l'Vl"l bb~~.:J"lltllJmb 'W~'W 1~m'W'V1'W'U 1 

b 'lJ~ tJ u b~ii eJ'Uii fl'Ut11~'J {bb~~ bb 'U ~t11~~ 1'U~ b 'VI~1~'W ".i~ uu-d'vh m ".i ~'U'VI1 b~'U'Vl1-:J~~ ~~ l'l~'J tJ , 

b'VlfliiflUqj'VI1fl1'H~'U'Vl1-'l"lleJ"l'V'lUfl"l1'U"IJ1tJ (Traveling Salesman Problem: TSP) 1~tJvhnTn1-'l 

~n~~1~"il1n~'l.Jmru-ru«t1Jt1J1ru~vht~~ (GPS) 1'W~'lJmrubfl~eJ'U~~"l'U'U Google Maps bb~~~mii 

fl1".ib ~t~l.l ~t~-1ft~1l~'Vl1-:J B'Wb!Plt~{ b illPl ".i~uudvh.:J1'U'U'W ".i~uu'lJ n,m m".i bbt~'U 1'11t~ tJvi' bb~~~n~ WJ'W1~1 tJ 
~ ~ ~ 

.f11~1"il1'J1 (Java) 11l.Jfi"liifl11b~tJn Library ~el Google Play Services 

1'lJ1Un".ilJ Thai-Fungi ".i1bll.J~"l (.f11'V'l~ 2.5) LU'W1'lJ1Lbn".il.Jll~~.:J-i!eJl.lm1bblJ~.:J HhtJ'UU'VI~.:J 
~ 

rlTll.li'r;iTwru~~G1'W h 'VIle:~~~~eJ.:Jn 1 ".iMm~m~eJ.:J)'lbblJ~.:J1~t1·11 tJ1 itJ1~ 1tJ•lfu1 uil'J'W~'N 6)1~?1tJ 
'U 'U 'U 

1 i.hbbml.J 1~~WJ'U11 m i"l1'U 1 'U1~uutJ~D'~m1Lbt~'U~".it~vvi'~btl'U1~uu btl~ 1m -tl"l1'U 1~v 1:Wiirh 1-tl~1tJ 

bl~~ b uu-:i~uutJ!),m m1~iitJi i"l1'U n'UeJ ~1-'l bb 'V'l1'VI~1 tJ 

d 'i.l ...... t ~ 'i •. l 
.f11'W'VI 2.5 b u'aUn".i2J Thai-Fungi 'a1U2J~~ 'VI~~~~'U'Uil2J1'a'VI m'U 

~2J1: ~1Ufl"l1'W~WJ'U1i'Vltl1Pl1~!Pl{bL~~b 'Vlfl1 'U 1~~m-i"l"1!1~ 

(2557: b1'U1'llii) 

Eatigo 1 'lJ 1 bl n 1l.l ~'Vlfi~1'U ~~11m eJ 1'VI11 bb~ ~ 1~ 'U'U f11".i~11 eJ"l1~~ tl1'VI11 (.f11'V'l ~ 2 .6) 

1 'tJ1 Lbn".il.lvl1-'l1'W 1 u1\J bb 'U'U"lleJ"lblJ'U1mbeJ'V'l'V'l~bfl~'W~l t!um1 1 i"l1'U~~ 1tJ ~1l.l11~~'U'V11~1'W~11~"il1 n 
'U 

'VI'li'11 tJ11lJ~'Ubb~~ m1~'U'VI1~1'Utl1'VI111n~b~tl"l iim1 bb~~.:~ ~1 bb Vlt1-:J~1'U'U'Ubbe.J'Um~tltJl ib~eln l''U 

n ~ 1 u~~ ~1'W1'W fl'W~~eJ.:!fl111-iru1n 11 "il1fl~'W b~ eJ n beJ1~1'Wtl1'VI11~1Pl1 "l!Pl1l.l~ ~eJ .:J m1~'Ul.l 1 bb~~.:J 
d ~ 4 Cil tl I ~ d _.Q I Qj -- II 4 4.1 

'U'Ubbe.J'U'Vl "il1fl'U'U"il.:Jb~elfl"iltl.:J n".ielfl"!Jell.J~~"J'U!Pl'J "lltl 'U1l.J~fl~ b'Ue:J1!Pl~!Pltl elbl.J~ bb~11eltl'Utl'U"il1fl 
'U , 

'Vl1.:!~1'Ub ~el 1~~1l.J11~ 1-iJ~'VlfilP11l.J~1~"ileJ-:~1~~'UYi 1~tJ 1:W~t~"l'Wl.l~ beJn~111~ 1 ~.:J1 um~~1~'VI~t~ 

bb~~.:!'VIoU1"ileJ"IJeJ"l1 'lJ1bbn".ilJ "il1flfl11~fl~1'V'l'U11bb 'U"Jfil'l"lle:J.:J 1 'lJ1 bbfl1l.J~el.:Jfl11~"il~~.:J b~1l.Jfl11"1J1 tl"!Je:J-:1 
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~1U€11VI11~L sU1~1lJ 1 'J1~UU 1~EJn111 otlsUe:llJ~~U~1~~1lJ11 Eln11D,Jfif1~-:J1 U~'i1'JsUe:Jl.J~e:leJU 1~,j LL~~ 
\J .. \J 

1 ~~'Vl~tb~ 1EJ"Il~LLrl~~~~~-:J1 thLLmlJ~-:11 U~lJ11'Vl1 YhJI'l1lJ~1U1Uf1111otl~'Vl~~Hln1VIU~ 11'1Je:J-:l 
\J 

f1 cilJ~1U eJ 1VI111 ~ L ~Ufn1lJ~1~n I 'IJeJ-:11~UU~~1lJ11 m .yilJ EJ eJ ~'IJ1 EJ 1~ LL~~ ncilJ~ f1 ~1~1~~'\11~~ L~'l!f 
" D~ '\ '\J 

1 um11 off~'Vl~ ~-:~ Luu15m1"il-:~1"il1 ~m -ff-:~1u 1~~~~-:~1 tbLLmlJ LL~~l'i'~~u hL off11 tJ1. offu~m1nu'V11-:~~1u 
\J \J 

~~1lJn"ilf111lJ'l U1~UU f111'l otl-:11U 1 'lhLLf11lJ'IJeJ-:11~UU~~1lJ11(1lotl-:!1U1~~1U~lJ11'Vl1 'WULL~~LlU 

LLeJYl'W~LrJ.ffutYu f111LL~~-:lc.J~~ihtJLL UU~1EJ-:11lJ~-:!Vh 1 ~1~UUi1rl11lJ'tl1~U 1"iJ LL~~"il1f1fl11a-:J Lf11'11 U 
\J 

J'.JC~~II VI ~ o 4.1 II 4 o'JII oiCll 'f!:)' d~ V ~ a 11"' 
'i~'U'UtJ'YllJ"fltJL•1J1'fJlJL UtJ'\11tJ1tJVI~fl"HltJ '\l-:l'Vl1 b Vlt11'iL 'Stltl b'tl b tl1LLF1'ilJVllJVItJ11Pl'"IL'J'UL Yl'\1 L iJtJ tJ 1'1 

e:l~ 1-:1111'1111'1 L ~1 ~-:Jne:Jl1i1sUe:JlJ~~1U1UUeJ EJ LdmtJ1 EJ'U LVi EJ'U flUlJ11'11\i1U fl11LnUsUe:llJ~'IJeJ-:l 
\J ~ \J 

d 0 

'VI n1VI'U" 

d "" "''l ... tl 1 4 1 ~) 'VIlJ1: e:l'Vl'Vlbf1 1~L'Vl~ 'VIE!, (2557: LJ'U '111'1 

., .. 
••• 
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PlantNet Plant Identification (fl1 'W ~ 2. 7) hh bb n ':i l.l ~ 1 'VI1tJ fl1 ':i "il1 bb u n.W "111'11 :1-J ~ eJ 

i'Vlm~1?fl'li 'VI"'flfl1';i'Yh:nu"tJe.J.:~ hhbLml.lil L uum':i1'"J:~.Jiie.Jnu':i~'VI11-:~~~?fu 1~~1';il ~-w"IJ~u5~1.:~ ., 
~ , I 

~ltJnt~be.J.:~ 1~tJ?f1l.l1':imltJ':il:~.Jie.J:~.J~~1-:~""tJe.J.:~.W"I11~ L-du ':itlci1tJ ~e.Ji'VltJ1~1?fl'li~iimlLL~'"J 1 u 
\J I ,. ,. 

Ltl':iLLml.l 'VI~e.J VJ1fl1':iL~l.l~e.J~Ul.l11'VIllL~e.J1~~~u1~-ffe)1-:~B.:~~e.J1tl ~1flfl1':i1i-:~1t~'V'ItJ11 n1':ici1mtl 
~ ~ 

LL~~ fl1':iel'V'IL 'VI~~~uLiliivl n BiVi11~41tJ ~.:IL tlt~~le.J ~1-:~~~"tle.J.:I':i~tJtJ Lui LflLI'le.Ji (Navigator) ~ 
~~u1':i~tJtJ 1 ~m i~11 tl1-i!-:~1u 1~41tJ ~lti"tleJ.:I';j~tJtJRU'VI1 L~ e.J~ie.Jl.J~~er-w 1 'VI~wlm.:~!'lube.J-:~1u'VIu1 

~ ~ ~ 

L 1tJJu V-:1 fll':itl1tJ'l ~ii':itl LL tJtJ~?f~ m fl LUi ertoff-:~1\ll.J1flfll1il .Jf.:~ ilm~L ~ e.J.:Il.J1~1fl~~ ~\11~e.J.:I fl1':i'l ~ 
~ ~ ~ 

l'l'W be.J.:I~LL?f~.:IC·m 1 Ue.Je.J'W 1~u1~tJ~UVi LL~€1~1.:11 ';irll'l1l.J':i~tJtJ 1lJ LL~.:J?fm'U~"tle.J.:!ie.Jl.J~"tle.J.:Irn off.:J1U-.i1 
~ ~ 

.Ue.Jl.l~~1~Vi1m'ler-w 1 'VIGWleJ e.n u?fmu~ 1~"tleJ.:I fl1'lm'"J~?fe.JtJ V111 ~rn i-:~1u~tJ?fu11 fl111-i!-:~1ut!'W 
~ ~ ~ 

• . a • - o 

fl1Vi~ 2.7 l tl-attn•nJ PlantNet Plant Identification :ij1 LL'WflcW"!!~ 1:1.J~e:J1'VIa1ft1~VIi 

~:1..11 : Herve Goeau LL~~I'1ru~ (2013: 423-424) 
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~ 11'~ u ~ 1 LL VI ,1 -:Jfi'HJ'll fl-r1 Life360 1 tl1' LL n 1'll~1VI-ru n 11'FJ,J Vl1 L ~ enJ ~ 1 tJ 1'~ u u ~vhtJ ~ , 

(.n1~~ 2.8) «l otl~1lJ11'!;1 1-ti-:J 1'U 1'~'ll'll~1 tJ n11'1 offuru ;am.off-:J1'U"lleN"1Jtl-:J mn61 ~1 erl.off btl-:J~1lJ11'!;) 
'\J qJ \J '\J '\J 

lltl -:J b~'U~1 bb VI'Li -:J"lltl-:J fi'U ~'U 1~~1tJ n11'~-:Ji"l1L ;a(\! b oU1n ~:U ~-:J l U1' Lbmlldii n11 1 otl-:J1'U~~1tJfi-:J bblJ11 

1m-:) ~~1 -:J"ll B-:) 1' ~u u ii m1 :u~ui B'U fiB 'U .U 1-:Jll 1 n LL~ ~~ ~ 'U 1 il ~1lJ 1 11;1~ ~ 'U 11 ~1'~ uu'Y11-:J 1 'U ~1 t1 
" 

.ff'U \Jltl'Ub .WtJ-:J UJM.ff'U\Jltl'U 

•) Adda<UitomC.dt 

fl1't'i~ 2.8 ltl-aumJJ ~1<a::'4~1UVIU.:Jfl"av'Ufl~1 Life360 ~Vi1.:J1'U~1'UU'lJ~1lv.:JQLiii'i 

~lJ1: Life360 mobile family network (2557: L1u1611~) 

"il1nm1'Pin"t;1LtJn~T'i~LM~n<U'tJ-:Jv111 ~~Pin"t;11~LL 'U1fi~ 1 'U n11'~~'U11~uu l~tJcJ~~'U1iim1:u 
" " 

"' ~ I .. 1··1 "" 1 1" ~ ... ...! "" • I .. ., ., "" "" "" FWli.Vl'U11~:U1TV1 n'U:WF111:Wb'Vl:U1~61:W 'Ufl11 "11.:J1'U"lltl.:J~ b"ll b'Utl.:J"il1fl:U~ufl1UJ1U61qjqj1UJ"il'Wbtl61 :U 

mi'eN ~1 tJ 1tllJ1~ ~tl :U nu<1i'1 bfl~tl -:J ii 1~'ll'll~~1:U 11m ~tl:U~ eJ nu Lf11 B~1 tJB'U b\Jle:J{ Lij 1J1 bb61~ ii"ll'U1~~ 
" 



d 
'U'VI'VI 3 

n11~ ~ 'U 11t'\J'\J ~nuoff m.J mt'U'\J"Ill.J'lf'U'h'U 1 'Vl tJ 1 'U1t 'U'U'IJ [i,j~ n11 ~~el 'U ~ 'jeJtJ ~ ~~ ~'U 11~ 
"' , d..J \J 

vvn ~~ uum1l'11-:J1'U"ilv.:J1t'\J'\J 1vm1 i~~~'Uf1TW ~ uu~1-:J~vJv 1 iv5'U1tJ m1~~'U11~uu ~.:Jdm1l.l 
~tl'UlJ1"iJeJ.:J';h'U 1 'Vltlb~~tn11~1~~ 'Un'.h'U 

3.1 ~m~tw::mca1. .U-31'U1lv-3-a::uu 1 'IJ-au.ml.J'h'U 't VJari1'Yii'u"l1l'ti'LI11'LI 1 VIa 

m 1~~ 'U11t'\J'\J 1 'IJ1~~ml.l ~bv'U ~1v v~G11'YI-r'\J"Ill.l"ll'U':h'U 1 'Vl v 1~v v n ~~ uu~'.l'U"il v.:J m11 otl.:J1'U , 

LvJmb~~.:Jf11~11lJ"ileJ.:Jn111i.:J1'UL'IJ1bbn1lJ~1tl~~bf1~1~vtbbn1lJ (Use Case Diagram) ~.:Jf11~~ 

3.1 

<<Include>> .... ... .... __ _ ........ __ ~ ---.. ... ... __ 

*~ 
rrt.U~1ui11tl __ _c===--~-----, 

<Include>> 

<<Include>> 

--. 
' 
' 
' 
' 

n1~vi 3.1 ~flLflflL~v::u.m11 U.flf'l-3~n~w::mcavi1-31'LI'YI~ nmca~ RJ'LI1"a::'U'U 1 'IJ-a~ml.lu.vu 
~cava~ri1'Yii''U"l1l'ti'L111'Lil'VIa 

khanitha
Rectangle

khanitha
Rectangle
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(User) Lb~~~~LU'U~lJ1~n"tJB.:J'a~uu (Member) ~~Ltlurni.:~1u~Ei'.:~1lJ1~vhm'a~.:JVl~LUEJ'Un1'abU'U 
'U 'U 'U 

~lJ1~mru~1lJ1'am~EJ n~.Vv1J~'i1u 1~VI1v 1 i'a~uu L~ v'¥11m'a~1'a1 '.ill1'UL ~B uuVi n.VvlJ~ 1~LLI'lhJ 
'U 'U 'U 

~1lJ1'atl~.:!l1'Ub ~B 1m 'Un1'a~'li'U~'U'Ul1'Uel1-:!~.:J1 u.ffu~v'U"llv.:!n1'aeJU 1 V!~~~'Ub~j{yj nvft~ n1'a 
' 

U'UVin.VvlJ~"llB.:!'a~UU~1lJ1'atiU'UVin.VvlJ~~-:!~1'UivlJ~.n1EJ1'Ubi'l~B.:!"llB.:!'a~UULL~~U'UVinivlJ~ 
'\1 '\1 A '\.1 \1 

vv'U1~'tJ~1Eln1'aiv1off.:~1'U'a~UUb'a~~bvmmiuL'ilv{1~ (REST API Web Service) ~bU'U'a~UU~bU~ 

1 iu~m'a~ LM m.Vv.:~ m'avvn LL uu~1EJ EJ~bl'l~1~v~ LLmlJd~1lJ1'atl BGU1EJ.ffu~v'Um'a'¥11.:~1'U VBEJ"llB.:J 
'U 

'a~UU~1f.ln1'a1iLLBI'lVi1&fi~v~LLmlJ (Activity Diagram) 1~~.:~-d' 
3.1.1 m-ali1~1'U'tlv~~~Hflit "ivlJil':h1JlviV" 

b U'U ~1'U m 'a'V11.:!1'U"ll B.:! m i.:~1'U 'a~UU~ EJ.:j 1lJil.:JVl ~ b u f.J'U b U'U~lJ1~n~1lJ 1'atl b i1~-v BlJ ~ 
'U 'U 'U 

'i1u1~ 1~EJ~'ll1EJ~~~u1'.ilL~vn~11u~v.:~milJivlJ~~B 11u~1~'V11n1'a~1'a1'.ilnuivlJ~11u~1i 
\1 \1 , '\.1 \1 
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Ldam otl-:11\JI'i'~~\.1 hL~eJnlir:h\.1 na:Wl1\Jel1-:Ja.:J 'VI~ana:Wl1GhrJ~ )~'U'U~~vl1n1'H~EJn 
'\1 '\1 , , 

.ffa:W~elel\.1 1~'t1 LL~~ LLG1~-:J'!JeJ:W~'lJel.:ll1\J na:wtfu '11 ~m otl-:11\.1 1 \J)U LL 'U'U'lJeJ.:J)1EJn1)~-:J.f11V'l~ 3.2 
\J '\I , '\1 '\1 

3.1.2 nTlth~1\J'tleN~~Lfl~ "nT~ih'l1~" 

m) 1-tl-:~1u 1 u~1udm -tl.:~ 1u~1l1 L tJuG1:w1iinVJ~mi.:~ hJ Loff1~)~'U'UG11:W1)() 1-tl.:~ 1u 1~ 1~ v 
~ ~ 

m otl-:1 1\Jvl1 n 1)G11)1 ~l1\J ~\.I 1~'11 el:W~~V'l ~el:W ~~ vl1 n 1)U\J Vi n-ffa :w~~-:1 Lfl~el-:1 m '11.:~ 1\.1 G11:W1) () L~ eJ n 
'\1 '\1 '\1 \I 

~u ~au 'lJ a.:~ m )U\.1 Vi n-ff a:w~~ L tlu off am 1:WVJ~a'!J a:w~)U.fl1V'l1~ a~ 1.:1 1~ a~ 1-:J'VI~.:J ri au 'VI~ a n~u:w 1 
~ ~ ~ 

~u~au'lJa.:~ n 1) L~~ EJ :woffa:w ~ ri au n1)UtJVi n 1~~~a~ L 1~1 Sit.:~ n 1)L~ a mu.fl1V'll1U~1 ~611)1 ~~~ L tlu 
~ ~ 

n1)L~an~1nm)ri1EJ.fl1V'l VJ~a L~an~1nm) L~amU.fl1V'l1 \JLLn~a~i11~ ~1\Jn1)L ~:w'!J a:w~l1\J"il~ 
~ ~ 

Ltlu n1)L ~:woffa:w~'l1u~..J'1Ltlu 1 um)611)1~m:W)ULL 'U'U'lJa.:~'Wa{:w 1 u n1)n1eJ n-ffa:w~ 1u1~'U'U~1nt!u 
~ ~ ~ 

~.:!Ltl\Jn1)UtJVin~.:J~i1\J-ffa:w~ ~.:!LeJflYiim~a~LLn1:W~ 3.3 ... ~ 

uuYin'!!!llJ<I<I~ 

~1tJ;;!ll~<l 

fl1v..~ 3.3 LLvAYi1#l.,v::LLm1J'tlv{lm'l1 <tl{l1'lJ1'Ua1'lJ'tlv{I~~Lfl~ "m'ld1'l1lil" 1'Um'la{l 

i!v1Jid1'U vtl.1~hm'ld1'l1lilL~m)'Ul'VIilflilv1Jilvv'lJLilU 
~ ~ 
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3.1.3 m-s~h:J1'U'tlv.:J~atflta "m-s~-s1~avu~ oV.:J1'U-s~uu" 

fl11 1 i ·nU 1 'U ~1'1..1'0~~ L tl'U fl11~ 11 ~GieJUGi tn'U ~'llel\1 m i'l1'U1~UU11 L U'UGil.J 1~ n'V!~el hl 
" 

1~m~uu~~'Vhfl11U'UVinG1m'U~ 1 n u.ffu~eJ'U'lleJ\lfl11L"li1~1~UU (Login) L ~a Ht 'Ufl11~1'J~G1eJU 1 'U 

fl11 L tJ ~ LLeJ ~~ ~ Li'l.a-'U 1~ EJ m i'l1'U hJ ~a \l'Vh n 11 L "li 1~1 ~ uu B n 1 'U n 1ru ~hJ vh n 11el eJ n ~1 n 1~ uu 
" " 

(Logout) neJ'U fl11U ~ LLeJ~~ ~ Li'l.a-'U LL~~ 1m 'U fl11~ 11~GieJU 1 u.ffu ~eJ'U fl11G1UUG1~'U11'U L ~eJ1~ '4 

lil1~'U~~vhm1~\l~1um~G1111~1um1Lc.JmL~~-ual.J~aau1m1 ~\lm~~ 3.4 
" " 
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3.1.4 01~lh:!1'U'Uv./l~~Lft~ "m~~UtJ~~u·;hu" 

fle:J~TUfi11'Vh..:JTU"1Je:J..:Jn11el1..:JB..:J-:i1'Uvtl~vhm1G1111" 1~UU"~vhn11V\11"G1e:JUG1(11'U~ 

"lle:J..:J m otl..:JTt.d1LthJG1lJ1"8n"1Je:J..:J1~UU'VI~e:J 11J tl1LlJ1~UU"~ LLG1~..:J'VI'IJTWe:J{lJ n11L-ff1~1~UU tl1m otl..:J1'U 
~ ~ ~ 
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cO 'f.l cO II 1 I I ""1110 1!:4 .,j t .:'1 
€l€lf1LL 'U'UnTH"IJV'U b uTILnTIJ€lnW"J£J 'ULL(Pl6'J~G'fJ'U'Vl ~'V11n11€l€lf1LL 'U'U 1 b'U.fl1yj'VJ 3.3 'U'U L u'Un11 

11~G11'U"I.leJ.:!VnJ11~'U'U 1~vl"l~11 'VI111VL6'l"l.l 1 ReJI'11LL 'VItJ.:I"I.leJ.:I~mL6'1~ Logo 1 tl1LLn111 ~.:~G11'UdL U'U 

o I .,j I ~II o I .,j'fol I 1 "" .,j II 

(Pl1LL'VI'U.:I111m~1'U'Vl'U€ln11~b"IJ'Vl1.:11'U€l~'Vlbu1LLm11£J€l£J ~ 'VI111£JL6'l"IJ 2 l"l€l"IJ€JLL6'1~ Logo yj)€J11 

"!i'eJ!Pl1111~'U'1~~€l~.:ln11vl1.:11'U"IJ€l.:!1tJ1LLn111 'VI111£JL6'l"IJ 3 flm:J11G11'VI~'Un11L"li'1G11~'U'U 'VI~el n11 
I ' ~ 

".:~'Vl~ LD V'UL U'U&1111~n 'VI111VL6'l"l.l 4 fleJ~11G11V1~um1 LU~'VI~eJtJ~m1~u~t1J t1J1ru~vheJ&1 L ~mL&1~.:~ 

~ n ~"IJ €1.:191' 1 LL 'VI t.i.:~.n 1"fj 1 'U.ff'U (PI el'U n11U el'U "1i' €111 6'1 'VI11 1 VL6'l"IJ 5 flm:J11G11'VI~'U LU ~'VIti 1 LL&1 ~.:!"li'€111 6'1 
~ . ~ 

L-d'eJ.:!tn'U~L~£J1n'U 1tJ1LLn111'1111"1J'U';h'U 1 'Vl£J 'VI1J1£JL6'l'U 6 flmJ11G11'VI~'Un11~'U'VI1"1i'eJ116'll1'U 'VI111£JL6'l'tl . . ~ 

7 flm:J11G11'VI~'UU'UVin"li'eJ116'1LL6'l~vl1n11el'U 1 'VI6'l~L~eJLe.JVLL yj~~€11 tl 'VI111VL6'l"IJ 8 flm:J11LU~11£Jn11 . ~ . 
LL&1~.:!"1i'€l116'lci1&1~~m m~ 611~'\J'UVin 1 'U1~'U'U 'VI111£JL6'l"IJ 9 fl€l'\J11G11'VI~'ULU~ Gallery L~€11 ~m i 

" , ~ I , " 

D'UVin"li'eJ116'11it'ULI"l~€l.:l LL6'1~~1nn11€l€lf1LL'U'U~'W Wire Frame Diaoram 1'Ufl1yj~ 7 eJL~V'U1~ 
~ ~ ~ 

0 0 II d "" ... 'l 111 d • I 111d ... 
'U 11J1'V11 n11€l €l f1LL 'U 'U'VI'U 1(Pl1"1J €l.:I1~'U'U'Vl L 'VI11€l'U1 ~'U'U~1.:1 b~ £J ~1~'U"IJ€JLL6'1~1 u.fl1yj 'VI&1€l 1"11111 Cl-:1 . ~ 

fl11vl1.:11'U 1 'UG11'UJ'U 1 LL6'1~ L tJ'UlJ(Pl1n'U ~ i 

d II ... d.!J ... I l 
fl1'W'VI 3.6 Fire Frame Diagram 'V11J1L11~'VI6'ln'tleJ-31::'U'ULL€l1Jft1€lllftt~1'VI1'U"t11'ti1J111J 'VIti 



~ 

+ 
~ 

~ 

~1.1au:i1ulns 

IU~l1UUD4::lt'JOI~D~)1U 

GPS 

4UII1 

nMml 

:SJU$)u;l1~ 

:S:x.r:IXIIO.KIU 

3.3 m-am>n u. 'U'U fl~1alflv:: uncal! ihvti'u lthu.n-al! u.vlJ fl<av v ~ d1'VIi''U'ftll't11J ·:hlJ 1 'VI v 
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fl1'S~ ~ U 1L tJ 'SLLfl 'Sll LL eJ 'U ~'Hl EJ~ ~1'\·.,~'U "!1ll"llti l1U 1 'VI EJ1~ eJ eJ fl LL 'U 'U rHn a1~ eJ ~ LLfl 'SlJ 
' 

(Class Diagram) ~1'VI1'Ufl1'H~EJ1J 1 U'SLLfl'SlJ 1 U'U~'U'VI"lleJ'Iil1~1~1111 'U'S~'U'UU5Win1'HLeJU~'SeJEJ~ii 



............ ...,. 
~-080() : w.nMalglrllemCoiiM:tlonO.O 
.. ..W.MIIIIl..O.O(Wanm....O.O : Want.laagarltlmCollecllllnOm) : VOid 

-name. SIIIng 
· ICillnceNaml : Stmg 
·llhc*l . BlrNp 
-delail ; SUing 

WanOIIaerwdDnlll .... 
w.!ObllfweionOeo : Wen0t.rv11110nh8fll0eo 

<set adapter '1!etWMOIIHivallonOeo() : WanCII-IionllemO.O 
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+utWII~~IianOao . w.nota.!V81ionlllm0ao) : VOid 

<manage .. Waii!IDIIII•v.da.._Calll:lblo.o 
-c111o : w .... llllt~ w.IDbM!Vallonlilt . Utt<wanot.rv8lionllllm0eo> 

~).W .... ~IIIInOm '1je!Winob--ianlill() : Ult<Wanet.rwliDnlteiiiOecP 
+setO.o(dao : w..._llfltlmCalleclianOao). VOid .. eiWa~IV811DnUII(wanot.r\'atiDnl..lll . Ult<WanCIIwwtioniWIIDao.,) : Wid 

< cotlccllng 

WanOIIa•vMto••Deo 
.OOW..Nime . String 
-obPtloto . Bitmap 
~Ilion . double 

< set adaptor 
-obAddress . Siring 

'1jetOIIW~) . String 
~e{obW8nN8me : String) . vOid 
'1jetCIIPhl*l{) . Bilmap .. +s411()bPta)IObf>lk*l . Bilmap) . VOid 

·daD : W~OoiiKIIonDao 
'1jetCIIPOiilion() . doutJie 

<QeiDID(): Wenat.rwliDnltamColedlo 
+HIObPosilon(cbPoailion : ~~ : wid 

+MIDeo(dao : W..a.tv~) . vOid 
'1!eiObAddree(). Slllng 
+HIObAddresl(abAdd-• . Slmg) . VOid 

~1f1fl~1G'11VIB~LLfnl.J~ 3.8 ~el~ULL 'U'U"llel'lf11'H ~CJ'U L tJ~LLml.J.ffi~vel flLL'U'U 111 'U~tJ LL 'U'U"llel'l fl~1G'1 
~ ~ 

1 'Uf11~vl1'l1'U 1 'U~~'U'Uf11~~\Jll'U1f11~L ~CJ'U L tJ~ LLfnl.JLLel'UVI~elCJ~~1'VI1'U"lll.J"tl'Ul1'U 1 VICJ ~'l~U LL 'U'U"llel'l , ~ 

0 1 d J' 4 41 1" 1""" ... f11~VI1'l1'U"ll el'l fl~1 G'1"ll el'l~ ~'U'U 'UVI'U flel f11~yj \JlJ 'U 1 VI el el flLL 'U'U~~'U'U 'VIl.J f11~G'1~1'l elel'U L~fl~1 f1 

fl~ 1G'1'VI"'f1 ~B fl~1G'1l1'U e) 1-:l B 'l "WanMasterltemDao" LL~~ fl~1G'1"ll B'll1'U~1~v11 f11~~1~1 ~ 
"WanObservationltemDao" LVI t.~vr 'lG'1 B'll1'U -d' ~ ~ tl fl G'1~1'l1 ~ ml1 'U ~tJ ~hv1B (Data Access 

~ ~ ~ 

Object) L~v1 ~m~L.V1n'loVBlJ~~G'11l.J1~tl~V~m~.VvlJ~~v~1 'U~tJ"Uv'li'l'l~ 1~41CJ hJ-J1~~ dJ'U n1~ 
L~CJn1-&''l1'UI'11l.JfltuG'1l.nJ~"UB'lll'ltl 'VI~B m~~V~~tJ LL 'U'U 1 ~BCJL 'U~ULL 'U'U"lJB'lflB~ L~floff'U (Collection) 

, , "' \I '\J 

L~B1 ~L~t.Jn1i'l1'Ul1'U 1 ~vv1 'U~ULL 'U'U"llv'l11'1tlU~~L.f1VI~1CJfl1~ L"li'U BTh ~V~G'1 (Arraylist) ~'l1 'U 
~ ~ , 



23 

1~uud-hueJ1-:J B\1'\1~ ~m~EJ nuiu 1 lXL U'U r~a~L~fleff'U 1 '1..1 r~m" "WanMasterltemCollectionDao" 

I ..11" 0 .. -' !"i "' ol 'I LL ~ ~ 1 1 EJ n 11 1 1 u 'VI (;] '\11 n n 1 1 "1 11 '\! '\! ~ fl n L ~ EJ n L n u L u u 1 ~ fl u 1 ~ L.fl 'VI 1 1 EJ n 11 ~ u fl ~ 1 " v • 

"WanObseNationltemCollectionDao" ~\I~'U~€1'1..1'!.1€1\Ifl1~'U'd'Ufl11~(;1Lfh.JoU'mJ~'I-1~€lfl11L~EJ1i 
v 

1 d'JII V q I d111 0 ,.3 Q.l J,l 1.1 

'!.J€1~~'!.1€1\111'U'VIb~€11\I€1\IU~~11'U'VI (;l'VJ1fl11~111'\l'\l~~fl'\J{;]fl11'!.1€l~~{;]'JEJPI~1" 

"WanMasterManager" LL~~fl~1" "WanObseNationManager" ~1l.J~1~'U L~€J~(;lfl11eU€1~~11X 

E ~1 'U 1'\.J bb 'U'U~"1l.J11flvl1\11'U 1~ O'Ufl~1"'!.JE\11~'U'U fl11~~ '1..111 'U1~'U'U'\.J filli) fl11'!.JE\I LLE'U (;l'j€) EJ 111~ v v d.J 

"1l.J11flvl1\11'U 1~~'1-:h'UeJ1\I B\1 Lb~~-:h'U~11'd'\l 1(;1 EJfl11L ~fll.JtJlE fl'U1~'U'U U€J'IJ(;J1E~ 1 'U fl11L ~EJ'U 
1 '\.J1Ufl1l.J LLE'IJ{;]1EEJI'l ~1'1-1-r'U"Ql.l~'U':hu 1 'VIEJd 1 'Ufl~1" "WanMasterAdapter" ~1'1-1-ru-:hueJ1\IB\I 
LL~~ 1 ifl~1" "WanObseNationAdater" ~1'1-1-ru11'Uvtl.~v11fl11~111'\l 

fl11 b ~ EJ'U 1 '\.J1 bbfl)l.J 1 'U1~'U'U'\.J~U~fl11 U€J'IJ{;11E EJI'llj fl11 1 m~~"U'U"'4'U (Support Library) 1 'U 

"!1(;1~~'1..11'!.1€1\IUE'IJ{;]1€1EJI'lm'I~L~EJfll1L€l"~bfl (SDK : Software Development Kits) 'I-1~Efl111i~ 

L W'IJL{;]'I.Jiii (Dependency) ~'ILU'IJ~{;]R1Gt-:~'\!1fl.fl1EJ'UEfl~€1EJL '1..11'\.JLL 'U'U'!.I€1-:Jfl~1"11X~W~u11~L~an 1 i 
q "' \1 'U 

\11'1..1 ~\l,j'Ufl11EE flbb 'U'Ufl~1"1 '1..11~ 'U'Ufl11L ~EJ'U 1 '\.J1Ufl1l.J U€J'IJ{;11€1 EJt'1~1'1-1-r'U"Ql.l~'U'"h'U 1 'VIEJ ~\llJfln1" 
oUElJ~'I-1"'fla~1 '1..11'\.J Lb 'U'U~"1l.l11flvl1\11'U 1m 'U1~'U'Ufl11~~'1..111 '\.J1LLfl1lJ 1 'U1~'UutJfim1m1 LLE'IJ{;]1E ~ 

'\J \1 \1 d.J 

€IE fiLL 'U'UP1~1"~1'1-1-r'U fl11b ~El.li'IEO'Ufl11vl1\11'U'!.IE\11~ 'U'U'\.J~m1fl11 LLE'IJ{;]1E EJ(;11 'Ubfl~E\I"l.J1~'VI1 'V'l'U 

1~ 

3.4 m-aaanu.uu-a:uun1-aLnu4i'aa.!alum-aL;jaulthu.n-a11u.autt-aaafia1'VI~'U"f1111'1J'hul'VIa 

fl11Ln'UoU€1~ ~ 1 'Ufl11b ~EJ'U 1 '\.J1 Lbfl1l.J Lbfl'IJ{;11€1EJI'l~1Wr'U"q).J~'Ul1'U 1 'VI EJ 1~ a an LL 'U'Ufl11U'UVifl 

oU€llJ~ 11"1l.J1~'U'U~E U'UVinoUElJ~ L 'U1tl LL 'U'U'!.JE\1~111-Hi1'UoUEl.J~LE"f.b 1~v] (SQLite) U'UVinoUElJ~ v v v ... v v 

L'U1'\.JU'U'U'!.IE\IL~flL~lJUE~ (XML) LL~~uuVinoU'al.l~1u1'\.JLL'UUfl11Liu~fl11'\!1flbl'UL'liE~1" (Web v v v 
II II 

SeNice) ~\llJfl11E€lflbbU'UL'UUtJl~~"!i'U~E'U ~\lij 

3.4.1 m-at~anu. 'U'U1Z'U'U~1flfl111~Sil1fltta:u.m11 (ERD - Entity Relational 

Diagram) 

fl11 L ~EJ'U 1 '\.J1Lbfl1l.J UE'Um€1 EJ\1l~1'\.1-rU~l.J~'Ul1'U 1 'VI EJ 1~iJ fl11€1 €1 flU UU~111\IeU€llJ~ 1 lXa ~ • v v 

L'U~i1'UoOElJ~La~~1LL€1~1~vi (SQLite) L(;]EJfl111irt11l.J"1lJ11fl'!.IE\IPI~1" SQLiteOpenHelper 1u ... v 

' " 
1~UU'!.I€1\I UE'U(;J1€JEJ(;]L(;]EJ 1 offf'11"'\l b€1~~1 LLE~'\!1flfl11EEfl Lb UU~111\1~1EJ~e:nflam~ Lbfl)l.J ~\lij 
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nT~~~1\I m~1\1~1'U.Ue:J 2-1"~12-1 1~f:11 i.n1~1 Le:J~~1 LLe:J" 1 u m~~~1\I\Jl1~1\11 u m~ L~ EJ'U 
... 'IJ 

hhLLn12-ILLe:J'U~~e:J EJiiiriTvr-ru'!l2-!"!l'U'h'U 1 'VlEJ 1~EJm~e:~e:JnLL uu1 \1f11i\ILe:J~~1LLe:J"e:J~fl1EJ 1~~1LL th 1 u 
' 'IJ 

"!!2-l'll'U'i1'U 1 'VlEJ 1 ii5n 1~L ~EJ'Ufl1i\1~1EJ fl1~1 Le:J~~d LLe:J" 1~ EJ\Jl~ \1~12-1 nu1~~fl1 i\lfl1~1~111~ L U'U 
' 
fl1~1vt&rn1um~~9ll'U1L'll~LLn12-1~1Eln1~e:Je:JnLLUU1\1iim~L~e:J2-!!Jle:Jn'U~~vt11\IL~~f"i1i\IL~e:J1\141EJ!Jle:J 

r1112-IL-ir11~"lle:J\1~~9ll'U1 
'IJ 

3.4.3 Wlil'U1~fl'nJfe~a (Data Dictionary) 

m~e:Je:JnLL uum~1\1~1'U-ire:J2-l" "wan observation" ~12-!1~f:1e:J5U1EJflru~mj'~~1EJ 
dll \1 - 'I 

'W~'U1'Un12-!-iJe:J2-1"~1nm~L~EJ'UL'll~LLm2-ILLe:J'U~~e:JEJ!ii&11vt-ru'!l2-l"!l'U11'W1'VlEJ1~~,rtl 
' 'IJ 

'l.h::LfWI ~1'1J1'1J fi1111'1112J1fl 
., "' . 
't.lil~i\,.1ilfl1{1 

--- ----- .. --- --···----- --- - -- - -- -·· ----- ---

1 1'li ob id INTEGER 10 1 

2 ob date TEXT 255 2017--07-10 

3 ob name TEXT 255 

4 ob desc TEXT 999 

5 ob_gpsx TEXT 10 15.147991 

6 ob_gpsy TEXT 10 104.882213 

7 user id TEXT 10 uid24 

8 user name TEXT 255 peeraphong 

9 mast id TEXT 10 mastid203 

10 mast name TEXT 255 

11 ob_photo TEXT 255 /root/10l.jpg 

12 ob_organ TEXT 10 flower 

13 ob address TEXT 255 

14 ob districtid TEXT 10 2546 



15 

16 

17 

18 

19 

-- - - [--- - - ----- -- -----

ob districtName 

thZLilVI 

TEXT 

ob _provinceid TEXT 

ob _provinceName TEXT 

ob _ amphurid TEXT 

ob_amphurName TEXT 
---·-···· 

<V .,. ., a a 
3.4.4 n1~'U1J'VIfl'tltlijitU.'U'ULtlnLti:WLLtlit 

oQ1'1.11'LI 

255 

10 

255 

10 

255 

fi112..11.UJ1EI 
-- -~ --0 

'tleJm'U" 

4 • 
'tleJtnLfleJ 

25 

.. "' ' 'tlil~i1911e:JEI1~ 
-------- -- - - ----- -- ---- ·-·· 

!i1~ 

76 

1024 

rn1~~,J11 tl1LLm:wu.a'U~~af.J~l.11,~u"ll:w"li'U'hu 1 'Vlf.J 1~mlmb uurn1Lnu.Vm.J(;lu. uu 1 vM 
• 'U 

"' -' .,j QJ "' II II o ~ II 1 !:"f .,j .,jtl II QJ .,j II 

Lan La:w LLa!;lL Vla'IJ'U'Vlfl"tla:W!;lf111L'll1~1~'1J'IJ'lla~~ ~ "!1~1'\J 1 ~'UL~1a~'Vl 1~ naumm'lt1~Lb!;l~"lla'lla~~ 
'U 'U 'U 'U 

1 II I II 

L .V1~ 1~uu 1~ f.lVi.V a:w!;lU'U hl ~ru 'lt11 f.l ~V1fl n11 :u~ LL a Vl'Vl~ L~.a''U vi11 ""!;1 ~-u'U l'la'Ufl11 L .V1G'11~ uu'll a~ 
\J \J 'U IV \I 

m i~1'\J 1~f.J1tll.l. 'IJ'IJ'lla~ f111bn'IJ~a:W!;ll.l. 'IJ'IJ b~ fl b~:W Lba!;lil fl11e1'1~a~.Va:W!;l~'d f.lf111..ij''IJ ri.Va:w !;11~Wl1~ 
\J 'U 'U 'U 'U 'U 

.:::11( Ill Clild'~ QJ~ 
~f.Jbb(;l~~1'1Jal;j!;l'lla~~f.J'U'U 1 ~~'U 

<?xml version='l.O' encoding='utf-8' standalone='yes' 7> 

<map> 

<string name="username">[USER NAME]</string> 

<string name="userid">[USER 10)</string> 

</map> 

~~'U11tl1LLm:w vh 1 ""rn1~~'\J 11 tl1LLfl1:W~1f.lfl111-tlLnu.Va:w!;l1 'U1tl bb 'U'IJ'lla~L~m~:Wbba!;l~1:W11Cl 
'U 'U 

L~f.ln1 i~1'\J 1~~~mnu.!;l~~1f.llPia~11:WL.V1 h 
3.4.5 m~tffaJJanuL1'liL'Uai1a 

f111b~f.l'U 1 tl11.1.fl1:W Lba'U~1af.l~f.11'1t1~'1J"li:W"li'U11'U 1 'Vlf.l 1~<tJa 1 i.Va:W!;lli11mi'IJL'l!aii~~LU'U 
• 'U 

L~~a~1f.l"'~ ~:waa'U 1!;1'11~1~ ""u~ rn1.Va:wr;1';h'U 1 'Vlf.l 1 'U1tlu. uu'lla~ Liu L'l!aii~ 1~f.l.Va:w!;l~'U~1'U'lla~ 
'U 'U 'U 61 

'l1'U 1 'Vlf.l~~Ltl'Uia:w!;l~"ll~il~ai'Vlf.l1Pl1~~'~iu.(;l~~ru~:wu~1~f.l'*1 1 tl'lla~~"ll vh 1""rn1'lla 1i.Ua:w!;l'lt1~a 
'U • 'U 

rn1u'U'Vin.Va:w"L ~a 1 ""Ln~rn1e1'1~a~~~ti''ULL(;l~ n'U 1~ 1~f.l~1:W11Clvh 1~~1 f.lrn1~a~11~1'UL~'U'V11~ 
'U 
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L ~EJ'U 1 U'SLLni:W LLel'U~'SelfJ ~~1'V11''U"ll:W'!l'U';hu 1 'VlfJ 1~iif11'S"llel1 m U'SLLni:WU~~u'UVinieJ:W~elel'U 1~ti~1 EJ . ~ 

f11'S1'ULL~~G'i~iel:W~ 1~EJii'StlU'U'U ~~.a 
~ ~ 

@Headers("X-Requested-With:XMLHttpRequest") 

@FormUrlEncoded 

@POST("[PATH]") 

®GET("[PATH]") 

1 u"Stlu 'U'U"llB~1'UG'i~oU'B:wm tlu"Stlu 'U'U:W11Pl"S~nun 1'SL ~eJ:w!JieJ~B iim"Sn1'VI'U~ Ltl~L~B{ 
~ ~ \J '" 

LL 'U'U "X-Requested-With:XMLHttpRequest" L ~B1l1L 1'UL'IJeJ{161611:W1'!it'l~'UimJ~~1n.fl1fJ'U el n 

1~ 1~ fJ 1'U Fh ~ 1 n 'V'I el {:w"ll el ~ 1 tl '!i u n '!i:W "@FormUrlEncoded" u ~ ~ ii n 1'SG'i ~ Fh LL 'U 'U 1 'V'I 61 

®POST("[PATH]") 'VI~BU'U'U @GET("[PATH]") 1urn'!i~eJ611'!i'!i~'VI':h~ueJ'W'V'l~LFliu 

rn'!ieJ e1n LL 'U'U'!i~'U'U 1 u f11'!i~~'U1'!i~'U'U 1 th um:w LLB'UmeJ EJ~~1'VI1''U"ll:W'!l'U'hu 1 'VIE! ii • 

LLe.J'U f11'S~~'U1'S~'U'U u 'U'U L '!i~11Pl~~1 fj.fl 1~1~1111 'U'S~'U'Utll)~n 1'SUel'U~'SelEJ ~ m U'S um:wii"ll'U1~ 

L~m ~ tlf11'S 1 oif~1'U~L i1 h~1EJ G'i"l'Uitl:W~t'lntltl n LL 'U'U 1\1 u)'U 1 'U~i1'UoUtl:W~ LL 'U'Utltl'V'I1~\Ju~~ Le.IEJ U 'V'l'SL~ 
~ \J ~ ~ 

LL 'U'Utltl'U 1~ti u~~ 1 'UG'i"J'U"lltl~ f11'S~~!Jitln'Um -ifiirn'Stlel nu 'U'Uiitt~i'Uitl'U LL~~ L U'Ui31Pl'Stl'Um oif~1'U 
~ ~ 



m·r111l~arnrvh:n'U"lle:J~~~tJtJ~1EJn1';i~m~me:~mn~ ~1~1 ~1'U1~v~LMv1-tfe:J~~'U1~~am~1~v ~~.0 
an-etru~ fl1~ 1i~1'U"lleJ~'j~tJtJ 1·thLLml.r:i 1'U 1 'VlEJG11'VIi'tJ"'.1l.J"1.1'U'l1'U 1 'VlEJ 'Vl\1l?le:JtJ'j~tJtJ?I1';i?I'U L 'Vlfi!L\11 v15 

' 
LL tJ~nue:~ m 'Vl?l~~ (Black Box Testing) L ~e:Jm1~?1e:JtJI"l11l.l~n!J1e:~~ LLa~~'U'VI1-lfe:J~\1l'Wa111l"lle:J~ fl1'j 

0 d~ ~ 
'Vl1~1'U"ll eJ ~ 'j~tJtJ?I1';i?I'U b 'Vlfii'Vl'W \Jll'U1"1J'U 

~1 n ~am ';i'Vl\11 ?!Btl ~~tJtJ ?11 ';i?I'U L 'Vl lil1~ '\11-lf e:1 lJ a~1 n n 1';iU 'j ~ LiJ'Utl 'j~ ~'Vl~ .n 1-w "ll e:J~ 'j~tJ tJ 
'U 

?l1';i?I'U L 'Vl fill.J 11 Ll"l';i1 ~v;'VI1f0l1?ti1~1111 EJ 1i fl1'j'VI1f"l1 L\l ~ EJ LLa~G1'J'U L ~ EJ~ L tJ 'Ul.J 1\Jl';i~1'U L\11 EJ LL u~ m 'j ... 
';i1V~1'Ut~t~mu'U 3 G11'U ~~.0 

4.1 m~th:L~'Uth:fl'Vlfifl1'W'tlt~.:J1:\I\Ia11a1JL VIA 

m ';iU~~ LiJ 'U L ~ e:J'V11U';i~ ~'Vl ~il1'W n 1';iVi'1~ 1 'U"ll e:J~';j ~tJtJ~'W' \JlJ 'U 1~'U 1~ ~ 111vh L U'U LL tJtJ'IJ';j~ LiJ 'U 

th~~'Vl~.fl1'W"lle:J~';j~tJtJ LL u~e:~e:~n 1~~~.0 
( 1) ~1'UI"l11l.l?l1l.J1';it1"1Je:J~ 1 U';iLLml.l 

(2) ~1'UI"l11l.lt1n!J1e:~~1'Um';ivh~1'U"lle:J~1tl';iLLml.l 
'IJ 

(3) ~1'UI"l11l.l?l~1111mLa~l"l11l.l~1EJ~e:Jm'j1i~1'U 

(4) ~1'UI"l11l.JUa'€li1131'V"ll'€l~';i~tltJ 

"' "' ~ (5) \111'Ufl1';iLL?II'l~~aa-wtiLLa~';i1EJ~1'U~a 

Ll'lv~v\'1m';i'Vl\1l?le:JtJtl'j~~'Vl~il1-w ~1'U'l'U 15 l"l'U LLu~1~LU'U 2 mil.l ~e:J 
'IJ ' 

,,.J v..J v 'l'i'"' o 
nal.l'Vl 1 ~L"1.1V1"1.11tu\111'UL'Vll"lb'UbaV?t1';i?I'UL'Vlfil ~1'U'l'U 5 l"l'U 

' 'IJ ... 

ncil.J~ 2 mi~1'U-vt11tl ~1'U'J'U 10 l"l'U 
' 'IJ 

bb tJ tJU ';i~ LiJ'UtJ ';i~ ~VI~ .n 1'W "lJ '€1~ ';i ~tl tJ ?11';i?I'U L 'Vl fit n 1'VI'U \11 Ln ru 'fl L:a~ U~l.J 1 ru 5 ';i ~ ~tl ~ ~cQ 
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L<!i.:Jf!W111'W L<!f.:J\fl3J1tu 
fii113J'M3J1t.l 

.. 
9.00-10.00 .. u ~ 4 ~ ~ .. ~lnfl ~ ~~ ~5n1~ ti~~~u~~1fl .. 
7.00-8.99 ~u~~~~6n1~~ti~~~u~ ~ 

~el~i 5.00-6.99 ~u~~~~6n1~ ~ ti~~~uu1tiflm'l 
... 

3.00-4.99 (;)el'lu1'uu~'lu.m"tl tiel£.! • 
II 

1.00-2.99 llJ~1111~ml1l til i'l1ti 1~ tiel£.1111fl 

m~~~~elu~~uu~1~~tiL~~~mfiu.u~niJelm~~~'~~~~elurn~v11'11ti"tlel'~~~uuVJn 1 w'ln-B'ti 

fl1~vl1\11tiVia~W'Irl-B'ti LLa~~~~elU~'Irl-B'tiLtin1~~1~vl1f11~elelflLLUUIJI1~1'1Lf1el~~~elUPl1111 

~fl(;\el'1Lti~1ti!'i1'1 1 "tlel'I~~UUL~£.J~~~~elUvl1Lf'l~el'lvt111£.J v a'ILti"liel'l"tlel'lfl1~~~~elU 

(mf'le.Jti1fl PI) 

4.2 ~iln1'a1Lfll'a1::~u, \J\Jtl<a::Lii'U 

4.2.1 ~ilm<a1Lfll<a1::~u. uutl-a::tii'Ufii113Jfltui1u Lflt.J~L ~tJ1'U1ty~1'UL\'IfiiL u Li!Vfl1<afl'UL'VIfl 

e.Ja fl1~1 LP1~1~\-1 LL UUU ~ ~ Lijti Ui~~'VI5 n1~"1lel \li ~UU ~1~~ti L ~ ~L ti LLI'ia~ ~ 1ti LL~~\1 

fi1Lu~£.J (X) LLa~~1tiL~V'ILUti1111Jli~1ti (SO) 1:~£.J~L~£.J1"ll1UJ~1tiL~PlLtiLa~~1i~tiL~~~1ti1ti 
~ ~ u 

.. ~ '1·'J' 5 Plti 11~\1\Jiel uti 

fl1<a1.:~vf 4.2 ~ilm<atl-a:aiiutl-a::il'VIGil1'W LflV~L ~t.J1'U1ty.1'1'UL 'VIfiiL'U Li!Vfl1<afl'UL 'VIfl 

f11'Ufii113Jfl13J1'aCl 'tlil.:J'a::\J\Jfl1'afl'UL'VIflfl'a.:Jflilfii113Jf1il.:Jn11'tlil.:Ja'f.ofi.:J1'U'a::\J\J 
'II 

thLO~V I ..1 
fii1L\Jt.I.:IL\J'U 

-a1 v m-atl -a::Lilu fii113J'M3J1t.l 
L <!f.:J\fl1J1 tu 3J1fl'aJ1'U 

1.Pl1111~1111iC1"1lel'l~~uu1tifl1i~~fl1i~el1la 8.40 1.30 
.. 
~ 

'II 

2. L'iielvt1LV!111~~11tlU~otl\11ti 8.36 1.18 
.. 
~ 

3.Pl1111~1111iCl"tlel'li~UULtifl1iU.~~'I .. 
8.34 1.25 ~ .. II 

11£.Ja~Lel£.J~"tlel'1"1lel~a 
'II 

1.22 
... 

'a13J 8.37 " 
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~1'Ufi11:1J?I1:1J1~""1.1€l.:l~tuu~~.:~\Pl€Jr~11:1J~€l.:~fl1~"1.1€l.:!m-ii'-:~1'U~tuu i1t:.~"fl1~'\.htd1'Utl~t~'V15fl1V'l€lti 
~ ~ 

L'U~::~u~ fl11Lu~mvhnu 8.37 6"11'UL~EJ.:~Lu'U:IJ1m~1'ULVhnu 1.22 ?l~tl1~-.h~t'U'U?I1:1J1~r~vh-:~1'U 
~ . 

I ... Q I ... 

fl1 LQitEJ L '!loll fi1L\Jti.:!LU\I 

'l.J'i~1N 
fl11~\11~1tl 

8.42 1.03 

8.70 1.03 

8.44 1.09 

8.52 1.25 

8.52 1.10 
... 
fl 

\11f1~1~1.:1~ 4.3 ?l~tlt:J"fl1~'\.ht LiJ'Utl~t~'V15fl1V'lL~ EJ~\~EJ1"!!1fU~1'U L 'VlfiL 'U 1"~"'1~?1'\.JL 'Vlfll ' ~ ~ 

~1'Ufi11:1J r~n ~€1.:~1 'U m~vT1.:~1'U"ll €1-:~~::uu i1t:.~" m~tl~t LiJ'Utl~:: ~'V15fl1V'l€JEJi. 'U~t~u~fl11 Lu~ EJ L vhnu 
~ ~ 

8.52 61'J'UL~EJ.:IL'U'U:IJ1~~~1'UL'Vhn'U 1.10 ?l~tJ1~-;h ~t'U'U?I1:1J1~r!L~:IJ LLnL"l.. "'U LL"t ?11:1J1~rl 
~ . 



f'l111.:!vl 4.4 ~itn11t.h::uh.tt.h::il'VI51l1'W1::UUfl11fl'UL 'VIf1Lf'IV~L ~V'l'U1tyli1'LIL VI filL 'U lati 

fl11fl'UL'VIf11i1'Ufl'l12Jfl::f'l'lflLLa::fl'l12J~1V\Jiiln11LoU.:!1'U'Uil.:!1::UtJ 

2. 1'1111JLVI1.!1::G'11J 1'Lin1ie.le.lnbL 'U'UVI't!1~e.l 

mivhnu 

fi1Lil~m;l.:~ 

'l.J'i2.110.1 

8.58 

8.52 

8.32 

8.44 

8.46 

. ""' fi1LtJV.:!Lti'U 
fl'l12J\12J1V 

2J1f'I1J1'U 

1.10 

0.97 

1.05 

1.02 

1.04 

30 

~1n~1i1.:!~ 4.4 G'liU~itn1i'lh:: Lij'U'l.Ji::~'Vlfi.fl1yj b~EJeJL~EJ1"111UJ~1'UL 'Vll'lb 'U bit~G'11i&'l'UL 'Vl!i! 
• ~ v 

~1'U m11.1 &'1::~1 n LLa ::1'1111.1~ 1EJ ~B n 1i 1 i~1'U i::'U'U ii ~amitli:: Lij'Utli:: ~'Vl5.n 1'rj eJ ~1 'U i:: ~'U~ 
~ 

fii1Lo~mvhn'U 8.46 G11'UL~EJ.:JL'U'LI1.!1~1~1'UL'Vhn'U 1.04 G'1itl1~-;h i::'U'Uii.n1~1~1-&1.'Umi~BG'11i 
~ . 

. ""' .. fi1LilitVL'U.:I . ""' fi1L tJV.:IL\J'U 

'l.J'i2.110.1 

8.50 1.13 

8.58 1.14 

QJ f( I I 

3. ~aa'rjnua::11EJ~1'U~a~1EJ~B 8.44 0.92 

l'ld11JL'ih1~ 

8.51 1.06 
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.J ol ol "'ol "'"' 1 v.J " 11"" lil1nl't111~'Vl 4.5 611ue.J"n11u1~Ll.ltJu1~61'Vl5.fl1'W ~tle.JL"lltl1"1!1f:U~1tJL'Vll'l tJ "tl611161tJL'Vllll 
' ~ v 

~1tJ n11 LL61~~ e.J"~-w\5 LL"~11tl~ 1\Je.J" ij e.J"n11t11~ Li1tJtl1~ ~'Vl~fl1~ €1 tiL tJ 1~ ~U~ Fl1 L\l~tl L vh flU 
~ 

8.51 G11tJL~ti~LUtJl.l11'11~1tJL'Vhfi'u 1.06 611tJ'\.~-J1 1~UU611l.l11fiLL61~~11tl~1tJb~l'l1Utl1tJI'l1~1'11l.l 
~ ' 

1'1'1Clti1::61~R LL"::611l.l11m.h.Ue:Jl.l"l.l1'tbtitl1::ne:Jum11'1~~tJ blil 1~ ' ~ 

911oa1~vi 4.6 Nam-atl-a::uh.ttloa::fl'VIfifl1v.oa::uu~1oa~'UL 'VIfl lfla~ L ~a1'tl1tylh'U L 'VIfl t 'U lav 

~1'i~'UL'VIfl.11'Ufl1111tlae:Jflfta'tlv~oa::uu 

I ... I ... 
fl1LOfla fl1L1Ja~L1J'U 

-a1am-at1-a::w'U fl1111'M111a 
L~~m111N 111fl'i_!1'U 

l.l'l11l.IL~l.l1~61l.l"lle:J~n111'1111il61e:JUn11Ue:JtJ .. 
"' " 

8.34 1.10 ~ 

"lle:Jl.l"L"ll11::uu 
~ 

2. l'll1l.IL ~l.l1~61l.l"lle:J~m1 tl1~tJ~~'VltltJm11i.!l1tJ .. 
8.64 1.13 ~ 

lu1::~u~h.!l'l 

3. l'l11l.IL~l.l1~61l.l"lle:J~m1-s'm~nm1l.ltl"e:J~J1tl"l!e:J.!l .. 
8.46 1.10 ~ 

1~U'U 

8.48 1.11 
... 

~111 fl 

lil1nl't111.!l~ 4.6 611tl e.J"n11ti1::Li1tJtl1 ~~'Vl~.fl1Yi 1~ tl~\ ~t11"lJ1fl'~1tJL 'Vlr11 tJ 1"~611161\J L 'Vlfll 
' ~ "t: 

~1tJI'll1l.ltl"e:J~fiv"lle:J~1::uu i1e.J"m1t11~Li1ut11::~'Vl~fl1~mJ1u1::~u~ Fi1Lo~mvhnu 8.48 G11u 
~ 

L~tl.!l b'UtJl.l11'11~1tJL vh nu 1.11 611tl1~11 1~UUi1n111'1111i161e:JUI'l11l.ICln~e:J~ b tJn11~e:JI'l~tJne:JtJboU1G1 
~ ~ ~ ~ 

i::'U'U LL":: 1'1111il61e:J'U~'V1Gn11L oU1b otl.!l1tJ1 ~U'U L~€1 ~1-!lCln~e:J.!l LL"::1~U'lli1r111l.ltl"e:Jfl.fi'tl"lJe:l.!loUe:Jl.l" b tJ 
~ ~ 

... .. 
i~~Ufl 

4.2.2 Nam-a1 Lfl~1::,.LL uuti~::W'Ufl1111AflL cM'U lflae!L f~1'Ui1 l tl 

e.J"n11tl1~ Li1tJti1~~'Vl~ fl1~"il e:J.!l1~UU611161tJL 'Vlfllb tJ LL~":: ~1tJ LL61fl.!l Fl1 L\l~ tl (X) LL"~ 

G11tJL~tl.!lLUtJl.l11'11~1tJ (SO) 1~vmotl~1tJ~1Ltl -;1'1tJ1tJ 10 l'ltJ i115~~~e:JLtltl ... ~ 
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\'1111~;1 4. 7 Nan11lh::W'Lilh::fl'VI~Il1'W1:n.J\Jfl11fl'LIL 'VIfllflve!l f~1'LI~1 \tl ~1'Lifl1111fl1111 1tl 

'Uel~"3::\J\Jfl1"3fl'LIL 'VIfl\il"3~~elfl1111«v~n11'Uel~ m f~1'LI"3::\J\J 
" 

' ... :I 
fl1Lilam'U~ 

' ... 
fl1L \JEJ~L \J'LI 

'lfi111tu 111\ii"3)1'LI 
fl1111'VI111EJ 

8.44 1.20 

8.34 1.05 

8.76 1.10 

8.51 1.12 
... 
" 

".i~UU~".i.:!~t11'111lJIJitl.:Jn1".i"lffi.:Jerlotl".i::uu ile.Jfln1".it.h~d:i'wtl".i~~'VIG.fl1V'lt1EJL'L11::~u~ f'11Lu~EJLVhnu 
" " 

8.51 &11'1.1 L~v.:~Lu'UlJ1(;l".i~1'ULvhnu 1.12 6'11tl1~-·h 1~uu6'11lJ1".ifiLL6'1~.:~".i1EJf1~ Lav~"lltl.:~"li'tlllf11~ .... . " 
I II V .q t.f ~ 

t1EJ1.:1 1'11Um'W n1".i~11"ii6'1tlU"lltllJfllJI'I11lJfl n~tl.:l LLfl~".i1~b ".i1 
" " 

\il1"a1~.y1 4.8 Nan11th::Ul'Litl"3::fl'VI~Il1'W"3::\J\Jfl11fl'LIL 'VIfllflv@ f~1'Lii1\ tJ ~1'Lifl1111QOMv~ 

L'Un1"3Vi1~1'LI'Uel~"3::\J\J 

fi1Lo~m;l~ 

'lfi111tu 

8.26 

8.46 

8.58 

8.78 

8.52 

fl1111'V1111 v 
111\ii"3)1'LI 

1.09 

1.11 

1.10 

1.12 

1.10 
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lil1n\JlT'n-:~~ 4.8 ~1'\.J~~m1'\.J1~Lihtt.I1~~'Vl5m~ 1~vminu~11 '\.J ~1'\JI"l1111e~n~B-:~1'l.lm1 . ~ ~ 

vJ1-:11'\J'lltJ-:11~uu ii~~m1'\.J1~ LiJ'IJ'\.J1~~'Vl5.n1~tJEJL '\J1~ ~u~ ri1Lo~m vhnu 8.52 6'11'\J L ~v-:~ L 'IJ'\J 
~ 

911·n:~~ 4. 9 ~a n1'~'l.h:: W'\J'lh::aVJ6.n1'W1::uu aT~a'\JL 'VIf1L9la€l f-:~1'1Ji1l thii1'\Jfll1111a:: fl'Jn 

LLa::fll1111~1aPiem1lf-:~1'\J'tlil.:J1::'1.lu 

I ..I ;} I ..I 
fii1Lwam -:~ fii1L'IJEJ.:JL'I.l'\J 

11Un11\h::W'\J fii1111'V1111EJ 
\.A111N 111911J1'U 

1. 1"11111~1v~t1m1l i-:~1'\J1~uu 8.54 1.05 
q 

~ 

2.1"111lJL~111~~11L'\Jn11tJtJn~uu q 

II 0 
8.58 1.13 ~ 

~'\J11iltln11'Vl1-:11'\J 

3. l"l11lJL~lJ1~~lJ'Utl-:l.fl1~1~i~tJ~11 q 

II .., 8.46 1.09 ~ 
~tl~l"l~tJ-:In'IJ1~'\J'IJ-:11'\J 

4. l"l1111~1EJ-:1111'Utl-:i)~'IJ'IJ 8.54 1.13 
q 

~ 

8.53 1.10 
... 

1111 91 

lil1n\Jl111-:~~ 4.9 ~1'\.J~~m1'\.J1~Lii'IJ'\.J)~~'Vl5.n1~1~EJmi-:~1'\J~11'\.J ~1'\JI"l1111~~~1nu.~~ . ~ 

1"11 111~1EJ~tl n11 1 etl-:11'\J'Utl-:11~'\J'\J ii~~ m )'\.J ):: Lii'IJ '\.J)~ ~'VlG.fl1~tl ElL '\J)~ ~'IJ~ rl1 Lu ~m vh nu 8.5 3 
~ 

6'11'\JL~EJ-:~ L'IJ'\J1111Jl1~1'\JL vhnu 1.10 ~1tfl~11 1~uuiim1BtJmLuu~u11iltJ1'lXL'Ii'111il~1EJ .n1~1~ii1 
~ . 



3. ~r~~~GLbrlt"i1tJ'I1'U~rl~1tJ~e:J 

1"111lJLi11"'iJ 

' "" ~ fi1LiliUJL'U~ 

m~1w 

8.86 

8.70 

8.58 

8.71 

34 

' "" fi1L\JV~L\JU 
fi11~'M~1V 

1.06 

1.25 

1.06 

1.12 

"111~vf 4.11 f..IG'ln1W"aZLiiUtl<a::flVIBil1'W"a~\Jil1"aiiULVIf1LflV~oU~1Ui1\tl thum-a\.1-a::wu 

lhufl11~;'nctt1fl11~tlaaflllt~'Uv~-a::uu 

."1 " " ue:J'U'IJe:JlJG'IL 'IJ1"it'U'U 
'U 

0 Q ~ 
2. 1"111lJL'VIlJ1t~lJ"lle:l'lfl1"ifi1'VI'UI'I~'Vl5 

b'Ufl1"ibotl'I1'Ub'U"it~'U~1'11 

3. 1"111lJL'VIlJ1t~lJ'IJe:J'In1"i~n~11"111lJ 

ur~e:JI'IntJ"lle:l'l"i~'U'U 

' "" ~ ' "" fi1LilaVL'U~ fi1L\JV~L\JU 
fi11~'M~1V 

8.56 1.08 

8.28 1.08 

8.68 1.06 

8.51 1.07 
... 
fl 
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LL~~~1V~1'WH't iie-~~fl1~'1.h~LlJ'Uth~~'VlG.f11~v~L'U~~~'U~ rl1Lu~mvhfi'u 8.51 "'1'\JL~V~L'U'U 

l.I1~~~1'ULVhtiu 1.07 ~~'1..11~11 ~~uuii~tiLL uu m~~1V~1'U~m~~1l.l1'~t~tl~~~~ri"li-vl.l~~1~lil1fl 
611 q cu , \I 

4.3 i11U~fln1~\J1::uhJ\h::i\VJ5.01'W'tlil-3~::\J\Ji11"UtULVIfl 

~~tle-~~m~tl~~ LlJ'Uti~~~'VlG.f11~"!JV L ti~LLml.l LLv'U~~v V~"!1l.l"!i'Ul1'U 1 'VlV ~~.n 
' ' 

4.3.1 a'i\.l~am~\.l~::wu'V11\.I~::i\VJ5.n1vt'tlil-3~::uua1~auL'VIfllflv~L~v1'YJ1ru l 'II ... 

.l1uL Vlfllu laaa1~auL 'VIA 

"" 1" 0 
.J v ~ 1'1..1 "" tl .. tl .. .. tl Ll.lv ~'U1~~uu'Vl~~1~"!1'U 'Vl~~vuL~v ~~Ll.I'U ~~~'Vlu.n1~"llv~~:::uu ~1l.l1~tl~~ e.~~ 

' 
m~ti~:::Lii'ULLI'1~~~1'U1~e-~~~~tlm~ti~:::Lii'U ~~~1~1~~ 4.11 

0 "' fl1fl\J 

2 

3 

4 

5 

' 

I V 

~:::uu~~~~vF111l.l~tNfl1~"llv~ 

en otl~1'U~:::uu 
'U 

m~'lh~Liju~1'UF111l.l~:::mnLL~::: 

Fl11l.I~1V~vfl1~1otl'~1'U 

fl1 ~tl ~::: LlJ'U ~1'U Fl11l.l ~ m~n r11 1l.l 

'1..1~-v~fiv"ll-v~~:::uu 

I .J ... 1.J I .,j~ 
fl1LtlfiVL'YJ-3 fl1L\JV-3L\JU fl1Ltli'IVL'U-3 

tfil.I1W li1~~J1U f!W.01'W 

8.37 1.22 

8.52 1.10 

8.46 1.04 

8.51 1.06 

8.48 1.11 

1.11 
... 
fl 8.47 
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lil1 fWI1'l1~~ 4.12 ~'lUe.JG'ln1'lU'l~ Ui'Utl'l~~'Vl~.tn'Vi~TU n1'l'Vh~ 1'U"lle:J~ 'l~'U'U~1'l~'U L 'Vlf!l L~ EJ , 
~L~EJ1"!l1'lj~1'UL'Vlf'1L'ULG'l~~1'l~'UL'Vlfll i:i~1LU~EJL'Vhnu 8.47 ~1'UL~EJ~L'U'UlJ1\Jl'l~1'ULVhnu 1.11 e:J~ 

L 'U'l~~'U~ ~~,r'U~1lJ1'ltl~~tJ1~-;h 'l~'U'U~e:Je:Jf1 LL 'U'ULLG'l~~~1~~'Ui:itl'l~~'Vl~.f11'Vie:J~ L 'U'l~~'U~ ~1lJ1'lt1 
t11hl1i~1ul~ 

4.3.2 a1t1 e.~am1'1.h::Lilu'VITth::il'VIfill1'W'tlil.:J1::uu Lfltl «L <ff-:~1u~1 l t1 
""~"· d.- ~~tl ""tl "'tl ~... tl LlJe:l b~'U1'l~'U'U'Vl~'l1~'!J'U b 'Vl~~e:J'UL 'Vie:J 'l~ LlJ'U 'l~b1'Vlt'i.fl1'Vi'!le:J~'l~'U'U ~1lJ1'lt1~'l e.JG'l • 

I .,j ~ I ..,j I .d ... 
fi1LwatiL'U.:i fi1L\Jti.:IL\J'U fi1LwatiL'U.:I 

tJ'i1J1N 1J1fl1!1'U f1Nil1'W 

' " "lle:l~'l ~'U'U l'l'l ~l'le:Jf'111lJI'le:J ~ f11'l 8.51 1.12 

"ll€l~en i~1'U'l~uu 
'IJ 

8.52 1.11 

3 m'ltl'l~Ui'U~1'Uf'111lJ~~mn 

LLG'l~f'111lJ41EJ~e:Jf11'lLi~1'U 
8.53 1.12 

8.71 1.12 

5 m'ltl~~LiJ'U~1'Uf'111lJ~f1'1!n 
8.51 1.07 

f'111lJUG'le:J~UlEJ"!le:J~'l::uu 
I .d 

fi1Lwav 8.56 1.11 

:u1f11'11~1~~ 4.13 ~~tle..~G'lm~tJ,~UiutJ,~~'Vl5.n1'Vi~1'Uf11'lvl1~1'U"lle:J~,~uu 1~EJeni~1u~11 tJ 
• 'IJ 

ij~11.u~mvhnu 8 56 ~1'UL~EJ~I.'U'UlJ1m~1uLvhnu 1.11 e:JEJL'U'l~~u~ ~~,rtJ~1lJ1'ltt~'ltl1~11 
• 6.!11 cu "' 

1::'U'U~e:lt1 f1LL'U'U I.LG'l::~~1~~'Uijtl1~~'V1Gi11'Vie:Jtl"'. 'U1~~'U~ ~1lJ11ml1l tfli~1'U L~ 
'IJ 



d 
\J'VI'VI 5 

fl'itJ~an1'ifln~1u.a::.fima'UvU.'U:: • 

5.1 fl1'liNftn1"ifi1LU'IJ·nU 

n1~~ WJ 'U 11 'll ~ LL n~lJ LL e:J'U ~ ~ e:J EJ 111 &11vt-ru'!!1J'!!'U 'h'U1 VI EJ L tl'U1 tJ ~1 EJ 1"1111J L~EJ u ~ e:J EJ 1'111J • 
1'1'1CIU~~ G1~Fi~1~~~LU1'VI1J1EJ 1 i 1~EJm~vh~1'U"IJe:J~ 1 tJ~LLn11JG111J1~Civh~1'U1~1'111Jn1~e:Je:JflLL uum~ • 
vh~1'U1n~~e:J 

( 1) 1 U~LLn11JG111J1~Cicl1EJ.Il1'V'rJ1'U 1~~£Jm_ ~~1'U~~uu1~~~LL UU 1otlfl~e:J~cl1 EJ.Il1~'VI~e:J L~e:Jfl 
'II 

m~ 1 'U LLn~~e:J~~ 

(2) 1 tJ~LLn11JG111J1~mrtJVin"li'e:J1J~11'U~~~1'U"li'e:J1J~ 1 'ULI"I~e:J~G11J1{VJ1 ~'U 1~"lle:J.:~IJI'ULe:J~ 1~ 
'II ... 'II 

(3) 1 tJ~LLm1Jih~uu~u~tJ"li'e:J1J~11tJ~m -tl'~1'U~'Uvt1~1EJ"li'e:JI"I111J~~e:J.:~m~ 1~ 
'II 'II 

< 4) m. ~~1'UG111J1~CI L~EJ LL ~~11'Uvtl.~vi1.:~1'UU'UVin1 'U~tJLL uue:Je:J'U 1~'U1~ 
'II 'II 

(5) m~~1'UG111J1~m~1J LLm"ll 'VI~e:J~U"!i'e:J1J~'J1'U"lle:J~~1Le:J~1~ 
'II 'II 

( 6) fl1~ 1 atl~1'UlJ~~UUUe:J~fl'UI"I111JU~e:J~.n'EJ~1 EJI'I~11ilG1e:JUfl1~L "!i'1~~ ~uu 
'II 

5.2 fl1'liNftn1"i'll"i::Ulu'll"i::fl'VIGil1'W'lle:J~Nam"i'll"i::Ulu'll"i::fl'VIG.Il1'W"i::\l\l 

vt"'~:u1 nvtl.~vi1n 1~VI~G1e:JU ~~uu L y;e:Jvt1tJ ~t ~VITI.n 1~"11 e:J~ m ~vi1~1'U G111J1~ CIG1~tJ~~n 1~tJ~~ d1'U • 
lil1flm~1J~L~EJ1'!!1fli~1'ULVI1"11'U1~~611~61'ULVI!i!LL~~m~~1'Uvi'11tJ1~~~~~il , \,1 D~ \J 

0 "' "i1EJn1"i'll"i::Ulue4' L ia1't11 ru Lfltuefl ft1"\l 'II 01 

~1'UI"I111JG111J1~CI"lle:J~ 1tJ~LLfl11J 
... 

1 ~ 

~1'UI"I111J~fl~e:J~ 1 'Ufl1~'V11~1'U"lle:J~ 1 U~LLfl11J 
... 

2 ~ 

3 ~1'UI"I111JG1~~1fl LL~t 1"1111J~1EJ~e:Jfl1~ 1-tl'~1'U 
... 
~ 

v ~ ~ ... 
4 ~1'Ufl1~LLG1~~~~~~t:m~::~1EJ~1'U~~ ~ 

~1'UI"I111JU~e:J~fiEJ"lle:J~~tUU 
... 

5 ~ 
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1 ~ v ..I v 1 1 "" ~., 0., 1•1 d ..I .I "" 'VlEJ 'Vl.:.lt.JL'l!El1'111UJI111'UL'Vlfl 'U ~EJ6'!1'H'I'UL'Vlfii1LLG'I:HH'11.:.11'U'V11 u LlJeHO~EJ11lJt.J~fl11u'H::LlJ'U 
'U "' 'U 

.Jf.:.~ 5 ~1'ULL~Tl"'\J'l1 'lJ1~~'Vl~fl1'W"llel.:.l 1 'lJ1LLfl'jlJ LLB'WmeJEJ~G11'V!-r'U'lllJ'li'W11'U 1 'VlEJ)jfl~ LL 'U'Url1LO~EJ • 

5.3 iliiti11VUitn11An1~t1 

~1 fl fl11~ fl'l~t1 fl11~ ~'U 11 'lJ1 LL fl )lJ LL el'U ~ 1 eJ EJ ~G11'V!-r'U'lllJ '11'1..! 11'1..! 1 'V1 EJ 6'!1l.l 11(leJ.fi 'lJ11 Elt.J~ • 
"" 1"' .I "' ..,~ fl1)fi!lfl'l!t1 ~i:lel.:.J u)~L~'U ~.:.1'1..! 

5.3.1 m1lf.:nult11u.n111 

fl1)~~'U 11~'\J'U 1 'lJ1 LLmlJ LLel'U ~)eJEJ~rhVI-r'U'lllJ'l!'U'J1'U 1 'V1 EJ~elfl11~~'U1 LLB'W'W~ Lfli'W • 

fl11lJG11~ qj n'U fl11\9111 ~i:lel'Uf"JOJi:llJmi"llv.:.J Lfl~el.:.l~~ ~~~~.:.! 1 'lJ1LLfl'jlJLLel'U~1el EJ~G11'Vl-r'U~lJ'l!'U'J1'U 
1 'VlEJLyjel 1off.:.J1'U LL~~fl111otl~1'Ulj~1'U~~el~ 1-ff"!ivl.l~elel'U 1a-tJ ~~,j'Ufl11 1 oH-31'1..! 1 'lJ1LLfl1lJ 1'W~1'U~~el~lj 

'U 

fl11L ~ellJ"'UJUJ10JB'W Ll'lvi L 'W1911\1L~lJ'lJ1~~'Vl~fl1'W~~ ~el-3~~110J1~1 LL 'Vl'lJ-l"llv-lm oH~1'W 1 'U"llru~,j'W-J1 
"'"' 'U 

lj"'ru UJ1ru~~'Vl~el hi ~~ tl1"' ru UJ10JB'W L\91 viL 'WI'l"ll1~'Vl1 EJ 1 'W~~ 'Vl1~ fl11L ~Bl.I~B nm~v'h 1m 'lJ1LLfl1lJ 
"' lltl ., ., 

vh~1'W 1~1bJ L~l.l'lJ1~~'V15.fl1'W 1~ 

fl1)~ ~'U 11~'\J'\J 1 'lJ1LLfl1lJ1 LLB1J~1el EJ ~G11'Vl-r'U"I1lJ'li'W11'W 1 'V1 El ~ eJ fl11~ ~'1..!11~ 'U'\J~1 El , 

fl1'\!t1'Vl"' nm oH~~ 'U 1 LLB'W 'W ~ Lfli'W 1 'U 1~'\J'U'lJ~U~ fl1) LL el'U ~) eJ El ~~lj fl11 1-H-31'1..! el ~ L 'U 'VIm fl'Vl~1 El 

v'lJmru LL~~LL~~d'Wlj fl11 1 oH~'W"lleJ-31~'\J'U'lJnlliim1LLel'W~1el EJ~LL\9lfl~1~n'W vi11\1~W~'W1~v-lf'115-3 , , , 6.J 'U 

~~~Lfl~~'U 1 'U.ff'U\9lel'Ufl11 L ~EJ'U 1 'lJ1 LLfl1lJ ~.:.~d 
m1:5'~m11~Yl1'1lL~~"llv~1~'\J'U'lJ~u~m1LLB'W~1BEJ~ (Android Lifecycle) ,j'W ~1n 

fl11~ 1~ 'U'U'lJ~U~fl11 LLB '1..!~1 BEl ~ljfl11 L 'lJ~ EJ 'W LL 'lJ~ ~'W 'J ~ fl 11lJ flT~vi 1.:.11'1..!~~~ ~~ t.l~~ eJ f'11~~"llel-l 
1 'lJ)LLfl'jlJ L"!i'U tl~'VIEJ~fl11vi1~1'UL~elljfl1)~fl'VIU1~el L U'U~'U • 
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:S'~m~nu"'fYf\1 1ru~'U Ll'm1 L 'U\Jl m~vh:n'U"lltJ~~t uu"i!ti1ci1'Uvi~t1~ 1-H"'f\1 fY1W~'UL\Jl t1~ 
1'Wm~L~EJn1-H-tlm.J~ LL~t m~Lii~L 'Vf\Jlm~ruviL tl'U 1 tlvi"iltvh 1~rh 1'Wm~ L~EJn1m tl~uml.l 1li?t1l.l1~() 

'U • 

vh 1~ b "li'U oUmJ~l.l11lJ ?ll.J\j~oJ L \itl~"il1f1G1f\j fY 1W~'U b\Jltl~ L 'U\Jl"ll1~'Vf1EJ"lJWt L~EJ f1 1ioUtllJ6'1 LiJ'U~'U 

~~~'U ~b~EJ'W1tl~uml.l"ilt~t1~b~EJ'U1~~f'11i~~t1~-ruL'Vf\Jln1~ruL'Vf~1.Q~1EJ 
'U • 

:S'~m~UfYVI1"ll'U1~"lltJ~'VfU1"iltJvi'Vf~1f1'Vf~1EJ (Fragmentation) ~tuutl~u~m~bbtl'U 

~~tJEJ t'ii1'Vfm n'Vf~1EJ~tl m clvtl irn1l.l~t b~EJ~"lltJ~"iltlil1~vi LL\Jl n~Jh~n'U v\'1 1 ~m~t1 tJn bL uuci1'U"lltl~ 

f11~ bb?l~~ e.J~"lltl~ Lbtl~~~ bfli'U"il t ~ tl ~ f'1TU~ fi~Uill'Vf1vi"ilt L ii~~'U~'J EJ L "!i'U LLfi'Uru'Vf1~1 Elf11~tl tl f1 LL UU 
"' "' 

5.4 oUVLfl'UtlLL 'U::~hM~'U fl1"i~fli'U1"i::'U'U L 'Uflf-3fltl \ tl 

"il1 f1f11~"'l.Jil1~W~L ~EJ1"ll1 ru~1'U b 'Vlfl1 'U 16'1V?I1~?1'U L 'Vlfil Lb~tm i~1'U~tUU 1 tl~ bbflil.J LLtl'U~~tJEJt'i 
'U "' 'U 

~1'Vf-ru"lll.l"ll'U11'U 1 'VIEJ 1~iim~u 'Ut't111~~\Jll'U11'ltJ1 tl ~~.Q • 
.., 'I" • 1!"1 .1"'"""' d 4:'1 .,j.,. .., .., 

~\Jll 'U1~tUU b'Vf?l1l.J1~(l'Vl1~1'U ~ b 'U~tUUu!)U\Jlf11~tl'U'Vl b u'U'Vl'UEll.J'Utlflb'Vf'Utlb'Vf'Utl 

tl~u~m~LbtJ'U~~tJEJt'i~1EJ L"li'U 'V11~1'U 1 'U~tuutl~u~m~1tJ1tJ btJ?tviLtl'U~tuutl~u~ m~viH' 

111~1?ti~v1 (Swift) vii1a1'Uu tl~'V11~f11~\Jl6'11~6'ltJ~"il1mtuutl~u~ n1~UtJ'U~~t1EJt'i 1~EJ1im~ 

'Vf~f1n1~b ~EJ'U 1 U~bbflil.l b ~~1\JlQb "li'UL~ EJ'J tl'UflUn1~ b ~EJ'U 1 thLLf11l.JU'U~ttJUU~mlf11~ LLtl'U~~tJEJt'i ~.:! 

f11~tle.lf1LL tltl~ttltl 1 'Uf11~~\Jll'U11 tl~LLf11l.l bLtl'U~~tJEJt'icl'1'Vf-ru"lll.l"ll'U11'U 1 'VIEJ 1mi'Vf~f1n1~tltlf1LL Uti • 
~1EJ~ b~l.JLLtJ~ vl1 t ~m~~\Jll'U1~tuu?t1l.l1~Cl't11~'llLb uu 1 tJtJ-ru 1 inum~~\Jll'U 1vtl i'Vf~nm~b ~EJ'U 

1 tJ~uml.lb ~~11'l(l1~'Vlnm~11tl~uml.lvi?t1l.l1~m~.:~ 1 tJ~uml.lb~.:Ji'l'l(l1~ , , , 

~\Jll'U 1~tuu 1 'lX~tJ.:~-ru~'U"lltJ~~tuutJ nu1im~bbtJ'U~~tJ EJt'ivil.l1f1~'U L-d'U~tJ.:~-ru~'Uvi 8 • 6J , 
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~\Jll'U 1~ttltl LL?I~.:i'll11\Jl1l.Jfl11l.J?I'U l"iJ"UtJ ~m_ i~ 1'U~ttltl m i.:J1'U~::uui1 fl11l.Jii'1'U 1 "il 
'U 'U 

bb\Jl f1 1'11.:1 n'U~~ rn~ii~ttltl b~tl n11'U.yi b 'Vfl.J1 tii'1l.J bbii'1~-:i I.Lrl m i~ 1'UL yjtl e.11'U1 Elfn1l.J ii'1t ~1 f1 Lbrl ~iJif1~1 
'U 'U 

b -d'U bbii'1~~11'U 1'WVi'tl~~'U"lltl~m. -u~1'U~tuu t 'U~1~uu ~f1"lltl~~1 EJm~11'U b ti'U~'U 
'U 
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1. m"J~.,~-11tl·mm11LLB'U.,.stwfia1'VIi'tJ'fl1111'U"hubm~hu Play Store 

L U'SLLfl111 LLB'U~'SB ~~&11'\lli'tJ"illJ"i!'LI'lTlJ 1 'Vl~ ~:;j:ij~1~~1 di'Ufl1'S9i ~~.:l'S~tJtJtlfiu9ifl1'SL vJ B 
' " 6J 

'SB.:!i'tJfl1'Svl1.:!1'U 1 'Ufl1'S'Vl~G1BtJ1~tJtJ ~B 'S~tJtJU~U9ifl1'SLLB'U~'SB ~~ 5.1 ~1~fl1'SL~Bfl1BflB'U 
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.... d 
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" " ' 

~'U'\111fl1~ L~ ~1-nv.:~nu 1 U'SLLfl 'SlJ L-d'U fl1l1 "l1'U 1 'Vl ~" n ~~ U11fl!J 'S1 ~ m-srl1'\ll-ru m-s9i~~.:j 
lU'SLLfl'SlJ ~.:lfl1~~ fl.2 
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~m{'Vl1 'rJiJ"l.JeJ\Irn otl\11iJbdeJ'j~'lJ'Uvl1n1'j~~~\l~iJb~~~~~tl'j1fl DUlJ "OPEN" 'VIln EJ5\I'j~'lJ'Uvl1n1'j 
~ ~ ' 

~~~\11~\~~~b~EJ'U~eJ mb~1 m otl\11iJ~1lJ1'j~ btl~ 1 'lhbbfl'jl.J bbeJiJ~'jeJ EJ~~1'VI-ru'lllJ'lliJ';hiJ 1 'VIE! 1~~1 EJm'j 
~ ' 

GO 
Tlll"etctlarQf'ofwof()I1T'~·.or ((#tf\0<"-"' 

tl'lffe!:-1--G .nIt f> YL.dtof Thadand 

~::• WHArs H(W 

tn1'1i11Mltk..m~t~&o~W~~ 

.nTv~~ n.s 'VIU11lllJ'!lv.:J~~tJtJtl~~nT~u.v\J.-t~vEJ~v1mvflil\J'tlv.:Jlt.hu.m11bbv\J.-t':mdd1'VI-ru 

'tl11 '!1\J 'h\J l 'VIEJ 



48 

~avhn11 bU\ilL 'lh bbfl1l.l Ue:J'IJ\il1 av~~Tvt~'U"ql.l"1l'\Jl1'\J 1 'Y!V"il~u 11 fl!JV!'W 1l1'\J eh:J B.:J~.:J b tl'IJvn! 1 

bb )fl"I.Je:J.:J 1 u1 bbfl)l.Jbbe:J'IJ\il)e:JEJ~~Tvr~u"1ll.J"IJ'\Jl1'\J 1 'Y!V b~a 1 ~m .ff1~uu 1~ otl.:J1'\J 1~ . ~ 



ll1 fU~J\.11 n 'tl 

fii'hm1~1~~1'1.J 
'U 

49 



50 

fiilvnT~l <ti.:J1'U 
'1.1 

.-
1ti~LLO~:ULLv'U"~vf.lfl~hl1i''U1J:U1J'U':i1'U1'VIV • 

1 \hLbml.JLLe)'U ~~Btlri'JTU 1 Yltli1l5f11~ 1 otl'I1'U~~'U'U 1 'U~1'Urn otl'11'U~l1 tl tl'U rn otl'11'U~lJ?ltl1'U~ 
\) \) 

Luu~~bbG'l~~'U'U ~-:~d 
\)\) 

1. fl1'lL f-:~1'U'tlv-1~ if-:~1'U'l::UU~1l tl 

b~ B rn otl'11'U b "!i'1ci1 tl ~ bbf1 ~lJ Lb B 'U ~~Btlri&1Twru"l!lJ"li'U11'U 1 VI ti'OJ~tl~1 f1 n ~1 t1 f11~11'Uel1'1B'I"l!B'I 
'U 'U , d.J 

~~'U'U'\~~BlJtl'U"!i'BlJG'l~tlm~ci1"!i' BlJG'l~ b~ til tl'Ul1'U'U1'1cil'Utl~1f11l bbrl m otl'I1'U 1~ tim otl'11'U?l1lJ1~~ 1 otl 
'U 'U \1 dJ 'U 'U 

,j'l "'lJer?l'VI'IJT'ilB b ~B6'!1f1b~B'U'\-·1'U1'1B (Scrollino) b~Bn~"!i'BlJ6'!~1tlf11~11'U 1~ 'UYif1f11~Lb?l~'le.J6'l"lJB'I 
:::, 'U 'U , 

1tl~LbmlJ ~'lm~~ -n.l 
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~ ~ , 

VI"' n ~ -:~<U'vlJ~ 1 tJ ~1EJ m ~dL tJu.U vlJ ~~1~ ~ 1n m~G11~1~ 1~ m.J1 i-:~ 1tJ~1~ v'i1 m ~?ltJ'U?ItJtJ l1tJVl"' n d 
'\1 \J 'U , 

... d 
~-:l.fl1~Vl "ll.4 

~ ' 0 

LL Vl'U11\JG'I1~1~ 

1.2 fl~L~vflblJ\J "~1LL'YIU~fl1"lih"l1~" ('YilJ1tiL~'tl 2) 
'U 

L tJtJLlJ\JL ~el~~1LL VltJ-:I"llel-:ll1\Jm~v'i1fl1~G'ItJ'UG'ItJ\J ~'lEJ fl1~&11~1~ L "U-:1~\J~ 
~ ~ , 
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