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Vl~v"lJei m1:1J~1:1Jil ei 1 iX~ u1 fl~1m ~1:1.J tJ 1::;61.f:IJ ?i':1J:1Jm Vl~v:ff bb '1..:i-il ei:IJ i;:i 11CJ 61 ~ b€i CJ\?\ bM CJ') nu ~61..:i 1'!.J Vl~v 

, '\J 

m1~ fl~l"ll v..:i 1m ..:i m1b ~:1Jtl1~~'V16.f11'\AI bbi;:i::; "lltll CJ b zjv:l.l~v bfl~v'tl1CJf1~..:i-ilei:1J61fl1l:1JVl&i1flVl61lCJ'Vl1..:i:il1fl1'\AI 
'\J 

"llv..:itl1~ b'Vl1"11 vi CJ1 'W fa fll~l?h..:i 1 m CJ1'Ll1~ CJ~ b 1i;:i1?!'t1J t1J 1{)1..:i ~tl~fl~1'1~~ v..:i11Xfl11:1J ~1:1.Jil eJ 1~CJ1ilA ~ 
rh1-li~1m~m~:1J 

®) 1'Wfl1ru ~ 6{1t! fl..:Jl 'U 'U 1CJ u 1 CJ bb'1 ~ bb~ 'U'Vl 1'V'ICJ1fl1u11:1J 61.f 1~ bb61~~..:ibb1 ~ lA' v:IJ '1::; ~ ~ 1 iXii 

n'1 fl11:1J b y:j ei?i..:i b~~:IJ m 1il?i1'U ~1:IJVl1ei~1bU'Ufl11'\J 1~61.f 1 ~:IJ~'UB b~ CJ bb '\Al~vl bM m-ilv..:i tl'\J fll 1~ fl~l"lJ [)..:! 1m..:i fl 11 

b ~:IJ'\J 1~~'V16fl1'\AI bb&i ~611 CJl CJ bzjeJ :1.Jl?l ei bfl 1v'tl 1CJ fl ~..:i-il ei:l.l i;:i fll l:IJVl i;:i 1 fl 'V!'11CJ'Vl1..:i:il1.f1 l'V'l"ll ei..:itl 1::; b 'V11"11 vi CJ 
'\J 

~'\J~fl~1'1~1Pi' v..:i 1~m1:1J~1:1J:i'.lei1 'W m1~\?\V11'1J ell;J'11'Wtl1~ b~'U\9\1..:i 1 11:1.J~..:i 1 ~r11 bb 'W~i.11bvlv1 ~fl11b~ CJ bb '\Al~ 
'\J1::;'111~:1J~'U5b ll'Ll 1 tlv~1..:iii'\J1::;~vi5~61L\?lCJ1:l1At?lr111 i~1m ~m~:l.l 

m) 1 'W fl1ru~ m1\9l'1 b tl'W ..:i1'Ll 1?11:1.J"ll vu b "ll 1?1 bb'1~bb~'Wfl11\91'1 b tl'U..:i1'U ~fl ~l"ll v..:i 1m ..:i fll 1 i 

~v..:im111Xufl'11 m"ll v..:i"11ii' fl..:J1'Ll'Ll 1tiu1ti., fl ru::;m1:1Jm1/fl ru~eJ'U m1:1J m1/fl ru~v\'1..:11'!.J ~1u ~~'UeJ'\Jfl11 
~lb U'U..:J1'U~v..:i Lf11..:im1 b -if 1~1:1.J 1 iX-ilv l;J61Vl1ei-il eJA~ b i'.1'U 1 'Ll m~m'Ll,fl11'Vl1ei.ff 'Ul?l e:i'U i'l 1..:i 1 b ~ ei 11Xfl11:1J b i'.1'U 

'Vll'll'lllfl11 ~'l11:1Jfi'l mrufl11~t?l 1 ~iJ~'V11'lflill11?iJ1'Llfl1111X'1f m~'Uelbb 'U~ b vlmzjei :IJ lCJ'l:IJ:IJ:IJeJ'l~l'Ll'U ltJU1CJ 
'IJ 'I 'I 'I 

bbl:'1::; m1u~m1nu~ 1'Lli'U1 m1 vltl1fl~1'1::;~m1u ~~'lleJU r111 <ff~1 CJ~'l'V!:IJ~ 
'3:'.) 1'Llmru~iifl11~\?\V11m.ilru"Vlbvleil?l1bu'U..:i1'U Lfl1..:im11 b~ei Lfl1..:im11 bb~1 b~~'1 ~'\J~fl~1 , 

'1::;~eJ..:i?i..:i:1Jv'Ufl1 Jl'rusii eitlmru~1..:i 1 ~1-ti'l 'Ll 1m..:im1bb61::; beJ fl~11-ilv:1J61'Vl fltl1~ bfl'Vl~~l?),J'Ll 1mti 1Jilm..:i m1 
'I 'I 'll 'I 

1'Wi'\Jbbtl'Ulvl~fa~fl'V11eJUfl~ Vl1vi'\Jbb'Utl~'U 111:1Jfi..:i"llv'V"Jl?i'bb11vl1~~\ilJ'Ll1 source code "1JeJ..:J1~tltl.yj 
~\ilJ'U1~'U 11X"11ii'fl..:i1'U'U 1tiu1CJ., v~1..:ib ll'Ll'Vl1..:im1bb61~fl1ui:i'1'U~:1Ju 1ru 1~ CJ'1::;~v..:iiim11utl1~n'Llf1rum'W 

'\J , 

bum::; CJ~ ni;:i1 m ti tru'11fli''U~?i..:i:1Jeiu bbi;:i::;mruii m1~1?),Jm1~u rn~m~:1Jzj..:ibll'Ufl11bbm "1Jm1v\'1..:i1'U"1Je:i..:i 

1~uu ~'\J~fl~1'1~~ei..:iv11m1 upgrade 1::;uu1 ~"11ii'fl..:J1'Ll'Llltit11CJ1 l~CJ 1iliirh1-li~1m~m~:1J 11:1J{i..:im1~..:i 
:IJeJ'U source code ~'\Jfo'\J1..:ib~m~:1J (V11nii) 11:1J~..:i~'\J1fl~l~eJ'l~t?l1~iiufl611m'ii'1m'Ll (9) fl'U ei~tl1~:cl'1 

, , '\J 

~"11t! fl'll'Ll"llv..:i~11~ 1..:i1 'W8m1~1..:i~rl1t! n..:i1'U'U 1tit11CJ., n1Vl'U\?l b vlei\?l bbl:'11~uu fl~ ..:i-ilei:1Ji;:im1:1JV1'11 flV1'11 CJ 
'\J '\J '\J 



·. 
'. 

- (9)(9) -

'\ll1.:i:U1 mw'llei.:ith~1, 'Vll"1b 'VltJ 1,1,61~'a~uu~1'Ll~l zjmwi ei.U e:i~61 nu'a~U'\Jf\~.:i.Uei~61f\11lJV!611nV!611tJ'\ll 1.:i:U1m1AJ 

'lJe:i.:itl'a~\, '\111"11 'VltJ 1~w~t.1~n'loJ-11, li'Ll~fof.1~'lleiur11'11.:i r11t.15iJ~.:i1'U~1.:i1, 1611 \,\,61~r11H'~1tJ1 'Un1'at15iJ~ .:i1'U 
'\J ,, v 

mAG'l'LlllJ (V11nii) 'lJe:i.:i1,'11V1ti'1~~.:in~11 1,lJ'Ll'a~tJ~1,1611 ~ 1,~e:i'U-';i1lJVi'.:i~'Uf.1~'lrnur\11.ff~1tl'vi'.:iV1lJ~'llei.:i 
1,'11V1ti'1~~1un.:i1'Ll'LlbtJ'\JltJ"11'Lln1'ae:ie:inY1'Ll~mAG'!'Ll1lJ -;J1'Ll1'Ll1:Wti'e:itJn-~1 '"'A'Ll A~.:i61~1:Jti'eitJn11 '"'l'Ll 

V!~e:J\?11lJf\11lJ\,V!lJ1~G'!lJ 

<t) 1 t1 mru~'\Jf\f\'1i11tJt1einn~111J1.:i~.:iV1~ei1 -ti~'Vl6l~tJfl~ei.:i1~ 1 11ii f\1';i'1~1,iJ~ ~'ll~vii 
V!~e:i~vi6'1J'm1,MtJ1nuA'afiru'Vl,1,1,61~eitlmru (hardware) 1,1,61~/V!~ei'IJei'Wvhn~ (software) 1'Llbf\'a'lf\1'a"1 ~ 
tl~fl'loJ-1\ilei.:i~11, U'Llfll'a~~t.11.:i 1,~ei 1 ~fl1'an~11~.:i vt~eifl1'al~tJfl~ei.:i1,~ei.:iil.:i fl~11'a~~u~'Ll1 t.11~m ~1 1,1,61~~ 
t.1~ fl'loJ-1\il ei.:i \, lit1~'l11 'a~ r\1 \,~tJV!ltJ \,\,61~r111 -ti~ ltl~ Ln ~:ff 'Llvt.:iV!lJ~ 

'\J 

b) 'a~UUf\~.:ioif eilJ61 "1 ~.,r \llJ'Ll1L~lJti'a~~'VlB.fl1'WLl61~~.:ilJei'\J 1 ~~1u fl.:Jl'Ll'Ll btl'\Jl tJ "1 '<V~\ilei.:iil 
'\J 

fll 'a1'U ti ';i ~ tlt!b ~ G'!lill 'ati 1 otl'l lt! 1v) ~el\,~ el'l bt?l tJ 1:J V! tJ t?l 'll ~ ~ f\ LL61 ~1:J '\ll
0

11~1,n t?l n 1 ';iL~ tJVI 1tJ~fl';il'lln1 ';i 
' 

LtJ'L!'a~tJ~L 1611 m u bt?ltJ~ti~fl'loJ-1\ilei.:i1 ~r\'1 Ll t1~t1'1 Ll61~A'1tl~fl'loJ-llMm n'\J fl1'a1-U'.:i1t1'a~'\JUf\~'loLJfllJ61f\11lJ '\J 

V1611nV1'1l 1:J'Vll.:J:U1mw'lJei.:itl'a~L 'Vll"11 'VltJ ~.:i fl~11 1,~ei~1Ufl'llt!'Ll fou11:J "1 \ilei.:i fl1'a 1~ei ~1.:iVi't1v11.:iVi L~ eiil fl1'a 

-re:i.:i'lleJ ';i1lJ'1'.:i fll';iLLm 'lJUruV!l fl1';ib oU.:Jlt!'lJ eJ'l';i~'\J'\Jf\~.:JoLJe:JlJ61"1 ~1lJtl'UL'11V!tl1~'lJel.:J~1Ufl.:Jl'Llt! btJ'\JltJ "11Wi'vin 
., '\J ' 

lt!vll fl1';i\?1'1elm~ CJ~\, 1'11'llfl.:J'1' t1J t1jl\,\,61~-d1.:i1, 1611 fotl ';i~ nt! bt?l tJ~tl~n'loJ-1 ~ e:i.:iil-11el.:J'\ll1.:J n 1 ';i~ (?) "1 el~ el i;'ll ';i 

~otit'lL'<\lt! L-dt! ';iltJzje:i~-r'Uf-1t?l'lleJU1t!L~eJ.:i1'11.:i 1 '\AJ-rellJVllJ1tlb61'lJb'\ll';i~°v"Jvl '<\lt?lV!lJ1tJ€l1,~n'\ll';ieJUn~ Vl~el~'U 1 
e:J~l.:J-s't>l L'<\lt! LL61~\ile:i.:iLL '1.:i 1 ~~1Ufl.:Jlt!t! btl'\Jltl "1 '\ll';il'\J'\ll fl f\~.:J~ i1 fll';iL ti~ tJ'LlbL tl61'l LM tJ1 nrn~-ru f.1t?l'llel'\J L\,61~ 

' '\J 

mru~iioif e:J'\J fl'W~e:J.:JV!~BU t1JV!1fll';i1 otl.:Jl'Llbnt?l:ff 'Ll ~ti~fl'loJ-1'<\l~\ilei.:i~lLtJ'Llfll'aLlm'lJ1~L~tJ'\J-reimrn~G'!llJl'ati1 oU 

.:i1'U 1Wi'mtJ 1 'Ll <t l'Llvllfll'a tl'\J'<\llfl~1~-rrn1,'1.:iV1~ei-r'\J'Vl'a1'\JLvt1?1i!t1 
' 

mm.C§'.'. b 'Umru~iifl11lJ~1 L Ut! ~1Un.:Jl'Ll'U btl'\Jltl LL61~ \,\,e.Jt!Vl-r 'W tJlfl';i()';i';ilJ'lll~ \,L61~~.:]\,\, 1~~ellJfl1'<\l 
1 ~ii fll';i~ 1l:JA1'11.:i~1.:JV!U1\?lllJ';i~ Lu l:J'\J fl W'\ll';i1'l fl 1';if\~.:i--.l1 ~1 tJ fll ';i~(>l ~el~ t>1'11.:i LL61 ~ fll';i'\J ~V!l';i..r G'!~ .fl1 f\-r~ 
w .1"1. k><tb a 1~ tJ~tl~ fl'loJ-1~ L li 'U ~ '1't1J t1l 1 '<\l~ \ii' ei.:it1'1vtu.:i~ ei,.f 1t.1';i~n'UV!~ei'Vlu.:i~ei,.f1t.1 ';i~ n'U €l L~ fl '\ll ~eiu fl~ 
'lle:i.:in'U1f\1'a1'Llti';i~\, 'Vll"1m,.f 1t1 ';i~n'U L'~'Ll~1~-r'\J ~1.:ivtti'11 t.1i!'U \,L61~ci'1un.:i1'U'U 11:J'U11:J "1 '<\l~~'Ll'Vlu.:i~ei ~1 
ti';i~ n'U~.:i fl~ 111 ~ LLri~tl~ fl'loJ-1 L~ ei ci'1t! fl.:Jl'U'U btl'\J 1 tJ "1 1~~fl l~'U~1Jl~ 1i:J~1.:JV!tl1'<\l1 fl L~'Ll r\1~1.:i~~1tJ1?1 llJ 

e..161.:Jl'UL\,vJ 61~.:J1t?l f\';i'\J ~1'ULL~1 vt.:id b 'Ufl';iru fll';i~ 1.:JV!1.Ji tJ.:Jl'U'lleJ.:J'}~ 1:iJv] eJ.:JiJV!~ flti'a~ fl'U \,~'Ll ~1.:JV!tl 1~ '}'\J 1 tJn 
L~1?11m~LUtJ'\Jfl';i~'\ll';i1.:Jfl1'af\~.:J11~11:Jfl1';i~t'l~B~t'l~l.:JLL61~fl1'a'\J~V!1;.,rG'!t'lmf\-r~ '\AJ.1"1. k><tbo 

' ... 



.• - <91® -

118~~b~f.l~fh1"1l'<ii18 : 

bf'l1·m11bvl11'lh~~'V15.fl1'Wbb~~"l.1818b~el11\;)eibf'l~el"li18f'la~.ueilJ~f'l1111'Vi~1n'Vllil18'Vl1~~1fl1'W"l.lel~U1~b'VlAb'V18 
611 :ij,~ D ~1buum1bei~ 
118~~b~fl~fht"ll'<ii18 : :ij1~vimn~n 

Gi • .:J'U'Ufl~1D'a . 
<9).<9) l'i1viei'U bb V11.J~:5'1ii 011 lri1.:i01V~bzjtJ1'1J1ru 

" " ~ 
<9).\!:) A1VleJ'Ubb Vl1.Jb~1V!U1'ITTri-a.:i011 
1£l • .:itJ~1bilu.:i1u 

l!J.<9l fi11'ff~1ti11.JD11e.JeJDbb'U'Ubb~:iiVU1.J11:i'U'UAGl.:ioUe.Jl.J'1"1 
" 

l!J. <9l.<9l A1e.J eJ D bb 'U'U :5'1iivl1bA~e.J.:i:Wei b ~m.J\il eiifeil;j'1 bA ~ei'li 1 CJ tl'U1:i 'U'U A ~.:lolJ ell;]~ "1 

l!:l.<9l.l!:l l'i1eieimb'U'Ubb~:1~1».Ju1Lb'\l.J~vivJei1:walubb'U'U~1u~u15m1:w bb~:11:1uun11eiurn~uein 
' ' ~1.J 1'1.JW'U'UA~.:Jolfe.J:W~ bb~:iD11bzje.J:WltJ.:ioLJeJ:W~~'IJ'l 

" " 
l!J.<9l.m l'i1eieimb'U'Ubb'1:::~1».J'IJ11:i'U'U Crowdsourcina bb~:11:::'U'Ubb'\l.J~VJvJei{:w~bzjtJ1'1J1ru 

~ " ~ 
(expert system) 

l!:l.<9l.cs:'. l'i1eieimb 'U'Ubb~::~vut11011bb'1\il.:Je.J~oU'eil;Jmi1ri''lj 1 u~ n~ru:: Dash board 

vi'11:i.n wth eiei ni ei:w~ ~1vtfo be.J tJ bb w~ei eiu 1~ tl 
" 

l!J .<9) .b l'i1?i'UA1.J i bA11:1t.\" bb~:i b zjei:w~ eioLJ'ei:w ~1:1vt-:l 1.:ivttl1tJ.:JTU bb'1:iU1b oif 1.LJ ei:w~~.:ii'.i;i (11 

l!:l.l!:l rh:5'1iii.h:1'!!:wvt1~ei :5'1iii.h::'ll:wfaw.:iri11:wb~1.Jbb~:11'i1(1lei'l.JbbV11.Je:1\zjti1'!!1ru " 
" • 'lJ <IJ 

l!:l.rn l'i1eieimb'U'Ubb~:1e<~(1l~e.J€iulvJrmvJ~n 

l!:l.cs:'.1'i1:5'1iivi'111ti.:i1u C11CJ.:i1u.ffualu111CJ.:i1uu'\Jun~1.:i/11CJ.:i1uu'IJ'U'1:w'll1ru(~1.:i)/11CJ.:i1uu'IJ'U 
'1:w\J1rubb~:::bein'11'i'11i.M1vtfo~u~vt1'i 'i1CJ.:i1uu'IJ'U'1:w\J1ru11:wrnn'11'i~1u~1vtfo~'U~vt11l 
l!J.~ l'i1H~1mu\ilb(il~\il 

'd~b'a'U ( '\.J1'VI) 

@~000 

<9l,oc;:io,ooo 

irlbo,ooo 

@ c;;;bo ooo 

<9l,cs:'.cs:'.o,ooo 

c;:; 'lJliliei:w~ 
' v" 

<9)<9) rir.:i mcs:'.~,cs:'.oo 

~o,ooo 



- C9lm -

\;11'a1.:i~ kl f'i1t'll'ii1t:1'il1bb'Un-a1t:1ih1m-a"bb'1::'Vl:1.11\;l-a1t:1m-a.:iu'l.h:::iJ1ru (m"'tleJUb'IJ\;ln1-al'11bu'U.:i1'U) 

lVltJ11'11~1'1{/ 

~'1bb1\;1'1ell.I 

bvHelf1/ 

mo - lvo tJ 
tvi-bein/ 

mo - ieio tJ 

m.m.m ~b~tn'll1illbO'v'n::tll1ubVlfl1ufa~ ivitnl'l1~1'1{/ tvi-bein/ 
" u 

m':li.'1t!bVll'lbb'1::m':l~ei~1':l/fleil.lw1bl'lei{/1111 ~'1bb1\;1'1e.Jl-l mo - ivo tJ 
\l(;lnwffmJ'1'tl'Ll1\;11-..,aj (Big Data)/bVlfl1'Ufa~ 

llqiqi1tJ':l::~'l!lj (Al) \.1~e.J Machine Learning 

m.m.(['. ~b~tJ1'll1illbOV'l1::tl\'1u.niJ~1':l~'UbVll'l .niJ!'l1~1'1{/imm1l-l 1Vl-be.Jf1/ 
~ ~ ~ ~ 

1'11~1'14 (Geoinformatics)/':i::uu~1':li.'1'LlbVll'l mo - lvo tJ 
Vl1'l.niJl'l1~1'1{ (GIS)/':l::UU~11~'1.lbVll'l (IS) 

m.m.ct ~b~tn'll1rutl\'1um1eieimbuumiviti1 imm1l.I tvi-bein/mo -
" u 

(O~tology)nmm1l.loffeil;J'1n~1m1l-lfl11l-lil ieio tJ 
~b~m'lnqitl\'1uAm1v1Aeil.lw1~..'lbb'1::fl11l.I 

tJfte.J\;IJltJ (Cloud Computing and Security) 

fl rum'\111::uu/eieimb U'U':l::'Uu/~ \ill'W1bb'1:: 

\;I bb'1':l::'U'U 

m.lv.lei c:i'l.h::~1'!J'11'Ll1ri1.:im1/b'1'tl1'1.lfl11 
" ' 

1fl1..'lf111 

imm1l.I/ 

lVltJ11'11~1'1{/ 

~'1bb1\;1'1ell-l/ 

.niJl'l1~1'1{/ 
" 
m1~'LlbVll'l 

lVltJ11'11'11'1{/ 

~..'lbb1\;1'1 ell.I/ 

imm1l.I 

\}1~-tvi> 1v tJ 

@.~a:'o 000 

@,0~0,000 

lvoo,ooo ell'l':l1 (['.o,ooo U}f\Wb~el'U 

(['.~o,ooo ell'l':l1 (['.o,ooo 'U}flWb~el'U 

mleio,ooo ell'l':l1 (['.o,ooo U}f\Wb~el'U 

b'llo,ooo ell'l':l1 mct,ooo 'U}flu/b~el'U 

moct,ooo ell'l11 mct,ooo U}flWb~el'U 

moct,ooo el1'111 rnct,ooo 'U}flu/b~el'U 

6'11bo,ooo 

boo,ooo ell'l':l1 leict,ooo 'U}flu/b~el'U 

mbo,ooo ell'l"'i1 ieio,ooo 'U}flWb~e.J'U 



kl.c;i. c;i fi1ei ei mb 'U'U :ij ~\'\'1 bfl ~ei -:ii'i m ~ei:IJ ~eioiiei:IJ 6'I 
'IJ 

bft~ei'li11'J bb6'1::/V1"1ei 1 'W1::~'U~'Wvi nm::'U'U fl~-:iil mrn i 
'IJ 

li:J.c;i.l!:l fi1eieimb'U'Ubb6'1::w\lll'U11::'U'Um1ei'4~n'l!l'Wein~'W 

1'W1::'U'Ufl~-:iilei:1J6'1'1 t~a1:1J1w:ij~bn'U bbli'lmtl~l'J'W 
" 

bi115.:i bb6'1::b~eJ:1Jbl'Milei:1;j6'1L'W~fl~ru::'1JeJ.:I single 

window n'UVIU11'l.:11'Wbfl"1ei'llwbbli'l::vhlw;i-n'ei.:i 

li:J.c;i.m fi1eieimb'U'Ubb6'1::W\lll'W11::'U'U Crowdsourcing 

bb6'1::Wru'U11::'U'Ubb'W6'1fi1WeJ1:1J~b~l'J1"!l1t1J (expert 

system) 

li:J.c;i.a:.' fi1eieinbb'U'Ubb6'1::Wru'W1n11bba~.:i~rn-n'ei:1J6'1~h~ru 
'IJ v 

L'U~n~ru:: Dashboard a1V!~'UoVeJ:IJ6'1bil'W1::~1'W vi 
'IJ 

a1:1J11riu1eiein-n'ei:1J6'1a1'\.-l~'UbNl'Jbb'W~eiei'W1m1 
'IJ 

li:i.c;i.cr fi1a'Ur1'W 11'U11:1J 1bfl11::'1-1-n'ei:1J6'1'il1n'\.-11i1tJ.:11'WVi 
" 

b~tJ1ieN l~bbri .Uei:1J6'1ej'b~l'J1"!l1ru '!lei:1J6'1W'W5fl11:1J'il1n 
!ii ·" \J QI. '\J , 

ViVia.ti'ru'l'i'bbli'l::W'UVi '!lei:1J6'1b:U.:i~'WVi bb6'1::'5'~vhbll'W"!l~ " . 
SI .d V SI 

'1JeJ:IJ6'1'Vlfi111'il5eJ'Ufl11:1Jt:lflfi1€1'1U6'11 
'IJ 'IJ 

l§:J.c;i.b u1b'll1'!lei:1J6'1~1'Wft11:1JV16'11nV16'111'J'V11-:i~1m'W 
'IJ 

fi11:1Jbb'U'U'i'lei{:1J aN. bb6'1::u1b'll1&'iw'U'Ufl~.:iilei:1J6'1 
'IJ 'IJ 
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