
~111-:lbb'1~-:11.:lb~ti.:!Uth~i11ru~1~~u~~"11bb~~11V~~b~V~~1boU~1V 
n1~~~~B~~~1-'.l~ijb6lf-'.11<tJriB~~1-'.l 

ct. bb'Vl'1-:i~m61Jv..:imdrhv'l'Um1mmn:i (d11"11-51-:iB-:i) 

ct.<9l -51-:iB-:id1f11mn-:i 1~tJ 1 oUd11°11~ bfltJ~~~1-:if1~-:i'1161~ mtJ b 'Ud~tl~b1'11 ~ tl-:iutlwmru , 

. . 
~qjqj1b'161JVi b~ct'•:m1 '1'1l'UVi <9lCS: b~~1tJ'U ~ctbi;n 

ct.~ 1111~ "V!~mnrusvi eJ'111d1fi11off~1tJ bb'1~bbmvi1-:imd~"il1dru1-:iutld~mrud1tJ~1tJtld~~1tl" 

'1JeNnei-:im~·Hn'lNUth~mru (9) ~1i!rnu'1..h~mru b~eJ'UITtn1fl~ ~<tt>rn .. 
. 

b . d1tJ~€ler1'uCj~'ll€lu n1'Vl'U~d1mnm-:i ( d1A1-51-:iB-:i) 
'\J 

(<9l) 'U1-:i6111rud~1 i61vi6'111~01m 
' 

(~) 'U1tJ~i1111 €li!'U1111'n~ , 

(i;n) 'U1tJ\31Jl~tJ ll1ll'Uin6md~ 
' 

Q.IQ Q ,0 Q 

'LI m'll1n1df1€l~vn bl1lm'll1'U1tymd'lfj b\31~ 

(CS:) 'U1'16111b'VifNb"iJ 1'1JtJ1'-:ii1i!'U'Vi' i! ni bm1~v;'U 1tJu1 tJ bb'1~bbi:..J'U'111'U1ru md~ b\31~ ., 

(ct) m-:i6111~6VlTVi'lfj6 ~~'lfj-:J~ i!nibfld1~v;'U1tJu1mb'1~bbi:..J'U'111'U1tymd 

(b) 'U1-:i6111tld~1 ru1mru €11ru1'111tl i!ni bm1~v;'U 1tJu1mb'1~bbi:..J'U'111'U1qimd 

1~,./ . 

( 



"li'e:inTWLl~bb6'1~"!.IBUb"l.l~"l.leHM1'U (Term of Reference: TOR) 

oW\9ll'U1'j~uum<j..ij'~m'j~1'W"li'mrn"l.l'U1~1vmJbyje:iCJm::~u~~fl11:i..1~1:i.n'j'1b'Ufl1'jbb"tl.:i~'U 
OS \J OI 

coi. 'Vi~nfl1'jbrn~m~t-i6't • 
'11'11 n-:i1'Ubl31'f13~n:ue:i \?l?11V1m'j:lJb ll'LIV1t11 CJ\11'1.J~ b llm?!iJ eJ'UA~\l?l:lJeJ\I (Think Tank) "lleJ\I m~Vl'j1\J 

"' ' 
e:i\?l?11V1m'j:lJ 1 'Wmd.ff t11m'ji\91Ji.ne:i \?l?11V1m'j:lJ"IJe:i\ll.h~ b vi1311 'IJ~ m1:lJ ~\I ~'LI ~'li1.fl 1'jn:u'11f1ru 1 'l.Jm'j~ ~v111 

'I 'I \I .... 

~«fl vl 'U 'lJ e:Jb?l'U e:Jbb 'LI~ 'U 1CJ 'U 1 CJ bb~ 'U CJ V151311 ?I \?l f1'Ufl1'ji\911'U1eJ\?l6'11VI m j:lJ ?1°fl1'jb&i'U1\?leJCJ
0

1 \Id \I~ 'LI bb6'1 ~ 
' ' " " ' ' 

fl 1 'j~ ~vl 1 'j~'lJ'U?\1'j?\'UbVl131 bl31 'j~~ n '1 eJ \?l ?l1 VI fl 'j'j:lJ \;] 1 ;u')~~ruru1 ru b&l eJ'UJl CJ .fl 1 A eJ \?l ?11Vlfl 'j'j:lJVJVl'U ?liJ CJ b ~eJ ~ eJ 
6.1 'I "' u 'I 

1~ bb~u :u:uu'Ue:i \?l ?11V1m'j:lJ e:i ~1 'LI?ltn'U mdru~ b~:lJ 1 'IJ~1 CJA11:lJ hi bb ti'U e:i'U iJ fl1'jb 'IJ~ CJ'LI bb 'IJ61\le:i CJ
1 \?161e:i~b1611 

, 'I 'U \J 

~ '11 'U'IJ 'j~ b V1131 bb6'1~~1\1'\.Jj~ b Vl 131~ ij ~6'1 flWVl'U ~ eJ fl1 'jbb oLJ \loLJ'U"IJ €J\l.fl 1A eJ \?l 6'11VI fl'j'j:lJ b 6li'U ~fl~ fl'j'j:lJer 'U~1.fl A • ·1 'IJ 

bVlA1'UfammJ 1 b n~;ff'L!e:iCJ0 1\J'j1~b~1 (Disruptive Technologies) v111iXfl1'jfl1Vl'Ll~'Ll1CJu1CJfl1'ji\91J'LI1 
eJ\?l ?11V1m'j:lJ'1° 1 b ll'LI e:i ~1\1 ~\1~'1~~ eJ\I ~ b vi1Vi''LI nu?! tn'LI fl1'j"GJVl~e:iu:u~CJ~1\1 61 ~:u ~ bn~;'L!nu e:i \?l?l1VI m'j:lJ e:i ~ 1\1 
, " I , 

'jeJ'lJ~1'U:lJ1 fl;'U~\11 'U'\.Jj~b Vll31 bb6'1~~1\l'\.Jj~ b Vll31 'j1:lJ(i\Jj~'lJ'Ub VlA 1'LI16'1 ~?\1'j?\'Ub Vll31i1fl1'j~\91J'Ll11 '1Je:i~1\J'j1~ b ~1 
v111iXmd~~m:lJA11:lJbA~·e:i'Ll1V11?1m'Ufl1'jru~1\I 61 ?11lJ1'jflvJ11~bb'U'U Rea l Time Vlfl~Vlflb16'11bb6'l~bzjeJ:lJ~eJ 

I ' ' 

fl'UbU'UbA1B~1tJm Vlfl imfl zj\J'j1:lJtl'UbU'UoLJB:lJ6'l"IJ'U1~ 1 Vlru (Bio Data) zj\1'1~bU'UoLJB:lJ6'l~i1'\.Jj~ 1tJ"lltlB~1\llJ1fl 
u~ '\J .., ~ '\J 

1 'W m d\111 b 'Ll'Ll\11'Ubb6'1 ~fl1'j1 bfl'j1~"1?1m'LI fl1'jru ~\!if 'LI m~'U1'U fl1'j~ ~ m:lJ?ltn'L!fl1'jrueJ \?l?l1Vlm'j:lJ bb6'1 ~ fl1'j 
' 

~ ~vl1'U 1CJ'U1CJ~\lvl eJ\l'IJ~'Ub 'IJ~ CJ'U 1 iXVl'Ubb6'l~ij fl1'jt11bVlA1 'LI fam 'Viii 1 lJ11 m 'Ufl1'jb?\~:lJ~flCJ.fl1~fl1'jvJ1\11'U 
'j1:lJ (i\Jfl1'j 1i'\.Jj~1CJ'Utl :u1 floLJ eJ:lJ6'l~i1 e:i ~ :u1 m~uu fl1'j'lJ'jru1 fl1 'j~1'LloLJ eJ:lJ6'l"lleJ\IVIU1CJ\11'Ll.fl1CJ 1 'Ll"lleJ\I m~Vl'j1\J 

\J '\J 'V cl.I \I 

eJ\?16'11'\llfl'j'j:lJ 
' 

'11'11 fl\11 'U bl31<j~~fi '1 B \?l?l1VI fld'j:lJ ~\I b ~'LI fi \I A11:lJ"iJ1bU'LI1 'U fl1 'ji \JlJ'U 1'j~'lJ'Ufl1 j~ ~ fl1'j~1'Ll'lJ eJ:lJ6'1 
cl.I 'I cl.I \I 

"IJ'l.11~ 1 'Vlru b vl eJCJ fld~~'U:fi~A11:lJ?l1lJ1'jfl 1 'Llfl1'jbb oLJ\loLJ'U"IJeJ\l.fl1AeJ \?16'11'\llfl'j'j:lJ 1~CJ 1~b~:lJ fl1'jl11'1b ti'U\11'U 1 'Ll~1'U 
... ' 

u:u~CJVI~ fl~'11f1ru~ eJ'j~'lJ'U Bio Data Av ~eJ:lJ6'1 ~\I 1~i1fl1'j~\JlJ'L!1'j~'lJ'Ufl1'jt11 b ~1oLJB:lJ6'1'11flfl1'jbb~\loLJ v:lJ6'1 
v ~ 'U \I \I 

"IJeJ\l~'\.Jj~ fleJ'U fl 1'j \?l1:lJ bb 'U'U~eJf :lJ b~ CJ1 Vl~eJ Single Form ~'11 b U'U~ eJ\li1A11:lJ?l1:lJ1'jfldeJ\lfo fl1'jbb~\loLJ m~6'1 
"lleJ\ler '\.Jj~fl e:iu fl1'j 1 d \l\11'UeJ\?l?l1Vlm'j:lJ~i1 '1°1'Ll1'Ll~\l~'Llfl11 bo,ooo 'j1 CJ 1~CJi1A11:lJ ~"IJeJ\Jfl1'jbb ~\Ii eJ:lJ6'1~\I 

\I , . \I 

'j1CJb~eJ'Ubb6'l~'j1CJU ~\l,f'L!'j~'lJ'U Big Data ~'1'1°1bU'L!~eJ\Ji1'j~'lJ'U~fl~1A11:lJ'IJ6'le:i~Ji'CJ~i1'1Jw~vi6m~ bb6'1~ 
?11mdme:i\lforn oU\11'Ll'1°1'Ll1'L!:lJ1fl 1 m1m b~CJ1n'L! b vim)1'L!1 CJA11:lJ?1~~1fl~mrfou~md1~mfl;'LI 'Lle:Jfl:U1fl-d' 

'IJ 'IJ 

fl1'jt11-ff m~6'l~d1'lJ'j1:lJ.fl1CJ 1~d~'U'U Big Data 1'IJ1i'\.Jj~1CJ'Utl~m ll'Ll1\?l~'\.Jj~?\\lfl'VI~ fl 1 'Llfl1'j~~vl1'j~'lJ'U Big 

Data ~\l,j'l.Jfl1'jl11'1 b'Ll'Ll\11'LI1m\Jfl1'j'1 ~\ll.l\lb U'L!fl1'j~\91J'U1bb6'l~~eJCJeJ~fl1'jtJ1b.ff1.ff e:i:lJ6'1bb6'l~fl1'j'j1CJ\11'LI1 'IJ~ fl1'j 
' 'IJ 'IJ 

1id~uu~~VI6'lmfl<ff 'LI 1~CJi1\11'1.JVI~fl1~ bbn <9l) mdi w,J'l.J1'j~uumdbb~ \loV e:i:lJ 6'1"1Je:i\ler '\.Jj~fle:ium'j\?l1:lJbbuu~e:if :lJ 
" " 

Single Form "lleJ\lm~Vl'j1\Jf:l\?l?l1'Vlmd:lJ (Digital Survey) 1iXi1m1:lJ'IJ6'le:i~.ilmb6'l~eJ1'L!1CJA11:lJ?l~mflmfl;'L! 
~) fl1 'ji\91J'L!1'j~'lJ'Ufl1'j'j1CJ\11'Ll~6'1 (Digital Report) 1iXnu~'\.Jj~fle:iufl1'j~1m'Llm'j'\.Jj~b:i'.i'Ll\?l'UbeJ\I 'j1:lJ(i\I 

fl 1'j'j1CJ\l1'Ll~6'1 '11Vlfo er 'U ~Vl1'j bb6'1 ~VIU1CJ\11'Ll.fl1CJ1 'LI fl d~Vl 'j1\J e:i \?l ?11VI m'j:lJ m) m d~ \911'L!1 b~1VIU 1~'11'1 fl\11'LI 
'IJ ' 

bl31'j~~n :ue:i \?l ?11'\llm'j:lJVI~ e:i'Vlti 1CJ \1 1'U.fl1CJ1 'LI m~vid1 \I e:i \?l?11V1m'j:lJ1 irn m1:lJf m1:lJ b 'lY 1 t:u bb(l ~nVI fl~~ 
cl.I , 'I \I 

fl1'j1 b m1~"1-V'e:i:lJ6'l~b VllJ1~?1:lJ'11V1~'lJ'j~'lJ'U Big Data bb6'1~ ct) fl1'jb zjeJ:lJ fo\lbb6'l ~'lJ'jru1fl1'joVeJ:lJ6'11iX?11:lJ 1'j fl1 i 
" " 'IJ 

'\.Jj~ 1ti61ltl~1:lJn'LI nuV1t11CJ\11'Ll~\lm CJ1 mb6'1~.fl1CJ'Uv flm~Vl'j1\JB(?l?\1'Vlm'j:lJ 1~CJ b U'LI 1 '1Jm11 mB'U5':id:1J1i1u16'1 
' 

r)l """' 



- Iv -

Ir! . 1~rntlca::a-lf'i 
' 

l!'.l.C9l b~eJ~~'U11~'U'U Big Data '1JeJ\l.fl1fl~1J1?11vtm1ii b'Ufl1Wm~vl''U~\1lm 1 ii?11m1ci1'Ufl11bb"li\loV'U 
'1JeJ\lil1fleJIJ1?11'\l!fl11iJ1~CJ , 

iv.iv b ~ei1 bf111~vi'-Uei ii 6'l611vi-ru m1~ \1l mii bb6'l~fl1\1lm1rum1iibfl~eJ'U 1 vt1'1JB\IU '1 ~ CJ?lm'W bb 1 \11~ mJ 
" 

~~ -:ie..i6'l ~ei m1 bb "li-:ii'U'Vei,rn 1fleitJi?f1vtm1ii 1~ei ~1-:iihJ 1~~~5n 1'W bb6'l ~~'LI~ ei?lm'Ll m 1ru , 
l!'.l.rn b ~ ei i.J1-U'Bl;J6'lvl1~'11flfl11b ~eiii b CJ\1~1\1 1 il1vl1fl11lbfl11~vi°u1~m6'le..J6'l bYi eJ~\111J11iJ'U bCJ 'U1 CJ 

~1'Ufl11~~'U1eJIJ1G'f1'\l!fl11iJ , 
Iv.Ci'. b~ eJ ~\1lvl111CJ\11'U b 'U~Ubb'U'UBb~fl~1eiDfl'1 (Digital Report) ffim 'Ufl11UWblJ'UtJi'UbeJ\1~1vtfo 

~u1~ fl eiu m1 11ii ei-:i m 111m1'Ue..J6'l611vifo ~u ~V111 bb6'l~vtth CJ\I 1'Um CJ 1 'Ll m~~11-:i ei1J1?11vim1ii 
" " , 

Iv.ct b Y:f ei~ ~'LI 1b"ii'1'\l!U 1vJ° ~1tT fl\11'UbP11'1~Hin '1 ei tJi ?11'V!m1ii bb6'l ~'Vlti1 CJ\11'Uil1 CJb 'LI m~~11-:i 
"' ' 

m. mi:ubu1V1:u1EJ 
' 

Q,/ :: OJ OJ .c:::. 

\W'J "111\1l"a::\1l'Ue..J6'l e..J 6'1 IJl 

1~'\J'U Big Data '1JeJ\l.fl1fl~IJ1?11'\l!m1iJ C9l W'U'U 

Q,,/ ~Q,/ O.J QJ ti 

~1 "111\11"a::\1l'Ue..J6'16'1-vl 5 

- ih~uu Big data '1JeJ-:!i11fl~IJ1?11vtf'ld1iJVi'ilth~~~5Jl1'Wll1fl.ff u 1\11CJG'f1m1n1m'11A11ll~'U 
m 1iici fl~eJ\l'VeJ\loLJ eiii 6'l bb6'l~ih~uu-r mn m1iiu6'leJ\11IlCJ 11ii~\11~uut1 eJ\I n'U fl11« fl6'l eJ'U\1loLJ eiii6'l1~'V!J° 1\I 

\I '\J \J '\J 

fl 1 1-ru-~ -:i-U eliJ6'l il 1CJ b~bfl~ei"li1mn611ru~1 Vlb U'U 1 UIJ11iJ'W1~11'11U ruru~11~1CJ51fld1iJ~ 1\IBb~ flW~eJ'Ufl'1 
\I v u , 

'W .Pl. tvcn:itv 

- il-U Bil 6'l ?111?1'Ub ~Pl b ~\I~ fl~fldel'Ufl6'l iJU '1'1CJvl61-:ie..i 6'lvl el fl11 bb "Ii \loLJ'U'1JeJ\leJ (;1?\ 1 '\l!fld1ilel~ 1-:11el'U 
" ' ' 

~ 1'U b Yi ei 1 '111'Ufl 11n1'\l!'U\1l'U1CJu1 CJ fl11~ ~'U1ei IJ1 ?11'\l!m1ii'1J ei-:ier u~'\1!11m~~11-:i ei (;) ?11'\l!m1ii bb6'l~fl6'l CJ~5 
, \I , , 

fl11'U~'\1!11n'1fl11'1JB\l~u1~fleiufl11 
" 

- i11~uu fl1 111CJ\11'U b 'U~Ubb uufa~ fl~1eiD fl'1 (Digita l Report) b ~eim11 bfld 1 ~vl bb6'l~U1~ blJ'U(;) 'UbeJ\I 

1VIn'Ueru1~ fl el'U fl 11 bb6'l ~ 11CJ\I1'U ~1'\l!f 'Ul bfl 11 ~~ bb6'l ~ &i \11IJ11iJ?Im'Ufl11rubPI1'\~Hi n '1 el IJ1 ?11'\l!fld1iJ~1'\l!-ru 
" "' ' 

~'U~ '\1! 1d bb6'l~'V!i.11 CJ\11'U.fl1CJ1 'Llm~~d1\leJ1J1?11'V!mdii " , 
- i1 b41V11J 1~ 611-U fl \I 1'U b?ld~~ n '1el(;)?I1'\11 fl1dil'VI~ eJ'Vli.11 CJ\11'U.fl1 CJ b 'Um~~ d1\I el (;)?1 1 '\l!flddl-J~i1m 1 ii~ 

dJI , , \I 

QJ ti oC:1it. 'ti d 0 CV • 

~fl~~\111'Ufl1d1bfl d1~'\1!'1JeJ~6'l~b'\l!iJ1~?1iJ?l1'\l!d'UW'U'U Big Data 

~. 15mca~h&u\11'U I ih1mca:u 
ct.(9) u-r '\JU d \I d~'U 'U fl 11oJ' 1b.LJ1.LJ Bil 6'l '11flfl1 d bb -.5' -:i.LJ ell! 6'l'1J el-:! er th~ fl el'U fl 11(;111J bb urn~ el { lJ Sinole 

, '\J \J \l ::'.> 

Form ~\lbb'U'Ud1tJb~eJ'Ubb6'l~d1CJU 1 Vfi1th~i1~6rn'WiJ1fl~'U 
ct. l!'.l u f '\JU d \I d~'U'U fl 1 db~ Bil bCJ\l oLJ Bil 6'l b vf ei 1-rl 'U fl 111 bfl d1 ~ ~ vl '11-W el tJi ?I 1'\11 fl ddil bb6'l ~vi' "J;ff 1' \11~1 \I , " , 

~ 0 Q.I q ~ I dd I/ 

bPI 1~~fl'1 eJIJl ?11'\l! fl1 dlJ'1JeJ\1?11'U fl\1 1'U bPld~~ fl'1 eJIJl ?11'\I! fl1dil'Vl1 eld~'U'U \11'U'1J el\l'\l!'U1 CJ\1 1'U~ bfl tJ1'1JeJ \I 
cl.I , dJI , 



- rn -

ct.ct Vi.,~ 't.J 11~'\J'\J?1°1VI1"' '\.Jn 1 H., ~ 'Vi°111 tJ \11 't.J l 't.J t '\.J bb '\J '\Jab~ n 'Vl 1 €l Un ?f' (Digital Report) 

b ~ €) f11 11 bf111 ~~ bb'1~'\.J1~ biJ't.J {?l't.J b €l\l 11Xn '\J ~'\.J 1~ n €)'\J f111 bb'1 ~11 tJ\11't.J'11Vl~'\Jl bf111 ~~ bb'1~~~(?11:!..J?!fl1'1.J n 11 ru 
'U 

bm~;Jfhrn (?! ?! 1VI m1:U?f°1vtf 'U er '\J ~ Vl11 bb'1~Viti1tJ\11'1.JJl1tJl't.Jm~'Vl11\Iel(?!?!1VI m1:U b 'If 't.J ?!°1'\.J f1 \11'1.J 
~ , \J , 

€J(?l?f1vtm1:u~\lvt1~ 
' 

ct. b ~~m b ~1vtii' 1~'11-U n'l1mm~;Jn'1€l(?l?f1vtm1:uvt~elvtti1tJ\11'1.JJl1tJ1't.JnW'Vl11\1u(?l?f1vtn 11:u 11X~ 
"' ' ' 

m1:u~V1n~~~1't.Jfl11lbf1d1~~oif€l:UffVibvt:U1~?!:u'11vifo1~uu Big Data 
'U 'U 

ct.~ -:5'~n'1 n11:uvt~€l-:5'~v11~ €l'\.J1~6ll1«:ui't.J6b ~ elbe..JtJbb Yi~'\.J1~6ll 1 «:ui't.J61~uu\11't.J~ i~'t.J1 bb'1~ 
uf uu1\l~'t.J11Xb U't.J~ ~-:5' n'11vi~un~:ub u1vimtJ b -d't.J m1-:5' ~vi'Tu1tJ'\.J1~6ll1«:ui't.J6 (Roll up) m1-:5'~«:u:um 

' 'U ' 

~1 't.J ~€JBb~f1'V11€JUn~ fl11~~vl1~€l1~V1Pltl fl11~~~1tJbb?!~\lt:-HN1tJ (Booth) ltJ\11tJ~1\I 1 ~bMtl1oV€l\I Vl~€l 
1 ui1{m:um1:ubvtm~?!:u 

... 
.., qQJ ~ 

b . (?l'J"!J'J~n~mca:u 

- ~ 1~'\J'\J m 1t.I1b.LJ1.LJ €l :u '1'11nn11 bb -:5' \l'/J €l:U '161J €1\1er'\.J1~n€1'\Jm1mmb '\JU Yl €l { :u Sinole Form 
\J \J \J ::> 

~~'\.J1~~'Vl5n1Yi:u1n~u 
- ~ 1~uu m1~ n~1 m1:u'\.J'1 €1~.il tJ61J €1\11 ~uu n11tl 1b.LJ1.LJ €l:u '1 '11 n m1 bb '1 '1-iJ €l:u '161J €1\ler '\.J1~ n €Ju m 1 

'U 'U 'U 

ml.Jbb'U'Uvl€l{:u Sinole Form ~~'\.J1~~'VlBJl1Vi ?!1:!J11fl~f1~1f111:U6Z'U f111:Uflnl'i'€l\161J€l\l<iJ€l:u'1 bb'1~W'\J'\J 
::. 'U 'U 

~n~1m1:u'\.J'1 €1~.il tJm tJ 11'1bf1~el~1tJ?11011ru~11X b uu 1 um:uYlw116llururu~11~1 tJ01m1:u'Vl1\I~ b~ n'Vl 1ffu n'1 ., ., ' 
Vi. Pl. l!::>ctbl!::> 

- ~1~uum111Xm1:u'1i1 tJ b V1~€l~~uu~m11~uu m1t11boif1oif €l:U'1'11nm1bb~\l<iJel:U'161J€l\I ~'\.Jwn€lu m1 
\J \J 'U '\J 

(?11:!..Jbb'U'Uvlel{:u Single Form bb'\J'\JeJ(?l 1°1.JlJ~ b~€leJ1't.J1tJf111:U?!~~1n l 't.Jfl11loll\11't.J:U1f1~'t.J 
- ~ fl11bb?!~\le..J '111 tJ\11'1.Jl 't.J~i.J bb uu~ b~ f1'V11€JU n'1 (Digital Report) b ~ €l m11 bm1~~ bb'1~U1~biJ't.J 

(?J't.Jb€J\l 11Xnu ~'\.J 1~ n €JU m 1 bb'1~11tJ\l1't.J'11vi~u1bf111~~ bb'1~ ~ ~ (?11:!..J?! mum 1ru bl31d~;Jn'1 €J(?l ?11vi m1:u '11vtfo 
'U "' ' 

~u~vi11 bb'1~vtt11 tJ\11umtJ l 't.Jm~'Vl11\lel{?1?!1vtm1:u b ~'t.J ci'1'Llrn1U€J(?l?!1vtm1:u~\IV1l~ 
'U ' ' 

- ii b ~ 1viii' 1~ '11-U f1\11'1.Jb~1~;)fl '1el (?l?f 1VI m1:UVI~ elVIU 1tJ\11'1.JJl1 tJ l 't.J m~'Vl11\1€l (?l?f 1Vlf1d1:Uii f111:U~ 
61 , , \J 

QJ I.I Q 'ti d 0 cu 

'Vlf1~~~1't.Jf1111bf1d1~Vl61lm.J'1'VlbVl:!J1~?!:U?!1Vl1'\J1~'\J'\J Big Data 

- ii n '1 m1:uvt~€l~ €l'\.J1~6ll1«:u~'t.J 5 b ~ €l be..J tJ bb Yi~'\.J 1~6ll1«:u~u61~urn 1't.J~ ~ ~'t.J1 bb'1~'\.Jf u'\.J1\l~'t.J11X 

@). '\.J ~u'\.J 1 \11~'\J'\J m1t11b-if1-if €l:U'1'11nm1 bb ~'I-if €l:U'161J€l\I 
' 'U 'U 

~'\.J1~nel'\Jfl11(?11:!Jbb'U'UYlel1:u Single Form ~\lbb'\J'\J11m~ffU 
bb'1~11tJu 11X~u1~~'Vl6mYimn~tJ 
l!::> . '\.J~u'\.J1\11~uum1bzjel:u 1tJ\loLJel:U'1bYlel1-ITT um11 bf111~~~6llu 

' 'U ., 
€l (?! ?!1Vlf1d1:U bb'1~ ~1 ~1 ~'Vl1\I b~ 1~;Jfl \!el(?! ?!1Vlf111:U61J el\l '1TU f1\11't.J 
' "' ' Q .odl I .J.J I.I 

bl31d~,;1n'1eJ(?l?f1vtm1:uvi1m~u u \11't.J61J €l\IVl't.J1 tJ\11'1.J'Vl bn tJ161J€l\I 

c(,1 
/ 

' 

"" "" b~€l't.J'Vl 



- <§:'. -

Form 

-if e:J:U'1~1 fl fl1'j bb ~-:i~ e:J:U'1'U e:i-:iertl 'j~ fl e:iu fl1'jl'J1:U bb 'U'U~ e:i1:u Sin ole 
\I \I \I ~ 

Form bb'U'UeJl'l t 'UlJ~ b~e:JeJ1'U1CJfl11:U?f~~1fl L 'Ufl1'jL oll'l1'Ulnfl~'U 
er. ~~'U1wuu~1vi-rum'j~~v11'j1CJ-:i1'U L 'U'atl bb uu~ b~ flVJ'je:J'W flG1 

'\) 

(Digital Report) b ~e:Jfl1'j1 bfl'j1~~bb'1~tl'j~biJ'Ul'l'U be:i-:i 1 Vf nu 

ertJ w fl e:J'U fl1'j bb'1 ~ 'j1CJ'l1'Uci°1vifo1 bfl 'j1~~bb'1 ~~ ~ m:u 
'\) 

t' q 0 QJ I.I q I 

?f tn'U fl1'jt\J bf"l'j~;)fl~ e:Jl'J ?f 1'VI fl'j'jlJ?f1'Vl'j'lJ t:.J'U 'j'Vf 1 'j bb'1 ~'Vl'Ud CJ'l1'U 
"' ' '\) 

0 .1"'.1 ' .J'l" b. Vl~?fe:J'U fl1'jV11'l 1'Ubb'1~ u'j'lJ u1'l'j~'lJ'Ul'11'l 1 b Vi e:J I. 'VIW'U'U 

?f 1:U1'jflvl1'l1'U 1Jl e:i ~ 1-:iiitJ 'j~~Vl5Jl1Vi 

mCJ L 'Um~VJ'j1'le:Jl'l?f1'Vlm'j:u 1 Vfiim1:u~VI fl~~Ji'1'U fl1'j1 bfl'j1~~ ' '\) 

~e:Jl;j'1~b'VllJ1~?f:u~1V11'lJ'j~'lJ'U Big Data 

~ . ~~fi~m'j:uvi~e:i~~v11~e:itlw6111~:u~'U6b ~mt:.Jmb Vi~ 
t]'j~'IJ1~lJ~'U6W'U'U'l1'U~~~'U1bb'1~tlfotJ'j'l~'U 1 Vlb U'U~~~ fl ' '\) 

" ' 
®o. ~'l'j1CJ'l1'Ufl11:Utl1 1Vl-W'1fl-r-:iVi ® (Progress Report I) 

" ' 
®®· ~'l'j1CJ'l1'Ufl11:Utl11Vl-W'1fl-r-:iVi Iv (Progress Report II) 

®Iv. ~<J'j1CJ'l1'UOU'U?f:U\J'jru (Final Report) 

~. 'l'UU'a:::l.11 Nbb6'l::'a1t16'l::bBt1~fli11 "li"ii1t1 (t911:UbBn6l1'abb 'U'U) 

.... .J 
b\lle:J 'UVl 

'l'IJU'j~lJltubU'U~Tt.rm b,lv~ct,~oo U1Vl ('Vlfl~1'U?fe:J'lbb?f'Ubtl1'Vld'U~~'Ubtl1~e:Jtl'U1Vl()1'U) 

G> G>. bbC..J'Un1'a~'l:UB'U'l1'Ubb6'l::n1'ab Ufl~1£J 

G>G> . G> fl1'a~'l:UB'U\11'U 

'111.WJ~~ ® ~'llJB'UJ11CJL'U ® b~B'U iruir~~1fll'U'1'l'U1lJL'U~qjqJ11Ji'bbn 'j1CJ'l 1 'Ufl1'jU5U~'l1'U 
bde:i-:illi''LI (Inception Report) ~1'U1'U ®o ~~ Vi~e:i:u1~~~b~flVJ'je:J'UflG1 ~iib-d'eivi1tlwmJ'UJi'1CJ 

®) bbt:.J'U fl 1 'jtii'1biJ'U'l1'Usii 'l bb?f ~'l ii 'J 'j1CJ'1~b5 CJ ~'If 'U l'1 B'U fl1 'j tii'1biJ'U'l1'U bb'1 ~ 'j~ CJ~ b 1'11fl1 'j 

~1 b tJ'U'l1'U 

tv) fl11:u fi uvi.U 1fl1'jtJf utJ'j <J 'j~uu fl1'jt11b-if1-if e:i:u '1~1flfl1'j bb ~-:ii e:i :u '1'U e:i-:i ~ tJ 'j~ fl e:iu fl 1'jl'J1:u 
, \J \I \I 

bb 'U'U~e:i1:u Single Form ~'l bb 'lJ'lJ'j1CJb~e:J'Ufl1'jbb'1~'j1CJU 1 VfijtJ'j~~Vl5Jl1VilJ1 fl~'U 

to/ 
( 



- er -

bfl) fl11lJ~'IJVl'11 n1'~'\.Jf u'IJ1\IW'U'Ub zj eJlJ LEJ\loLJeJlJ~ b ~el 1 m '\.Jn11l bfl11~"1~'11il eJVJG11Vln11lJbb~~ 
' '\) ' ., d ' 

~1~1~Vl1\lbl"!';i~\in"ilel\91611V1m')lJ'IJel\1~1i1n'l1'U b l"!';i~\in"ilel\91611V1m')lJVl~el';i~urn1tJ'Vel\IV1t.hCJ'l1tJVJ b nc.11.LJel\I 
d.I , d.I , 

\11tN1~~ ® ?i'llJel'UmCJ1'Y b(l b~el'Y i1u'1~"il1ni'mMtJ1lJ1mrtyty1 hi'bbri ')1CJ\11tJm1wi'11V11!1 

fl#\1~ (9) (Progress Report C9l) '11'Y1'Y C9lo ~~ 'W~ellJlvJ~Bb~nVl';iel'Wn~ ~:lkd'el'Vl1'lh~nel'U ~1CJ 
C9l) m 1:w fi 'UVIU 1 ni ')tH'rn.h \I ';i~'U u n1';it11b-iJ1-if el:W '1"il1 n ni d bb ~'I-if el:W '1'V el \I er th~ n el'U n1';i\911:W 

, \J '\J '\J 

bb'U 'U 'Wel1:w Single Form ~\lbb'U'U')1CJb~el'Ubb'1~')1CJU 1 ~nt.Jw~VJ5m-w:w1n~'Y 
®) m 1:wfi uV1u 1 n1')'\.J 'f ut.J d \I ')~'\Ju n1') b ~ el:W bc.J'l-if elm:i b ~el 1 m 'Y ni ')l bfl')1~'Vi° ~61lu el 191611Vln1';i:W , '\) , 

Q.J d"QJ .::. 0 Cl.J ..::. .di I d 
bb'1~\91161J1 ~Vl1\I bl"! ')~\in "il el \91611Vlm'):W'IJ el\1611'\.J n\11'\.J bl"!';i~\i n "il el vi 611Vl n1';i:IJVI') el ')~'U'U \1 1'\.J'llel\IVl'Y 1 CJ\1 1'\.JVl 

d.I , d.I , 

bn) A11:wfiuV1u 1 ni ')'\.J 'f ut.Jd \I ')~'U'U n1')of n~1A11:wt.J '1el~.fi' CJ'Vel\l';i~'U'U nl')tl 1b-iJ1-if el:W '1"il1 n n1') ' '\) 

bb~\loLJel:W'1'llel\leru ') ~nel'Un1')\911:1J bb'U'UvJelfa Sinole Form 
'\) '\) ::i 

Ci'.) bbem n1 d~ ~'U1b~ 1VIU 1vi '1Tu n\11'\.Jbl"!d~\ifl "ilel V1611Vln')'):IJVI~ el'Vl'l.h CJ\1 1W11CJ1 'U nd~Vl';i1\I 
"' ' 

el\9161 1V1m'):1J 1 ~nm1:w~~ n~~vi'1tJm')1 bfl')1~i1-LJ'el:1J'1~b V1:1J1~61 :w 611V1ofuwuu Bio Data 
, \J \J :::> 

\11'\.J\l'"J~~ b(l ?i\llJeiumCJ1'Y b b~eJ'Y i1u5~"iJ1ni'tJ~\l'Y1lJh161'tyty11vi'bbri 
C9l) ') 1 CJ\11'Yfl11Wl11Vl111fl#\I~ ®(Progress Report®) '11'U1'Y C9lo ~~ 'W~el:WlvJ~Bb~nVl';iel'Wn ~ 

.::Jc:i1J' al i.I 

Vl:Wb 'Yel'Vl1 uWnel'U~1CJ 

(9).(9)) A11lJ fi u VltJ 1 ni ')'\.J f ut.J d \I d~uu ni db ·Ii' el:w 1CJ 'l.LJ' ellJ m .;;·el H1 tJ ni d1 bfl ')1~'Vi'~61lu ' '\) ., 
<LJ -=:ii Q.J .::. 0 Q.J .c:::. .di 

el \91611Vlnd'):IJ bb'1~\91161J1 ~Vl1\I bl"!d~\in "il el \91611Vl n1')lJ'IJel\l 611'Y n\11'\.J bl"!';i~\i n "il el \91611Vln1')lJVl')el ')~'U'U\11'\.J'llel\I 
, d.I " d.I , 

' ' I c:il .q i.I 

Vl'Y1 CJ\11'\.JVlbn CJ1'llel\I 

(9). ®) m 1:w A'UVIU 1 n1')'\.Jfot.Jd \I ')~'U um ')'f n~1m1lJt.J '1 el ~.fl CJ'V el\l';i ~uu n1';it11b.U1.Uel:w'1"il1 n ' '\) 

n1';ibb{i'\loLJ'm.i'1'1Jel\l~t.J')~nel'Un1')\911:1Jbb'U'UvJel{lJ Single Form 

(9).bfl) A11:wfiuV11! 1ni')~ ~md~uu md 1 "1' A11lJ-d1 CJ b VI~ elerfou~ n1';i')~uu nidt11b.u1-U ellJ'1 
'\) '\) 

"il1nn1';ibb{i'\loLJ'el:W'1'Vel\lert.Jwnel'Un1')\911:1Jbb uuvJel{:w Sinole Form bb uueJ'vi b'U~~ b ~eleJ1'Y1CJfl11lJ61~~1n 1 'Y 
'\) '\) ::i 

n1')1.u\11tJ:1J1n~tJ 
(9).<i'.) m 1lJfi 'U'VltJ 1 n1')~ ~'Y 1')~'\J'U 611V1f um d~ ~ v11 ')1CJ\11'\.J1 'Yd tJ bb uu B b~ nVJ';ielU n ~ 

'\) 

(Digital Report) 1 'Yn1';ilbfl')1~i1 bb'1~U';i~b:iJ'UVJ'Ubel\11 ~flu~ U';i~nel'Un1') bb'1~')1CJ\11'Y'11Vl'f'U1bfl')1~'Vi° bb'1~ 

~ ~\911lJG1mtJn1'HUll"!1~\in "il eivi 611V1m1lJ~1V1-ruer u1V11') bb~ ~Vl'lh CJ\11tJ.111CJ1'Yn1~Vl ')1\lel \91G11V1m1l.J b-dtJ 
d.I , \J .. 

®) ')~'U'Un1';itl1b6u1oLJ'mJ'1"il1 nn1';i bb{i'\loLJ'el:W'1'llel\leru')~nelun1';i\911:1Jbb uuvJel{:w Sinole Form .X\I 
\J \J \J :) 

bb 'UU ')1 CJ b~ el'Ubb'1 ~ ')1 CJU~nt.J1~ ~Vl5 Jl1'W:IJ1 n~'Y 
\11'\.J\11~~ Ci'. ?i\l:Wel 'UmCJ1 'Y ~ b~el 'Y i1u'1~"il 1 ni'tJ'1\ltJ1lJ1 tJG1'tyty1 t.Jwneluvi'1CJ 

C9l) ')1CJ\11'YUU'U61:W\pcl (Final Report) bb'1~'UV161~t.l~'U~Vl1') (Executive Summary) '11'Y1'Y 

(9)0 'IJ~ 'W~ellJlvJ~B b~nVJ')eJ'Un~ , 
®) ~:ifam')'W'~'U1')~'U'U (Admin Manual) ')1:1Ji1\I Data Dictionary 'llel\lbfld\161~1\1111'Y61Tel~'1 

bb'1~ Flow n1';ivl1\11'Y'llel\l';i~'U'U '11'Y1'Y er 'IJ~ 'W~el:wi.vJ~Bb~nVl')ffUn~ 
' 

bn) riileln1') 1-li\11'\.J')~'U'U (User Manual) '11'Y1'Y C9lcf 'IJ~ ~~el:IJ i. vJ~Bb~nVl';iel'Wn~ 
'\) , 

Ci'.) ')~'U'U n1')~ ~ n1';i\i1'Y-if el:W '1'V'Y1~ 1 V1ni b ~ elnl')CJ m~~u~ ~m1:w611:1J1')f:11 'Yn1';ibb 'li'l-fi''Y'llel\I 
"' '\) •t: 

.111fl el\91611Vl n1')lJ6ii\lt.J d~ neluvi'1 CJ , 
<i'..C9l) ')~'U'U n1dtl1b-iJ1-if ellJ '1"il1 nm d bb ~ \loLJ el :w '1 'IJ el\! er tJ d ~ n el u n1') vi1mb uuvJ el1 :w Sinole 

\J \J \J :::> 

Form .X\I bb uu ')1 CJ b~ el'Y bb'1 ~')1 CJu~nt.J w~VJ5.111-w:1J1 n~'Y 



- b -

~.~) 'j~'LJ'U fl1'jb~ mJ fo-:i.LJ m.J m-W'e:i1'1l'1 'Wfl1'ji bm1~~ ~'1li1 e:i \;H11Vlm';i~ bb~~~1ef 1~v11-:i .., , 
q 0 Q.J Q <di I .d d ti 

b 131T\~Hifl'1e:J(Jl611VI m 'j~'lJ e:J '1611'Wfl'l1'Wb\31';i'13\ifl'1e:J(Jl611 VI fl 'j'j~ VI 'j e:J 'j~'LJ 'U'l 1'W'lJe:J'IVl'W1ti'I1'WVl b fl m 'lJ e:J 'I 
61 , d..I , 

~.m) 'j~'LJ'U fl 1 ';if fl'l31m1mfo B~ .n CJ'll B -:J 'j~'LJ'U fl1'jtl1b.v1-V B~ ~ '11 fl fl1 'j bb '1-:i.V e:J~ ~'lJB'I .., .., 

~U';i~fle:J'Ufl1';i\Jl1~ bb'U'UvJe:i~~ Single Form 

~.~) ';i~'U'U fl1'j b ~fl11~'1i1 CJ b VI~ e:J et f 'U'U ~ fl1'j'j~'LJ'U fl1'jt11b.iJ1.LJ e:J~ ~'11 fl fl1 'j bb '1-:i.LJ e:J~~'ll e:J'I .., .., .., 

~U';i~fle:J'Ufl1';i\Jl1~ bb 'U'UvJe:i~~ Single Form bb'U'UeJ\Jl l'W~~ b~e:JeJ1'W1CJfl11~61~~1fl b 'Wfl1';ib.U-:i1'W~1fl~'W 
· ~. ct) 'j~'IJ'Uci°1V1f'Ufl1'j"5'~vi°1';i1t1-:i 1 'W1'Wiubb'U'U~b~flVl'je:JiJfl'1 (Digital Report) b'Wfl1'j 

i bfl'j1~~ bb~ ~'\J'j~ biJ'WtJl'Wbe:i-:i1 ~ n'Uef '\J'j~ fl e:J'U fl1'j bb~~'j1 CJ'l1"Wci°1V1f 'Ui bfl ';i1~~ bb~ ~~ ~\Jl1~61fl1'Wfl1'juJ . .., 

e:J\Jl611Vlfl';i'j~~'IVll~ 
' 'Vi~e:J~fl1';i~'l~e:J'U Source Code, Database bb~~.rr e:i~~~'IVl~~.fl1 ti11'1 ';i~'U'U~ ~~'W1bb~~uf'UU';i'I~ 'Wb 'W .., ' 

';iUbb 'U'U 1 vJ~~b~ flVl'je:J'Llfl~ .., 

ct) 61-;i '\J e.i~ fl1'j~ ~ n'1 m'jl.JVl~e:i~e:iu 'j~'lJ1'1~-W"W5b ~ me.i CJ bb Yi~'Li 'j~'lJ1'1l.l-W"Wt5'j~'LJrn1"W~-W~ m bb~ ~ 
' 

uf'LJ'\J'j-:i~'W 1 ~b ll'W~~~fl611V1f'U fl~~ b u1V1~1CJ , .., ' 
Qt .c:::.OQI ii 

Gl G>.1£1 fl1'jb 'Uffil1f.lb'l'U6'11'Vl'a'U-.!11'U'11-.!I 

fl1'j~1m~'UG11V1frnTu'11-:i bbU'lbU'U ~ -:i1~ 1~CJfi1'11-:ibb~~~-:i1~'1~~1CJmwi1V1'W~nm ~-:id 
'11~~ <9l b lJ'W'11'W1'Wb~'W b 'WeJ\Jl';i1~e:Jtl~~ ®ct 'lle:J'11'1 b~'Wfi1'11-:i~'IVI~~ .fl1CJ b 'W <9l b~e:J'W U'U'1~'11fll'W 

~-:i'W1~ 1 "W'1 ruru1 b~ e:iet f 'U'11-:i1vl'~ -:i~e:irn1m1~~ (9) bb~~flru~m'j~ fl1'j\Jl';i1'1f 'U~ 61~ b ~'W'1le:J'Uf 'U-:i1'W-:i1~ 
Cl.I Cl.I \J , 

., ' ti 

~-:iflm1bbm 

-:i1~~ ~ bU'W'11'W1'Wb~'W1"WeJ'tJl-a1~e:iCJ~~ ~ct 'llm1-:ib~"Wfi1'11-:i~-:iV1~~ mCJ1'W m b~e:J'W 'Ll'U'1~'11fli''W 
~-:im~ 1 "W'1 ruru1 b~ mH'U'11-:i 1~~ -:i~e:i'U-:J1'W'l1~~ ~ bb~ ~flru~ m'j~fl1'a\Jl'a1'1f 'U~61~ b ~'W'lle:J'Uf 'U'l1'W'l1~ 

"'"' \J , 
., ' ., 
~'lfl~11bb~1 

'11~~ m bU'W'1°1'W1'Wb~'Wb'WeJm1~BCJ~~ mo 'lle:J'l1'1b~'Wfi1'11-:i~'IVll.J~ .fl1CJb'W b b~B'W U'U'1~'11fll'W 
~-:im~1 mZruru1 b~ e:ietf'U'11-:i1~~-:i~e:irn1'W-:i1~~ m bb~~flru~m'j~fl1';i\Jl';i1'1f'U~61~ b~'W'1le:J'Uf'U'l1'W'l1~ 

Cl.I CLI \J 't 

V I IJ 

~-:ifl~11bbm 

'11~~ ~ bU'W'1°1'W1'Wb~'Wb'WeJ\Jl'j1~e:Jtl~~ mo 'lJB'l1'1 b~'Wfi1'11'1~'1VI~~ .fl1CJb'W ~ b~e:J'W U'U'1~'11fll'W 
~-:i'W1~1 mZ qiqi1 b~ e:i~f 'U'11-:i1vi' ~-:il.le:irn1'W-:i1~~ ~ bb~~flru~m'j~ fl1'jm1'1f 'U~Ml b ~'W'1le:J'Ufrn1"W-:i1~ 
~'lfl~11bb~1 

G>1£1. b~B'U1"1Jb'Ufl1'a~1bti'U.!JTU 
<9lh<9l ~"1J~vii1'lJ'j~'LJrn1'W~er-r'U'11-:i-w~m\Jl~e:i~'1'W~'ll~vit61Je:ivJ~fa1~ fiifo be:Jfl611';i~1..:i ., 'lle:J'l'j~'LJ'LJ\11'W 

" " I 

~-:iVll.J~ 1'W-:i1'W~1-:i-W~m'j~'LJ'U1 ~\Jlm ll'W'lJe:i-:i'11-LI fl-:i1m\31';i'l3\in'1e:i\Jl611V1m'j~ 
"' ' 

<9lhl!i 1 "Wmru'4flfl~.n1CJ'We:Jfl fl~1151-:iV1~e:i 1 .U~vi5b1 tifl~e:i-:i1~ 1 11ii fl1-a~~bn~~'ll~vit Vl~e:i~vi5um 
bf)° CJ1 nu fl B~~ 1 b\Jl e:i{ VI~ e:J61Je:JvJ bb 1 {Vi' b61'W e:i cf f 'U '11-:i lli' e:i 'I vi°1biJ'Wfl1-;i~ 'IU1'1 b Vf B 1 ~ fl 1 ';ifl~·11 B1 'IVl~B .., 

fl1';ib1CJfl~B'l~'lfl~11Wr'U~'W 1 U 

®l!J. r;n ~f 'U ~ 1-:i l'i' B'I hJt11'11'WV1~ -:i'11'W 1~Vl~eJ~'IVll.J ~'ll e:i-:i.LJ eJl.J~~ b~ CJ1.LJ' eJ'I tl'U ';i ~'U'U'I 1'W ~'IVll.J~ 1'W'11'W~1'1 .., .., 

-W~'W1';i~'U'U 1 'Li be.I mb Yi~ v\'1~1 Vl~Bi bfl-;i1~,,_,U';i~m~e.im ~e:i fl1';i~'W 1~ffivi''11 flfl1'j'lJ~u~-:i 1'W 1~11m';im~v11 
~-:ifl~11'1~b llt!fl1';iV11'lJ'j~ 1CJ'1luVl~e:i 1~ n\Jl1l.J 

(9)\!J.~ ~fo'11-:illi' e:i-:if 'Uu 'j~ n'Wfl11l.l'll'1'j~'LJ fl Yi~ e:i-:i'll e:J-:J 'j~'lJ'U~ -W ~'W11 m1"W'11-:i~ ~'W1';i~'U'U fl1'j~ ~ fl1 'j .., , 
\i1'W.iJ B~ ~'ll'W1~1 Vlru b ~ B CJ m~ ~'U~ ~fl11~611~1'jfl b 'W fl1'jbb6li 'loLJ'W'lleJ'l.fl 1fleJ (Jl 611Vlfl'j'j~ b U 'W 'j~ CJ~ b 1~ 1 (9) tJ 
d.I 'V {LI , 

f)l16Yl 



- (;')/ -

(9)bf1.(9) :i1ri11lJ~1lJTrn \111lJ fl~Vl:i .. rn.J 
C9lbn .\£J 1lJb'\J'U'UAA6'1~lJ6'1~6'11 CJ 

' 
(9)bf1.bf1 1lJe:i~1~Vl'J1\I b~ flfl'OJ fl11 

'\J 

(9)bf1.ct 1lJ b lJ'Uu ririG'lzj .:ie:i ~ 1~V1--J 1.:i fl m~rum1d'UoV' e:i b~'Ue:iV1~e:iv1'1«ru ru1 nu'Vl'l..h CJ\1 1'U·1m.:ir'511-i1ri111 
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