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I. Escolha da fonte de dados.

II. Escolha de consultas estatísticas

III. Escolha de fluxo de trabalho.

IV. Carregamento dos dados na nuvem.

V. Processamento de dados.

VI. Dados Indexados.
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K6 2%216 2% L+H 6+/M0,!8% 312+/ 6+$ 2!6310!H!-!B%216 + 8106#/!216

2+ 2!?+$+0,+6 /%0+!$%6' N/ H%081 2+ 2%216 312+ 6+$ 3#H-!8%21 81/1 #/

6!/3-+6 %$O#!A1 D* ' P-,+$0%,!A%/+0,+> 2+0,$1 2+ #/ H%081 2+ 2%216> %

2+68$!451 2+ #/ $+8#$61 312+ 6+$ 1H,!2% 2+$+?+$+08!%021 % ND; 81$$+63102+0,+

%1 /+6/1' K#,$16 H%0816 2+ 2%216 312+/ 1?+$+8+$ %8+661 %16 2%216 31$ /+!1

2+ #/ QFPDRS  !"#$%!&> 3+$/!,!021 %16 8-!+0,+6 +0A!%$ $+O#!6!49+6 #6%021 1

3$1,181-1 + % -!0"#%"+/ 2+ 8106#-,%6 QFPDRS D* TJUV'

W/H1$% 31$ #/ -%21 +6,+6 /@,1216 %#E!-!+/ 0% ,%$+?% 2+ 2!6310!H!-!B%451

216 2%216> +-+6 312+/ ,+$ 8106!2+$IA+!6 +?+!,16 61H$+ % O#%0,!2%2+ 2+ H%02%

2+ $+2+ + $+8#$616 2+ 81/3#,%451 8106#/!216> ,%0,1 21 -%21 21 8-!+0,+ O#%0,1

21 -%21 21 6+$A!21$ TJUV' K 3$18+661 O#+ 2+6+0A1-A+/16 3+$/!,+ 1 %8+661 %16

2%216 A!% D* "'(# + QFPDRS  !"#$%!&)'

 !"  !"# ) X1$/%-/+0,+ +6,+6 ,!316 2+ %$O#!A16 651 1?+$+8!216 3+-16

?1$0+8+21$+6 2+ 2%216> 31$ +E+/3-1> Y+10%/+6

 

1?+$+8+ #/ %$O#!A1

 

 !!"#$$%%%&'()*+,(-&).'
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 !"#  !"#$%&! '% &!'! (%) *+, ! '% '+'!(- #%."/&/,'! 0)% %((%(

'+'!( #!((+" (%. '/.%&+"%,&% /"#!.&+'!( % ,1! %2&.+3'!( /&%.+&/4+"%,&%

5 .+6$/,78 9:;<=

>" +.0)/4!  !"# ?@A #!'% (%. B!.,% /'! ,!( B!."+&!( ?@ACDEF-

GHI./#$%( % GHJ)+'(= K# /!,+$"%,&% !( +.0)/4!(  !"# #!'%" (%.  !"H

#+ &+'!( %" B!."+&!( LMNO- MNO !) IP? 9:;<= Q(&%( '%&+$R%( (1! +*!.H

'+'!( ,! #.! %((! #.!#!(&!=

 !"#$%  !"#$%!& S Q"*!.+ %(&+ (%T+ + !#U1! "+/( V%234%$ #+.+ + %((+.

'+'!( ?@A- !  )(&! '%(&% "W&!'! '% #)*$/ +U1! W +$&!= O!. %2%"#$!- )"+

 !,()$&+ #.% /(+ (%. %( ./&+ '% "!'! 0)% .%(#%/&% + (/,&+2% % (%"X,&/ +

'+ $/,7)+7%" YOP?JF- #.% /(+ (%.  !'/Z +'+- % ! .%()$&+'! &.+')[/'!

%" )" B!."+&! \&/$ #+.+ ! )()]./! 9:;<= P((/"- )" #.! %((! 0)%  !,&+

 !" )" ,\"%.! %2 %((/4! '% .%0)/(/U^%(-  !" %2% )U1! '%  !,()$&+(

 !"#$%2+(- #!'% &!.,+. )" *+, ! '% '+'!( /,!#%.+,&% ,+ 6%*= O!. %((%

"!&/4! ! .%(#!,(]4%$ #%$+ #)*$/ +U1! $/"/&+ ! + %((! +!( '+'!( 9__<=

K (%.4/U! YOP?JF $% #&'%( '+ @`#%'/+ $/"/&+ ! + %((! %" &%."!(

'%S 5/8 ,\"%.! '%  !,()$&+( #!. %,'%.%U! NO 5)%($*%$( +*&(&,&- 8 #!.

(%7),'!- 5//8 &%"#! '% %2% )U1! '% )"+  !,()$&+- 5///8 ,\"%.! '% &./#$+(

.%&!.,+'+(=

K #.! %((! #.!#!(&! +#!/+'! ,+ +*!.'+7%" '%  !"#)&+U1! ,+ ,)4%"

&%,&+ $/'+.  !" %(&+( $/"/&+U^%(= O+.+ ! "W&!'! YOP?JF $% #&'%(- W ,% %((]./!

 !,Z7).+. )"+ /,(&X, /+ '% *)( + % /,'%2+U1! '% '+'!(= a+(! ! "W&!'!

+'!&+'! (%T+ ! ?@A  !"#- &+"*W" W ,% %((]./!  !,Z7).+. )"+ /,(&X, /+ '%

+."+[%,+"%,&! '% '+'!( ?@A- 0)% '/(#!,/*/$/[+ ! +.0)/4!  !"# +&.+4W( '%

)" (%.4/U! '% YOP?JF $% #&'%(= P  !,Z7).+U1! '+( /,(&X, /+( '%4% (%. B%/&+

,+ %&+#+ '%  !,Z7).+U1!- '%( ./&+ ,+ (%U1! b=_=

K "W&!'! '% + %((! %( !$R/'! ,+ B!,&% '% '+'!(  !"!#$%&'#

!(#)*- '% ,!((+ /$)(&.+U1! W YOP?JF $% #&'%(- 0)% &%"  !"! >?F

+""%,-- !"!#$%&'#!(#)*-.)&/0=

  ! "#$%&'( )* $%+#,&-(# ./0123

Q2/(&%" *!+( #.]&/ +( '% #)*$/ +U1! '% '+'!( 0)% !( .%(#!,(]4%/( '!(

'+'!( '%4%" (%7)/. %- '%(&+ B!."+ B!.,% %. /,B!."+U1! ()Z /%,&% 0)% +)2/$/% !(

#!&%, /+/( )()]./!( + + %((+. % )(+. !( '+'!( 9c<= O!. %2%"#$!- ! 4! +*)$]./! '%

/,&%.$/7+U1! '%  !,T),&! '% '+'!( 5 d!/@ H .&,/0!-/*1 &2 )%($*-'%3$ 4/(/5$(5 8

 !,(/(&% %" )"  !,T),&! '% /,(&.)U^%( 0)% #!((/*/$/&+" '%( !*./. % )(+. )"

 !,T),&! '% '+'!(  !,% &+'!(= d!/@ W '% /,&%.%((% '+ efa 56&*- 6' $ 6$0

DBD
PUC-Rio - Certificação Digital Nº 1012654/CA



 !"#$%&' () *+',-..' "+'"'.$' /- 0-,'1-2/!34' /- 5'2$-. 065 ((

 !"#!$%&'( 

 

! "#$ %&'$&(%)* + ,$# #,+ -*.* /$,'.%01+ /$ '+&2#&(+, /$ /*/+,

$3 4+.3*(+ 567 89:;<

= )+'*>#?@.%+ A+%6 B */+(*/+ &* $(*-* /$ C$.*01+ /$ $,(*(D,(%'*, /+

-.+'$,,+! C#%*&/+ * %3-?$3$&(*01+ /$ '+&,#?(*, EFG5HI< G, -.+-.%$/*/$,

/+ A+%6 ,1+ #,*/*, '+3+ .$4$.J&'%* &* /$K&%01+ /$ '+&,#?(*, "#$ "#*&(%K'*3

+ '+&($L/+ /* 4+&($ /$ /*/+,< M %3-+.(*&($ /$,(*'*. "#$ $,,*, %3-?$3$&(*0N$,

,1+ -*.($ /+ -.+2$(+ )!&*+&(,-

!

! "#$ 3+(%)* + #,+ /+ )+'*>#?@.%+ A+%6<

G (*>$?* :<O *-.$,$&(* *, .$?*0N$, $&(.$ *, -.+-.%$/*/$, /$ A+%6 $ * ,#*,

.$,-$'(%)*, '+&,#?(*, $3 EFG5HI! %3-?$3$&(*/*, -$?+ -.+'$,,+ -.+-+,(+ /$

.$'+3$&/*01+ /$ 4+&($, 567<

P*>$?* :<OQ 5$?*01+ $&(.$ *, -.+-.%$/*/$, /+ A+%6 $ '+&,#?(*, EFG5HI

 ! "#$%#&'()(' *$&! +",-./

HO

RL3$.+ /$

(.%-?*,

)+%/Q(.%-?$,

ESISTP UT=VRPUW GE X&+ 

YX, X- X+Z

H9

RL3$.+ /$

'?*,,$,

)+%/Q'?*,,$,

ESISTP T=VRPU/%,(%&'( X+ 

GE X&+ YX, ./4Q([-$ X+ Z

H\

RL3$.+ /$

S&(%/*/$,

)+%/Q$&(%(%$,

ESISTP T=VRPU/%,(%&'( X, 

GE X&+ YX, * 8; Z

H:

RL3$.+ /$

E#2$%(+,

)+%/Q/%,(%&'(E#>2$'(,

ESISTP

UT=VRPU6]EP]RTP X, 

GE X&+ YX, X- X+Z

H^

RL3$.+ /$

=>2$(+,

)+%/Q/%,(%&'(=>2$'(,

ESISTP

UT=VRPU6]EP]RTP X+ 

GE X&+ Y X, X- X+ K?_

($.U`%,I%($.*?UX+  Z

Ha

RL3$.+ /$

-.+-.%$/*/$,

)+%/Q-.+-$.(%$,

ESISTP T=VRPU6]EP]RTP

X- YX, X- X+Z

Hb

A+'*>#?@.%+Q

'?*,,$,

)+%/Q)+'*>#?*.[

ESISTP 6]EP]RTP X([-$

YX, * X([-$Z

Hc

A+'*>#?@.%+Q

'?*,,$,

)+%/Q)+'*>#?*.[

ESISTP 6]EP]RTP X([-$

YX, * X([-$Z =77ESP

%)#)0'1#$2&3&4&$ I]d]P

%)#)0'1#$25)1$#

= #,#@.%+ /$)$ $,'+?e$. *, '+&,#?(*, "#$ /$,$2* $f$'#(*.< G?B3 /%,,+!

$f%,($ * +-01+ /$ */%'%+&*. +#(.*, '+&,#?(*,! "#$ &1+ $,($2*3 %3-?$3$&(*/*,

$ "#$ *2#/$3 &* '+?$(* /$ %&4+.3*0N$, $,(*(D,(%'*, /*, 4+&($ /$ /*/+, '+&,#?_

(*/*,<

R+($ &* (*>$?* :<O! "#$ *, '+&,#?(*, .6 $ .7 '+..$,-+&/$3 g -.+_

-.%$/*/$  !"#$ !%&'()&*+ $ .$'#-$.*3 *, '?*,,$, '+&(%/*, &* 4+&($ /$ /*_

/+,< T*,+ + &L3$.+ (+(*? /$ '?*,,$, ,$2* 3*%+. "#$ + )*?+. /+ 5)1$#! &+)*,

 

 !!"#$$%%%&%'&()*$

!

 !!"#$$+(,-&*((*.-&+(/$"$0(1,21/".$%131$4567898:-)1-;<()4!=!1;!1+;
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 !"#$%&'# #(!  )*'+'# ,')' )- $,-)') &!+'# '#  %'##-# +' .!"&-/ 0  !"#$%&'  !

1 ,')'2-&)*3'+'4 )-,)!+$3*+' $#'"+! ! 5'%!) +! "#$%& +' .!"&- +- +'+!#/ 0#

,)!,)*-+'+-#  !!"#$ - %&'&$ +' %*"6$'6-2 7809:; ,-)2*&-2 )-'%*3')

-#&' !,-)'<(! =>?/

0#  !"#$%&'#  ' -  ! #(! !@)*6'&A)*'# "' -&',' +- 6-)'<(! +- -#&'&B#&*C

 '#/

   ! "#$%&'( )% *+,% )- .(/-0(# 1(/( % 1/%$-##(2-3.% )- )()%#

0 +-D"*<(! +- $2 E$F! +- &')-.'# 1  !2,!#&' ,!) &)G#  !2,!"-"&-#H

I/ J2' #-K$G" *' +- -F- $<(! +- &')-.'# L',9-+$ -/

M/ J2 ()*+,-.4 !"+- 1 ,)! -##'+! ! E$F! +- &')-.'#/

N/ O*)-&A)*!# +- ')2'3-"'2-"&! +- +'+!#4 !"+- +-5-2 D ') #'%5!# !#

)-#$%&'+!# - '# -#&'&B#&* '# +! ,)! -##'2-"&!/

0 D6$)' P/P ',)-#-"&' ' +-D"*<(! +- $2 E$F! +- &')-.'#/

Sequência de execução

Cluster

Armazenamento

Q*6$)' P/PH Q%$F! +- &')-.'#

R'+' ,'##! "' #-K$G" *' +- -F- $<(! +-5- #-) +-D"*+! "' -&',' +-

 !"D6$)'<(!/ 0 -#&)$&$)' +- +-D"*<(! +- $2 ,'##! +- -F- $<(!  !"&12H

()# *+$&#,# ,- ,#,%.H O*)-&A)*! !"+- #(!  '))-6'+!# !# +'+!# ,')' #-)-2

,)! -##'+!# ,-%! #-)5*<! L',9-+$ -/ S#&- +*)-&A)*! 1  )*'+! "! #-)5*<!

+- ')2'3-"'2-"&! "' "$5-2/

()# /#0,# ,- ,#,%.H O*)-&A)*! !"+- #(! ,-)#*#&*+!# !# )-#$%&'+!# +!

,)! -##'2-"&! +! #-)5*<! +- L',9-+$ -/ S#&- +*)-&A)*! 1  )*'+! &'2@12

"! #-)5*<! +- ')2'3-"'2-"&! "' "$5-2/

1 #2-..% /345 6  !"#$%!& - % +%)- ,% 7&#"% 8#,&9% :'()#* ;5;<

 

H

O-D"-2 ! ' -##! '! #-)5*<! K$- +*#,!"*@*%*3' !# +'+!# +' .!"&- -# !%T*+'/

 

 !"#$%&'( !" )* +($,)$-( !" !.!(/ "* 01 234 56"+%/. !"7  8 9* $(*": ;)" < )* =2=

>!"#$%"&# '"&( )$* +$,'-%.$ !*$"# /$% ? "   0 )* @6.A( 2BC8 9* @6.A( 5.!6'( < )/.!( 5(6

01 234 ;).$!( ( +D%"$-" $'( "/5"+E#+. ;).D @6.A( )/.68 F/-./ !"#$%&G"/ A(6*.* . H./"

!. /"*I$-%+. !./ +($/)D-./ 01 234: .//%* +.!. +($/)D-. < "J"+)-. /(H6" )* +($,)$-( !"

!.!(/ "/5"+E#+( KLM8
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 !"! ! #$%&'  !"!#$%&'#!(#)*( $ )!*$" +' , -./0  !"#$%!& 1 ! 2"*

+""%,-- !"!#$%&'#!(#)*-.)&/0 ' 23 )!*$" )!45$ '3 '()#* +,+6 ,'

$ 31&$+$ +' !7'88$ '87$*95+$ #$" .:; "-.#( '8&'8 )!*$"'8 8<$ ='"!+$8

!2&$3!&57!3'%&'( ' 5%#$"3!+$8 !$ 282>"5$6

 !"#$? @8&' )!*$" "'A"'8'%&! ! B2!%&5+!+' 3>C53! +' "'82*&!+$8 B2' $

8'")5D$ +' , -./0  !"#$%!& A$+' "'&$"%!"6  $" 'C'3A*$( $ 8'")5D$

+""%,-- !"!#$%&'#!(#)*-.)&/0 +! #$%&' '87$*95+! A$+' "'&$"%!" %$

3>C53$ EFF "'82*&!+$86

%&$'()# *& (+*&,!)-#? :'G%' $ !7'88$ !$ 8'")5D$ +' 5%+'C!D<$ +' +!+$8(

$%+' G7!3 8!*)$8 $8 "'82*&!+$8 G%!58 +$ A"$7'88!3'%&$6 @8&' 8'")5D$

1 7"5!+$ !2&$3!&57!3'%&' 8$H"' ! 5%8&I%75! +' 5%+'C!D<$ ' ! H287! +'

+!+$86 - 5%8&I%75! 1 +'G%5+! %! '&!A! +' 7$%G=2"!D<$ +'87"5&! %! 8'D<$

J6K6

./)0&1 *& #"(2(3!)-#? :'G%'3 7$3$ +58&"5H25" $ )$*23' +$ A"$7'88!L

3'%&$ +$ A!88$ +' 'C'72D<$ '%&"' $8 A"$7'88$8 M!A.'+27'6 N8 +'&!*9'8

+'8&'8 )!*$"'8 8<$ +'&!*9!+$8 %$ 7!AO&2*$ P6

- '87$*9! +$ Q2C$ +' &!"'#!8 &'3 "'*!D<$ +5"'&! 7$3 ! +58A$%5H5*5+!+'

+' "'72"8$8 %! %2)'3 ' +! 5%#$"3!D<$ A"')5! B2' $ 282>"5$ A$8825 !7'"7! +!

#$%&' +' +!+$86 R$3 '88! 5%#$"3!D<$ $ 282>"5$ A$+' &'" 23! 5+15! 7*!"! +!

A$88O)'* B2!%&5+!+' +$ A"$7'88!3'%&$ B2' $ 8'")5D$ M!A.'+27' 'C'72&!">6

S! 8'B2T%75! +' 'C'72D<$ +' &!"'#!8 M!A.'+27' 8<$ 'C'72&!+!8 !8

7$%82*&!8 5%+57!+!8 A'*$ 282>"5$6 N8 +'&!*9'8 +! 53A*'3'%&!D<$ +!8 &!"'#!8

M!A.'+27' 8<$ +'87"5&$8 %! 8'D<$ P6E +$ 7!AO&2*$ P6

 !"!"

#$%&'(()*'+,%

-.! /)$0) 1' 1)1%(

-AU8 ! '%&"!+! +' +!+$8 8'" +'G%5+! A'*$ 282>"5$( 1 %'7'88>"5$ 7!""'=!"

$8 +!+$8 %$ 8'")5D$ +' !"3!4'%!3'%&$ A!"! B2' A$88!3 A$8&'"5$"3'%&' 8'"

7$%8235+$8 A'*$ 8'")5D$ M!A.'+27'6 -%&'8 +' 7$%&5%2!" 7$3 ! 5*28&"!D<$( 23

"'823$ +$8 +!+$8 7!""'=!+$8 %$ 8'")5D$ +' !"3!4'%!3'%&$ 1 !A"'8'%&!+$ %!

&!H'*! J6E( 7$%85+'"!%+$ ! #$%&' +' +!+$8  !"!#$%&'#!(#)*6

S$ "'823$ +! &!H'*! J6E 1 +'G%5+$ 23 /0-1& ( +' K 7$3A2&!+$"6 N 7"5&1"5$

+' +'G%5D<$ +$ /0-1& ( 1 H!8'!+$ %$ %V3'"$ +' 7$%82*&!8 B2' 8' A"'&'%+'

'C'72&!" ' %$ )!*$" +' 4!"#$ +! #$%&' +' +!+$86 .'7$3'%+!L8' 'C'72&!" !

7$%82*&! 56 %$ 8'")5D$ +' , -./0  !"#$%!& A!"! &'" 23! 5+15! +$ %V3'"$
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 !"#$! %&'( )#*+,- .# #/01!.! .# .!.-*

 !"#$%&"' (!)'"

*'+&% ,% ,!,'-

2-,#  !"!#$%&'#!(#)*

340-.- .# !5#**- 678)9:  !"#$%!&

*)./' ,% &!"%0!-

;/01!.! .<1#0-1<-1!<=>#/01!.!?@.!0!A

6!B.! .<1#0-1<-1!<=>*!<.!?@.!0!A

678)9:  !"#$%!& +""%,-- !"!#$%&'#!(#)*-.)&/0

CD)D E8FDG

H!0-1 'II

6#1J<K- .# D/.#L!KM- /-,#?</*0!/5<!*?N#1!.!

1).-&%"

2O,#1- .# 5-,P+0!.-1#* Q

 <P- .# 5-,P+0!.-1 ,Q&*,!$$

 !

3#,-1<! )83 Q&R CS

81,!=#/!,#/0- QTI CS

1'+-.)&!-

:<*0! .# U-/*+$0!* @9QV 9'V 9WV 9%V 9XV 9TV 9RV 9YA

.# 5$!**#* Z+# *# P-.# 5-/*#N+<1& 7-1 #L#,P$-V /- "!/5- .# .!.-* .! [S7#.<!

\] +, 0-0!$ .# 'YYX'^ 5$!**#* # +, _!0-1 .# QIIII 1#*+$0!.-* P-1 5-/*+$0! `%Ta&

7!1! 1#5+P#1!1 0-.!* !* 5$!**#* .- "!/5- *M- /#5#**]1<!* '^ 5-/*+$0!* #L01!* .-

0<P- 23V 1#*+$0!/.- #, +, 0-0!$ .# WT 5-/*+$0!* ! *#1#, #L#5+0!.!*& 6#N+/.-

-* 0#*0#* 1#!$<=!.-* /- P1-5#**- !P1#*#/0!.-V ! [S7#.<! P1#5<*! .# +, '()*& +

.# Q 5-,P+0!.-1V /- ,B/<,-V P!1! 1#5+P#1!1 0-.!* !* 5$!**#* .- "!/5- .#

.!.-*&

2- ,-,#/0- .! #$!"-1!KM- .#*0# 01!"!$\-V ! _-/0# .# .!.-*  !"!#$%&'#

!(#)* 5-/0</\! TY 5$!**#*V 5-, +, 0!&'" .# 'II& U-/*#Z+#/0#,#/0#V *M-

/#5#**]1<!* *-,#/0# Y 5-/*+$0!* #L#5+0!.!* #, +, '()*& + .# Q 5-,P+0!.-1

P!1! !0#/.#1 #*0! .#,!/.! .# P1-5#**!,#/0-&

 ! "#$%&''()&*+$ ,& ,(,$'

8 5-,P+0!KM- /! /+J#, P!1! - P1-5#**!,#/0- .-* .!.-* 0#, 5-,-

1#Z+<*<0-* !* *#N+</0#* 5!1!50#1B*0<5!* `QRa(

1!45% ,6-&"67.8,!9 9+# P#1,<0# ,-J#1 -* .!.-* !04 - 5-,P+0!.-1 Z+#

1#!$<=! - P1-5#**- 5-,P+0!5<-/!$&

 "'4%--!$%+&' ,6-&"67.8,'9 9+# !b+.! ! ,-J#1 - !P$<5!0<J- Z+# #L#5+0!

! 5-,P+0!KM- .-* .!.-* !04 - 5-,P+0!.-1 -/.# #*0#* #*0M- \-*P#.!.-*&

 !

 !"# $%%  !" #$%& '( )&"%!#*'&+ '(,-$'& ("  !"#$% &'( )'*+,-'. ./01
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 !"#! $#%#$"&%'!"($#! !)* +,-.#/&-"#(! -# $*/0,"#1)* (-"&-!(2# .& .#.*!

3#04($#15&! .* "(0*  !" #$%&' 67 0*(! .&.($#/ ,/# +%#1)* .* "&/0* .& &8&$,1)*
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&8&/04* .# &!"%,",%# .* .*$,/&-"* (-.&8#.* > #0%&!&-"#.# -* #0=-.($& W7

-# "#;&4# W9@9
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$%&'()*+,&
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#$%&% '( ()*+,-% '( *,%))()

 !"#$%&' ()'!' *+ !"+,(--+ !"+!+-)+ ,+.-%-)( .' (-,+/0' *( 1& ,+.21.)+

*( ,/'--(- "(/',%+.'*+ '+ )#!%,+ *( %.)("(--( *+ 1-13"%+4 !'"' '--%&4 ,+/()'" +-

%.*%56*1+- 71( "(!"(-(.)'& '- ,/'--(- ( %.%,%'" + !"+,(--+ *( 81-,'9

:(-)' ()'!'4 !'"' '!(";(%<+'" + !"+,(--+ *( 81-,' '/=1&'- 71(-)>(-

*(5(& -(" /(5'*'- (& ,+.)'?

@'A B+&+ (-,+/0(" 1&' ,/'--(C

@8A D1( %.;+"&'<E+ *( 1& %.*%56*1+ F .(,(--3"%+ ,+/()'"C
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 ()'!' *( (-,+/0' *( ,/'--(- F ,+&!+-)' !+" 1& ,+.21.)+ *( +!("'<>(-9

H%&%/'" I ()'!' *( =("'<E+ *( (-)')6-)%,'-4 *(-,"%)' .' -(<E+ J9K4 '- +!("'<>(-

*' ()'!' *( (-,+/0' *( ,/'--(- )'&8F& -E+ '="1!'*'- (& )"L- !"+,(--+-

!"%.,%!'%-? (.)"'*' *( *'*+-4 M"+,(--'&(.)+ *( *'*+- ( N(-1/)'*+- +8)%*+-9

O-)(- !"+,(--+- -E+ "(!"(-(.)'*+- .' P%=1"' J9Q9

I III

II V

IV

VI

I. Dados estatísticos.

II. Escolha de classes.

III. Escolha de fluxo de trabalho.

IV. Carregamento dos dados na nuvem.

V. Processamento dos dado.

VI. Dados Indexados.
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Escolha
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HJ.#,&3 ,</4./$# +& !'*/&##$3&4,* +& ,&J,* 91& 5$/.7.,$3 $ &J,'$()*
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N+ 7)+&'88+ $' .28&, $' &5,88'89 '88,8 */&#%&,8 @,&%5%*,- , '8&+50, '

,O2$,- + 282P)%+ #, %$'#*%?&,:;+ $+8 *Q7%&+8 $' %#*')'88'3 48*' *%7+ $' .28&,
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2- &+#O2#*+ $' 7,5,(),89 '5'8 &+#*<- $,$+8 8'-%'8*)2*2),$+8 UILV3 =+)*,#*+9
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&5,88'8 +""%,-- !"!#$%&'#!(#)*-%$ (!5"-$'"$/$06-74 &$8$ (!5" '
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7,), -'$%) + (+52-' $' 7)+&'88,-'#*+ / + #`-')+ *+*,5 $' %#$%("$2+8 7+)
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 !!"#$$%&!&'(")*'&+',-$"(%+&.!$
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+1'( ;'# )<*((2

=>?> @ A BC9@A0D=@D9 @ E%F "= E)FGE%

* .$/$0&#/*+'($"&H

7!I D3+%56+1'( ;'#

)<*((2

=>?> @ 0D=@D9 @ E% JK>L>GE% *

)<*((H BMM=>@ .$/$0&#/*+!,!'!* ?DND@

.$/$0&#/*+1$#*/H

7!! O#';#%2+*+2( +' %3.

+%56+1'

=>?> @ 0D=@D9 @ E; E'

JK>L>G.$/$0&#/*+!,%!2!%-* E; E'H

7!/ L2<*PQ2( +' %3+%56.

+1'

=>?> @ 0D=@D9 @ E( E; JK>L> GE( E;

.$/$0&#/*+!,%!2!%-*H

"<R- +*( )<*((2( 2()'<S%+*(T R -*3+*$U#%' 23)*-%3S*# 1-* <%($* +2

)'3(1<$*(T *( V1*%( #2)1;2#*- %3W'#-*PX' #2<25*3$2 +'( %3+%56+1'(Y " )'3(1<$*

34 #2)1;2#* * V1*3$%+*+2 +2 %3+%56+1'( #2W2#23$2 Z( )<*((2( *$#%[16+*( 3'

;*#\-2$#' 2]%&%+'Y " )'3(1<$* 356 #2)1;2#* '( %3+%56+1'( 1(*3+' ' ;*#\-2$#'

1$#*/T V12 <%-%$* * V1*3$%+*+2 +2 #2(1<$*+'( V12 * W'3$2 +2 +*+'( ;2#-%$2

#2)1;2#*# ;'# )'3(1<$*Y "( )'3(1<$*( 355 2 357 #2)1;2#*- %3W'#-*PX' +'

%3+%56+1' (2&13+' (1* ;'(%PX' 3* $#%;<*T *((%- ;'+2-'( '[$2# %3W'#-*PX' +*(
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 !"#$! %&'( )*+,-./!01* 2* 3/*4#55*

 !"#$%&"' (!)'"

*'+&% ,% ,!,'-

6*7#  !"!#$%&'#!(#)*

89:*2* 2# !4#55* ;<=>?@  !"#$%!&

*)./' ,% &!"%0!-

#+:/!2! 2A/#:*/A*/!ABC#+:/!2!DE2!:!F

5!G2! 2A/#:*/A*/!ABC5!A2!DE2!:!F

;<=>?@  !"#$%!& +""%,-- !"!#$%&'#!(#)*-.)&/0

HI>I J=KIL

M!:*/ NOO

;#/PA0* 2# I+2#Q!01* +*7#DA+5:!+4A!5D-#/!2!

1).-&%"

6R7#/* 2# 4*73.:!2*/#5 S'

 A3* 2# 4*73.:!2*/ 7S&Q$!/-#

 !

8#7T/A! >=8 S' HU

=/7!B#+!7#+:* SVWO HU

X A73*/:!+:# /#55!$:!/ Y.# 4!2! .7! 2#5:!5 4*+5.$:!5 3*2#7 5#/ #53#Z

4A!$AB!2!& =55A7[ /#5:/A+-A7*5 * +R7#/* 2# A+2APG2.* /#4.3#/!2*5 3*/ 4$!55#&

<*/ #Q#73$*[ 3*2#7*5 !-/#-!/ +! 4*+5.$:! !$-.7! 2#:#/7A+!2! 3/*3/A#2!2#

Y.# :*2* * A+2APG2.* 2#P# 4*+:#/[ *.[ ,$:/!/ !$-.7 A+2APG2.* Y.# 3#/:#+0! !

.7! 4$!55# #53#4G,4!&

\A]#/#+:# 2* 3/*4#55!7#+:* 2! #:!3! 2# -#/!01* 2# #5:!:G5:A4!5[ #5:!

#:!3! #QA-# 2# .7 -/!+2# +.7#/* 2# 4*73.:!2*/#5 +* '()*& +& <*/97[ !5

*30^#5 2# *:A7AB!01* 2* _.Q* 2# :!/#]!5 +! /#4.3#/!01* 2# A+2APG2.*5 3*2#7

P!/A!/[ 3!/! !55A7[ "!$!+4#!/ * P*$.7# 2# 3/*4#55!7#+:* #+:/# *5 4*73.:!Z

2*/#5 2* '()*& +& =5 *30^#5 2# *:A7AB!01* 51* 2#54/A:!5 +! 5#01* V&`[ +* 4!3G:.$*

V&

 ! "#$%&''()&*+$ ,& ,(,$'

6* 3/*4#55* 3/*3*5:*[ ! !"*/2!-#7 2# /#4.3#/!01* 2# A+]*/7!01* #5:a

"!5#!2! #7 #+:A2!2#5& b5:# :A3* 2# ".54! 9 +*7#!2* 4*7* cU.54! 4#+:/!2!

#7 #+:A2!2#5d e2* A+-$f5 ,!&%&- ' !&+%' * .+'/g[ *+2# .7! #+:A2!2# 9 .7

/#4./5* 4.h! 2#54/A01* 9 /#.+A2! 2# 2A]#/#+:#5 ]*+:#5 iSS[ %jk& 6! #:!3! 2!

#54*$l! 2# A+2APG2.*5 +! 5#01* %&%[ !3/#5#+:!Z5# *5 2#:!$l#5 2#5:! !"*/2!-#7&

L 3/*4#55* 3/*3*5:* 4*+5#-.# /#.+A/ A+]*/7!0^#5 2#5:#5 /#4./5*5[ Y.# 2#

]*/7! -#/!$ 51* +*7#!2*5 ! 3!/:A/ 2# A+2APG2.*5[ 3*/ 3#/:#+4#/ ! 4$!55#5

#53#4G,4!5 Y.# 5# 3/#:#+2# /#$!4A*+!/& = A+]*/7!01* 2*5 A+2APG2.*5 /#4.3#/!2!

 !

 !"#$%&'(  !" #$%& '( )&"%!#*'&+ '(,-$'& ("  !"#$% &'( )'*+,-'. ./01
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 !"#!$%&!'! % (&'%)!'! *+#+ ,# '+*,#%&-+. / '+*,#%&-+ *+&0('%"! !

&!-,"%$! 0%#(%0-",-,"!'! '! (&1+"#!23+.

/ 4"+*%00+ '% 5,0*! "%6&% '+(0 -(4+0 '% (&1+"#!23+ 4!"! *!'! (&'(78',+9

%0*"(-+0 ! 0%:,(";

<.  !"#!$%&'&%( % )%*'+,%( &" $-&$./&0"1 =0-!0 (&1+"#!2>%0 03+ "%?

*,4%"!'!0 ,0!&'+ !0 *+&0,@-!0 233 % 2349 A,% 03+ '%0*"(-!0 &! -!5%@!

B.<.

C. 5-6"!7'+8" &' &%!%6%!%-9$'+8" &' :)5 &" $-&$./&0"1 D EFG

'% *!'! (&'(78',+  '%"%1%"%&*(!'! ,-(@($!&'+?0% + 4"+-+*+@+ HIIJ9 +

'%"%1%"%&*(!#%&-+ '% ,#! EFG "%0,@-! %# ,#! '%0*"(23+ FKL '+ "%*,"0+

('%&-(M*!'+9 *+# +5N%-(7+ '% "%*,4%"!" #!(0 (&1+"#!23+ O<9 BPQ. =0-%

4"+*%00+ *+&0('%"! A,% &%# -+'+0 +0 '!'+0 03+ 4,5@(*!'+0 &+ 0%"7(2+ '%

RJDFST  !"#$%!& OCQ. =0-! (&1+"#!23+ *+#4@%#%&-! +0 '!'+0 +5-('+0

!-"!7 0 '+ FKL "'(# A,% '(04+&(5(@($! 0,5*+&N,&-+0 '% '!'+0 '! 1+&-%.

=0-!0 (&1+"#!2>%0 03+ "%*,4%"!'!0 !-"!7 0 '% ,#! +4%"!23+ ( )* . D

+4%"!23+ ( )* %)%*,-! !0 *+&0,@-!0 233 % 2349 '! -!5%@! B.<9 N,&-+ *+# +

4"+*%00+ '% '%"%1%"%&*(!23+. D0 (&1+"#!2>%0 03+ !&!@(0!'!0 4!"! %@(#(&!" !0

4+0087%(0 "%',&'U&*(!0. =0-!0 (&1+"#!2>%0 03+ *!"!*-%"($!'!0 % #!-%"(!@($!'!0

%# ,# '+*,#%&-+. V! L(:,"! B.W9!4"%0%&-!?0% ,#! (@,0-"!23+ '! +4%"!23+

'% ( )* . / '+*,#%&-+ :%"!'+  *+&0,#('+ 4%@+ 0%"7(2+ '% (&'%)!23+. D

%0-",-,"! '+ '+*,#%&-+ :%"!'+  !4"%0%&-!'+ &+ !4X&'(*% Y9 &! -!5%@! Y.Z.

SPARQL URI

Merge

Documento

L(:,"! B.W; [%":% '% (&1+"#!23+ '+ (&'(78',+

V+ 4"+*%00!#%&-+ '% '!'+09 ! +4%"!23+ '% ( )*  !-"(5,8'! ! ,#!

-!"%1! [!4F%',*%. E#! +4%"!23+ ( )* "%*,4%"! ! (&1+"#!23+ 0+#%&-% '%

,# (&'(78',+. V+ *!0+ '% *@!00% ;$;"1+,-" (%,+)&%,. + &6#%"+ '% (&'(78',+0

 <W\<Z9 %00! #%0#! A,!&-('!'%  %A,(7!@%&-% !+ &6#%"+ +4%"!2>%0 ( )* 

&%*%00]"(!0 4!"! "%*,4%"!" !0 (&1+"#!2>%0 '+0 (&'(78',+0.
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 ! "#$%& '!(%&$#)$* (#&# % +,-*++% .# %(*&#/0% .*  !"#! 1 # -%%&.*2

)#/0% .% $*!(% .* &*+(%+$# .* -#.# ,! .%+ +*&3'/%+ ,+#.%+ )% (&%-*++#!*)$%

.* .#.%+4 5%& *6*!(7%8 +* # -%)+,7$# #% +*&3'/% .* .#.%+ 95:;<= "#7>#&8 1

#$'3#.# ,!# *+(*&# .* ,!# .*$*&!')#.# ?,#)$'.#.* .* $*!(%8 #$1 +*& *6*2

-,$#.# )%3#!*)$*4 @% +*&3'/% .* ').*6#/0%8 # -%)-%&&A)-'# .* &*?,'+'/B*+ .*

').*6#/0% 1 ,! (&%C7*!# &*+%73'.% .# !*+!# "%&!#4 D 3#7%& .* *+(*&# .*

$*!(% .#+ &*?,'+'/B*+ * #+ ?,#)$'.#.*+ .* $*)$#$'3#+ +0% %(/B*+ .* %$'!'E#/0%

-%)FG,&H3*'+ .% (&%-*++% (&%(%+$%4

: #)H7'+* .# .*+-&'/0% .% *&&%8 *! -#+% .* "#7># )#+ &*?,'+'/B*+8 #I,.#

# .*F)'& ,!# #/0% )% J,6% .* (&%-*++#!*)$%4 5%++K3*'+ "#7>#+ .% +*&3'/%8

#,+A)-'# .% &*-,&+% +%7'-'$#.%8 * ?,#7'.#.* .%+ .#.%+8 #"*$#! % (&%-*++#!*)$%

.#+ $#&*"#+ L#(;*.,-*4

 !"!"

#$%&'()*+%

5#&# # -7#++* .* #&$'G%+ #-#.A!'-%+ .# "%)$*  !"!#$%&'#!(#)* "%'

(%++K3*7 -%7*$#& .%-,!*)$%+ .* MNOOP ').'3K.,%+8 -%! ,!# (*&.# .* MO

.%-,!*)$%+4 Q+$# !#&G*! .* *&&% 1 &*+,7$#.% .%+ $*!(%+ .* &*+(%+$# .%

+*&3'/% .* ').*6#/0%4 R%!(&%3%,2+* # *6'+$A)-'# .%+ ').'3K.,%+ +%7'-'$#.%+8

!#+ % +*&3'/% .* ').*6#/0% )0% -%)+*G,', (&%-*++#& %+ &*+(*-$'3%+ .%-,!*)$%+4

5#&# #+ -7#++*+ ?,* &*(&*+*)$#! % !#$*&'#7 !,7$'!K.'# "%&#! -%7*$#.%+

.%-,!*)$%+ .* PSTT ').'3K.,%+8 %).* UUVO +0% .* 3K.*% * MWVT .* H,.'%4 @0%

%-%&&*, (*&.# .* .#.%+ )*+$# -%7*$#4

Q+$*+ &*+,7$#.%+ "%&#! %C$'.%+ ,+#).% # -%)FG,&#/0% #(&*+*)$#.# )#

$#C*7# V4W4

D+ &*+,7$#.%+ .*+$# *$#(# +0% .*$#7>#.%+ )# +*/0% W4U8 .% -#(K$,7%

W4 @*+$# +*/0%8 $#!C1! +0% #(&*+*)$#.#+ .'"*&*)$*+ *+$#$K+$'-#+ +%C&* #+

').'3K.,%+ .#+ -7#++*+ *+-%7>'.#+8 * ?,* +0% .* G&#).* ,$'7'.#.* (#&# % ,+,H&'%

)% !%!*)$% .# *+-%7># .* ').'3K.,%+ &*7*3#)$*+4

 ! 

,()-) *$ $%.+'/) *$ 01*234*&+%

@*+$# *$#(# '.*)$'F-#!2+* %+ ').'3K.,%+ ?,* "#E*! (#&$* .# C,+-# .*

"%)$*+8 %+ ?,#'+ &*(&*+*)$#! %+ $X('-%+ .* ')$*&*++* ?,* (&*$*).*2+* -%)*-$#&4

5#&# '+$%8 % ,+,H&'% (&*-'+# &*+%73*& ,!# ?,*+$0%Y

$% % &'!()&*+," - &('&./'-% 0! (1% 23 +!")!4, '% +%()!5'% !6,)% 7-!

!8! 9%00-&:

Z -7#&% ?,* # 7')G,#G*! (#.&0% (#&# -%)+,7$#+ .* .#.%+ *! "%&!#$%

;[\ 1 # 7')G,#G*! 95:;<=8 %).* ,!# -%)+,7$# *+$H -%!(%+$# .* -%)I,)/B*+
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 ! !"!#!$%&'  ! ()'*+ %,-& < !"#$%&> <'(#)$*+)&> <,-"#%&>. /)! 0!*!(!

& $&#!  !  !"#$ %"&!'$ 12345 6& !$%+$%&. + ",$7)+7!# 8 ",#,%+ + /)+$ &

'! %0+%+  ! -0&*)0+0  + &' !# *&"!9:!' #),%& ;!%!0&7<$!+'5 = >+0,+9?& $+

!'%0)%)0+ ! $&' >&*+()"@0,&  &'  + &' %&0$+  ,AB*," + !'*0,%+  ! )#+ *&$')"%+

CD=EFG 1HI45

JK,'%!# &)%0&' !'%) &' '&(0! ()'*+' (+'!+ +' !# -+"+>0+L*;+>! 12M. 2N.

2I. 2H4. -+0+  + &' $+O!( '!#P$%,*+ !  + &' EQR5 J'%!' %0+(+";&' +-0&>!,%+#

+ ',#-",*, + !  + ()'*+ -&0 -+"+>0+L*;+>!.  + & /)! !'%! %,-& ()'*+ 8 A@*,"  !

)'+0 -!"& )')@0,&. -&,' !"+ !'*&$ ! /)+"/)!0 ,$A&0#+9?& !'%0)%)0+" ')(S+*!$%! T

*&"!9?&  !  + &'5 U+' !'%+' +(&0 +7!$' $?& +-0&>!,%+# + $+%)0!V+ !'%0)%)0+ +

/)! &A!0!*! &'  &*)#!$%&'  !'*0,%&' !# EQR 1HI45

D&0 &)%0& "+ &. +(&0 +7!$' 122. 2W. 2X. 2Y. 2Z4 (+'!+ +' !# -+"+>0+'L

*;+>! %!# ",#,%+9?& +& !K-0!''+0 >@0,&' 70+)'  + !'%0)%)0+  &'  + &'. /)+$ &

& )')@0,& %!# *&$;!*,#!$%& -+0*,+"  + A&$%!5 J'%!' %0+(+";&' !'%!$ !# + ()'*+

-&0 -+"+>0+L*;+>! *&# *+-+*, + !  ! *&$')"%+' !'%0)%)0+ +'. +'',#. +70!7+#

&-!0+ &0!' '&(0! &' +%0,()%&' ! >+"&0!'  &'  + &'5

[ +)#!$%&  ! !K-0!'',>, + !  +' *&$')"%+' %!# 0!"+9?&  ,0!%+ *&# +

*&#-"!K, + !  ! -0&*!''+#!$%&. ! #),%&'  &' #& !"&' (+'!+ &' !# 70+A&'

122. 2W. 2X4 $?& '?& +-",*@>!,' !# 70+$ ! !'*+"+5

[ -0&*!''& -0&-&'%& + &%+ & #& !"&  !\$, & -&0 Q!"(0) 1HI4. (+'!+ &

!# 0!*)-!0+9?&  ! !$%, + !' *&# ,$A&0#+9?&  !  + &' '!#,!'%0)%)0+ &'5 [

%0+(+";&  !'*0,%& -&0 Q!"(0) 8 A&*+ & $+ ,$ !K+9?&  !  + &'. #+' & #& !"&

-& ! '!0 )'+ & -+0+ + +$@",'!'  ! .$/01. ! +(&0 +7!$'  ! ,$A!0<$*,+  ,'%0,()B +5

[ +)%&0 +-0!'!$%+ & U&%&0  ! E!*)-!0+9?&  ! ]$A&0#+9?& C!#P$%,*+ ^ & ,$7"<'

 #2+/%$* 3/4&(2+%$&/ 5#%($#6+. 7/8$/#. C]EJ$_. )'+ & $+ , !$%,\*+9?&  !

,$ ,>B )&' 0!"!>+$%!'. -+0+ !"!' '!0!# )'+ &' $+ ()'*+  ! A&$%!'  !  + &'5

`#+ 0!A!0<$*,+  !%+";+ +  ! *&#& )'+0 !'%! #&%&0 -& ! '!0 !$*&$%0+ + !#

1W345

= !%+-+  ! !'*&";+  ! ,$ ,>B )&'.  !%+";+ + '!7),0. *&$','%!  ! &-!0+9:!'

!K!*)%+ +' !# '!/)!$*,+. *&#& ,")'%0+ & $+ \7)0+ H5X5 C?& !"+' !$%0+ +  !

 + &'. -0&*!''+#!$%&  !  + &' ! 0!')"%+ &'5

[ a)K&  ! &-!0+9:!' *&$'&#!  + &' !'%+%B'%,*&' 7!0+ +' $+' !%+-+'

+$%!0,&0!'5 b&#& $+ !%+-+  ! !'*&";+  ! *"+''!'. !'%+ !%+-+ A&0$!*! +& )')@0,&

)#+ !'*&";+  &'  + &' *&#& -+0%!  + !$%0+ +  !  + &' -+0+ '!0!# -0&*!''+ &'

^'!9?& H5H5M_5 6!'%+ !'*&";+ '?&  !\$, &' &' ,$ ,>B )&'  +' *"+''!' 0!*)-!0+ +'

! )# a)K&  ! %+0!A+'5 [ *+00!7+#!$%& ! & -0&*!''+#!$%&  !  + &' '?&

%0+%+ &' -!"&' '!0>,9&'  ! $)>!# ^'!9?& H5H5N_5 R,$+"#!$%!. &' 0!')"%+ &'

'?& +0#+V!$+ &' $& '!0>,9&  ! ,$ !K+9?& ^'!9?& H5H5I_5 J'%!' 0!')"%+ &'

*&00!'-&$ !# *&# +' A&$%!' !$*&$%0+ +'5
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I

III

V

IV

II

I. Dados estatísticos.

II. Escolha de indivíduos.

III. Escolha de fluxo de trabalho.

IV. Carregamento dos dados na nuvem.

V. Processamento de dados.

VI. Dados indexados.

VI

Entrada ResultadosProcessamento

Geração

de

Estatísticas

Escolha

de

Indivíduos

Ranking

Configuração

Escolha

de

Classes

 !"#$% &'() *+,%-.%/+0,1 2% +,%3% 2+ +451-.% 2+ !02!672#14

 ! !"

#$%&'(' () ('(*+

,,! #+-*./' () ,$(012(3*+

8 09/+$1 2+ 3$13$!+2%2+4 2+ ,!31 2+ 2%214 :21 !0"-;4  !"! #$%#&$"'&(<

= 5104!2+$%21 51/1 >%,1$ >#02%/+0,%- 0% +451-.% 2+ !02!672#14' ?+"#021

%4 +4,%,74,!5%4 2%4 ,%@+-%4 A'& + A'B 21 5%37,#-1 AC D#+ %3$+4+0,%/ #/%

2!4,$!@#!EF1 2% D#%0,!2%2+ 2+ $+-%EG+4 + 3$13$!+2%2+4 31$ 215#/+0,1 2%4

5-%44+4 +451-.!2%4C 14 215#/+0,14 51$$+43102+0,+4 %14 !02!672#14 D#+ 510,;/

#/ 09/+$1 !/31$,%0,+ 2+ 3$13$!+2%2+4 4F1 $+-+6%0,+4 01 3$15+441 2+ @#45%'

*+6+H4+ %0%-!4%$ ,%/@=/ 1 ,!31 2+ !0>1$/%EF1 214 6%-1$+4 D#+ 510,;/

%4 3$13$!+2%2+4' I1 5%41 2% 5-%44+ 2+ JK$,!"1 K5%2;/!51LC +M!4,+/ ,$;4

3$13$!+2%2+4 D#+ 51-%@1$%/ 51/ !0>1$/%EF1 2+ ,!31 ,+M,1 0% 2+45$!EF1 214

2%214C +4,%4 3$13$!+2%2+ 4F1  !"#$)!*&)C %&%'$!*("$!+" + !($"'")&' K4 1#,$%4

3$13$!+2%2+4 0F1 4F1 $+-+6%0,+4 0% +M,$%EF1 2+ 3%-%6$%4H5.%6+ 3%$% 1 3$15+441

2+ @#45%C 51/1 = $+51/+02%21 31$ I!N1-16 OPAQ' K4 3$13$!+2%2+4 51/ 6%-1$+4

2+ ,!31 !)*) 1# +,-. ' 0F1 4F1 5104!2+$%2%4 0% @#45%C + 4F1 R-,$%2%4

%#,1/%,!5%/+0,+ 01 3$15+441 2+ +M,$%EF1'

S1$ 1#,$1 -%21C !0>1$/%EF1 41@$+ % 3$13$!+2%2+ /%!4 #4%2% 01 215#/+0,1

51-+,%21 ,%/@=/ %T#2% 01 R-,$1 2+ !02!672#14' S1$ +M+/3-1C 014 215#/+0,14

2% 5-%44+ K$,!"14 K5%2;/!514 1@4+$6%H4+ D#+ % 3$13$!+2%2+ %&%'$,$' 2+ ,!31

,+M,1 = @%4,%0,+ #4%2% 0% 2+45$!EF1 214 !02!672#14C 51/1 %3$+4+0,% % ,%@+-% &'B

:+4,U4 !0>1$/%EG+4 4F1 1@,!2%4 0% +,%3% 2+ +451-.% 2+ 5-%44+4C 0% 4+EF1 &'A<'

V104+D#+0,+/+0,+ 0%4 +4,%,74,!5%4 2% ,%@+-% A'&C 1 09/+$1 2+ 3$13$!+2%2+4

2+ ,!31 2+ 2%214 %3$+4+0,% #/ 6%-1$ 5104!2+$U6+- 3%$% % 2+45$!EF1 2+ #/ 4W

215#/+0,1C !4,1 51/1 $+4#-,%21 21 #41 >$+D#+0,+ 2% 3$13$!+2%2+ %&%'$,$''

X0>+-!Y/+0,+ 1 6%-1$ 2+4,% 3$13$!+2%2+ = 2+ 0%,#$+Y% Z[XC +0,F1 14 !02!672#14
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 !" !#$% "#&$ '()'(*"+$+" ,-) #-) ("."/$,&"# ,$ 0!#1$ +" 2),&"# +" +$+)#3

4)(&$,&)5 '$($ *+",&*61$( *,+*/7+!)#  !" 1).$0)($% #*8,*61$&*/$%",&"

,) '()1"##) +" 0!#1$5 9 ,"1"##:(*) ",1),&($( *,+*/7+!)# 1)% ) %$*)( ,;%"()

+" '()'(*"+$+"# +" &*') &"<&) " 6.&($( *,+*/7+!)# 1)% '()'(*"+$+"#  !" ,-)

#-) ("."/$,&"# ,$ 0!#1$ +" 2),&" +" +$+)#3

=#&$# #*&!$>?"# )2"("1"% !% 1",:(*) 1),/",*",&" '$($ &"#&$( $# 1$'$1*@

+$+"# +$ $0)(+$8"% +" 0!#1$ ')( '$.$/($@1A$/" '()')#&) ')( B".0(! CDEF3

4$($ ("$.*G$( !%$ 0!#1$ ,$ 1).">-) +" +$+)# 9 ,"1"##:(*) 1(*$( !%$ 1),#!.&$

#"8!,+) $ #*,&$<" $'("#",&$+$ ')( H1I$,+."## CJKF3 L '(*,1*'$. $(&"2$&) +"

MNO=, 9 ) 1$($1&"(" 8",9(*1)  P+) *,8.Q#  !"#$%&# R5 '$($ 1),#!.&$( %;.&*'@

.)# 1$%')# +$ "#&(!&!($ +) +)1!%",&)3 MNO=, &$%09% 2)(,"1" !% 1),S!,&)

+" )'"($+)("# '$($ "<"1!&$( )'"($>?"# #)0(" ) 1),&";+) )! #)0(" $ "#&(!@

&!($ +$# &!'.$# +) +)1!%",&)3 L'"($+)("# 0))."$,)#5 )'"($+)("# +" '("6<)#5

)'"($+)("# +" '()<*%*+$+"5 " #*%'."# 0!#1$# +" &"(%)# )! 2($#"#5 $S!+$% $

*+",&*61$( $ *,2)(%$>-) +"#"S$+$ CJKF3

T$ .*#&$ D3U5 $'("#",&$@#" $ 1),#!.&$  !" ("1!'"($ )# *,+*/7+!)#  !"

,-) 1),&Q% $ '()'(*"+$+" +" +$+)#  !!"#$$"%&'()&*$)+!)')*,$-.-)$%&.

P.*,A$ UR5 " $ !"."#  !" 1),&Q% &(*'.$# 1)% $ '()'(*"+$+" !"#$%"%'(" P.*,A$

UR3 L ("#!.&$+) 9 )(+",$+) +" 2)(%$ +"1("#1",&" '".) 1$%') &'()!*+

","* P.*,A$ VR " $'("#",&$ ) 1$%') -!.)/0 +) +)1!%",&) P.*,A$ ER3

W*#&$ D3UX M".">-) +" *,+*/7+!)# +$ 1.$##" $(&*8) $1$+Q%*1)

 !"#$∗ %& '( ) &* ∗+,-.$∗ %/0 1* ∗+ 2

3 4 5 0 6#!/78059'95 9)4:2

; < 1 ) & 9#6 0 1 8 & )

Y 1),#!.&$ +$ .*#&$ D3U 9 ",1$%*,A$+$ 1)%) !%$ (" !*#*>-) Z[[4 $)

#"(/*>) +" *,+"<$>-)5 ) ("#!.&$+) +$ 1),#!.&$ 9 2)(%$&$+) " $'("#",&$+) ,$

*,&"(2$1" +" !#!:(*)3 O"##$.&$@#" $ #*%'.*1*+$+" +$ #*,&$<" +$ 1),#!.&$ 1)%

)'"($+)("# 8"($.%",&" 1),A"1*+)#5 $) 1),&(:(*) +$ 1)%'."<*+$+"  !" 2)(,"1"

!%$ 1),#!.&$ M4YO\W CJKF3 =#&" &*') +" 0!#1$ 9 %$*# $+" !$+)  !$,+) )

!#!:(*) 1),A"1" )# +$+)#  !" "#&-) 1),&*+)# ,$ 2),&" +" +$+)#3

Y 1),#!.&$ ("1!'"($ #-) !% &)&$. +" ]J^_ *,+*/7+!)#5 1),&",+) )#

+)1!%",&)# +)# *,+*/7+!)# 1)(("#'),+",&"# UD '()'(*"+$+"# +" &*') +" +$+)

1)%) %:<*%) " 1)%) %7,*%) U3 =#&" ,;%"() +" +)1!%",&)# 9 #!61*",&" '$($

1)%">$( $ +"6,*( !%$  !$,&*+$+" +" $+" !$+$ '$($ $ 0!#1$ +" 2),&"#3

4$($ $ 1).">-) +" %$&"(*$. %!.&*%7+*$ $'.*1$%@#" )# %"#%) 1(*&9(*)#5 %$#

$ +*#&(*0!*>-) +$# '()'(*"+$+"# +)# *,+*/7+!)# ,)# +)1!%",&)# 1)."&$+)# 9 %$*#
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 !"#$! %&'( )*+,*-#.!.#/ .! 0$!//# !*1-2+ !0!.34-0+

 ! "#$%#&'()(' *&%$ +,-'#$ ('

($./-'01$2

"#$%#&'()(' (' 1&%$ (' ()($ 3 !"! #$%&'$"(')4

)56 711,(88,9*$&+*28.081#*4/8.!1# .!1# 6'::;

)5; 711,(88,9*$&+*28.081#*4/81-1$# /1*-<2 6=>?=

)5? 711,(88@@@&@?&+*28;:::8:68

*.AB/07#4!C$!"#$

/1*-<2 6=>?=

)5% 711,(88,9*$&+*28+<1+$+2D8"-"+8!"/1*!01 /1*-<2 6?E:?

)5= 711,(88,9*$&+*28+<1+$+2D8"-"+8F+$94# /1*-<2

G-<1#2#*H

66%:I

)5' 711,(88,9*$&+*28+<1+$+2D8"-"+8-//9# /1*-<2

G-<1#2#*H

6:;IE

)5I 711,(88,9*$&+*28+<1+$+2D8"-"+89*- /1*-<2

GJKLH

';E6

"#$%#&'()(' (' $56'1$ 3*+,'-" #$%&'$"(')4

)M6 711,(88@@@&@?&+*286>>>8:;8

;;B*.AB/D<1!NB</C1D,#

JKL 6'::?

)M; 711,(88,9*$&+*28.081#*4/80*#!1+* JKL 6'::?

)M? 711,(88,9*$&+*28+<1+$+2D8"-"+8

!917+*$-/1

JKL 6'::?

)M% 711,(88,9*$&+*28.081#*4/8-/,!*1+A JKL 6'::?

)M= 711,(88,9*$&+*28+<1+$+2D8"-"+8/1!19/ JKL 6=>>'

)M' 711,(88,9*$&+*28+<1+$+2D8"-"+8

,*#/#<1#.!1

JKL 6%%6=

)MI 711,(88@@@&@?&+*28;::;8:I8

+@$C/!4#!/

JKL ;;=%

)ME 711,(88,9*$&+*28.081#*4/8,9"$-/7#* JKL %=;

)M> 711,(88,9*$&+*28+<1+$+2D8"-"+8

#.-1+*$-/1

JKL 6?:

9<-A+*4#O 0+4+ P !,*#/#<1!.! <! 1!"#$! =&' .! /#QR+ =&;O .+ 0!,S19$+ =& T 1!"#$!

T&6 .+ !,3<.-0# T !,*#/#<1! !/ ,*+,*-#.!.#/ .!/ 0$!//#/ .# 4!1#*-!$ 49$1-4S.-!

# 0+4+ /R+ .-/1*-"9S.!/ <! 0+$#QR+ .# .+094#<1+/ G#/1U/ -<A+*4!QV#/ /R+

+"1-.!/ <! #1!,! .# #/0+$7! .# 0$!//#/O <! /#QR+ %&=H& W+</-.#*!<.+ #/1!

-<A+*4!QR+O ! .#0-/R+ .# X$1*!* +/ -<.-FS.9+/ 0+4 ! ,*+,*-#.!.# 5&5$7 !"

<R+ P !.#Y9!.!&

Z+ #<1!<1+O + 4!1#*-!$ 49$1-4S.-! #/1U *#$!0-+<!.+ 0+4 .-A#*#<1#/ 1[,-0+/

.# -<1#*#//# 0+4+( 0-3<0-!O /!\.#O 1#0<+$+2-! # #<2#<7!*-!O X$+/+X!O $-1#*!19*!O

#<1*# +91*+/O 94 1+1!$ .# 66% 1[,-0+/ .# -<1#*#//#& L/1+ ,+.# *#/9$1!* #4 94!

"9/0! 49-1+ .-F#*/!O ,+*1!<1+O +/ -<.-FS.9+/ .#/1! 0+$#QR+ /R+ X$1*!.+/ /+B

4#<1# ,+* 94 1[,-0+& M 1[,-0+ #/0+$7-.+ P  !!"#$$%&!&'(")*'&+',-$!(".+$

)*/.*))0.*/1&*%1!)+ *(2(/3 # P 9/!.+ <! .#/0*-QR+ .# ?:I -<.-FS.9+/& T

0+</9$1! 9/!.! ,!*! -.#<1-X0!* +/ -<.-FS.9+/ P !,*#/#<1!.! ! /#29-*&
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 !"#$ %&'( )*+*,-. /* !0/!12/3." /$" 4+$""*" /* 5$#*6!$+ 53+#!52/!$

 !"#∗$%&'( ) * + ,-$%*!. /!* * 0 / !.-1

2 &3 0 ,#!'45036763 6*&+1

8 9 / * : 6#, 0 / 5 : *

7$ +!"#$ %&' $ 4.0"3+#$ $86*"*0#$/$ 9+#6$ ." !0/!12/3." 3"$0/. . 86*/!4$/.

 !!"#$$"%&'()&*$+,$!-&./$/%01-,! :+!0;$ <=> #*0/. 4.5. .?@*#. . 1$+.6

/* A*0B!0**6!0BC> #*65. D3* E.65$ 8$6#* /$ FGH  !!"#$$+2!2()"-3(2,(%4$

!)"5,$ !"#!  $#!"623+6!-, 3)')*7& I 4.0"3+#$ .6/*0$ . 6*"3+#$/. 8*+.

4$58. !%&'$()*)( :+!0;$ '= * $86*"*0#$ . 4$58. +$#', /. /.435*0#.

:+!0;$ J=& F5$ 1$0#$B*5 /$ $?.6/$B*5 $86*"*0#$/$ 8.6 K4L$0/+*"" MNOP> Q

4.0"!/*6$6 .  !"#$%!&# /." 1.4$?3+R6!." 3"$/."> $""!5 $ *"#63#36$ /$ 4.0"3+#$

Q /*90!/$ 4.5 35$ 4.58+*S!/$/* ?$!S$ * ER4!+ /* *0#*0/*6& T.6 .3#6. +$/.>

." #*65." /$" ?3"4$" 0-. 86*4!"$5 "*6 *S$#." 8$6$ 4.0"*B3!6 E$U*6 35$ ?3"4$>

Q 4+$6. D3* . *"8$,. /* 6*"3+#$/." 8./* 1$6!$6 /* $4.6/. 4.5 . 0V5*6.

/$" 8.""21*!" .4.66W04!$" *04.0#6$/$"> .3 "*@$> "* *S!"#*5 /.!" 1.4$?3+R6!."

/!E*6*0#*" 4.5 . 5*"5. 0.5* /. 6*436".> . 5.#.6 /* ?3"4$ 6*#.60$ ."

!0/!12/3." /* $5?." 1.4$?3+R6!."&

   ! "#$%&'( )* +,-% )* .(/*0(#

L.5. *5 #./$" $" *#$8$" Q 0*4*""R6!. /*90!6 35 X3S. /* #$6*E$"& I

/*90!,-. /*"#* X3S. #*5 6*+$,-. /!6*#$ 4.5 $ D3$0#!/$/* /* /$/." D3* "*

86*#*0/* 86.4*""$6& F5$ 6*E*6W04!$ ?R"!4$ /. 1.+35* /* 86.4*""$5*0#. Q .

0V5*6. /* !0/!12/3." *"4.+;!/."& Y3#6$ 6*E*6W04!$ Q $ D3$0#!/$/* /* 8$+$16$"Z

4;$1* 8.6 /.435*0#. D3* Q B*6$/$ 8$6$ *S*43#$6 $ ?3"4$ /* E.0#*" /* /$/."&

["#* V+#!5. 8$6\5*#6. /*1* "*6 $@3"#$/. 0$ *#$8$ /* 4.09B36$,-.> /*"46!#$ 0$

"*,-. %&<&

Y X3S. /* #$6*E$" K$8G*/34* Q 4.58."#. 8.6 /.!" 8$""."( . 86!5*!6.

*S#6$! $" 8$+$16$"Z4;$1* /." /.435*0#." D3* 6*86*"*0#$5 ." !0/!12/3." 4.+*Z

#$/."> * . "*B30/. *01!$ $" ?3"4$" 8.6 8$+$16$Z4;$1* 8$6$ . 20/!4* "*5\0#!4.&

Y" /*#$+;*" /*"#* X3S. "-. /*#$+;$/." 0$ "*,-. N&'> /. 4$82#3+. N&

1!1!2

3/%$*##(4*5.%

 6! 7(//*8(4*5.% )* )()%#

]*8.!" D3* . 3"3R6!. 6*$+!U$ $ *"4.+;$ /* !0/!12/3."> B*6$Z"* 35$ +!"#$

/*"#*" !0/!12/3." D3* 8."#*6!.65*0#* Q 4$66*B$/$ 0. "*61!,. /* $65$U*0$Z

5*0#.& ["#$ +!"#$ Q 4$66*B$/$ @30#$5*0#* 4.5 $" 4.09B36$,^*" /. X3S. /*

#$6*E$"& F5 6*"35. /." /$/." 4$66*B$/." Q $86*"*0#$/. 0$ #$?*+$ %&_&
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 !"#$! %&'( )*+,-./!01* 2* 3/*4#55*

 !"#$%&"' (!)'"

*+,&! -% ./-+01-2',

6758! ./$9:./$;: ./$<: & & & ./$+

3)24' -% &!"%5!,

#+8/!2! 27/#8*/7*/!7=>#+8/!2!?@2!8!A

5!B2! 27/#8*/7*/!7=>5!72!?@2!8!A

8#/C*5 9D

E#/F70* 2# G+2#H!01* +*C#?7+58!+47!5?-#/!2!

6)2,&%"

IJC#/* 2# 4*C3.8!2*/#5 K

 73* 2# 4*C3.8!2*/ C9&H$!/-#

 !

L#CM/7! NOL 9K PQ

O/C!=#+!C#+8* 9RSD PQ

 ! "#$%&''()&*+$ ,& ,(,$'

G2#+87,4!2*5 *5 7+27FB2.*5: T +#4#55U/7* #H8/!7/ * 4*+V.+8* 2# 3!$!F/!5W

4X!F# 2*5 2*4.C#+8*5& Y58!5 3!$!F/!5W4X!F# 51* #+4!C7+X!2*5 !* B+274#

5#CZ+874* +! [#" 3!/! /#!$7=!/ ! ".54! 2# \*+8#5 # #58# B+274# 4*+8TC .C!

!C*58/! 57-+7,4!87F! 2* ].# T 3."$74!2* +!  !"#$% &'$" ()*) # +! [#"&

O557C: 4*C* T 7+274!2* +* 3/*4#55* 3*/ I7^*$*F _9K`: * B+274# 5#CZ+874*

/#4#"# ! /#].75701* # /#53*+2# 4*C .C 4*+V.+8* 2# 7+27FB2.*5 ].# 3#/8#+4#C

! .C! 2#8#/C7+!2! \*+8# 2# 2!2*5& a!/! /#!$7=!/ ! ".54! T #54*$X72* * B+274#

5#CZ+874* E7+274# b2* 7+-$c5 +,$ -$.)"*!/ 0$1 2"%$3 d& e E7+274# T 4*C3*58*

3*/ .C 4*+V.+8* 2# 5#/F70*5 f#" 4"56!"$ ].# 2753*+7"7$7=! *5 2!2*5 4*$#8!2*5

2!5 27\#/#+8#5 \*+8#5 2# 6eg& a!/! #+F7!/ .C! /#].75701* !* E7+274# T .5!2!

.C! OaG: ].# /#!$7=! * 4*+8/*$# 2! /#].75701* # 2*5 /#5.$8!2*5 /#8*/+!2*5 3#$*

B+274#& g#8!$X#5 2! !/].78#8./! 2* E7+274# 3*2#C 5#/ #+4*+8/!2*5 #C _9;`&

I! #H8/!01* 2# 3!$!F/!5W4X!F# 51* .5!2*5 4*+4#78*5 2# C*2#$* 2# /#4.3#W

/!01* 2# 7+\*/C!01*: *+2# .C 2*4.C#+8* T /#3/#5#+8!2* 3*/ .C 4*+V.+8* 2#

3!$!F/!5W4X!F#: ].# /#4#"#C * +*C# 2# &%"$', -% 1/-+7% _R9`& e &%"$' -%

1/-+7% T .C! 3!$!F/! 4.V! 5#CZ+874! /#3/#5#+8! * 4*+8#J2* 2# .C 2*4.C#+8*&

a!/! 4!2! 8#/C*: 3*2#W5# !8/7".7/ .C 3#5*: 758* T: .C F!$*/ +.CT/74* ].# 7+W

274!/U * -/!. 2# /#$#FZ+47! 2!].#$# 8#/C* !* 2#54/#F#/ * 4*+8#J2* 5#CZ+874*

2# .C 2*4.C#+8* _R9`&

e C*2#$* F#8*/7!$ 2#,+72* 3*/ Q!#=!Wh!8#5 _R9`: /#3/#5#+8! *5 &%"$',

-% 1/-+7% 2*5 2*4.C#+8*5 # 2!5 4*+5.$8!5 4*C* .C #53#0* F#8*/7!$& O557C: *5

F!$*/#5 !8/7".B2*5 !*5 8#/C*5 51* .5!2*5 3!/! 4!$4.$!/ * -/!. 2# 57C7$!/72!2#

#+8/# *5 2*4.C#+8*5 !/C!=#+!2*5 +* 5758#C! # ! 4*+5.$8! 2* .5.U/7*&

 !

 !"#$%&'(  !" #$%& '( )&"%!#*'&+ '(,-$'& ("  !"#$% &'( )'*+,-'. ./01
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 ! "!#$%! &$'!()*% +,! -+*#!+ '(.+ /*'!($+ 0123 4*(* $+'$ 56%5-%!7

28 9($:-.;5)* #! '$("! ;! #!5-"$;'! < ! #! );=%.+  !"#$%&' (%)$

*)%+#%&",>7 ?  ! 5*%5-%* :-*;'*+ &$@$+ ! '$("! ti *4*($5$ ;! #!5-"$;'!

di 8

A8 9($:-.;5)* #! '$("! $;'($ !+ #!5-"$;'!+ <"! #! );=%.+  !"#$%&' *)%-

+#%&",>7 ? B9 "$#$ * /($:-.;5)* #! '$("! ti ;* 5!%$C,! #$ #!5-"$;'!+8

D8 E;&$(+! #* /($:-.;5)* #! '$("! $;'($ !+ #!5-"$;'!+ <#"! #! );=%.+

.&/%)0%  !"#$%&' *)%+#%&", >7 ? EB9 "$#$ ! );&$(+! #* /($:-.;5)* #!

'$("! ti ;* 5!%$C,! #$ #!5-"$;'!+8

? /*'!( EB9 "$#$ * )"4!('F;5)* #$ -"* 4*%*&(*G !- +$H*G +$ -"* 4*%*&(*

*4*($5$ 5!" /($:-.;5)* ;!+ #!5-"$;'!+G $%* ;,! 4!#$ +$( -+*#* 4*(* #)+');=-)(

!IH$'!+ #* 5!%$C,!8 J+'$+ /*'!($+ +,! 5*%5-%*#!+ -+*;#! *+ +$=-);'$+ $:-*CK$+

* +$=-)(7

tfi,j : 9($:-.;5)* #$ -" '$("! ti ;! #!5-"$;'! dj 8

fi,j : 9($:-.;5)* ;!("*%)@*#* #$ -" '$("! ti ;! #!5-"$;'! dj 8

max
l

fl,j : 9($:-.;5)* "6L)"* #$ '!#!+ '$("!+ ;! #!5-"$;'! dj 8

fi,j =
tfi,j

max
l

fl,j
<MN2>

dfi : 9($:-.;5)* #$ -" '$("! ti ;* 5!%$C,! #$ #!5-"$;'!+8

N :  O"$(! #$ #!5-"$;'!+ ;* 5!%$C,! 8

idfi : E;&$(+! #* /($:-.;5)* #! '$("! ti ;* 5!%$C,! #$ #!5-"$;'!+8

idfi = log
N

dfi
<MNA>

tf Nidfi : 9($:-.;5)* #$ -" '$("! ti $ );&$(+! #* /($:-.;5)* #! '$("! ti

;* 5!%$C,! #$ #!5-"$;'!+8

tf Nidfi = fi,j × idfi <MND>

P*(* $;'$;#$( 5!"! $+'$+ /*'!($+ +,! -')%)@*#!+G *4($+$;'*N+$ -" $L$"4%!

#$ -" #!5-"$;'! ($5-4$(*#! #! +$(&)C! #$ );#$L*C,!8 J+'$ #!5-"$;'! Q

*4($+$;'*#! $" R82 ;! *4.;#)5$ R8 S $+'(-'-(* #! #!5-"$;'! ($5-4$(*#!

5!;'Q" ! 5*"4! $%&%'(%) #$T;)#! ;* '*I$%* U8D #! *4.;#)5$ U8 ? 5*"4!
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 !"#$% &%  !"'&"#! () *+,+-.+/ )0#.+1(+/ (+/ *.!*.2)(+()/ () (+(! (!

2"(2-1(&!3 (&.+"#) ! *.! )//+%)"#! () (+(!/ (+ )#+*+ () )/ !,4) ()  ,+//)/

5 67879:7 ;/#+/ *+,+-.+/ /<! +"+,2/+(+/ *+.+  +, &,+. !/ =+#!.)/ ()>"2(!/

+"#).2!.%)"#)7 ? /)@&2. +*.)/)"#+A/) ! #)0#! (!  +%*!  !"!#$!%7

 !"!#$!%&  !!"#$ %&'()(*'+, *+ -.)('/, 0123',*&2 %&'()(*'+, *+

-.)('/, 0123',*&2

B  +%*!  !"#$% #.C/ #).%!/ /2@"2> +#2-!/

(452',D{Quotations, P lato, Symposium} 5!/ "E%).!/  !"#2(!/ "! #)0#!

/<! ()/ +.#+(!/ "+ +"F,2/):7 ? =.)G&C" 2+ (!/ #).%!/ /<! (6= {2, 2, 2} .)A

/*) #2-+%)"#)3 #)"(!  !%! =.)G&C" 2+ %F02%+ max
l

f = 2 ) + =.)G&C" 2+

"!.%+,2H+(+ $ 6= {1, 1, 1}7 I+.+ 7= 160033 + =.)G&C" 2+ (!/ #).%!/ "+

 !,)J<! () (! &%)"#!/ $ 86= {6, 8, 26} ) ! 2"-)./! (+ =.)G&C" 2+ (!/ #).%!/

*86= {3.4, 3.3, 2.8} !K#)"(!A/) +//2% &% (6#*86= {3.4, 3.3, 2.8} *+.+ !/ #).%!/3

.)/*) #2-+%)"#)7 L!/ -+,!.)/ (6#*86 )" !"#.+(!/3 ! #).%! MN&!#+#2!"/O +*+.) )

 !%! ! %+2/ .),)-+"#) "! (! &%)"#!7

P()"#2> +(+/ +/ *+,+-.+/A 4+-) (! (! &%)"#!3 $ ") )//F.2! .)/*!"().

%+2/ (&+/ G&)/#Q)/R

5+: N&+"#+/ *+,+-.+/A 4+-) /<! )" +%2"4+(+/ *+.+ ! 1"(2 ) /)%S"#2 ! "+

T)KU7

5K: V!%! +/ *+,+-.+/A 4+-) /<!  !%K2"+(+/ *+.+ /) !K#). &% %),4!. .)/&,A

#+(!U

?/ .)/*!/#+/ ()/#+/ G&)/#Q)/ ()>")% ! -!,&%) () *.! )//+%)"#! )"-2A

+(! +! /).-2J! W+*X)(& )7 I+.+ .)/*!"(). + *.2%)2.+ G&)/#<!3 $ 2%*!.#+"#)

 !"/2().+. G&) ! Y2"(2 ) ,2%2#+ ! "E%).! () .)/&,#+(!/ .)#!."+(!/ )%  +(+

 !"/&,#+3 )/#) -+,!. $ Z[[[7 ;/#+ .)/#.2J<! =!2 )" !"#.+(+ (&.+"#) ! ()/)"-!,-2A

%)"#! ()/#) #.+K+,4!7

V+(+ (! &%)"#!  !..)/*!"()"#) +! .)/&,#+(! .)#!."+(! *),! Y2"(2 ) #)%

+ )/#.&#&.+ +*.)/)"#+(+ "+ #+K),+ \767 I!. !&#.! ,+(!3 ()*!2/ () &%+ K&/ + $

") )//F.2!  !"/2().+. +,@&"/ =+#!.)/3 )% .),+J<! +! /).-2J! () 2"()0+J<!3 *+.+

*)./2/#2. !/ (! &%)"#!/ .) &*).+(!/ (! Y2"(2 )R 5Z: ! -!,&%) ()  +(+ (! &A

%)"#! .)#!."+(!3 59: ! "E%).! () (! &%)"#!/3 ) 58: ! #)%*! () +.%+H)"+A

%)"#! (!/ (! &%)"#!/7 ?  !">@&.+J<! +()G&+(+ ()/#)/ =+#!.)/ 2"]&C" 2+ "!

/& )//! (! ]&0! () #+.)=+/7 ;/#)/ =+#!.)/ /<! )//)" 2+2/ "+ +.G&2#)#&.+ ()>"2(+

"!  +*1#&,! ^ 7

? _2@&.+ 67` +*.)/)"#+ (!2/ #2*!/ () +K!.(+@)"/ *+.+ K&/ +/ () =!"#)/

.),)-+"#)/3 &/+"(! +/ *+,+-.+/A 4+-) 2()"#2> +(+/7 ? /)@&2.3 &%+ ()/ .2J<!

()/#+/ +K!.(+@)"/ $ +*.)/)"#+(+R
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m termos m termos

 p termos

principais

 p termos

principais

k buscas

k k

(a) (b)

 !"#$% &'() *!+,- ./ 0#-1%-) 2%3 4,50!6%78, !6./+/6./69/ .%- +%:%;$%-<1=%;/>

203 ?1@5#:, ./ +%:%;$%-<1=%;/

 !" 4,50!6%78, !6./+/6./69/ .%- +%:%;$%-<1=%;/) A-1,:=/5<-/ %-  +%:%;$%-<

1=%;/ 1,5 5%!,$ ;%:,$ !"#$%" ., 1,6B#69, ./ 9/$5,- /C9$%D.,- ., .,1#<

5/69,' 4%.% 9/$5, $/-9%69/ E 1,50!6%., 1,5 %-  +%:%;$%-<1=%;/ !./6<

9!F1%.%-> +%$% 1$!%$ #5% 0#-1% !6./+/6./69/> "/$%6., & 0#-1%- G#/ -8,

/6;!%.%- %, -/$;!7, ./ !6./C%78,'

 #" ?1@5#:, ./ +%:%;$%-<1=%;/) A-1,:=/5<-/ %-  +%:%;$%-<1=%;/ 1,5 5%!,$

;%:,$ !"#$%" ., 1,6B#69, ./ 9/$5, /C9$%D.,- ., .,1#5/69,' 4%.% 9/$5,

$/-9%69/ E 1,50!6%., 1,5 %-  +%:%;$%-<1=%;/ !./69!F1%.%-> +%$% 1$!%$

#5% 0#-1% !6./+/6./69/> 5%- 1%.% 0#-1% 5%69E5 , 9/$5, %69/$!,$5/69/

1,50!6%.,> "/$%6., & 0#-1%- %, -/$;!7, ./ !6./C%78, G#/ -8, /6;!%.%-

%, -/$;!7, ./ !6./C%78,'

? 1,50!6%78, .%- +%:%;$%- 1=%;/- E H/!9% #-%6., , ,+/$%.,$ 0,,:/%6,

$%&> , G#/ -!"6!F1% G#/ 1%.% +%:%;$% 1=%;/ ./;/ /C!-9!$ /5 9,.,- ,- .,1#<

5/69,- $/1#+/$%.,-' I--, %B#.% % F:9$%$ ,- $/-#:9%.,- 6%- 0#-1%- /C/1#9%.%-'

AC!-9/5 ;%$!J;/!- ./ 1,6F"#$%78, G#/ ./F6/5 %-  +%:%;$%-<1=%;/ 1,5 , 5%!,$

;%:,$ ./ !"#$%" / ,-  9/$5,- $/-9%69/- +%$% /H/9#%$ /-9/- 9!+,- ./ 0#-1%' K5%

1,5+%$%78, ./-9%- %0,$.%"/6- E H/!9% 6% +$LC!5% -/78, +%$% ./F6!$ G#%: ./:%-

%9/6./ 5/:=,$ , +$,1/--, +$,+,-9,'

 ! !"

#$%&'()*+%

M%$% ,- !6.!;D.#,- /-1,:=!.,-> .%- 1:%--/- ./ N?$9!", ?1%.O5!1,P/ NQ%9/<

$!%: Q#:9!5D.!%N .% H,69/  !"!#$%&'#!(#)*> -/ ,09E5 ,- $/-#:9%.,- %+$/-/6<

9%.,- 6% 9%0/:% &'(> +%$% %- 0#-1%- ./F6!.%- 6% F"#$% &'(' ?- 0#-1%- %+$/-/6<

9%.%- H,$%5 H/!9%- 1,6-!./$%6., %- R +%:%;$%-<1=%;/ 1,5 5%!,$ ;%:,$ !"#$%"' S
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 !"#$%%&'$()" *&% *&*"% +", +$,)" -%&(*" & #"(./-!&01" *& )&2$3& 4567 "(*$

-'  !"#$%& *$ 8 #"' -)&*"!$% 9 *$.(,*"5

:& ./-!& 45;7 -'& &'"%)!& *$ <=;> ,(*,?@*-"% 9 #"(%,*$!&*&  &!& &%

2-%#&% (& #"3$01" *& ,(*,?@*-"% *& #3&%%$ A!),/" A#&*B',#"5 C&!& &% #3&%%$%

*$ D&)$!,&3 D-3),'@*,& 9 #"(%,*$!&*& -'& &'"%)!& *$ E>6 ,(*,?@*-"%5 F%

!$%-3)&*"% !$?$3&' G-$ & 2-%#&  "! #"'2,(&01" *&%  &3&?!&%H#I&?$ !$#- $!&

-'& '&,"! G-&(),*&*$ *$ ,(+"!'&01"5 A%%,'7  "*$ %$ &.!'&! G-$ & "!*$'

#"'" %1" $(?,&*&% &%  &3&?!&%H#I&?$ ,(J-$(#,& ("% !&(K,(/% /$!&*"%5

L&2$3& 45;M N$%-3)&*"% *& 2-%#&  "! #"'2,(&01" OPQR $  "! &#S'-3" OPAR *$

 &3&?!&%H#I&?$

 !"#"$!"%&# '#()*+

,-./

'#()*0

,-1/

1*"%2) 1&#345%&)

A'"%)!&/$' *$ ,(*,?@*-"% <=;> <=;>

:S'$!" *$ +"()$% !$#- $!&*&% <<84T T66>

:S'$!" *$ ,(*,?@*-"% !$#- $!&*"% 8T>;E 8=<4=

L$' " *$ $U$#-01" *& 2-%#& =I<E',( <I88',(

6#"7*%#( 68("%5$3%#

A'"%)!&/$' *$ ,(*,?@*-"% E>6 E>6

:S'$!" *$ +"()$% !$#- $!&*&% <4E;E <<4;T

:S'$!" *$ ,(*,?@*-"% !$#- $!&*"% 6T48T 8T>=<

L$' " *$ $U$#-01" *& 2-%#& <I<>',( 46',(

 !"

#$%&% '( )%*+,*-

A S3),'& $)& & *"  !"#$%%"  !" "%)" 9 & !$%$()&*" (& ./-!& 45T7 (& G-&3

" -%-V!,"  "*$ ?,%-&3,W&! " !$%-3)&*" *&% 2-%#&% /$!&*&%5 X&3$ !$%%&3)&! G-$ &%

2-%#&% %1" /$!&*&% -%&(*" "% ,(*,?@*-"% '&,% !$3$?&()$% %$3$#,"(&*"% (& $)& &

*$ $%#"3I& *$ ,(*,?@*-"% O(& %$01" 454R5

Geração

de

Estatísticas

Escolha

de

Classes

Escolha

de

Indivíduos

RankingConfiguração

I II III IV V

Y,/-!& 45TM Z)& & *$ !&(K,(/ *"  !"#$%%"  !" "%)"

A% 2-%#&% *$.(,*&% (& ./-!& 45<> %1" $U$#-)&*&%  $3"  !"#$%& *$ 8

#"' -)&*"!$% O*$.(,*" (& )&2$3& 456R7 '&% " (S'$!" *$  &3&?!&%H#I&?$ 9

*$.(,*& $' 8 O &3&?!&%H#I&?$ #"' '&,"! ?&3"! $'()*' R5
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 ! "#$%! &'() !* +,-./* *0, ,%1/-!1!* 2/3, -45/%, 1/ 6-16781$,*

9,3/.!1,*: ;) +,-./* *0, !2%/*/-.!1!* 1/ +,%5! 1/9%/*9/-./: ,-1/ ! +,-./ 9,5 !

5!6,% <$!-.61!1/ 1/ 6-16781$,* /*.= 3,9!36>!1! -! 2,*6?0, (' @, 3!1, /*<$/%1,

1! "#$%! /-9,-.%!5A*/ ,* -,5/* 1!* +,-./* */5 -/-B$5! ,%1/5 /*2/98"9!: !*

+,-./* *0, 61/-.6"9!1!* !.%!7C* 1/ $5! 3/.%! -, %!-D6-#: 2,% /E/523,: ! +,-./

@F2/16! C %/2%/*/-.!1! 2/3! 3/.%!  '  ! 2!%./ *$2/%6,% /*<$/%1! 1! "#$%! C

/E6G61! $5! 3/#/-1! 2!%! 1/"-6% ,* ./%5,* $*!1,*' H*.! 5/*5! +,%5!.!?0, C

*/#$61! -!* "#$%!* ,-1/ */ !2%/*/-.! $5 %!-D6-# 1/ +,-./*'

I6#$%! &'()J H*9!3!G6361!1/ 1, 2%,9/**, 1/ G$*9!J K!L F$*9! 2,% 9,5G6-!?0,

6-1/2/-1/-./ 1!* 2!3!7%!*A9B!7/: KGL F$*9! 2,% !945$3, 1/ 2!3!7%!*A9B!7/

 ! "#$%! &'() ,G*/%7!5,* <$/ , 2%,9/**, 1/ G$*9! 2,1/ /*9!3!% +!963A

5/-./ 9,5 16+/%/-./* !5,*.%!* 1/ 6-16781$,*'  ! "#$%! &'(): 2,1/5,* ,G*/%7!%

<$/ ! G$*9! 2,% 9,5G6-!?0, 6-1/2/-1/-./ 1/ 2!3!7%!*A9B!7/ 9,-*/#$/ /E.%!6%

5!6* 6-+,%5!?M/*: */ 9,52!%!1! 9,5 ! G$*9! 2,% !945$3, 1/ 2!3!7%!*A9B!7/'

N,%.!-.,: $5! 2/<$/-! 7!%6!?0, -!* 2!3!7%!* /-76!1!* !, 8-169/ */5O-.69,

2,1/ %/.,%-!% 16+/%/-./* %/*$3.!1,* / 9,-*/<$/-./5/-./ !+/.!% , 2%,9/**, 1/

%/9,5/-1!?0,' P* %!-D6-#* !2%/*/-.!1, *0, *,G%/ ! 93!**/ Q%.6#, Q9!1R569,:

,-1/ @FN/16! C ! +,-./ 9,5 5!6,% <$!-.61!1/ 1/ 6-16781$,*'

S/9$%*,* %/3/7!-./* *0, %/9$2/%!1,* -! G$*9! 2,% 2!3!7%!*A9B!7/ / ,*

6-16781$,* 1! +,-./  !"!#$%&'#!(#)* 2,1/5 */% +!9635/-./ 9,-/9.!1,* ! /3/*:

5!* C -/9/**=%6! $5! !-=36*/ /*2/96!36>!1! 2!%! 61/-.6"9=A3,* !$.,5!.69!A

5/-./'  /*./ .%!G!3B, /*./ .62, 1/ !-=36*/ -0, C !G%!-#61,'

F!*69!5/-./ ,* %/*$3.!1,* 1! /.!2! 1/ %!-D6-# *0, !* *!81!* 1! /.!2! 1/

/*9,3B! 1/ 6-16781$,* K1/"-61, -! */?0, &'&L' P* 1/.!3B/* 1,* %/*$3.!1,* 1/*.!
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