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( %&!.)6 ./ 5.M.3!)(%$.#*
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;<10! ( G1!% %* /%$#// %&1% %&*/# 1$< 4#!%/ 1$# !*% "0$#)%#" 1<10!/% %&#

*G!#$/&0. $#+1%0*!/&0.' A&0/ 0/ *!# *= %&# 4*/% 04.*$%1!% $#+1%0*!/&0./ 0! * $

+02#/' ( G* +" +0C# *!+3 %* 1"2*)1%# 1!*%&#$ *!# $#+1%0*!/&0. G&0)& 1))*$"0!<

%* 43 *.0!0*! 0/ *= %&# /14# 04.*$%1!)# 1/ %&# *G!#$/&0. $#+1%0*!/&0.' ;!"
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The matrix

Beggars

Thiefs

Benefactors

Suckers

(Fools)

Trade

Trade Competition

game with

zero sum

I

Give

I

Give

I

Take

I

Take
Co-operation

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

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

(2&(+ !.+ $."#2(""  +!)(""(" #" ("&,$%#"0(-8
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#-%+$ ',$1'! #"$1'$"%( 5)##'3)# "# '$ %1+ *"#.%#'!
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4): .'3)# %& 9>?@

H'( $-) #),%(* #)+0",) #2#$)5 4%+I 4"$-%1$ $-) ;+#$ %()J K& ,%1+#) "$
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%& $-) #),%(* #)+0",) #2#$)5@ 9( %$-)+ 4%+*# ' I"(* %& #)+0",) #2#$)5 "(

4-",- &',1!$2 %+ 1("0)+#"$2 .!'2# $-) +%!) %& ' .+%0"*)+ 51#$ )C"#$@ 6-1#=

"( )##)(,)= $-"# "# $-) #'5) #"$1'$"%( '# $-) %() *)#,+":)* ':%0) '# $-) ;+#$

#)+0",) #2#$)5@
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"@)@ :%$- .'+$")# 4"!! :) #'$"#;)* "( $-)"+ ,!")($ +%!)#= 4) ())* $% ,%5.'+)=

'('!2M)= '(* )0'!1'$) +)#.),$"0) 0'!1) .+%.%#"$"%(#@ 6% *% $-"# 4) ())* '
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 ,, "(&)+-(')/  !" &)>3, -(#!/ +#!!)+-)" 2(-1 8),)+#+# #%)& -(#!/.  !" -1)

/)+#!" - &>)- (/ G) '0/#$-F/ 4 !=  ++#3!-7 H!,0  $-)& -1(/ (/ /- -)" 2) + !
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0.($8$($!5: G'4 (/$5 $5 0( (/! 50&! ($&! 0' !,1A0'0($+' +6 (/! .0%4$'0A$($!5 $'

(/! A05( 4!F'$($+': - A!08! (+ 0 10($!'( %!04!% (+ %!05+' (/0(@ 030$'@ (/! (=+

%!A0($+'5/$15 0%! '+( &#(#0A %+(0($+'5:

 !"#$%$&# '< )*!+,$-!.!#%/=5!#% 2,3%$/!45!6  !" #$%&'(")*"  !"#$%!&!'()

G3!'( '+ , -./&,'/"0 1.0 -.//"-&'./+ -.//"-&'/* 2,0&'-$%,0 '/+&,/-"+ .1 345"(

6$'0"#"/&7 &. 2,0&'-$%,0 '/+&,/-"+ .1 34F*"/&7 :'&! &!" 1.%%.:'/* #",/'/*+;

 ! "# $%&



 !"#$%&'#(#)*+,- #./'#--#0 12 3&4#)  !53#)*+ 6 789:;89

 !53#)*+,- <==#/*&)3 3&4#)  !"#$%&'#(#)*+ 6 789:789

 !53#)*+,- <)*<3>)&-*&= *> 3&4#)  !"#$%&'#(#)*+ 6 789:789

 !53#)*+,- )#%*'<? *> 3&4#)  !"#$%&'#(#)*+ 6 789:789

 ! "#$#%!& ' (#)$*+# (,-.#/ .0# 1)-. )#%'.*!2-0*& *- .0# /!-. */&!).'2.3

45. .! .52# .0# (#)$*+# (,-.#/ 6#0'$*!) 7*.0*2 +!/&#.*.*$# #2$*)!2/#2. .0#

2#8. .0)## )#%'.*!2-0*&- ')# 6#2#1+*'%3

 0# +')"*2'%*., !9 .0# 1)-. )#%'.*!2-0*& #8&)#--#- .0'. #'+0 7*%% !) "#-*)#

!) *.#/ !9 7'2.- 0'- .! 0'$# *.- '5.0!): .0#)# /5-. 6# '2 ';#2. 70! 7'2.-

*.3

 !"#$%$&# '( )*!+,$-!.!#%/0&1!2 0,2%$/!13!4 @A# (%?*&,#03# <#=5*)#/#2.>

?!"#% &- < =>)*<&)#' B>' =>))#=*&>)- =>))#=*&)3 /<'*&=%?<' &)-*<)=#- >B  !"#,

$%&'#(#)*+ *> /<'*&=%?<' &)-*<)=#- >B  !9>0#?+ C&*A *A# B>??>C&)3 (#<)&)3-:

 !"#$%&'#(#)*+,- '#D#=*#0 <)06>' =>)=#/*%<??2 -/#=&E#0 12 3&4#)  !9>0#?+

6 789:789F

 !9>0#?+,- ='#<*#0 *> '#D#=* <)06>' =>)=#/*%<??2 -/#=&B2 3&4#)  !"#$%&'#,

(#)*+ 6 789:789F

 !"#$%&'#(#)*+,- #)=</-%?<*#0 &)*> #)*&*2 ->'*- >B 3&4#)  !9>0#?+ 6 789:789F

@!.#A .0'. *2 .0# )#%'.*!2-0*&

BC<#=5*)#/#2.D>- )#E#+.#" '2"F!) +!2+#&.5'%%, -&#+*1#" 6, ;*$#2 BC?!"#%D

F GA?HGA?3

.0# )#=5*)#/#2.- ')# %-#0A 70*%# *2 .0# )#%'.*!2-0*&

BC<#=5*)#/#2.D>- #2+'&-5%'.#" *2.! #2.*., -!).- !9 ;*$#2 BC?!"#%D F

GA?HGA?3

.0# )#=5*)#/#2.- ')# (#)*&>)#03  05-A .0#-# )#%'.*!2-0*&- ')# $#), "*9>

9#)#2. #'+0 9)!/ .0# !.0#)3

 0# 1)-. .7! )#%'.*!2-0*&- ')# ';'*2 2!. /5.5'% )!.'.*!2-3  0# 1)-. !2#

*- '6!5. )#=5*)#/#2.- 9!)/*2; "#.'*%- !9 .0# /!"#%3  0# -#+!2" !2# *- '6!5.

' )#=5*)#/#2. 6#*2; -'.*-1#" 6, 5-*2; .0# /!"#%3

IJ

 ! "# $%&



 !"#$%&'(&) *+ #,& )&-*.' /,0)& *+ #,& 1*!2#, 3$04*.' )#&/ 56

)#&/ 5!$"'$.(7  ! "#$ %$&'!( )#*%$ +$ &',)-$"$ "#$ ).&"/0$ 12 * 30%"

)'0".'! '4 &.0&/,4$0$!&$ ,/-".5$(6$% *!( "#$ 30%" (.*6'!*- ,/-".5$(6$ 7&'!5

!$&".!6 '))'%."$ 8$0".&$%9:

3&8.$#$*. 99 :;)&%-0)&%<*0"  !"#$%&'(&=  !" #$%&'(")*" ;%$5&*%$5<'*-

'+ , -./&,'/"0 1.0 -.//"-&'./+ -.//"-&'/* 2,0&'-$%,0 '/+&,/-"+ .1 345+"(-,+"6

&. 2,0&'-$%,0 '/+&,/-"+ .1 347.,%6 8'&! &!" 1.%%.8'/* #",/'/*+9

345+"(-,+"6(+ )"+-0':'/* :; "<,#2%" *'="/ 347.,%6 '/ , 20.-")$0,% #,/(

/"0 > ?@A9?@AB

347.,%6(+ '/+2'0") :; *'="/ 345+"(-,+"6 > ?@A9?@AB

347.,%6(+ $+") '/ *'="/ 345+"(-,+"6 > ?@A9?@AB

4
19

10

9

8

7

6

5

3

21

Model

Agent

Service

Goal

ContextUse-case Requirement

=.6/0$ >:?@ A.*,'!( '4 B0$(.&".8$ C$#*8.'0 5 )#*%$ D '4 "#$ &'!&$)"

 ! "# $%&



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

1'*) +% *.'/&4 5% * 1'*) 6'/)0 ." * 3*)/" -$'-'%+&+', +& +% * 2*7 &' "8-)*+,

.7 "8*9-)" &!" 9*&&"$ '( (*6& 0"%6$+."0 .7 &!+% -$'-'%+&+',4 :(&", 2" /,;

0"$%&*,0 ."&&"$ &!" %+&/*&+', 2!", %'9" %6",*$+'% '( -'%%+.)" 0"3")'-9",&%

*$" 1+3",4

5 %6",*$+' +&%")( 6*, +,%-+$" ,"2 1'*)%4

<'9"&+9"% * %&"- .7 %&"- $"*6!+,1 '( -*$&+6/)*$ 1'*)% 6*, 3+%/*)+=" *

%6",*$+'4

 !"#$%$&# '( )*+!,-.+!,/!01$-! 234%$,!56!7  !" #$%&'(")*" >%";6*%";

<"$3+6" '+ , -./&,'/"0 1.0 -.//"-&'./+ -.//"-&'/* 2,0&'-$%,0 '/+&,/-"+ .1 345+"(

-,+"6 &. 2,0&'-$%,0 '/+&,/-"+ .1 347"08'-"6 9'&! &!" 1.%%.9'/* #",/'/*+:

347"08'-"6(+ &!,& +$22.0& *'8"/ 345+"(-,+"6 ; <=>:<=>?

345+"(-,+"6(+ )"+-0'@'/* *'8"/ 347"08'-"6 ; <=>:<=>?

345+"(-,+"6(+ 9!'-! ,0" '/+2'0,&'./+ 1.0 *'8"/ 347"08'-"6 ; <=>:<=>?

?!", * %-"6+#6*&+', '( !'2 &' $"*6! 1+3", 1'*) +% &/$,"0 &' +9-)"9",;

&*&+', 2" ,""0 &' 0"%6$+." !'2 &!" %')/&+', .$+,1+,1 %"$3+6" 2+)) ." /%"04

51*+, &!" /%";6*%"% *$" *--$'-$+*&" &'')% ('$ &' 0' +& 6'9-$"!",%+.)74  !"

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

 !" )*%& $")*&+',%!+- +% *, +9-'$&*,& 3"!+6)" &' &!" (/&/$" <"$3+6" <7%&"9

+,,'3*&+',4

 !"#$%$&# '8 )9&#%!:%,;&.4 234%$,!56!7  !" #$%&'(")*" @',&"8&;A'*)

'+ , -./&,'/"0 1.0 -.//"-&'./+ -.//"-&'/* 2,0&'-$%,0 '/+&,/-"+ .1 34A./&"B&6

&. 2,0&'-$%,0 '/+&,/-"+ .1 34C.,%6 9'&! &!" 1.%%.9'/* #",/'/*+:

34A./&"B&6(+ '/ 9!'-! *'8"/ 34C.,%6 .--$0+ ; D=>:<=>?

34C.,%6(+ &E2'-,% 1.0 *'8"/ 34A./&"B&6 ; <=>:<=>?

B*6! 1'*) !*% &' *--"*$ +, %'9" 6',&"8&4 C& +% "86)/0"0 *,'9*)7 * 1'*)

2+&!'/& 6',&"8&D %/6! 1'*) 6'/)0,E& ." /,0"$%&*,0 *,0 2+)) ." 6'9-)"&")7 ('$

,'&!+,14

 !" %"6',0 $")*&+',%!+- +% ,"6"%%*$7 &' /,0"$%&*,0 * 6',&"8& 2"))4 :(&",

2" !*3" ,' -'%%+.+)+&7 &' )+%& *)) ")"9",&*$7 .")+"(% F%"" 0"#,+&+', GHI '( 6',;

&"8& +, %"6&+', J4KI 6'9-'%+,1 &!" 6',&"8& '$ +& 2'/)0,E& ." /,0"$%&*,0*.)"

('$ '/$ -*$&,"$%L'&!"$ *1",&%4 M" *2*$" &!*& )'& '( 6',&"8&% +, '/$ )+(" 2"

N,'2 '$ /,0"$%&*,0 ',)7 &!$'/1! &!"%" &7-+6*) 1'*)%4

 ! "# $%%



 !"#$%$&# '( )*&#%!+%,-!./$0! 123%$,!45!6  !" #$%&'(")*"  !"#$%#&

'$()*+$ '+ , -./&,'/"0 1.0 -.//"-&'./+ -.//"-&'/* 2,0&'-$%,0 '/+&,/-"+ .1 345./(

&"6&7 &. 2,0&'-$%,0 '/+&,/-"+ .1 348"09'-"7 :'&! &!" 1.%%.:'/* #",/'/*+;

348"09'-"7(+ ,22%'-,<%" ,/) $+"1$% '/ *'9"/ 345./&"6&7 = >?@;A?@B

345./&"6&7(+ '/ :!'-! *'9"/ 348"09'-"7 -,/ <" "6"-$&") = >?@;>?@B

,-./01 .$ "$$2 #! 3"!. *" .4*+4 +!"#$%# / 1$()*+$ +/" 5$ $%$+6#$27 *8$8

#4$ 1$()*+$ *1 +!9:-$#$-0 :($:/($2 ;!( $%$+6#*!" /"2 #4$ $%$+6#*!" 2$:$"21

!"  -*$"#1 2$+*1*!" !"-08 <$ /./($ #4/# 26(*"= #4$ '$()*+$ '01#$9 -*;$ +0+-$

#4$($ /($ 1*#6/#*!"1 *" .4*+4 #4$($ *1 "! +!"#$%# *" .4*+4 / =*)$" 1$()*+$ +/"

5$ $%$+6#$2>1*9:-0 *# *1 "!# :($:/($2 0$#8

?4$ @(1# ($-/#*!"14*: 16::!(#1 /=/*" #4$ 1$()*+$ *""!)/#*!"8 , 1$()*+$ *1

/::-*+/5-$ /"2 +!6-2 5$ 61$;6- *" / +!"#$%# 56# *# *1 "!# :($:/($2 0$# #! #4*18

,# -$/1# *" !"$ +!"#$%# / 1$()*+$ 961# 5$ /::-*+/5-$ /"2 61$;6- /1 *" !#4$(

+/1$ 16+4 1$()*+$ 4/1 "! 1$"1$8

A; #4$ 1$()*+$ +/" 5$ $%$+6#$2 *" +!"#$%# B #4$" *# .*-- 5$ /::-*+/5-$ /"2

61$;6- *" #4/# +!"#$%# B8

?4$ -/1# !"$ *1 #4$ 2*/=!"/- 96-#*&$2=$C

 !"#$%$&# '7 )*&#%!+%,89!,0:9! 123%$,!45!6  !" #$%&'(")*"  !"#$%#&

D1$&+/1$ '+ , -./&,'/"0 1.0 -.//"-&'./+ -.//"-&'/* 2,0&'-$%,0 '/+&,/-"+ .1

345./&"6&7 &. 2,0&'-$%,0 '/+&,/-"+ .1 34C+"(-,+"7 :'&! &!" 1.%%.:'/* #",/(

'/*+;

34C+"(-,+"7(+ -0",&") '/ *'9"/ 345./&"6&7 = >?@;A?AB

345./&"6&7(+ '/ :!'-! *'9"/ 34C+"(-,+"7 -,/ <" ,22%'-,<%" ,/)=.0 '/&"0(

20"&") = A?@;>?@B

34C+"(-,+"7(+ &D2'-,% 1.0 *'9"/ 345./&"6&7 = >?@;>?@B

E/+4 61$&+/1$ *1 +($/#$2 *" F61# !"$ +!"#$%#8 <6# #4*1 61$ +/1$ *1 :!11*5-0

/::-*+/5-$ *" !#4$( +!"#$%#18 ,# -$/1# *" !"$ +!"#$%# *# *1 /::-*+/5-$>*" #4*1

!"$ *" .4*+4 *# *1 +($/#$28

,=/*"7 5$ /./($ #4/# -!# !; +!"#$%#1 *" !6( -*;$ .$ 6"2$(1#/"2 9!1#-0

#4(!6=4 #4$*( #0:*+/- 61$&+/1$18

G>

 ! "# $%&



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

)* )+( !)$", %& (&% &) 1" 2-%-1,"3 4%  /"#&%  (" 5#)6# *()! &'" 0("2-)+%

7- !)#$ )* 8(/ #-9 &-)#: ,"&;% %& (& 6-&'  /"#&%;% !+,&-."$/"%3

*"+,$#$-, ./ 012",#34)"35()" 678#$3"&2"9  !" #$%&'(")*" 4/"#&.<%".

= %" '+ , -./&,'/"0 1.0 -.//"-&'./+ -.//"-&'/* 2,0&'-$%,0 '/+&,/-"+ .1 345*"/&6

&. 2,0&'-$%,0 '/+&,/-"+ .1 347+"(-,+"6 8'&! &!" 1.%%.8'/* #",/'/*+9

345*"/&6(+ 2%,:'/* , 0.%" '/ *';"/ 347+"(-,+"6 < =>?9=>?@

347+"(-,+"6(+ A: "B,#2%" )"+-0'A'/* 20.-"++"+ .1 *';"/ 345*"/&6 < =>?9=>?@

347+"(-,+"6(+ -0",&") A: *';"/ 345*"/&6 < =>?9=>?@

>-(%&:  /"#&% = # 1"  =&)(% -# &'" %="# (-) $"%=(-1"$ 1? /-2"# +%".= %"3

@"=)#$: 0()="%%"% 0"(*)(!"$ 1?  #  /"#& =)+,$ 1" 1"&&"( +#$"(%&))$ 6'"#
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>-/+(" A3BC 7- !)#$ )* D("$-=&-2" E"' 2-)( . 0' %" F )* &'" =)#="0&

 ! "# $%&



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

,-! .*"/ $!.*/%01"-%2 3%4!" * 20""%&%.%/' /0 "(&"#$%&! !*#- "#!1*$%0 &' %/"

*(/-0$+ ,-%" %" %520$/*1/ 6$05 /-! #01/%1(*. %52$04!5!1/ 06 7!$4%#! 7'"/!5"

20%1/ 06 4%!8+

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

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

+"(& #,-"(  %!&"%#'! $) ./2$"-1 3 &4 &4' )$--$3 %* 5'"% %*!6

./0*'%&17! )$--$3 %* * 8'% ./2$"-1 9 :;<6:;<=

./0*'%&1'!&">- !4 %* * 8'% ./2$"-1 9 :;?6:;<=

./0*'%&17!  %&'('!&'@  % A-- %* ,+ * 8'% ./2$"-1 9 :;<6:;<=

./0*'%&17! %'#'!!"(B )$( A-- %* ,+ * 8'% ./2$"-1 9 :;<6:;<=

./0*'%&17! "%&"*$% !& # &$ * 8'% ./2$"-1 9 :;<6:;<=

./0*'%&17! %',&("- &$ * 8'% ./2$"-1 9 :;<6:;<=

*+" ,-.$ $/' -")($0'#.+01. (-" 2#'/# 3-'4 50(4'#6 '3 7-!(#08($0'#9 .""

.":$0'# ;<=<

*+" (!"#$. /+0:+ (-" 0#$"-".$"6 '- #":"..(-> '- (#$(!'#0.$0: '- #"?$-()

$' ( !0@"# !'() +(@" $' A" -":'-6"6 3'- $+" .(2" '3 $+" "#@0-'#4"#$ '3 $+"

1-'@06"6 ."-@0:". 6""1"- ?#6"-.$(#60#!<

 !"#$%$&# '( )*+!#%,-!./$0! 123%$,!4+!5 C4' 5,-& 7'@*'  !"#$%B"-@0:"

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

+"(& #,-"(  %!&"%#'! $) ./D'(8 #'1 3 &4 &4' )$--$3 %* 5'"% %*!6

./0*'%&17! 34 #4 "(' #- '%&! $) * 8'% ./D'(8 #'1 9 :;<6:;<=

./0*'%&17! 34 #4 "(' +($8 @'(! $) * 8'% ./D'(8 #'1 9 :;<6:;<=

./0*'%&17! 34 #4 "('  %8$-8'@ "! #$7$+'("&$(! )$( +($@,# %* * 8'% ./D'(7

8 #'1 9 :;<6:;<=

./0*'%&17! ('E,'!& %* * 8'% ./D'(8 #'1 9 :;<6:;<=

./D'(8 #'17! "++- #">-' "%@ ,!'),- )$( * 8'% ./0*'%&1 9 :;<6:;<=

 !"#$C:)0"#$ (#6 (!"#$C1-'@06"- (-" A(.0: -')". '3 (!"#$. /0$+0# ( B"-@0:"

B>.$"4<  !"#$.C:'%'1"-($'-. 3'- ( !0@"# ."-@0:" 0. ( /06".1-"(6 -")($0'#.+01

+")10#! $' -":'-6 @(-0'?. 20#6. '3 :'#$-0A?$0'#. $' ( ."-@0:" 1-'@0.0'#<

 !"#$ -"D?".$0#! ( ."-@0:" 0. ( 1'$"#$0() :)0"#$ (#6 0$ 0. 041'-$(#$ $'

2#'/ +04<  !"#$ 3'- /+'4 ( ."-@0:" :'?)6 A" ?."3?) 0. 0#$"-".$0#! 3-'4 (

4(-2"$0#! 1'0#$ '3 @0"/<

 ! "# $%&



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

'+ , -./&,'/"0 1.0 -.//"-&'./+ -.//"-&'/* 2,0&'-$%,0 '/+&,/-"+ .1 345*"/&6 &.

2,0&'-$%,0 '/+&,/-"+ .1 347./&"8&6 9'&! &!" 1.%%.9'/* #",/'/*+:

345*"/&6(+ .2"0,&'/* '/ .0 ;"'/* '#2.0&,/& 1.0 20.+2"-&'./ .1 *'<"/ 347./(

&"8&6 = >?@:>?@A

345*"/&6(+ &B2'-,%%B .--$00'/* '/ *'<"/ 347./&"8&6 = >?@:>?@A

347./&"8&6(+ !"%2'/* &. $/)"0+&,/) ;"!,<'.0 ,/)=.0 /,&$0" .1 *'<"/ 345*"/&6

= C?@:>?@A

)*" +",'#- ."/0$1'#+*12 *"/2+ $' 3#-".+$0#- 4"$$". 0 !15"# ,'#$"($6

)*" '$*". 7'3. 83/$1%"-!"+ 91// 4" $*'+" ,'81#! 7.'8 $*" ,'#$01#". :;<'-"/=6

 !"#$%$&# '4 )/&2!1,56!,786! /01%$,!2+!3  !" #$%&'(")*" <'-"/%>+"%

,0+" '+ , -./&,'/"0 1.0 -.//"-&'./+ -.//"-&'/* 2,0&'-$%,0 '/+&,/-"+ .1 34@.)"%6

&. 2,0&'-$%,0 '/+&,/-"+ .1 34D+"(-,+"6 9'&! &!" 1.%%.9'/* #",/'/*+:

34D+"(-,+"6(+ -./-"2&$,%%B ,/,%BE") '/ *'<"/ 34@.)"%6 = >?@:>?@A

34D+"(-,+"6(+ "/-,2+$%,&") '/&. "/&'&B +.0&+ .1 *'<"/ 34@.)"%6 = >?@:>?@A

34@.)"%6(+ 2%,B'/* , 0.%" '/ *'<"/ 34D+"(-,+"6 = >?@:>?@A

 !"#$%$&# '9 )/&2!1,:&81 /01%$,!2+!3  !" #$%&'(")*" <'-"/%?'0/ '+

, -./&,'/"0 1.0 -.//"-&'./+ -.//"-&'/* 2,0&'-$%,0 '/+&,/-"+ .1 34@.)"%6 &.

2,0&'-$%,0 '/+&,/-"+ .1 34F.,%6 9'&! &!" 1.%%.9'/* #",/'/*+:

34@.)"%6(+ )"+-0';'/* *'<"/ 34F.,%6 = >?@:>?@A

34F.,%6(+ ,0'+'/* ./ &!" ;,+" .1 )""2 $/)"0+&,/)'/* &. *'<"/ 34@.)"%6

= >?@:>?@A

34F.,%6(+ "/-,2+$%,&") '/&. "/&'&B +.0&+ .1 *'<"/ 34@.)"%6 = >?@:>?@A

 !"#$%$&# '' )/&2!1,;!<=$7! /01%$,!2+!3  !" #$%&'(")*" <'-"/%@".51,"

'+ , -./&,'/"0 1.0 -.//"-&'./+ -.//"-&'/* 2,0&'-$%,0 '/+&,/-"+ .1 34@.)"%6

&. 2,0&'-$%,0 '/+&,/-"+ .1 34G"0<'-"6 9'&! &!" 1.%%.9'/* #",/'/*+:

34G"0<'-"6(+ )"+-0';") ;B *'<"/ 34@.)"%6 = >?@:>?@A

34@.)"%6(+ -./&0';$&'/* &. $/)"0+&,/),;'%'&B .1 *'<"/ 34G"0<'-"6 = >?@:>?@A

34G"0<'-"6(+ "/-,2+$%,&") '/&. "/&'&B +.0&+ .1 *'<"/ 34@.)"%6 = >?@:>?@A

 !"#$%$&# '> )/&2!1,-&#%!.% /01%$,!2+!3  !" #$%&'(")*" <'-"/%&'#$"($

'+ , -./&,'/"0 1.0 -.//"-&'./+ -.//"-&'/* 2,0&'-$%,0 '/+&,/-"+ .1 34@.)"%6

&. 2,0&'-$%,0 '/+&,/-"+ .1 347./&"8&6 9'&! &!" 1.%%.9'/* #",/'/*+:

347./&"8&6(+ '/ 9!'-! *'<"/ 34@.)"%6 -,/ ;" '/&"020"&") = C?@:>?@A

347./&"8&6(+ 20.+2"-&") ,/)=.0 +2"-'H") ;B *'<"/ 34@.)"%6 = >?@:>?@A

 ! "# $%&



 !"#$%&'%()* &$+,-*./,%&0 1$%# &$%1%2 *#3%* #4 516&$  !7#0&/( 8 9:7;9:7<

 !7#0&/()* 0&*+31=1$5 *#>& 1>-#3%,$% 4&,%.3&* #4 516&$  !"#$%&'%( 8

9:7;9:7<

 !" #$%& '(#&)*"+," -.//"-&)/, 012.+"#3 -./&$)/"4 5)&! 016,"/&3 -./*

&$)/"4 )% &!" %"-./+ +)$,./$# '(#&)*"+," $& 7,8 98:;8

 !"#$%$&# '( )*&+!,-./!#% *0,%$-!+/!1 ?@& >./%1)&05& 2.+"#*6,"/&

1* , +#$%,1$&3 4#3 +#$$&+%1#$* +#$$&+%1$5 -,3%1+./,3 1$*%,$+&* #4  !7#0&/(

%# -,3%1+./,3 1$*%,$+&* #4  !A5&$%( B1%@ %@& 4#//#B1$5 >&,$1$5*;

 !A5&$%()* +#$%31=.%1$5 %# 516&$  !7#0&/( 8 9:7;9:7<

 !A5&$%()* &$+,-*./,%&0 1$%# &$%1%2 *#3%* #4 516&$  !7#0&/( 8 9:7;9:7<

 !7#0&/()* 0&*+31=1$5 *#>& 1>-#3%,$% 4&,%.3&* #4 516&$  !A5&$%( 8 9:7;9:7<

6 <("%&)./ $4)%"%= 5!> &!"4" )% /. '(#&)*"+," ?"&5""/ 01@.$#3 $/+ 01A"4*

B)-"3 -./&$)/"4%C

 !" -./&$)/"4 01@.$#3 ?"#./,% &. $ D#$//)/, !$#E*%D$-" .E &!" F.(4&!

G)$'./+ $/+ &!" -./&$)/"4 01A"4B)-"3 ?"#./,% &. $ 4"$#)H$&)./ !$#E*%D$-"8

 !"%" &5. !$#E*%D$-"% $4" /$&(4$##> -.//"-&"+ ?> 01I"<()4"'"/&38  !" 4"*

'$)/)/, E.(4 -./&$)/"4%J /$'"#> 01K%"*-$%"3J 01L./&"M&3J 016,"/&3 $/+

012.+"#3J ?"#./, &. ?.&! !$#E*%D$-"%8 @.$#% $/+ %"4B)-"% -.(#+ ?" )/&"4-./*

/"-&"+ &!4.(,! $/> .E &!.%" 7B" -$&",.4)"%8 6 D4$,'$&)-$# $/+ '"&!.+.#.,*

)-$# 4"$%./% #"$+ &. &!" /./*"M)%&"/-" .E +)4"-& -.//"-&)./ ?"&5""/ ,.$#% $/+

%"4B)-"%

 !

8

2

.,$3$ 4!,5%$&#67$89: N.5 5" $4" E$')#)$4 5)&! O; '(#&)*"+,"% .E &!"

F.(4&! G)$'./+8 F4.' &!" -!$D&"4 P ./ L>?"4%D$-" $/+ )&% L./&"/& 5"

Q/.5 &!$& )& )% /.& "$%> &. +"-#$4" $ -./-"D&($# '.+"# &. ?" -.'D#"&"8 6

E(&(4" 4"%"$4-! B"4> D4.?$?#> ?4)/,% /"5 4"#$&)./%!)D%8  !$&R% 5!> 5" )/*

&4.+(-" .(4

S

$#)?) 4"#$&)./%!)DT8 U" 5)## %)'D#> $%%('" &!$& )/ "$-! .E &!"

+"%-4)?"+ O; '(#&)*"+,"% &!"4" "M)%&% $DD4.D4)$&" 4"#$&)./%!)D 5)&! &!" %"*

'$/&)-% $--.4+)/, &. &!" D$&&"4/=

01V3 5!)-! )% )/ /.& %D"-)7"+ 4"#$&)./%!)D &. ,)B"/ 01W38

F(&(4" 4"%"$4-! -$/ )/&4.+(-" /"5 %D"-)7"+ 4"#$&)./%!)D% 5!)-!

S

5)## ?"

+"4)B"+T E4.' &!)% ./" /.&*%D"-)7"+8

XY

 !

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

45 67 898



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

*-" '* "/)! )*-'/%-"#1 2*'"0 '!/' '!"3 /#" -*' +4.'%5"67"& 84' '!"3 /#" 4&4/.

)*-)",'4/. +*6". "67"&1  !"&" #"./'%*-&!%,& "$,#"&& '!" 9!*."5,/#' #"./'%*-5

&!%,1  !" :#&' '!#"" *- '!" ;"#'%)/. /$%& *< '!" 6%/+*-6 /#" "$,./%-"6 83 '!"

<*..*9%-7 6":-%'%*-=

.)/'%&%!' 01 23()+45!6' 7&(89&8()$:  !" "#$" >?@ %& ' ()*+'%*",

-), .)'/ 0,"'1#)2* 3+,4(+4," ()**"(+%)*& 2%+! +!" -)//)2%*$ 5"'*%*$6

78.)'/9:& +) 2!%(! $%;"* 78.)'/9 %& #%,"(+/< #"()5=)&"# > ?@A6?@BC

 !" "#$" A?@ %& ' ()*+'%*", -), D"E4%,"5"*+ 0,"'1#)2* 3+,4(+4," ()*:

*"(+%)*& 2%+! +!" -)//)2%*$ 5"'*%*$6

78D"E4%,"5"*+&9:& +) 2!%(! $%;"* 78D"E4%,"5"*+9 %& #%,"(+/< #"()5=)&"#

20

19

M
-c

o
m

p
o
s
i te

A
-c

o
m

p
o
s
it
e

C
-c

o
m

p
o
s
it
e

G
B

S
R

B
S

S
B

S
1
8

17

1
6

15

14
13

1211

10

9

8

7

6

5

4

3

21

Model

Agent

Service

Goal

ContextUse-case Requirement

U
-c

o
m

p
o
s
it
e

B%74#" C1D= E%/+*-6 *< F#"6%)'%;" ?"!/;%*# 5 ,!/&" G *< '!" )*-)",'

 ! "# $%&



 !"#$!"%&

'() )*+)  ! ,- . /012.,1)3 403 5)36,/) 73).8*091 523:/2:3) /011)/2,01-

9,2( 2() 40;;09,1+ <).1,1+$

=>5)36,/)?@- 20 9(,/( +,6)1 =>5)36,/)? ,- *,3)/2;A *)/0<B0-)*  !"#$!"%&

"#$ %$&'()*+,#)- .! /$ 0+*/ 12*3 (#$ "#)24 5)'3*+46 ,$$ 4$7+)()*+

89: ;$2$ )( ), (#$ ,'3$ 2$&'()*+,#)-: <+'&*=)>'&&? /$ #'@$ %! '+4  ! 

2$&'()*+,#)-,: A'3$&?  ! 6 (#$  $2@)>$ !2$'04*/+  (2B>(B2$6 /)&& '--$'2 '

@$2? )3-*2('+( 1*2 CB)&4)+=  $2@)>$  ?,($3, 12*3 *(#$2  $2@)>$  ?,($3,:

"#$ 2$3')+)+= 1*B2 >*3-*,)()*+ 2$&'()*+,#)-, '2$D

 !"#$%$&# '( )*&+,&-$%$&# .%/01%0/!-2 '() )*+) EF>*3-*,)($ ,- . /01@

2.,1)3 403 C-)@/.-) D0<B0-,2,01 523:/2:3) /011)/2,01- 9,2( 2() 40;;09,1+

<).1,1+$

=>C-)@/.-)? 04 9(,/( +,6)1 =>C-)@/.-)? ,- . *,3)/2 B.32  !"%$!"#&

'() )*+) GF>*3-*,)($ ,- . /012.,1)3 403 D012)E2 D0<B0-,2,01 523:/2:3)

/011)/2,01- 9,2( 2() 40;;09,1+ <).1,1+$

=>D012)E2? 04 9(,/( +,6)1 =>D012)E2? ,- . *,3)/2 B.32  !"%$!"#&

'() )*+) <F>*3-*,)($ ,- . /012.,1)3 403 F+)12 D0<B0-,2,01 523:/2:3)

/011)/2,01- 9,2( 2() 40;;09,1+ <).1,1+$

=>F+)12? 04 9(,/( +,6)1 =>F+)12? ,- . *,3)/2 B.32  !"%$!"#&

'() )*+) HF>*3-*,)($ ,- . /012.,1)3 403 #0*); D0<B0-,2,01 523:/2:3)

/011)/2,01- 9,2( 2() 40;;09,1+ <).1,1+$

=>#0*);? 04 9(,/( +,6)1 =>#0*);? ,- . *,3)/2 B.32  !"%$!"#&

I#$+ ' 4$$- B+4$2,('+4)+= *1 (#$ 2$&'()*+,#)-

JKG*+($L(M *1 /#)># =)@$+ JKG*+($L(M ), ' 4)2$>( -'2( N O6PDO6H

), +$$4$46 /$ >'+ B,$ (#$  $>*+4 5)'3*+4: "#$ <=$+( G*3-*,)()*+

 (2B>(B2$ ), 0+*/+ 12*3 (#$ "#)24 5)'3*+4: "#$ H*4$& G*3-*,)()*+  (2B>F

(B2$ /', ,-*0$+ *1 )+ >#'-($2 Q 'C*B( >?C$2,-'>$ >*+($+(:

RS

 ! "# $%&



 !" #!$%" &'()*+" $, )!" -'./$01 $, 2+"1'()'3" 4"!.3'$+ '5 .) )!" 67*+"

89:;9 <" $=).'0 ') ,+$/ )!" ,$*+)! &!.5" &'()*+" => .11'07 ?@"17"5A)!"

'1"0)')> "17"5 (+$55'07 =$*01.+'"5 $, 1'B"+"0) ($0)"C)59 D7.'0E .5 '0 &+"3'$*5

1'./$015E $0%> )!'5 3"!'(%" 7'3" *5 )!" 5&.(" $, !'7!"+ $=F"()5E '9"9 )!" 5&.("

$, +".5$0'07 .01 ($70')'$09

 !"#$%&'!  (!)*!% .+" 5'/'%.+ )$ )!$5" $0" $, )!" -'./$01 $, G+7.0'H.@

)'$09

+!,-&.&/- 01 2 !"#$%&'!  ( !34.&/-%5&6%7  !" #"$%&'()*!'+ +:: '* % ,()-

&%')"# .(# ,())",&'()* ,())",&')/ +%#&',0$%# ')*&%)," (. 123(%$4 &( %)(&!"#

+%#&',0$%# ')*&%)," (. 123(%$4 5'&! &!" 6"%)')/7

20

19
r05

r04

r03r06

r0
2

r0
1

M
-c

o
m

p
o
s
i te

A
-c

o
m

p
o
s
it
e

C
-c

o
m

p
o
s
it
e

G
B

S
R

B
S

S
B

S

r3
3

r2
2

r1
1

1
8

17

1
6

15

14
13

1211

10

9

8

7

6

5

4

3

21

Model

Agent

Service

Goal

ContextUse-case Requirement

U
-c

o
m

p
o
s
it
e

I'7*+" 89:;J -'./$01 $, 2+"1'()'3" 4"!.3'$+ @ )!" #!$%" &'()*+"

 ! "# $%&



 !"#$%& '()*( )+ #,(-. *#+,-/, .-0.-1-+,1 ,(- 2)3-+  !"#$%& 456785679

:(- .-%$,)#+1()0  !! )1 $ *#+,$)+-. ;#. *#++-*,)#+1 *#++-*,)+2 0$.,)*<%$.

)+1,$+*- #;  !=-><).-?-+,& ,# $+#,(-. 0$.,)*<%$. )+1,$+*- #;  !=-><).-?-+,&

'),( ,(- ?-$+)+28

 !=-><).-?-+,& '()*( )+ #,(-. *#+,-/, .-0.-1-+,1 ,(- 2)3-+  !=-><).-@

?-+,& 456785679

:(- .-%$,)#+1()0  "" )1 $ *#+,$)+-. ;#. *#++-*,)#+1 *#++-*,)+2 0$.,)*<%$.

)+1,$+*- #;  !A-.3)*-& ,# $+#,(-. 0$.,)*<%$. )+1,$+*- #;  !A-.3)*-& '),( ,(-

?-$+)+28

 !A-.3)*-& '()*( )+ #,(-. *#+,-/, .-0.-1-+,1 ,(- 2)3-+  !A-.3)*-& 456785679

B#++-*,)#+1 ;.#? ,(-1- *#+,$)+-.1 $.- *$%%-C .-*<.1)3- .@-C2-19

#$%  && %'(% )* +$% *,-% ,* +$% %'(% .!! )/ 0),-1/' 12 3 (,/)4,+)1/5

*%% 6(7 8797

#$% +$)/:)/( ; 1<%** (1%* 12+%/ 2 1- ;, +)<=>, ;$%/1-%/, +1 ,/ ,?*+ ,<+

<1/<>=*)1/7 #$,+ )* @$A @% <,/ 21 , /1/ + )B),> +)-% ;% )1'  %<1(/)4% +@1

*%;, ,+%  %C=) %-%/+* )/ +@1 ')D% %/+ <1/+%E+* ,/' +$%/ ,2+% , /%@ )/21 -,F

+)1/ 1<<=  %/<% @%  %<1(/)4% +$1*% +@1  %C=) %-%/+* , % 1/% ,/' +$% *,-%7

G,<$ 12 +$1*% +@1  %C=) %-%/+* )* ?1=/'%' )/ )+* 1@/ 2,-)>A 12 <1//%<+)1/*7

H$,+ ,/ ,(%/+ <,/ '1 )/ *=<$ *)+=,+)1/I #1 21 (%+ 1/% 12 +$1*%  %C=) %-%/+*

,/' +1  %F,  ,/(% )+* 2,-)>A 12 <1//%<+)1/* +1 +$%  %-)/')/( 1/%I J15 )+ )*

, B% A <1-;>)<,+%' ,/'  )*:A 1;% ,+)1/7 #$% -1*+ *)-;>%5 ,/' K ?%>)%B% +$%

*,-% ,* 1= ? ,)/ '1%*5 )* +$% 1;% ,+)1/ 12 L1)/)/( +$%*% +@1  %C=) %-%/+* ?A

+$% )'%/+)+A %'(%  !! < 1**)/( ?1=/', )%* 12  %*;%<+)B% <1/+%E+*7

#$% *,-% @,A )+ (1%* @)+$ *% B)<%*7 M(,)/ B% A 12+%/ +$% % , % '%B%>1;%'

+@1 ')*+)/<+ *% B)<%* )/ ')D% %/+ <1/+%E+*5 *1-% +)-% +$%A >)B% *%;, ,+%>A ,/'

,2+% *1-% /%@ )/21 -,+)1/ +$%A , % <1//%<+%' ?A +$% )'%/+)+A %'(%  "" ,*

+$%A @% %  %<1(/)4%' +1 ?% 1/% ,/' +$% *,-% *% B)<%7

 !"##$%"! &'()*(#+ K <,>> )+ <>,**)<,>5 ,* +$%A , % ;>,<%' )/ +$% N1= +$

0),-1/' )/ +$% *,-% -,//% ,* .F%'(%* )/ +$% 6 *+ +@1 O+%<$/)<,>P '),-1/'*

 !

7

,(-.$/$0. 12 3&'&(!"/$0.#4$5#6 :(- .-%$,)#+1()0  Q& )1 $ *#+,$)+-. ;#.

*#++-*,)#+1 *#++-*,)+2 0$.,)*<%$. )+1,$+*- #;  !"#$%& ,# 0$.,)*<%$. )+1,$+*-

#;  !=-><).-?-+,& '),( ,(- ?-$+)+28

 !

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

/0 12 345



 !"#$%& '()*( )+ #,(-. *#+,-/, 0%$12 ,(- .#%- #3 4)5-+  !6-78).-9-+,&

:;<=>;<=?

@(- .-%$,)#+2()0  !" )2 $ *#+,$)+-. 3#. *#++-*,)#+2 *#++-*,)+4 0$.,)*8%$.

)+2,$+*- #3  !A-.5)*-& ,# 0$.,)*8%$. )+2,$+*- #3  !6-78).-9-+,& '),( ,(-

9-$+)+4>

 !A-.5)*-& '()*( )+ #,(-. *#+,-/, 0%$12 ,(- .#%- #3 4)5-+  !6-78).-9-+,&

:;<=>;<=?

@(- .-%$,)#+2()0  !# )2 $ *#+,$)+-. 3#. *#++-*,)#+2 *#++-*,)+4 0$.,)*8%$.

)+2,$+*- #3  !B#+,-/,& ,# 0$.,)*8%$. )+2,$+*- #3  !6-78).-9-+,& '),( ,(-

9-$+)+4>

 !B#+,-/,& '()*( )+ #,(-. *#+,-/, 0%$12 ,(- .#%- #3 4)5-+  !6-78).-9-+,&

:;<=>;<=?

@(- .-%$,)#+2()0  !$ )2 $ *#+,$)+-. 3#. *#++-*,)#+2 *#++-*,)+4 0$.,)*8C

%$. )+2,$+*- #3  !D4-+,& ,# 0$.,)*8%$. )+2,$+*- #3  !6-78).-9-+,& '),( ,(-

9-$+)+4>

 !D4-+,& '()*( )+ #,(-. *#+,-/, 0%$12 ,(- .#%- #3 4)5-+  !6-78).-9-+,&

:;<=>;<=?

@(- .-%$,)#+2()0  !% )2 $ *#+,$)+-. 3#. *#++-*,)#+2 *#++-*,)+4 0$.,)*8C

%$. )+2,$+*- #3  !E#F-%& ,# 0$.,)*8%$. )+2,$+*- #3  !6-78).-9-+,& '),( ,(-

9-$+)+4>

 !E#F-%& '()*( )+ #,(-. *#+,-/, 0%$12 ,(- .#%- #3 4)5-+  !6-78).-9-+,&

:;<=>;<=?

@(- .-%$,)#+2()0  !& )2 $ *#+,$)+-. 3#. *#++-*,)#+2 *#++-*,)+4 0$.,)*8%$.

)+2,$+*- #3  !G2-C*$2-& ,# 0$.,)*8%$. )+2,$+*- #3  !6-78).-9-+,& '),( ,(-

9-$+)+4>

 !G2-C*$2-& '()*( )+ #,(-. *#+,-/, 0%$12 ,(- .#%- #3 4)5-+  !6-78).-C

9-+,& :;<=>;<=?

B#++-*,)#+2 3.#9 ,(-2- *#+,$)+-.2 $.- *$%%-F  *%$22)*$%& .C-F4-2?

' .-78).-9-+, ()* (++(+ , -,./+ 0 .((1+2 /34+2 5. 0/3( -0 1+ , -566

07 *( +5+/(.8(2 , -566 07 +4+/,5.,9565/:; 6-78).-9-+, 5+ /3( 8(./ ,6 *05./ 07

,4/0.0<:2 ,+ ,4/0.0<: <(,.+ ,. ,9565/: 07 /3( +:+/(< /0 80./ 594/( /0 5/+

0-. *( +5+/(.8(2 ,+ -,+ +/,/(1 ,90=(; >=( :/35.? 5<*0 /,./ 70 , @( =58(

@:+/(< +4+/,5.,9565/: 5+ ()* (++(1 9: /3( 15,<0.1 =( /58(+ 3( (; A34+ (,83

07 /3(+( =( /58(+ 80461 /4 . /0 , .-78).-9-+,; >.1 /35+ 5+ /3( <(,.5.? 07

86,++58,6  B(1?(+;

A35+ 5+ =( : +5<56, /0 (C45B6:5.? (1?(+ 5. D +/ /-0 15,<0.1+2 E5,<0.1

07 '//(./50. F084++5.? ,.1 E5,<0.1 07 G0?.5/5=( >6(<(./+; H(/I+ /,J( ,

 ! "# $%&



 !""# $%!"  ! "#$ % &'" ( )*+!,- $./. 0" "#$ 1$&"$2 345+!!$6" +!7 8$ 9!,

 " )'  "  '- :&$:)&$, "+ ;$ , &$6"<= >'$,. ?#$! 8$ ':$)@ +A  !""# $%!"-  .$.

8$ *$!" +!  " )' )! !&'# $- 8$ *)@$ ) "&)!' " +!  ! "#$ % &'" ( )*+!, )<+!/

"#$ BC $,/$  !"+ "#$ 6$!"$& +A "#$ , )*+!,. D#$ ')*$  "  ' 8 "#- $./. ) (!)*-

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

 "  '- 6+*:<$"$<= :&$:)&$, "+ ;$ >'$,. ?#$! 8$ *)@$ ) "&)!' " +! A&+* "#$

1$&"$2 34E+)<7 "+ "#$ , )*+!, 6$!"$& 34B$F> &$*$!"7 8$ 6)! *$!" +! "# '

(!)*  ! +!$ '$<$6"$, *)!!$&G

H

I ,$' &$ "#$ (!)*  ' A><9<<$,J +&

H

I :<)! "+ A><9<<

"#$ (!)*J !+" '+ $*+" +!)<<= ':$)@ !/.

K * <)&<=  " /+$' 8 "# +"#$& 1$&" 6$' +A "#$ %+>&"# ( )*+!,- )!, ' * <)&<=

 " 6+><, ;$ 6+*:)&$, "+ "#$ K$6+!, ( )*+!,.

  !"#$

  !

%"&'&

 ! "# $%%



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

 !"#$% #$&' !((')$& &*+ *','$#( $!&)-+ '. /+-0#(+ /12&+324 #5+5 &*+ .!(& &*!&

/+-0#(+ /12&+3 (!$ 6+ 0#+7+8 !2 ! 9!-& '. !$'&*+- 6#%%+- /+-0#(+ /12&+3 !$8

!& &*+ 2!3+ &#3+ &*#2 /+-0#(+ /12&+3 (!$ 6+ 0#+7+8 !2 ! 7*',+ ('39'2+8 '.

23!,,+- /+-0#(+ /12&+324 !$8 &!"#$% #$&' !((')$& &*+ .!(& &*!& 7+4 *)3!$

6+#$%24 !-+ !,2' /+-0#(+ /12&+324 7+ (!$ ('$(,)8+: 7*+$ 3'8+,#$% /+-0#(+

212&+324 7+ $++8 &' 6+ !6,+ &' -+('-8

 ('$$+(&#'$2

 ('$&+;&2

 (+-&!#$&1

 !&&+$&#'$

 ('39'2#&+2 '. &*+ 9-+0#')2 3+$&#'$+8

!$8 &' 6+ !6,+ &' -+0#2+ 2)(* 3'8+,24 !(('-8#$%,1 &' 7'-,8 (*!$%+25

<-'0#8+8 &*!& /+-0#(+ /12&+32 !-+ 9-#3!-#,1 6)2#$+22 212&+324 7+ !-+

#$&+-+2&+8 #$ 2)(* 3'8+,2 '. /+-0#(+ /12&+324 #$ 7*#(* 2',)&#'$24 #5+5  !"#$%! 4

!-+ 2')%*& &' ! 2+& '. "!&'$"!(!)* 4 7*+-+ &*+ 2+&2 '. -+=)#-+3+$&2 !-+ *+!8#$%

&' 2'3+ +,-. 5  *+ 7*',+

>

%!3+? #2 9,!1+8 #$ ! 8'3!#$ @! %,)*!/*A 7#&* !

2+& '. -+!)* @$!&)-!, '- !-&#B(#!, '$+2A #$0',0+8 #$4 (!$ 6+ 8+2(-#6+8 61 2'3+

' ! %- ! 4 !$8 !$1&*#$% '. &*+ !6'0+ 3+$&#'$+8 (!$ 6+ -+3+36+-+8 !%!#$ #$

! .'-3 '. (,0!. 5  *#2 ,+8 )2 &' 8+9,'13+$& '. ! %+$+-#( ('$(+9&)!, 3'8+, .'-

/+-0#(+ /12&+324 $!3+,1 &*+ C#!3'$8 '. <-+8#(&#0+ D+*!0#'-4 7*+$ .!(#$%

&' 2+-0#(+2 +;+()&#'$ !$8 /+-0#(+ /12&+32 '9+-!&#'$5

 *#2 3'8+, @2*'7$ '$ B%5 E5FGA ('$.'-32 7#&* 9-+0#')2,1 9-+2+$&+8 /+-H

0#(+ /12&+3 8+B$#&#'$ @2++ 2+(&#'$ I5JA !$8 9-'0#8+2 )$#.'-3 &'9H,+0+, 0#+7

&*!& (!$ 6+ !99,#+8 &' !$1 /+-0#(+ /12&+35 K 6+,#+0+ &*!& &*#$"#$% !6')&

/+-0#(+ /12&+32 61 3+!$2 '. &*#2 3'8+, (!$ *+,9 )2 9+-(+#0+ 9!-&#(),!- /+-H

0#(+ /12&+32 )$#.'-3,1 #$ &+-32 '. '$+ .-!3+7'-"4 7*#(* 3!1 6+ -+7!-8#$%4

.'- +;!39,+4 #$ ('39'2#&#'$ '. ('39,+; /+-0#(+ /12&+32 .-'3 2+0+-!, '&*+-25

L'39,+&+ 8+2(-#9&#'$ '. &*#2 3'8+, 7!2 8'$+ #$ 9-+0#')2 2)62+(&#'$ E5M5F5

 *+ .+!&)-+2 '. ! /+-0#(+ /12&+3 &*!& !-+ !((+$&)!&+8 61 &*#2 3'8+,4

('),8 6+ 2)33!-#N+8 !2 .',,'72: /+-0#(+ 212&+3 *!2 &' 6+ !)&'$'3')24

('H'9+-!&#0+4 ('39'2+H!6,+4 !$8 !8!9&#0+5  ' 6+ )2+.),4 #&2 6+*!0#'- *!2

&' 6+ 9-+8#(&#0+ !$8 '-#+$&+8 #$ 0!-#')2 ('$&+;&25  *#2 3+!$2 #& *!2 &'

 ! "# $%&



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

2&$/ 3",$&.4#", ,!54&,!1!($- "(' '%1"&( %, .%($!6$ -3!.&7.-8 9$ -/%4#'

:

4('!,-$"('; 4-!<."-!- '!-.,& &(0 $*3&."# %, &13%,$"($ -&$4"$&%(-8 9$ -/%4#'

:

.%114(&."$!; "('

:

.%<%3!,"$!; 2&$/ "0!($- &( $/! 0"1! &(+%#+!'8 =('

7("##*> &$ -/%4#'

:

,!1!1 !,; ,!#!+"($ -$,4.$4,"# .%((!.$&%(- "('  !/"+&%,"#

%3!,"$&%(- &( " )%,1 %) -4./ 1%'!#- 2/&./ ",! .%($!6$<-!(-&$&+!> "$$!($&%(

"2",! "(' .!,$"&($*<-!(-&$&+!8

?%2 #!$ 4- .%1 &(! $/&- 1%'!# 2&$/ 3,!+&%4-#* &($,%'4.!' .%($!6$<-!(-&$&+&$*8

@! ."( "--&0( .%($!6$- )%, !6"13#! $% &('&+&'4"# A!,+&.! A*-$!1- "(' $/!(

("$4,"##* .%13%-! 1%,! -%3/&-$&."$!' A!,+&.! A*-$!1-  * .%1 &(&(0 &()%,<

1"$&%( ),%1 ,!#!+"($ .%($!6$-8

=(%$/!, "33#&."$&%( %) .%($!6$- 1"*  ! 1%'!#&(0 %) &($!,-!.$&%( %) -!+!,"#

A!,+&.! A*-$!1-8 B2% A!,+&.! A*-$!1- ."( &($!,-!.$ &( $/!&,  !"#$ %> -!,+&.!

&"'()*$"% "(' -!,+&.! +,)$- %8 B/!( 2! ",! " #! $% #%%C "$ $/! &($!,-!.$&(0

"0!($> 2/&./ &- "#2"*- $/! -"1! )%,  %$/ A!,+&.! A*-$!1-> &( .%($!6$ %)

"(* %) $/! -*-$!1- "(' $/4- -!! $/! &13%,$"($ )!"$4,!- %) $/&- "0!($ $/"$

",! ,!#!+"($ D4-$ )%, $/"$ 3",$&.4#", -*-$!18 E&("##*> 4-&(0 .%($!6$-> 2! ."(

("$4,"##* 2%,C 2&$/ "( "0!($ 3#"*&(0 $/! ,%#! %) -!,+&.! .#&!($ &( %(! .%($!6$

"(' $/! ,%#! %) -!,+&.! 3,%+&'!, &( "(%$/!,8

=- 2"- "#,!"'* 1!($&%(!'> $/! 3,!-!($!' 1%'!# '!-.,& !- " 4(&)%,1

),"1!2%,C )%, $/&(C&(0 " %4$ A!,+&.! A*-$!1-8 9 "1 .%(+&(.!' $/"$ -4./

" $%%# /!#3- &$- 4-!,- $% )%.4- "$$!($&%( %( &13%,$"($ "-3!.$- .%11%( )%,

1%-$ %) A!,+&.! A*-$!1-8

A&(.! -!,+&.! -*-$!1- %)$!( &(+%#+! 3,%+&'!, "(' .#&!($ .%%3!,"$&%( &( %,<

'!, $% .,!"$! +"#4!> "(' 14$4"# .%%3!,"$&%( &- 1%,! #&C!#* $%  ! -4..!--)4#>

2/!( -%#4$&%( &- '!-.,& !' &( $!,1- .%13,!/!(-& #! )%,  %$/> 3,%+&'!, "('

.#&!($> .%(.!3$4"# 1%'!#- "33!", $%  ! 1%,! &13%,$"($ )%, -!,+&.! -*-$!1 '!<

-&0( .%13",!' 2&$/ 3,%'4.$ '!-&0(8 F%(.!3$4"# 1%'!#- ."3$4,&(0 -!1"($&.-

"--&-$ &( .%(-&-$!($ 4('!,-$"('&(0 %) -!,+&.! '%1"&( $% 3,%+&'!, "(' .#&!($8

=(%$/!,  !(!7$ %) 1%'!#&(0 2&$/ -!1"($&.- #&!- &( !"-&!, 1"("0!1!($ %)

-!,+&.! -*-$!1 ./"(0!- '4,&(0 -*-$!1 !+%#4$&%( &( $&1!8

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

,!54&,!1!($- !(0&(!!,&(0 $!./(&54!- G  !"#$

  !

%&'() *+,-.))/0)1 2334H "(' 0%"#- ",!

 !&(0 4-!' )%, &'!($&7."$&%( %) &('&+&'4"# -!,+&.!- &( $/! 0%"#<-!,+&.! 1%'<

!#&(0 1!$/%' 3"$!($!'  * 9IJ G  !"#$

 "#

%&'() #56 )( +781 2339H8 B/!-! "33,%"./!-

.%()%,1 $% $/! 3,%3%-!' .%(.!3$4"# ),"1!2%,C> "- &$ "##%2- '!-.,& &(0 0%"#-

 ! "# $%&



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

32&)'4

5+'%2$! ' & ! #2% 6+7,#3 322-' 2 '! 0,/!' 6+% 0&)+! 8 282',%,2#' 9 

 !"#$

 ! 

%&'() *+,,)--./0 1223:4 ;//2 -,#3 %2 9  !"#$

 !!

%&'() 4567'. 5/8 !9.:;);0 122<:< %=!

>!7 %2 +#-! '%&#-,#3 %=! #&%+ ! 21 '=& ,#3 &  &#3!$!#%' &$2#3 !#%,%,!'

(,%=,# '! 0,/! '7'%!$' ),!' ,# %=! -,'% ,6+%,2# 21 /2$8!%!#/!' &#- %=! 0&)+!

8 282',%,2#' %=&% /2##!/% !#%,%,!'4 ?=!'! '%&%!$!#%' ,))+'% &%! %=! ,$82 .

%&#/! 21 0&)+! 8 282',%,2# &#- @ 6!),!0! %=&% 1+ %=! !)&62 &%,2# 21 $2-!),#3

%=! '!$&#%,/' 21 0&)+! 8 282',%,2# +',#3 %22)' '+/= /2#/!8%+&) $2-!),#3 &#-

 !1! !#/! /2#/!8%+&) $2-!) 21 A! 0,/! A7'%!$ 6!=&0,2 ,# /2$6,#&%,2# (,%=

32&).2 ,!#%!- $!%=2-' $&7 8 20! 1 +,%1+)4

B2&). !"#!$!#% 3 &8= 8 20,-!' +'!1+) /2##!/%,2# 6!%(!!# 90! 62'!: 0&)+!

8 282',%,2# &#- ,#-,0,-+&) '! 0,/!'4 ?=! 3 &8= /&# 6! % &#'12 $!- ,#%2 '2

/&))!- A! 0,/! C !&>-2(# A% +/%+ ! 9'!! %=! %28 &#- %=! 62%%2$ 0! %,/!' 21

D,&$2#- 21 E !-,/%,0! C!=&0,2 &#- "34 F4F:< ,#'8, !- 67 (2 > 6 !&>-2(#

'% +/%+ ! -!"#!- ,# 8 2G!/% $&#&3!$!#% 9  !"#$

 !"

%&'() =4>0 122<:4 HI8),/,% /2#.

#!/%,2# 21 '! 0,/!' &#- 32&)' (,%= 8& %,&) 0&)+! 8 282',%,2#' &--' '% +/%+ ! %2

,#12 $&%,2# 8 20,-!- 67 0&)+! 8 282',%,2#4 ?=! '! 0,/! 6 !&>-2(# '% +/%+ !

!#&6)!' 12 ,#'%&#/! % &/!&6,),%7 21 0&)+! 8 282',%,2# 8& %' %=&% & ! &J!/%!-

67 +#&0&,)&6,),%7 21 & 8& %,/+)& '! 0,/!4

  !"#$

 !#

%"?@?% 7)9) 5 A'/5B ;.C)D;5( @'5,E C 9.:7)8+ ,5/56),)/(+ 5 ,5;B)('/6+

K2( %=! L2+ %= D,&$2#- =!)8' %2 '% &%!3,/< %&/%,/ &#- 28! &%,2#&) $&#.

&3!$!#%4

M=&% ,' ,%'  2)! ,# 6+',#!'' -!0!)28$!#% 8 2/!''4

K2( ,% /&# 6! +'!- ,# '7'%!$&%,/ $& >!%,#34

M=&% & ! %=! 6!#!"%' 21 %=,' $2-!) &#- %=,' &88 2&/=4

K2( %=!

N

D2O ,# A.P.Q.D '/=!$! ,' 8! 12 $!-4

  !"#$

 !$

%FG+C'( ;)F);-)8 (;'5/67) '/)H+57'(G I.; '/I.;,5('./ &595&'(G F @'5,- =5(: 5 -9)&'57/) F @'5,E0

6.57 I.;,+75('./0 F57+) 9;.9.-'('./ I.;,+75('./0 ;)H+';),)/(- 5--)--,)/(0 +-)J&5-)- ;)F'-'./0 ,.8)7 9;)95;5('./

5/8 ;)F'-'./

 ! "# $%&



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

 !" #$%& '()*$+',- .()*$+' $# /00"+0($+ 1$2%,,(+3- .()*$+' $# 4$3+(0(5"

67"*"+0,- .()*$+' $# 8&3)+(9)0($+- )+' .()*$+' $# :&"'(20(5" ;"!)5($&

<"&" 2$+2"=0%)7 *$'"7,> 4$+2"=0%)7 *$'"7, !"7= %,- )+' !"7= 0$ )+? )3"+0-

0$ &"*"*@"& <!)0 (, (*=$&0)+0 #$& )+ )%0$+$*$%, @"!)5($& )+' #$& ,%,0)(+A

)@(7(0?>

 !" B&,0 $# 0!"* !"7=, 0$ ="&2"(5" 0(*"A,=)2" )+' 2?@"&,=)2"C0$ ,""

 !"#$%& 0!"&"- 0!"(& $ ''#$%( '&- ,(*(7)&(0(", <!(2! !")' 0$ 2)0"3$&(9)0($+,

(+0$ $)%#* +(#&- <!)0 !)=="+, <(0! 0!"," $@D"20,- 2$++"20($+, )+' 2)0"3$&(",-

(>"> ,#+)%( '&- )+' &"=")0(+3 @"!)5($& $& ,0&%20%&",- (>"> ,$*" +-.#& $# 0!"

<$&7'> /77 0!(, (, &"*"*@"&"' ), ) 2$+0"+0 $# 0!" 1(&,0 .()*$+' 2$+0)(+A

"&,>  !%, 0!" .()*$+' $# /00"+0($+ 1$2%,,(+3 (, )@$%0  !!"#$ $& <)02!(+3

0!" <$&7'>  !(, (, 0!" B&,0 ,0"= (+ 0!" 2$+0(+%$%, 2$3+(0(5" =&$2",, $# )+?

)%0$+$*$%, )3"+0>  !" 2"+0&)7 =$(+0 $# ,""(+3 (, /!"#$%>

 !" E"2$+' .()*$+' (, ) *$'"7 $# &"*"*@"&(+3 "7"*"+0, $# 2$3+(0(5"

=&$2",, (0,"7#>  $ @" ="&,(,0"+0 )+' 0$ ,!$< )%0$+$*$%, @"!)5($& )+ )3"+0

!), 0$ &"2$3+(9" (%#0& (+

F

(0, *(+'G H<!)0"5"& (0 (,I- (>"> (+ (0, *"+0)7 ,=)2"-

1(3%&" J>KKL E"&5(2" @&")M'$<+ ,0&%20%&"

 ! "# $%$



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

1.!'. !2 #*/3!-) + #*/')  /4 '+2)5/*!6+2!/&7  !"#$%&'#( !& !2 )$4 +*) *)")"8

()*)- 2/5)2.)* 1!2. '/&&)'2!/& /4 #+*2!'9$+* !2)" !&2/ 2.) ) '+2)5/*!) , !7)7

1!2.  )*+%,,#+"'%,(7 :/ () +($) 2/ )3+$9+2)  !29+2!/& , +%,"#-"( .+3) 2/ ()

*)")"()*)-7 ;&- )+'. #+*2!'9$+* <9-5)")&2 /& +& !2)"= ()$/&5!&5 2/ + '+28

)5/*% 2/5)2.)* 1!2. 2.) !"#/*2+&') /4 2.! 4+'2, !7)7 1!2. +22)&2!/& #+!- 2/

!2, 1.!'. ! !& 4+'2 + .!,'/#("!"'%, /4 2.! <9-5)")&2, .+ 2/ () *)")"()*)-,

2//7 ; 2.) "!&- ! *)'9* !3), +&- !2 )&+($) 2/ 2.!&0 /4 +&% '/"#/ )-  2*9'8

29*) + /4 +& !2)", 2.) ")"/*% )&+($!&5 2/ *)")"()* '/5&!2!3) )$)")&2 .+ 

2/ .+3) 2.! *)'9* !3)&)  )"()--)-7 :.) >!+"/&- /4 ?/5&!2!3) )$)")&2 

#/  )  ) 2.) ) 4)+29*) +&- 2.9 !2 ! +(/92  !"#$%&'&%$ /4 1.+2 1+  ))&7

:.) ')&2*+$ #/!&2 /4 *)'/5&!6!&5 ! )"#.7

@))!&5 +&- *)'/5&!6!&5  9##/*2 2.) ABC:DEC "/-) /4 ().+3!/* /4 +&

+5)&2 (92 .)$# &/2.!&5 2/ 2.) F@B "/-)7 :.) >!+"/&- /4 E*5+&!6+2!/&

*)#*) )&2 + ")"/*% !& 1.!'. /*5+&!6+2!/& /4  9 2+!&+($) #*/')  ) ! *)8

")"()*)-7 C/&8+92/&/"/9 '/"#/&)&2 '+& () (9!$2 !&2/ '/"#$)G) 1.!$)

+92/&/"/9 +5)&2 '+& () /*5+&!6)- !&2/ '/"#$)G  2*9'29*) H2)+" /4 +5)&2 

+&- +5)&2 /4 + .!5.)* /*-)*7 E*5+&!6!&5 ! 2.! 1.+2 29*& +5)&2 2/ F@B

"/-)7 E*5+&!6!&5 '/3)* !$#,"(, ./1 2.)% -)+$ 1!2. !+"'0'"'#(, 1.+2 2.)%

$%!1( +*), +&- 1.+2 +*) 2.) $/&58$+ 2!&5 2%3( /4 +22)&2!/& 2/ ().+3) 5/+$ 

/*!)&2)- +&-  9 2+!&+($%7 ; 1) +  9") .)*) 2.) '/5&!2!/& + +& )&+'2!3)

#*/')  -)#)&-)&2 &/2 /&$% /& .#,"'%,',$ (92 /& 4(',$, 2//, 2.) # $(%&'&%$

! 2.) 2.!*-  2)# !& 2.) '/&2!&9/9 '/5&!2!3) #*/')  7 :.) ')&2*+$ #/!&2 /4

/*5+&!6!&5 ! 5$#,"7

:/ -/  /")2.!&5 1!2. &/ !-)+ 1.+2 .+##)& 1.)& 2.!  /")2.!&5 1!$$ ()

-/&) ! &/2 9 +($) +2 +$$7 ;'2!/& '/& )I9)&') .+3) 2/ () #*)-!'2+($)7 J/*

2.! #9*#/ ) +& +5)&2 &))- 2/ *)")"()* )$)")&2 +&- + #)'2 /4 +'29+$ +&-

#$+&&)- +'2!/& !& (/2. 1/*$- , 2.) *)+$ 2!")  #+') +&- 2.) '%()* #+')7 D2

&))- 2/ *)")"()* &#64'&#.#,"(, 2.) $%!1( 2/ 1.!'. #+*2!'9$+*  )2 /4 *)I9!*)8

")&2 +*) .)+-)-, (#&0'+#( /*  /$92!/& 1.!'.  +2! 4% 2.) *)I9!*)")&2 +&-

49$K$$ #$+&&)- 5/+$ , +&- 2/ -/ !2 !& )&3!*/&")&2 4/*")- (% +5)&2 , '/&2)G2 ,

"/-)$ +&- 9 )8'+ ) 7 D2 ! &)')  +*% 2/ *)")"()* 2.) ) !$#,"(, +%,"#-"(,

.%7#1(, +&- 4(#*+!(#( !& #+*2!'9$+* '/&&)'2!/& 2/ 2.) 5!3)& *)I9!*)")&2 ,

5/+$ +&-  )*3!') 1.!'. 5!3) 2.) 1./$) #!'29*) /4 +5)&2 #*)-!'2!3) ().+3!/*7

:.) -/!&5 ")+& 2/ () !& F@B "/-)7 ;5+!&, + 2.) '/5&!2!/& ! +& )&+'2!3)

#*/')  , 1)  )) 2.) )#&%$ 2/ () + 4/9*2.  2)# /4 '/&2!&9/9 '/5&!2!3) #*/')  7

:.) ')&2*+$ #/!&2 /4 -/!&5 ! 8#64'&#.#,"7

 ! "# $%&



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

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

4".. '*$*' ,% ", -# ,% 5676869 #(!*/*2

 !* :"$,! 9"-/%)0; ,!-, 4".. 1* 0*#('"1*0 )%4; "# )%, - /%0*. ") - #*)#*

,!* +'*<"%&# 9"-/%)0# -'*2  !"# "# ") - 4-=

>

- ?='%(%/+-## %$ %&' @-)0 -)=

%,!*' -?*),A#; ,%%B /*),-. #!"+ ?%")? ,!'%&?! ,!* (=1*'#+-(*C2

D ,*-/ %$ -?*),# $%'/")? - 5*'<"(* 5=#,*/ #!%&.0 &)0*'#,-)0 *)<"'%)6

/*),; #",&-,"%); -)0 ,!*/#*.<*#2  !-, "# 4!= ", )**0# ,% E)%4

 4!*'* ,% ?%

 !%4 ,% '*-(! ",# ?%-.# -)0 %1F*(,"<*#

 4!-, 0*."<*'-1.*# /&#, 1* +'%0&(*0

 !%4 ,% %'?-)"G* ,!*/#*.<*# ,% +'%0&(* ,!%#* 0*."<*'-1.*#

 !%4 ,% +*'$%'/

>

,!* +.-=C

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

,!-, .*-0# &#; -)0 (-) .*-0 -)= -&,%)%/%&# -)0 (%6%+*'-,"<* -?*),; ,!'%&?!

,!* ."$*6(=(.*2  !"# )%, -1%&, #,'&(,&'*# -)0 (%),-")*'# $%' '*/*/1*'")?

1&, ", "# -1%&, -,,*),"%) (%)(*),'-,"%) 0=)-/"(# 4!"(! !*.+#

>

,% ."<* -)0 ,%

(%?)"G*C2 H= %+")"%) "#; ,!-, ,!"# (%&.0 1* *I*(,"<*.= 0%)* 1= !-'/%)"G")?

,!* -,,*),"%) +-"0 ,% +-',"(&.-' ,%+"(# %$ ,!* 5676869 #(!*/*2

J*,A# (%/* ,% ,!"# :"$,! 9"-/%)0; ,% ",# $&.. +"(,&'* #,*+61=6#,*+; 4",! -

#,*+61=6#,*+ *K+.-)-,"%)2

 ! "# $%&



 !"#$%#$& '(! %!)$#'#*$ + *, -!./#0! -12'!" #$ 0(34'!. 5 3$% 0*$0!.$#$&

3''!$'#*$ '* '(! '#"! 36#2 7! 03$ 0*$089%!:

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

;.!2!$' .! %($ 0",$ .1 %($ ;32' "!2 '+%( $34$5%"%+.! .1 %($ <9'9.!6

=88 %!0#2#*$2 3$% 388 30'#/#'#!2 $*'7#'(2'3$%#$& 7(!'(!. '(!1 3.! 4!.>

,*."!% #$ '(! '#"!>2430! *. #$ '(! 01?!.2430! 3.! 9$%!.'3@!$ #$ '(! ;.!2!$'A

B(#2 0*98% ?! 30'#/#'#!2 *, '(! "*%! C-D 32 7!88 32 30'#/#'#!2 *, '(! "*%!

EDFBGHFA B(92 #' 0*98% ?! 3?*9' %*#$& 2*"!'(#$& *. 3?*9' '(#$@#$& 2*"!>

'(#$& *. 24!3@#$& 2*"!'(#$&A -4!3@#$& 2*"!'(#$& #$089%!2 .!0*.%#$& 3 "!2>

23&! *, 2*"!'(#$&A B(#2 #2 '(! "!3$#$& *,

I

8#/! *9'J #$ '(! 2'3'!"!$'A

PAST

FUTURE

PRESENT

Experience,

live out,

- USE

<#&9.! KAL+: M#3"*$% *, M#3"*$%2 > 4(32! L: 8#,! #$ '#"!

 ! "# $%&



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

2&.$. 6&"# ' 3$3(%)7 &8$8 &" %$3$39$%! "#$ #&!"(%)7 ':: ,+%%$-" .$,&!&(-! '-.

',"&2&"&$! '%$ 4$%*(%3$. (- "#$ 9'!$ (* "#&! #&!"(%)8 ;* "#$ #&!"(%) &! 3+,#

3(%$ '9(+" "#$ "&3$5!4',$ 6$ 6&:: !4$'/ '9(+" $<4$%&$-,$!7 &* "#$ #&!"(%)

&! 3+,# 3(%$ '9(+" ,)9$%!4',$7 6$ 6&:: !4$'/ '9(+" 4:'-!8 1+,# 4:'-! ,'-

9$ &34:&,&" (-$!7 &8$8 -(" %$,(%.$. '! *(%3': 4:'-!7 (% $<4:&,&" (-$!8 ;34:&,&"

4:'-! ,'- 9$ !&34:$ (-$!=&.$'! (% ,(34:$< (-$!=&.$': 3(.$:! (* '-) ")4$8

><4:&,&" 4:'-! '%$ %$,(%.$. 3(.$:! .$!,%&9$. ',,(%.&-0 "( '- '44%(4%&'"$

*(%3':&!38 ><4$%&$-,$! '-. 4:'-! .%&2$ (+% 4%$!$-" .$,&!&(-! '-. ',"&2&"&$!8

?#&! &! 6#'" ; 3$'- 9)

@

9'!$. (- "#$ A'!"B &- "#$ !"'"$3$-"8

1$%2&,$ 1)!"$3! '-. '0$-"! '%$ $-.(6$. 9) 0(': (%&$-"'"&(-8 ?#&! 3$'-!

"#$&% 9$#'2&(% &! 4%$.&,"&2$ (-$8 ;" '&3! "( !(3$"#&-0 &- "#$ *+"+%$8 A%$!$-"

',"&2&"&$! '-. .$,&!&(-! '%$ 3'.$ &- $<4$,"'"&(- (* ' .$!&%$. (% 6'-"$. !"'"$5

(*5'C'&%!8 1+,# $<4$,"'"&(-! 6$%$ 4%$4'%$. 9) '-("#$% ',"&2&"&$! &- "#$ D>E5

?;FE 3(.$8  :: "#&-/&-0 (- "#$ G+"+%$ &! &- "#$ D>E?;FE 3(.$8 ?#$

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

"#$ G+"+%$ &! "#$ ,$-"%': 4(&-" "( 6#&,# '- &-"$::&0$-" '0$-" *(,+!$! &"! '"5

"$-"&(-8

E("$7 "#'" &" &! -(" 4(!!&9:$ "( H1> !(3$"#&-0 &- "#$ G+"+%$7 -(67 !(

'! &" &! -(" 4(!!&9:$ "( H1> !(3$"#&-0 *%(3 "#$ A'!"7 -(68 ?#$ H1> 3(.$

&! .$!&0-'"$. "( "#$ A%$!$-"8 ?#$ D>E?;FE 3(.$ &! .$!&0-'"$. "( "#$

A'!" '-. "( "#$ G+"+%$8 >2$- &* 6$ !') "#'" 6$ !4$'/ (% I+!" "#&-/ (*

!(3$"#&-0 &- A%$!$-"7 &" &! ' 3$"(-)3)8 ;- *',"7 $<',":) !')&-07 "#$ A%$!$-"

&! ' "&3$ 4(&-" (-:)J ':: '%(+-. "#&! 4(&-" &! &- "#$ A'!" (% &- "#$ G+"+%$8

K+"7 !( '! 6$ '2(&. "#$ &-"$0%': ,':,+:+! $<4%$!!&(- &- '""$-"&(- '!!&0-3$-"

"( ' 4'&% L'0$-"7 ',"&2&")M &- !$,"&(- N8O 9) &-"%(.+,&-0 "#$ '""$-"&(- ,%$.&"

*+-,"&(-7 6$ '2(&. .&C$%$-"&': ,':,+:+! ,(-"$34:'"&(-! #$%$ 9) &-"%(.+,&-0

@

' %$'!(-'9:$ $-2&%(-3$-" (* "#$ A%$!$-" "&3$ 4(&-"B '-. 6$ 6&:: .$': 6&"#

&" '! &" &! ':: "#$ A%$!$-"8 ;- "#&! !$-!$ "#$ D>E?;FE 3(.$ ,'- %$*$% "(

4%$!$-"7 "((8

?#$ :'!" &34(%"'-" %$3'%/ &!P "#$ H1> 3(.$ .($!-Q" &34:) "#'" ',"&2&"&$!

&- "#&! 3(.$ #'2$ "( ,(-,$%- 6&"# "&3$5!4',$ 6(%:.7 (-:)8 ?#$!$ ',"&2&"&$!

,'- 9$ '! 6$:: ,(-,$%-$. 6&"# "#$ ,)9$%!4',$8

?( ,(-,:+.$ "#$ R%!" 4#'!$ (* S&'3(-. (* S&'3(-.! $<4:&,'"&(- 6$ ,'-

!')P ?#$ '<&! A'!"5A%$!$-"5G+"+%$ %$4%$!$-"! "#$ '0$-"Q! (% 1$%2&,$ 1)!"$3Q!

:&*$ &- "&3$8 ;" &! "#$ '<&! (*

 $<4$%&$-,$ ,%$'"&-07

 ! "# $%&



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

 &#-/01 )2 0#$% )3" #' % !4 !)'"#'3)3&01 !4 '5#'5 /6%&%'" "#-% /)#'"7

84#& #& 94 " "4% :57 ;7<= "%00& 3&7

 ! "# $%&



 !" #$%&" '()* +!,-+ !,- .!" /0+.1/&"+"2.13%.%&" 045+ 5+ 02 045+ ,6 ,&75.

,2 -!58! .!" 6,%& 950:,29+ 85&8%;0."(  !" ,&75. &"<&"+"2.+

 =5+%0;5>0.5,2?

 .!" @AB CDB :,9"?

 +5:<;E .!52F 07,%.(

G29 .!"&" .!" H1I1D1J +8!":" 5+ :0."&50;5>"9 52 .!5+ ,&75.(  !" %+%0;

,&9"& ,6 :0F52$ =5+%0;5>0.5,2+ ,6 0 H"&=58" HE+.": +5.%0.5,2 5+ $5="2 7E .!5+

+8!":"( K!"2 02 08.5=5.E .0F" <;08" 06."& .!" +."<17E1+."< =5+%0;5>0.5,2

20

19
r05

r04

r03r06

r0
2

r0
1

M
-c

o
m

p
o

s
ite

A
-c

o
m

p
o
s

it
e

U
-c

o
m

p
o

s
it
e

C
-c

o
m

p
o

s
it
e

G
B

S
R

B
S

S
B

S

r
3
3

r2
2

r1
1

1
8

17

1
6

15

14
13

1211

10

9

8

7

6

5

4

3

21

Model

Agent

Service

Goal

ContextUse-case Requirement

03

0
402

0
1

PR
1

R4R2

R
3

Operation

RuleCategory

Connection

Object

m
anif2ci

base

m
ani

f2
co

nt
ex

t

ci
2c

at
eg

or
y

ci2item

r4

r2 r3

r1

Manifestation

CI-connection ContextItem

Category

d
e
ta

il

R
3
3

G
B

S

R
2

2

R
02

esta
blis

hin
g fr

am
ew

ork

c
o

m
p

o
s

it
e

R
1
1

e
s
ta

b
li
s
h
e

r

R
01

fulfillin
g

le
a
rn

e
r

coverin
g

fo
ll
o
w

e
r

 establish
ing flow

 fram
ew

ork

re
ach

in
g

 member flow -member

flow -organizer

c
o

lla
b

o
ra

to
r

s
u
p

e
rv

is
o

r

a
u
th

o
r

 organizer

fo
cus

in
g

Goal

FlowAgent

Activity

Action

Experience,

live out,

- USEPAST

FUTURE

PRESENT

Visualization,

think about,

- MENTION

35$%&" '()*L J50:,29 ,6 J50:,29+ 1 <!0+" ML 8,28"<.%0; .!52F52$ ,6 .!"

+5.%0.5,2

 ! "# $%&



 ! "#$%& '(# )*+, -.$"*%-&/0*%0#1'+$2 "*-#2&3 '(# *4#,$22 &.'+$'.*% *) '(#

5#,4.0# 5!&'#" 6.22 0($%7#8 9(# ,#$2.:#- $0'.4.'! 0$+&# .'8 ;%- '(# %#6

&.'+$'.*% 0$%  # 4.&+$2.:#- .% '(# &$"# "$%%#,8

9(.& .& %*'(.%7 #2&# '($% '(# <=>9?@>AB5= &6.'0(.%7 6(.0( 6$& &1*C#%

*) .% 0($1'#, D *% E! #,&1$0# $%- .'& E*%'#%' $%- .% &#0'.*% F8G 6(#,# '(#

H.,&' I.$"*%- 6$& -#&0,. #-8

?% *'(#, 6*,-& .' .& $% #J1,#&&.*% *) #%$0'.4# 1#,0#1'.*% $%- #%$0'.4#

0*7%.'.*%8 ?' 0$%  # &##% 6#22 '($' 6.'(*+' $0'.%7 '(#,# .& %* 0*7%.'.*% $'

$228 ;%- '(# <=>9?@>AB5= &6.'0(.%7 1,.%0.12# .& '(# 0,+0.$2 1(#%*"#%*%

*) 0*%'.%+$2 0*7%.'.4# 1,*0#&& *) $ 5#,4.0# 5!&'#"8

 ! "# $%%



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

"+'*)/ "'

2

"(! -+$")*.!3 '4 "(! -+)0'*- 4,'0 "(! '5$!,6!,7 "(+$ 0!)*$ 4,'0

8'%9"(! ,!)-!,: ;" +$ +* )/+<*0!*" =+"( "(! +-!) "()" >!,6+.! >8$"!0$ ),!

$'%,.!$ '4 )""!*"+'*: ?(! 0',! >!,6+.! >8$"!0$ -!)/+*< =+"( )* '5@!."7 "(!

0',! )""!*"+'* +$ &)+- "' "(! '5@!.": ?(%$7 -+)0'*-A$B '* ) $(',"!, -+$")*.!

4,'0 "(! 4,'*" +$ !*-'=!- 58 0',! )""!*"+'* "()* -+)0'*-A$B '* ) /'*<!,

-+$")*.!: C*- "(! -+)0'*-$ .+,.%/)"! '* "(! ',5+": ?(! 0!$$)<! '4 D<: E:FG

+$ "()" "(! )""!*"+'* +$ &!,+'-+.)//8 .()*<!- '* "(! 4'%, -+)0'*-$:

; ='%/- /+H! "' ,!0+*- "(! 0+//$ +* &,'@!."1&,'<,)01&',"4'/+' 0)*)<!0!*"

$&'H!* '4 +* $!.": E:I +* "(! &,'@!."J&,'<,)0J&',"4'/+' 0)*)<!0!*" &'+*" '4

6+!=: ; !K&/)+*!- "(!,! "()" "(! ,!<%/),/8 ,!&!)"+*< '4 0)*)<!,+)/ )."+6+"+!$

20

19
r05

r04

r03r06

r0
2

r0
1

M
-c

o
m

p
o

s
ite

A
-c

o
m

p
o
s

it
e

U
-c

o
m

p
o

s
it
e

C
-c

o
m

p
o

s
it
e

G
B

S
R

B
S

S
B

S

r
3
3

r2
2

r1
1

1
8

17

1
6

15

14
13

1211

10

9

8

7

6

5

4

3

21

Model

Agent

Service

Goal

ContextUse-case Requirement

03

0
402

0
1

PR
1

R4R2

R
3

Operation

RuleCategory

Connection

Object

m
anif2ci

base

m
ani

f2
co

nt
ex

t

ci
2c

at
eg

or
y

ci2item

r4

r2 r3

r1

Manifestation

CI-connection ContextItem

Category

d
e
ta

il

R
3
3

G
B

S

R
2

2

R
02

esta
blis

hin
g fr

am
ew

ork

c
o

m
p

o
s

it
e

R
1
1

e
s
ta

b
li
s
h
e

r

R
01

fulfillin
g

le
a
rn

e
r

coverin
g

fo
ll
o
w

e
r

 establish
ing flow

 fram
ew

ork

re
ach

in
g

 member flow -member

flow -organizer

c
o

lla
b

o
ra

to
r

s
u
p

e
rv

is
o

r

a
u
th

o
r

 organizer

fo
cus

in
g

Goal

FlowAgent

Activity

Action

PAST

FUTURE

PRESENT

What the Attention

is focused on ?

 !"#$% &'()* +!,-./0 .1 +!,-./02 3 45,2% 6* ,77%/7!./ 1.8#22!/" 7. 75%

2!7#,7!./

 ! "# $%%



 ! "#$#!!%&' () *##+ (,# -%"%.#-#"( +&)$#!! !/!(% "%01# )"#2 3#&# 4# $%"

!##  ( 4%! ")( % ! ".1# )+ " )" 0%!#5 )" ! ".1# #6+#& #"$# (, ! - 11! %++&)%$,2

7" (,# $)"(&%&' (, ! +#& )5 $ $,%". ". )8 %((#"( )"  ! % +& "$ +1# )8 %.#"(9!:

%"5 (,/! ;#&< $# ;'!(#-9!: ()): %/()")-'2

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

%- .$ "/%-!-0-/, (", %- 1$*+-2+3"445 6-3/, %(+, 1-*%+-! -6 +%, "%%$!%+-! '(+3(

+% ,1*$"2, +! 35.$*,1"3$ %- %($ 2+"0-!2, 3+*3/4"%+!# -! %($ -*.+% "*-/!2 %($

7",%87*$,$!%89/%/*$ ":+, +! %($ -*2$* -6 %($ ,3($0$ -6 %-1+3, ;$$ 8 <$3-#!+=$

8 >*#"!+=$ 8 ?-@

=,# > %-)"5 )8 ?&#5 $( <# @#,%< )& ,%! (4) ,%18A!+%$#!B /++#& ,%18A

!+%$#  ! % +1%"" ". )"#: 1)4#& ,%18A!+%$#  ! % &#%1 C%( )" )"#2 D,#" %((#"( )"

 ! 8)$/!#5 () (, ! 5 %-)"5: (, ".! () 0# 5)"# %&# +1%""#5 %"5 (,#" #6#$/(#5

 " (,# ( -#A!+%$# )&  " (,# $'0#&!+%$# %"5 ().#(,#& 4 (, (, ! &#$)&5#5  "

%++&)+& %(# $)"(% "#&! )8 (, ! $)"$#+(/%1 5 %-)"52

E /"5#&!(%"5 ')/ $%" ,%<# )0F#$( )"! () (, ! !(%(#-#"(2 G2.2: 4,%( +&)<#!

(,# )&5#& )8 ()+ $!H: )& -/!(  ( 0# !) &#./1%&H I' %"!4#& 1 #!  " (,# 8)11)4 ".B

(,#  &&#./1%& (' )8 (,# %((#"( )" !4 ($, ". !) %! (,# )&5#& )8 ()+ $! $)/15 0#

-)5#1#5 0' $,%". ". (,# 4,)1# %-)/"( )8 %((#"( )" 8)$/!!#5 () (,# "#%&#!(

5 %-)"5 )" (,# )&0 (2 J - (%&'  ( $)/15 0# % C#&) %-)/"( )8 %((#"( )"B !/$,

5 %-)"5  ! #!$%+#5  " (,# $/&&#"( $'$1#2

; "$# (,#&# 4%! ")(, ". !% 5 )8 (,# %-)/"( )8 8)$/!#5 %((#"( )"  " (,#

!(%(#-#"( K: (,# -)5#1 4)&*!2 =,# !(%(#-#"( K 0& ". 5 &#$( )"! ,)4 () 0/ 15

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

$ &$/1%( ".  ! "%(/&%12 E !## ") &#%!)" 4,' (,# !%-# $%"")( 0# "%(/&%1  " (,#

$'0#&!+%$#2 =, !  ! (,# #6+1%"%( )" )8 (,# !(%(#-#"(2

M!(%")(#=7>7 D,%( %0)/( )/& 0&% "!H N&# (,#&# %"' F/-+!H

D,%(  8 +#& )5 $%11' )"# +%&( $/1%& )8 (,# ;AOA7A> ()+ $!  ! #6$1/5#5 0'

% C#&) %-)/"( )8 %((#"( )"H

=7>7 (#6(

 ! "# $%&



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

%$,,&-&/&#0 &, #$ *&,#(&-.#" +##")#&$) +''$(*&)2 #$ + #&3" %$&)# $4 5&"61  !"("

'$./* -"7 "1217 + *&,#(&-.#&$) *(&5") -0 + '+/")*+( $( -0 '/$'8,1 9.# #!" -+,&'

+##")#&$) *&,#(&-.#&$) &, +/$)2 #!" #!("" #&3" ("2&$),7 )+3"/0 #!" :+,#7 #!"

:(",")# +)* #!" ;.#.("1 :!+," < $4 #!" ,#"%=-0=,#"% >&+3$)* $4 >&+3$)*,

3$*"/ -.&/*&)2 $) ?21 @1A@ ,!$6, #!" +##")#&$) 4$'.,"* #$ #!" :(",")#1  !&,

.,.+//0 3"+), +'#&5&#0 %"(4$(3&)2 $( *"'&,&$) #+8&)21  !&, +##")#&$) 4$'.,&)2

'$((",%$)*, 6&#! BCD 3$*"1

20

19
r05

r04

r03r06

r0
2

r0
1

M
-c

o
m

p
o

s
ite

A
-c

o
m

p
o
s

it
e

U
-c

o
m

p
o

s
it
e

C
-c

o
m

p
o

s
it
e

G
B

S
R

B
S

S
B

S

r
3
3

r2
2

r1
1

1
8

17

1
6

15

14
13

1211

10

9

8

7

6

5

4

3

21

Model

Agent

Service

Goal

ContextUse-case Requirement

03

0
402

0
1

PR
1

R4R2

R
3

Operation

RuleCategory

Connection

Object

m
anif2ci

base

m
ani

f2
co

nt
ex

t

ci
2c

at
eg

or
y

ci2item

r4

r2 r3

r1

Manifestation

CI-connection ContextItem

Category

d
e
ta

il

R
3
3

G
B

S

R
2

2

R
02

esta
blis

hin
g fr

am
ew

ork

c
o

m
p

o
s

it
e

R
1
1

e
s
ta

b
li
s
h
e

r

R
01

fulfillin
g

le
a
rn

e
r

coverin
g

fo
ll
o
w

e
r

 establish
ing flow

 fram
ew

ork

re
ach

in
g

 member flow -member

flow -organizer

c
o

lla
b

o
ra

to
r

s
u
p

e
rv

is
o

r

a
u
th

o
r

 organizer

fo
cus

in
g

Goal

FlowAgent

Activity

Action

PAST

FUTURE

PRESENT

;&2.(" @1A@E >&+3$)* $4 >&+3$)*, = %!+," <E +##")#&$) 4$'.,,&)2 #$ #!"

:(",")#

 ! "# $%&



 !" #"$% &'" (!)*" +# &,- .-/0 "$%"#1* %!" )%%"#%2+# 12*%3245%2+# 63+7

%!" 83"*"#% %+ 4+%!9 %!" 83"*"#% )#1 %!" :5%53"- ;6%"# %!2* 2* %!" *2%5)%2+# +6

(<)##2#, )#1 277"12)%"<= "$">5%2#, +6 (<)##"1 )>%2'2%2"*- ?% >+5<1 4" ) @2#1

+6 (<)##2#, )#1 "$">5%2+# >=><" A!2>! >+5<1 4" #)7"1 *!+3%B%27" (<)##2#,-

C# +("3)%2'" 7)#),"7"#% 2* 65<< +6 *5>! *!+3%B%27" (<)##"1 )#1 277"12)%"<=

"$">5%"1 )>%2'2%2"*-

C% %!2* *2%5)%2+# #+ !2*%+3= 63+7 %!" 8)*% 2* %)@2#, 2#%+ )>>+5#% )#1 %!2*

7")#* (++3 %27" >+#%"$% 2* "7(<+="1- C D52>@ EFG ?;GBHIF *A2%>!2#, 2*

("36+37"1 !")12#, %+ *!+3%B%27" ,+)<*9 (3+4)4<= 4"%%"3 %+ *)= +4J">%2'"*-

;#" (+**24<" 2#%"3(3"%)%2+# >+5<1 4" %!)% ) %)>%2>)< 7)#),"7"#% 2* 2#B

'+<'"19 %++9 26 +53 5#1"3*%)#12#, +6 %!" 83"*"#% 2* ) A21"3 2#%"3')< )3+5#1

20

19
r05

r04

r03r06

r0
2

r0
1

M
-c

o
m

p
o

s
ite

A
-c

o
m

p
o
s

it
e

U
-c

o
m

p
o

s
it
e

C
-c

o
m

p
o

s
it
e

G
B

S
R

B
S

S
B

S

r
3
3

r2
2

r1
1

1
8

17

1
6

15

14
13

1211

10

9

8

7

6

5

4

3

21

Model

Agent

Service

Goal

ContextUse-case Requirement

03

0
402

0
1

PR
1

R4R2

R
3

Operation

RuleCategory

Connection

Object

m
anif2ci

base

m
ani

f2
co

nt
ex

t

ci
2c

at
eg

or
y

ci2item

r4

r2 r3

r1

Manifestation

CI-connection ContextItem

Category

d
e
ta

il

R
3
3

G
B

S

R
2

2

R
02

esta
blis

hin
g fr

am
ew

ork

c
o

m
p

o
s

it
e

R
1
1

e
s
ta

b
li
s
h
e

r

R
01

fulfillin
g

le
a
rn

e
r

coverin
g

fo
ll
o
w

e
r

 establish
ing flow

 fram
ew

ork

re
ach

in
g

 member flow -member

flow -organizer

c
o

lla
b

o
ra

to
r

s
u
p

e
rv

is
o

r

a
u
th

o
r

 organizer

fo
cus

in
g

Goal

FlowAgent

Activity

Action

PAST

FUTURE

PRESENT

:2,53" .-/0K L2)7+#1 +6 L2)7+#1* B (!)*" .K )%%"#%2+# 6+>5**2#, %+ %!"

83"*"#% )#1 %+ %!" :5%53"

 ! "# $%$



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

 ! "# $%&



 !"#$% &'() *$!+", -.% /.01% 2!3-#$%' 4.% 5--%+-!0+ 30#16 *% 6!,-$!*#-%6

/.%$%7%$ !+ -.% -!8% 30+-!+##8 9$08 -.% :5,- -.$0#". -.% :$%,%+- -0 -.%

 #-#$%' ;330$6!+" -0 5+ 5221!35-!0+ 6085!+< 0$ "%+%$511= 5 "!7%+ 30+-%>-<

30+3$%-% ,!-#5-!0+ 5+6 ,%1%3-%6 ,-$5-%"= -.% 5--%+-!0+ 35+ *% 6=+58!3511=

$%6!,-$!*#-%6' 4.% 6=+58!3, 09 5--%+-!0+ 6!,-$!*#-!0+ !, -.% 2.%+08%+0+

6$!7!+" -.% ?%$7!3% ?=,-%8 *%.57!0$'

4.% 9#11 806%1 %+5*1%, 511 @!+6, 09 85+5"%8%+-A 9$08 5+ 02%$5-!7% 0+%<

-.$0#". 5 -53-!3 -0 5 ,-$5-%"!3 0+%' 4.% ,-$5-%"!3 85+5"%8%+- #,%, ,/!-3.!+"

5--%+-!0+ *%-/%%+ -.%  #-#$% 5+6 -.% :5,-'

B0/ -.% $%,%5$3. 5+6 ,-5-% 09 5$- !+ -.% 5--%+-!0+ 6!,-$!*#-!0+ !, 5- -.%

7%$= *%"!++!+"' C *%1!%7% -.5- 5 9#-#$% $%,%5$3. 09 -.!, D%16 *$!+", 10- 09 7%$=

20

19
r05

r04

r03r06

r0
2

r0
1

M
-c

o
m

p
o

s
ite

A
-c

o
m

p
o
s

it
e

U
-c

o
m

p
o

s
it
e

C
-c

o
m

p
o

s
it
e

G
B

S
R

B
S

S
B

S

r
3
3

r2
2

r1
1

1
8

17

1
6

15

14
13

1211

10

9

8

7

6

5

4

3

21

Model

Agent

Service

Goal

ContextUse-case Requirement

03

0
402

0
1

PR
1

R4R2

R
3

Operation

RuleCategory

Connection

Object

m
anif2ci

base

m
ani

f2
co

nt
ex

t

ci
2c

at
eg

or
y

ci2item

r4

r2 r3

r1

Manifestation

CI-connection ContextItem

Category

d
e
ta

il

R
3
3

G
B

S

R
2

2

R
02

esta
blis

hin
g fr

am
ew

ork

c
o

m
p

o
s

it
e

R
1
1

e
s
ta

b
li
s
h
e

r

R
01

fulfillin
g

le
a
rn

e
r

coverin
g

fo
ll
o
w

e
r

 establish
ing flow

 fram
ew

ork

re
ach

in
g

 member flow -member

flow -organizer

c
o

lla
b

o
ra

to
r

s
u
p

e
rv

is
o

r

a
u
th

o
r

 organizer

fo
cus

in
g

Goal

FlowAgent

Activity

Action

Experience,

live out,

- USE

PRESENT

Visualization,

think about,

- MENTION

PAST

FUTURE

PRESENT

 !"#$% &'()A E!580+6 09 E!580+6, F 9#11 2!3-#$%A 5--%+-!0+ 903#,,!+" -0 -.%

:$%,%+-< -0 -.% :5,-< 5+6 -0 -.%  #-#$%

 ! "# $%&



 !"#$#%" !& '!( '))* +',*# $#%-*"%  ! ".# /#*( 01 2#$3 +# 24%"#5% '!( '$" /+ '*

 !"#** &#!+#6

7 &00( 5#"').0$ "0 ".# 8 1". 9 '50!( +0-*( ,#

:

+4,#$%)'+#;+$'1"< =4 !&

 ! ".# +4,#$%)'+# 1$05 ".# >'%" "0 ".# 8-"-$# $#30*3 !& '$0-!( ".# " 5# '? %

@. +. +'-%#% )#$ 0( + '""#!" 0! 10+-% !& "0 )'$" +-*'$ ( '50!(%6 A.# '50-!"

01 '""#!" 0! ,# !& '" ( %)0%'*  % (4!'5 +'**4 +.'!&#( '!( (#)#!(% 0! #3#!"%

1$05 ".# %-$$0-!( !& +4,#$%)'+# '!(B0$ " 5#;%)'+#6

2#$3 +# 24%"#5% '$# +05)0% "#% 01 )#0)*#C "#+.!0*0&4C 0".#$ %4%"#5%C )$0;

3 (#(  !10$5'" 0! '!( D!0@*#(&# '!( +03#$#( ,4 3'*-# )$0)0% " 0! (#/! !&

".# $ )-$)0%# E+16 (#16 FG6 A.#4

:

%##< ".# " 5#;%)'+# '!( +4,#$%)'+# @. +.

+0-*( ,# 50(#*#( ,4 ".# 8 $%" 9 '50!( E+16 %#+"6 H6IG6 A.#4 '*%0

:

$#+0&! J#<

@.'" @'"+.#(  ! ".# " 5#;%)'+# '!( +4,#$%)'+#C ".#4 $#+0&! J# 5#'! !&% 01

1'+"% '!( ,- *( %#5'!" +%  ! '))$0)$ '"# +0!"#?"% 1$05 #*#5#!"'$4 ,#* #1%C

@. +. +0-*( ,# 50(#*#( ,4 ".# 2#+0!( 9 '50!( E+16 %#+" 0! H6FG6 2#$3 +#

24%"#5% 0$&'! J# ".#5%#*3#% "0 ,# ',*# ,#""#$ $#%)0!%# "0 ".# $ #!3 $0!5#!"

"0 ,# '-"0!050-%  ! ' %#!%# 01 +0!"$ ,-" !& "0 ".# $ 0@! %-%"' !', * "4 E+16

%#+"6 H6KG6 2#$3 +# 24%"#5% )#$10$5 '+" 0!% '-"0!050-%*4 "0 '+. #3# )$#;

( +"#( '!( (#% $#( $#%-*"%L ".#4 )*'! 10$  "C ".#4 #?#+-"# )*'!% '!( ".#4

:

$#5#5,#$< )*'!% '!( $#'* "4C

:

+05)'$#<  " "0 $#3 %# )*'!% 0$ (#3#*0) !#@

0!#%C % 5)*4 ".#4 )#$10$5 ".# +0!"$ ,-" 0! "0 ".# $ %-%"' !', * "46 A. % *'%"

+0-*( ,# 50(#*#( ,4 ".# 80-$". 9 '50!(6

20C ".# 2#$3 +# 24%"#5% '$# .4,$ ( %4%"#5%C .4,$ (% 01 .-5'! ,# !&%  ! '

@'4 0$&'! J#( @ ". '$" /+ '* %4%"#5% '** "0&#".#$ +05)0% !&  ! ' @'4 * 3 !&

0$&'! %5%C .0@#3#$C ".#%# 0$&'! %5% '$# (#+#!"$'* J#(6 7!4@'4 @# +'! %)#'D

01 ".# $ * 3#%6 A.# 9 '50!( 01 9 '50!(%M +0!+#)" 0! 50(#* "0&#".#$ @ ".

".# 10-$ ( '50!(% (#%+$ ,#(  ! )$#3 0-% %#+" 0!%M+0!+#)"-'* 50(#*% 10$5 '

)0%% ,*# 50(#* 01 2#$3 +# 24%"#5% * 1#6

N'+. +0!+$#"# /** !& 01 ".# '** ( '50!(% +0!"' !#$% ,4 '))$0)$ '"#  !;

%"'!+#% ,$ !&% ' )'$" +-*'$ %#$3 +# %4%"#5 '% '!  !%"'!+# 01 ".'" 50(#*6

7""#!" 0! '!(  "% (4!'5 +%  % ".# ).#!05#!0! @. +. .#*) -% "0 $#+0&! J#

@.#".#$ ' 2#$3 +# 24%"#5  % '* 3#6

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

(-! ,./%($0/ 1!'%"$2$/3 *((!/($0/ 1$'("$2.($0/ $/ * ($)!450$/( $' /0( %0/'(*/(

$/ * %0/($/.$/3 ($)! $/(!"#*+6 $7!7

 !

 !!

E"G# "  O P ,0" " ! "$%#G6

8-!"! 9 $' * ($)! 50$/( $/ (-! :*'(7

 ! "# $%&



 !"#$ %&' ()*)&+ ,-)&+ ./"(0 ,- #--& %# % 1-2*).- 1'#3-45 6&0 3!-2- %2-

./&3-73$ )& 8!).! % +2/"9 /: ()*)&+ ,-)&+# )& % 8%' /2+%&);-0 :/24# % 1-2*).-

1'#3-4$ 3//5  !- )49/23%&3 4-##%+- )# 3!%3 3!- %33-&3)/& 9(%'# % .2".)%(

2/(- )& 1-2*).- 1'#3-4# ()*-#5

<&32-92-&-"2#!)9 %.3)*)3)-# %&0 %.3)/&# %2- )& -%.! 9%23)."(%2 .%#- %.=

./49%&)-0 ,' 2)#>#5  !- 4/2- 2)#>' %.3)/& 3!- (-## 92/,%,)()3' 3/ 2-%.! 3!-

%)4-0 +/%(5  !"# 8!%3-*-2 ./"(0 0-.2-%#- 3!- 2)#> )# *-2' )49/23%&3 :2/4

3!- -&32-92-&-"2?# 9/)&3 /: *)-85

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

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

$!'.# "#! *('-3 4#!+ "#! 5$(6'6%-%"0 () &7..!&&2 %3!3 "#! 5$(6'6%-%"0 "#'" !'.#

'*!+" () "#! &!" $!'.#!& "#! *('-2 ,%-- 6! *$!'"!$ 7+1!$ "#! )(--(,%+* .(+1%"%(+&8

93 !'.# '*!+" %+ "#! &!" ,'+"& "( $!'.# "#! *('- "(*!"#!$ ,%"# "#! ("#!$&2

:3 '*!+"& )($/ ' ;!$<%.! ;0&"!/ "#! .(+.!5"%(+ () %"& )7+."%(+%+* '+1

6!#'<%($ %& 1$%<!+ 60 =%'/(+1 () =%'/(+1&3

6 9(%"#),(- 2-%#/&)&+ 92//: /: 3!)# #3%3-4-&3 ./"(0 ,- 0/&- :/((/8)&+ 3!-

92)&.)9(-# /: 92//: ,' ./&32%0).3)/& )& 4%3!#5 @ 32' 3/ (-%0 '/" 3!2/"+! 3!)#

A

92//:B )& 3!- :/((/8)&+ 9%2%+2%9!#5

2#"$ )* $3.# 435#.678 !9"% )%,):),7"80 29# ;.*! -3%,)!)3% :)<

38"!)3%0 C-3?# %##"4- -%.! %+-&3 0/ )3?# ,-#3 3/ %.!)-*- 3!- +/%(5  !-

-792-##)/&

A

8%&3 3/ 2-%.! 3!- +/%( 3/+-3!-2B 4-%&# 3!-' ,-!%*- )& 4"3"%(

./=/9-2%3)/& %&0 4"3"%( 0-9-&0-&.-5 @: /&- /: 3!/#- %+-&3# )# -7.("0-0 :2/4

3!- #-3 3!- 92/,%,)()3' /: #"..-## /: 3!- 2-4%)&)&+ #-3 /: %+-&3# .%&&/3 ,-

+2-%3-2 3!%& 3!- /&- /: 3!- /2)+)&%( #-3 /: %+-&3#5  !- -7.("0-0 %+-&3 ,-!%*-#

)&0-9-&0-&3(' /& 3!- 2-#3 /: %+-&3#5 D!%3-*-2 3!- 92/,%,)()3' /: #"..-## /:

3!- -7.("0-0 %+-&3 )#$ 3!- 2-#"(3)&+ 92/,%,)()3' /: 3!- #"..-## /: ,/3!$ 3!-

/&- #-9%2%3- %+-&3 %&0 3!- 2-4%)&)&+ #-3 /: %+-&3#$ %# 3!-' %2- )&0-9-&0-&3

9!-&/4-&/&#$ )# (-## 3!%& 3!- /2)+)&%( 92/,%,)()3' /: #"..-## /: 3!- 8!/(- #-3

/: %+-&3#5  !)# )# -*)0-&3E 3!- 92/0".3 /: 38/ &"4,-2# ,-38--& ;-2/ %&0 /&-

)# (-## 3!%& -%.! /: 3!- :%.3/2#5  !"# 3!- *)/(%3)/& /: 3!- F2#3 ./&0)3)/& (-%0#

3/ (-## 92/,%,)()3' /: #"..-##5

 ! "# $%&



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

.)#)*&0 1&% 2*'')3)+)#4 )' #* ,*56%# !"5$*&)7"#)*& )& #* #!% 85%'%&#9 #* #!%

:;#;5% "&. #* #!% 8"'# "##%&#)*& -*&-%&#5"#)*&< =!% *#!%5 2*'')3)+)#4 )' #*

,*56%# #* +%"(% #!% "##%&#)*& #* -)5-;+"#% *(%5 #!% ,*;5 .)"$*&.'< =!% >5'#

*&% )' ')$2+% "&. ? .%(*#% #* )# #!% &%@# 2"5"65"2!< =!% '%-*&. *&% )' $;-!

$*5% -*$2+)-"#%.9 '* )# A)++ 3% .%"+# A)#! )& #!% +%,# ,*;5#! 2"5"65"2!'<

+&,! %&,!$-&#$ &$-./"&!$' *''!$'&(!$!--0 B%#C' '#"5# A)#! #!% 85%'%&#9

:;#;5%9 8"'# "##%&#)*& ,*-;')&6 )& #!% -*&-%2#)*& $*.%+D ?, "##%&#)*& )' &*#

%&*;6! ,*-;'%. #* #!% 85%'%&#9 #!% '4'#%$ A)++ .* &*#!)&69 )# E;'# A)++ 3%

*;# *, -*&.)#)*& #* "-#< ?, "##%&#)*& )' &*# %&*;6! ,*-;'%. #* #!% :;#;5%9

&* 5%()%A' "&. &* -*55%-#)*&' *, )&)#)"++4 '%# 2"5#)"+ 6*"+' A)++ 3% 2%5,*5$%.

"&. #!% 5*". #* #!% .%')5%. 6*"+ '#"5#' #* 3% )++;')*& *&+4< ?, "##%&#)*& )' &*#

%&*;6! ,*-;'%. #* #!% 8"'#9 #!% 5%';+#' *, 5%()%A' "&. -*55%-#)*&' *, 2"5#)"+

6*"+' *& #!% 5*". #* #!% .%')5%. 6*"+ A)++ +"-F "&4 ,%%.3"-F9 +%''*&' +%"5&%.9

%@2%5)%&-% ,5*$ #!% 8"'#< ?& "++ -"'%' A% "5% A"#-!)&6 25*3"3)+)#4 *, ';--%''

.%-5%"')&6<

=!% '%-*&. 2*'')3)+)#4 !*A #* ()*+"#% #!% '%-*&. -*&.)#)*& )' #* '#*2 A)#!

"##%&#)*& -)5-;+"#)*& *& #!% ,*;5 -*&-%2#;"+ $*.%+' 5%25%'%&#%. 34 #!% ,*;5

.)"$*&.'< =!)' $%"&' "# +%"'# *&% *, #!)' $*.%+' )' &*# '%5)*;'+4 #"F%& )&#*

"--*;&#<

1&*,#$% #2 34!%&"'&(! 5!6*(&#4 &$-./"&!$' *''!$'&(!$!--0 :)5'#9

+%# #!% G)"$*&. *, 85%.)-#)(% H%!"()*5 )' &*# ,*-;'%. ';I-)%&#+4< J*$% *,

#!% '%(%& #*2)-'9 &"$%+4

 K%L;)5%$%&#'

 M*"+'

 J%5()-%'

 N*&#%@#'

 O'%/-"'%'

 P6%&#'

 Q*.%+'

 ! "# $%&



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

$2&0 ,&!)( 3&, 34 $2& 5#6($2 7 -0#",  ! 0 !!&,8

9#$ %&'' (&)#*" +&, (&:6 (&0&"$! -",.#( $2& ( (&'-$ #"!2 /! &; ,&"$'4

'&-,! $# ,-0-* "* $2& %-4 $# !6))&!! <$# (&-)2 $2& ,&! (&, *#-'=8

>2&" *#-'! -(& 0 !!&, #( "#$ %&'' (&)#*" +&, #(  " - %-4 )#"16!&, $2&(&  !

"# /#!! 3 ' $4 $# 3& !6))&!!16'8 ?6$ 0 !! "* *#-'!  ! - ;&(4 #1$&" )-6!& #1 "#"

%&'' %#(@ "* $&-0!A "#$ &B&)$ ;& 3&2-; #( #1 #(*-" +-$ #"!A 3-, -$0#!/2&(&

 " /(#C&)$ $&-0!A "#$ %&'' 16")$ #" "* !4!$&0!8 D6)2 ! $6-$ #"! -(& (&/- (&,

34 ;-( #6! 0-"-*&0&"$ -)$ #"! -", $2& /##( (&!6'$! -(& /'&, 34 0-"4 %#(,!8

E'' $2 ! ,#"& % $2 "# /#! $ ;& (&!6'$8 F2& /(#3'&0 ' &!  " *#-'! &!$-3' !2 "*8

E )(6) -' )#", $ #"  !G $2& *#-'! 06!$ 3& &!$-3' !2&, 1(#0  "! ,& #1 $2& D&(; )&

D4!$&08 F2 ! 0&-"! -*&"$! #1 $2& D&(; )& D4!$&0 2-;& $# &!$-3' !2 *#-'!A

2-;& $# 3&' &;& $2 ! *#-'!8 F2& &"; (#"0&"$ )#6', 3( "* !#0&  "!/ (-$ #" 36$

 $ )-""#$ &!$-3' !2 $2& *#-' 1#( $2& D&(; )& D4!$&08 F2&(& )#6', 3& *#-'! -",

$2& D&(; )& D4!$&0 )-" ,&) ,& $# 1#''#% $2&08 ?6$  $ % '' 3& $2& !-0& -!  1

$2& D&(; )& D4!$&0 &!$-3' !2&! $2& *#-'!8 >2&" $2&(&  ! -"4 @ ", #1 , !#(,&(

 " *#-'!A $2& /(#3-3 ' $4 #1 !6))&!!  ! *# "* ,#%"8

F2& $2 (, $#/ ) -(& !&(; )&!8 >2&" - D&(; )& D4!$&0 !$( ;& 1#( ,&! (&,

*#-' $2&(& &H !$ !/&) -' 3&2-; #(-' &H/(&!! #"! #1  $ * ; "* !6!$- "-3 ' $4 $#  $!

/-$28 F2&!& 3&2-; #(-' &H/(&!! #"!  "$&(-)$ % $2 $2& D&(; )& D4!$&0I! !6(J

(#6", "* /(#,6) "* 3&"&K$! 1#( /-($ )6'-( -*&"$!  "  $! &"; (#"0&"$8 F2&!&

!6!$- "-3 ' $4 !6//#($ "* !/&) -' 3&2-; #(-' &H/(&!! #"! -(& !&(; )&!8 ?6$ #1J

$&" - !&(; )&  ! "#$ )&(&3(-$&, #18 F2& -)$#(! $2 "@ -", )#006" )-$& #1

/##( /(#,6)$!A #"'48 E", $2& ( 0 !$-@&  !  " *(#6",'&!! 3&' &1 $2-$ ,&' ;&(J

 "* - /(#,6)$  ! &"#6*2  " !&(; "* - )6!$#0&(8 F2& /(#3'&0  ! $2&(& -(& "#

, (&)$ 3&"&K$! 1#( )' &"$ %2&" /##( /(#,6)$  ! ,&' ;&(&, #"'48 F2& )' &"$I!

3&"&K$! )#0& #"'4 %2&" !&(; )&  ! /(#; ,&,8 L !6",&(!$-", "*  " $2 !  !!6&!

,&)(&-!&! $2& /(#3-3 ' $4 #1 !6))&!!8

M#"$&H$! -", $2& 1-)$ $2-$  " -"4 ! $6-$ #" $2&(& )-" 3& 1#6", '#$ #1

)#"$&H$!A 1(#0 %2 )2 /&(!/&)$ ;& $2& ! $6-$ #" )#6', 3& &;-'6-$&,A -(& $2&

0#!$ )#"16! "*  !!6&! #" $2& (#-, $# $2& *#-'8 N$  !  0/#($-"$ $# @"#% $2-$

"#$ - 0&!!-*&  $!&'1  ! #1 $#/  0/#($-")& 36$ $2& !2-(&, )#"$&H$  !8 E $4/ )-'

! $6-$ #" #" - /(#C&)$  !G - 0&!!-*&  ! !&",

O

1(#0 #"& )#"$&H$ $# -"#$2&(

)#"$&H$PA  8&8 $2& !&",&( ,#&!"I$ &"!6(&  $I! )#"$&H$ % '' 3& !2-(&, 34 $2&

(&)& ;&(8 Q!6-''4 - 3 * 0 !6",&(!$-", "* -//&-(!8 N"-//(#/( -$& %#(@ % $2

)#"$&H$! ,&)(&-!& $2& /(#3-3 ' $4 #1 !6))&!!8

Q!&J)-!&! !&(;&! $# 3&$$&( 6",&(!$-", "* #1 %2-$ 0-$$&(!8 Q!&J)-!&! -(&

!)&"-( #! #1 /#!! 3'& #( 16$6(& /(#)&!!&!8 R0 $$ "* 6!&J)-!&! #( "#$ )'&-( ,&J

 ! "# $%&



 !"#$%#&' &( %)*+ ,*-. %& +# /'.*" %-'.#'0 -'. -0-#' .*!"*- * %)* $"&12

-1#,#%3 &(  /!!*  4

5)*"* -"* -0*'% #' #.* -'. &/% #.* &( 6*"7#!* 63 %*+4 8-!) &( %)*+

)- #% &9' 9-'% -'. .* #"* 4 :*-!)#'0 - !&++&' 0&-, # - $"&;*!% - 9*

<'&9 ("&+ %)* 5)#". =#-+&'.4 6&+* &( %)& * -0*'% -"*  %-<*)&,.*" (&"

%)# $"&;*!%4 5)* >" % "/,* &( $"&;*!% +-'-0*+*'%  /!!*  # 9*,, .&'*  %-<*2

)&,.*" +-'-0*+*'%4 ?'-$$"&$"#-%* (&!/ %& -0*'% !-/ * ,&9 $"&1-1#,#%3

&(  /!!*  @ #4*4 !&++&' -'.  )-"*. "*-!)#'0 &( %)* 0&-,4

A- % +*+&"3 !&'%-#'*" #' %)* B&/"%) =#-+&'. # %)* !&'%-#'*" (&" +&.*, 4

C&.*, 9)*' "*+*+1*"*. -'. %)-' / *. )*,$ %& /'.*" %-'. - +-%%*" &(

(-!% &( %)* $"&1,*+  &,7*.  %*$ 13  %*$ &' %)* "&-. %& %)* 0&-,4 C&.*, 

-"* %&&, (&" /'.*" %-'.#'04 D&1&.3 &( / /'.*" %-'. -'3%)#'0 )-7#'0 '&

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

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

%&&4 C&"*&7*"@  )-"*. .#!%#&'-"3E+&.*, )*,$ %)* %*-+ &( -0*'% %)#'< 

&' !&++&' -'.  )-"*. %&$#! 9)#!) # #+$&"%-'% (&" !&2&$*"-%#&'4 C&.*, 

1"#'0 &".*" #'%& !31*" $-!*F #.*- -"*  &"%*. #'%& !&'%-#'*" -'. %)*' %)*3

!-' 1*  3 %*+-%#!-,,3 $"&!*  *.4 87*"3%)#'0 # $#0*&' )&,*.  & - #' %)*

0"*-% 1"-#' &( C3!"&(% G&,+*   !"#$

 !"

%&'() #*+ ,-./) 0-1'234 5 6.&7-8()9 :-/9)5)94

D&% 9*,, !"*-%*. +&.*,@ 9)#!) # #' -  *' * #'-$$"&$"#-%*@ ,*-. %& +# %-<* 

#' 7# /-,#H-%#&' -'. #' %)#'<#'04 I1 *'% !&++&' -'.  )-"*. +&.*, ,*-. %&

-  #%/-%#&' #' 9)#!) *-!) -0*'% &$*"-%* -!!&".#'0 #% $"#7-%* +&.*, 9)#!) #%

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

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

$"&1-1#,#%3 &(  /!!*  4

A*%K %-<* %)* *.0* I0*'%L6*"7#!*@ *404 ?% "*$"* *'% %)* (&,,&9#'0 "*,-2

%#&' )#$ M

NOI0*'%P2 9)#!) -"* !,#*'% &( 0#7*' NO6*"7#!*P E Q@CMQ@C4

NOI0*'%P2 9)#!) -"* $"&7#.*" &( 0#7*' NO6*"7#!*P E Q@CMQ@C4

NOI0*'%P2 9)#!) -"* #'7&,7*. - !&2&$*"-%&" (&" $"&./!#'0 0#7*' NO6*"2

7#!*P E Q@CMQ@C4

NOI0*'%P2 "*R/* %#'0 0#7*' NO6*"7#!*P E Q@CMQ@C4

NO6*"7#!*P2 -$$,#!-1,* -'. / *(/, (&" 0#7*' NOI0*'%P E Q@CMQ@C4

N6** .*>'#%#&' ST4P ?( -'3 &( %)* * "*,-%#&' )#$ # /'.*"* %#+-%*. %)*

$"&1-1#,#%3 &(  /!!*  9#,, .*!"*- *M ,*%K %-<* %)*

NOI0*'%P2 "*R/* %#'0 0#7*' NO6*"7#!*P E Q@CMQ@CF

'&% 9&"<#'0 9#%) %)# "*,-%#&' )#$ 9* !-'  #+$,3 +#  - $&  #1,* 1/ #'*  4

 ! "# $%&



 !" #$%" &$' &" ($) $*+," -) ($#" ./ "$(! ./ 0!" 12 "3+"# ./ 0!" 4-$%.)3

./ 5*"3-(0-6" 7"!$6-.*8 9 :"$6" -0 0. $ ;$0-")0 *"$3"* $# $) "<"*(-#"8 9 $#= '.,

,*+")0:' 0. 0*' 0. 3. 0!-# $*+,%")0$0-.) ;*.("## &-0! #.%" ./ 0!.#" "3+"#8

 !-# -# 0!" .):' &$' 0. #0$*0 0. ,)3"*#0$)3

>

0!" %"##$+"? ./ 0!" @.,*0!

4-$%.)38 7' 0!-# "<"*(-#" '., &-:: $36$)(" -) A,-:3-)+ 0!" $;;*.;*-$0"

(.)0"<0 0. ,)3"*#0$)3 B"*6-(" B'#0"%# 3"";:'8

C# $ :$#0 ;$00"*) 9 #!.& !"*" .)" ./ 0!" DE"3+"# &!-(! $*" $ :-00:" A-0

%'#0"*-.,#8 F"0 ,# (.)#-3"* 0!" *":$0-.)#!-;

GHI.)0"<0J &!-(! -) .0!"* (.)0"<0 ;:$'# 0!" *.:" ./ +-6") GHD"K,-*"%")0J

LMNOPMNO8

C *"K,-*"%")0 -# $ *"(.*3 3.(,%")0-)+ $ #-)+:" )""3 ./ &!$0 $ ;$*0-(,:$*

;*.3,(0 .* #"*6-(" #!.,:3 A" .* #!.,:3 3. G(/8 3"Q)-0-.) R2J8

C# 0!" (.)0"<0 -# $ #"K,")(" ./ %$)-/"#0$0-.)# G(/8 3"Q)-0-.) O2JN -8"8 ./

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

./ ("*0$-)0' $)3 $ +-6") $00")0-.) -# ;$-3 0. 0!-# /$(0N -0 "<;*"##"# $ #0$0" ./

$S$-*#8 B,(! #0$0" ./ $S$-*# ($) A" $ 3"#-*"3 .)" -) $).0!"* (.)0"<0T 0!-# -# 0!"

%"$)-)+ ./ 0!" DE"3+" *M18 @.(,#-)+ 0!-# "3+" (.)0*-A,0"# 0. 0!" $;;*.$(!

>

$00")0-.) -# ;$-3 0. $:: (.))"(0-.)# &-0!.,0 $*0-Q(-$::' (*"$0"3 A.,)3$*-"#?8

C# 9 $*+,"3 -) (!$;0"* 1N &!"*" B"*6-(" B'#0"%# &"*" 3"Q)"3N A.,)3$*-"#

;*.3,(" %-#,)3"*#0$)3-)+# -) $+")0# (.%%,)-($0-.) $)3 -) $+")0# 0!-)=-)+8

U-#,)3"*#0$)3-)+# :"$3 0. :"## ;*.A$A-:-0' ./ #,(("##8

 !"#$%& $' ()*"%!+",!$% !%-./0!1%, ",,1%,!21%1--3 B"(.)3N :"0 0!"

4-$%.)3 ./ V*+$)-W$0-.) -# ).0 &":: /.(,#"38  !" ;:$,#-A:" *"$#.)-)+ ;*../

(.)0-),"# -) 0!" #$%" %$))"* $# &" 3. -0 -) ($#" ./ @.,*0! 4-$%.)38 B.%"

./ 0!" /.::.&-)+ 0.;-(#

 C+")0#

 X.$:#

 C(0-6-0-"#

 C(0-.)#

 @:.&#

-# ).0 &":: *"(.+)-W"3 $)3L.* $;;*"(-$0"3 .* #.%" ./ *":$0-.)#!-;# A"0&"")

0!"% 3"#(*-A"3 A' 0!"  !-*3 4-$%.)3 -# %-##"38

 ! "# $%%



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

13$"!4' %&56 7)3*%. *%)-!89)"! )""!%"*&% "& ).!%"$ 5*:: +)9$! &,.)%*/)"*&%):

4*$");!$6 <(9$' "(! 5(&:! 5*:: 09%+"*&%*%. 5&,$! )%- "(! =,&>)>*:*"3 &0

$9++!$$ 5*:: .& -&5%6 ?" *$ !)$3 "& $!! "(! $)4! *$ ",9! 5*"( .&):$' )+"*2*"*!$'

)%- )+"*&%$' )$ "(!3 ),! 5,)==!,$ 0&, )+"*2*"*!$6

@!4)*%*%. "&=*+ *$ A:&5$6 <(*$ *$ "3=*+)::3 4*$$*%. "&=*+ *% ) ,)%.!

&0 =,&B!+"$ &, =,&.,)4$ &, =&,"0&:*&$ >!*%. ,!+!%":3 $&:2!-6  !"#$ .& ).)*%

"(,&9.( "(! -!C%*"*&% DE &0 F&5 )%- "(! 0&::&5*%. =)," &0 "(! $!+"*&% G6H6

I&%$*-!,*%. +),!09::3 "(! -!$+,*="*&% "(!,! 5! +)% +&%+:9-! "(! =,&>)>*:*"3

&0 $9++!$$ 5*:: -!+,!)$! *0 "(! F&5$ ),! &4*""!- &, *%)-!89)"!:3 0&+9$!-6

?%)==,&=,*)"! 0&+9$*%. &0 "(! <(*,- J*)4&%- ,!:)"*&%$(*=$ 4!)%$ %&"

5!:: =!,0&,4!- =,&B!+" 4)%).!4!%"' *6!6 $&4! $(&,"+&4*%.$ *% 5&,;*%. *%

):*.%4!%" 5*"( =,&B!+" 4)%).!4!%" $")%-),-$6 K)+( $9+( $(&,"+&4*%. *$

5*-!:3 ,!+&.%*/!- "& >! ) +)9$! &0 $9++!$$ =,&>)>*:*"3 -!+,!)$*%.6 L9" *$ *"

",9! 5*"( "(! -*)4&%-$ ,!:)"*&%$(*=$ 0&+9$*%.M  !"#$ "9,% "& C.9,! G6E &0

"(! <(*,- J*)4&%-6 <(! N.!%"OP&): ,!:)"*&%$(*=$ ),! +:!),Q %&" 5!:: !$")>R

:*$(!- .&):$ &, ).!%"$ %&" &,*!%"!- "& 0&::&5 .*2!% .&):$O"(*$ *$ ) =&&, =,&B!+"

4)%).!4!%"6 <(! 0&9, N.!%"ON+"*2*"3 ,!:)"*&%$(*=$ ),! 4&,! *%"!,!$"*%.6

<(!3 +),,3 "(! &,.)%*/)"*&%): .)4! 5*"( )""!%"*&% =:)%%!- )%- ,!)::3 =)*-

"& =),"*+9:), )+"*2*"*!$6 <(!3 $9==&," !2*-!%+! &0 =:)%%!- )%- -&%! 5&,;6

<(! 4&"&, &0 )+"*%. ),! ,!89*,!4!%"$ )$ 5! ;%&5 0,&4 "(! A&9,"( J*)4&%-6

@!89*,!4!%"$ ),! =,&-9+!- >3 ).!%"$6 N%- "(! ,!89*,!4!%"$ +&%2!%*!%" "&

) $9++!$$09: 09:C::4!%" &0 "(! .&): +&9:- >! 5!:: $9==&,"!- >3 )==,&=,*)"!:3

$!" )""!%"*&% )$$*.%4!%" "& S).!%"' )+"*2*"3T =)*,$ )$ 5!:: )$ "(!3 +&9:- >!

-)4).!- >3 9%)==,&=,*)"! $!""*%.6 <(9$' "(! .)4! 5*"( :!),%!,$' +&::)>R

&,)"&,$' )9"(&,$ )%- $9=!,2*$&,$ -*,!+":3 *%F9!%+!$ "(! $9++!$$6 U&,!&2!,'

5! +)% $!! "(! *4=&,")%+! &0 )""!%"*&% $5*"+(*%. >!"5!!% "(! <(*,- )%- "(!

A&9,"( J*)4&%-$6 <(! ,!4)*%*%. !-.!$ +)% >! +&%$*-!,!- *% ) $*4*:), 5)3V

? :!)2! "(*$ ,!)$&%*%. "& ) =)"*!%" ,!)-!,6

 !"#$%& $' ($)%!*!+, -.,#,%*/ !%/012!,%* "**,%*!+,%,//3 <(*,-'

:!" "(! J*)4&%- &0 I&.%*"*2! K:!4!%"$ *$ %&" 0&+9$!- !W=:*+*":3 )%- *% $(),*%.

4&-! >!"5!!% ).!%"$ &0 "(! 1!,2*+! 13$"!46 <(! 4!)%*%.$ &0 >&"(' "(!

$",9+"9,): )%- "(! >!()2*&,): =)""!,%$ ),! 9%+:!), )%- !)+( ).!%" ()$ *"$ &5%

&=*%*&% )>&9" *"6 X()" *$ 5&,$! "(! ).!%"$ -& %&" ;%&5 "()" "(!,! ),! >*.

-*Y!,!%+!$ )%- 9$*%. 4),.*%): *%-*,!+" *%-*+*) "(!3 >!:*!2! "(!3 9%-!,$")%-

=)""!,%$ *% "(! $)4! 5)36 N .,!)" 4*$9%-!,$")%-*%. +)% )==!),6

 ! "# $%&



 !"# $#!$%# &'( &! !)#'*!"# &+,- &'!./%# /( -##0,12 !1# *!""!1 &'.#3

#424 !1# *!""!1 &($# -(-&#" #15/%,12 &! *%5--,6( 5%% &+,12- 517 5%% ,--.#-

,1&! !1# !'7#'4 816!'&.15&#%( &+#-# 5&&#"$&- 5'# 1!& -.**#--6.%4 91!&+#'

#:&'#"# ,-; <+#1 !1# *!""!1 *%5--,=*5&,!1 ,- 1!& $!--,/%#; &+51 <# '#-,21

&+# #17#5)!' &! .17#'-&517 "#51,12- !' &! "!7#% -#"51&,*- ,1 5'&,=*,5% -(->

&#"-4 ?1 &+,- *5-# <# 7! 1!& 01!< <+5& 5 -#"51&,*- .17#'-&517,12 ,- 6!'

5 $5'&,*.%5' 52#1&4 @+.-; <# *511!& -,".%5&# ,& ,1 5'&,=*,5% 52#1&- 517 %!&

!6 7#*,-,!1- "57# /( +."51 52#1&- ,- 1!& *!"$'#+#1-,)#; "!'# !6 &+#" ,-

1!& *!"$'#+#17#74 @+,- ,- *.''#1&%( 5 &($,*5% -,&.5&,!1 <+,*+ 1#25&,)#%(

,1A.#1*#- &+# $'!/5/,%,&( !6 -.**#--4

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

%#& &+# C,5"!17 !6 9&&#1&,!1 B!*.--,12 ,- 1!& 6!*.-#74 @+51 <# ",-- &+#

.1,)#'-5% -&'.*&.'# #15/%,12 &! '#"#"/#' 51(&+,12 1#< 6!' &+# D5'&,=*,5%E

52#1&- 517 /#,12 &+# /5-# 6!' *!""!1 7,*&,!15'( +#%$,12 *!"".1,*5&,!1- !6

D+."51E 52#1&-4 @! .17#'-&517 5 7!"5,1 <# 1##7 &#*+1,*5% &#'"-4 @+#-#

&#*+1,*5% &#'"- 15"# !/F#*&- !6 !.' ,1&#'#-&; &+#,' -$#*,=* *!11#*&,!1-; !$#'>

5&,!1- &+5& *51 /# 7!1# <,&+ &+#-# !/F#*&-; *5&#2!',#- !'7#',12 &+#-# !/F#*&-;

517 '.%#- !6 &+# <+!%# 25"#4 G5'&,*.%5'%(; ,1 #5*+ 7!"5,1 &+#'# !**.'- 5 1##7

&! 6!*.- &! -!"# *!11#*&,!1- !' !$#'5&,!1- !' *5&#2!',#- !' '.%#- 5- &! !/F#*&-4

@+,- <5( &+# B,'-& C,5"!17 %#57- !.' 5&&#1&,!1; 2#1#'5%%( 52#1&- 5&&#1&,!1;

&! .17#'-&517 &+# 7!"5,1 <#%%4 9& &+# -5"# &,"# ,& *!1&',/.&#- &! -+5',12

-##1 $,*&.'#- /#&<##1 52#1&-4 H!7#%- 7<#%%,12 ,1 &+# DIH!7#%E *!1&5,1#'

!6 &+# B!.'&+ C,5"!17 <,%% /# *!1-&'.*&#7 "!'# #J#*&,)#%( ,6 &+,- 5$$'!5*+

,- &50#14 K1# *51 ",-- &+,- !$$!'&.1,&( <+#1 &+,10,12 !6 !1# $'!/%#" 517

!1# "!7#%4 L.& "!'# 517 "!'# <# 5'# 65*#7 &! 1#*#--,&( &! *!"$!-# &<! !'

"!'# #:,-&,12 "!7#%- ,1&! 5 1#< !1#; 5 *!"$!-,&# "!7#%4 ?6 &+# "!7#%- <#'#

*'#5&#7 -#$5'5&#%( <,&+!.& &+# C,5"!17 !6 9&&#1&,!1 *!1&',/.&,!1; 517 &+#

*!"$!-,&,!1 ,&-#%6 ,- 7!1# 57 +!*; -.*+ 5 *!"$!-,&,!1 *!.%7 /# 7,M*.%&4  !;

525,1; &+# 5/-#1*# !6 5&&#1&,!1 !' ,1-.M*,#1& 5&&#1&,!1 6!*.-#7 &! &+# B,'-&

C,5"!17 7#*'#5-#- &+# $'!/5/,%,&( !6 -.**#--4

? +!$# &+5& &+# '#5-!1 6!' 517 &+# $!--,/%# .&,%,&( !6 &+# C,5"!17 G5&+

B'5"#<!'0 ,- 1!< "!'# *%#5'4 @+,- <,%% /# &+# /5-,- 6!'  #'),*#  (-&#"-

"!7#%,12 #:$%515&,!1; -#'),*#- #:#*.&,!1 517  #'),*#  (-&#"- !$#'5&,12 #:>

$%,*5&,!1 517 &+51 &+#,' #7.*5&,!1 D/!&+; #7.*5&,!1 !6 5  #'),*#  (-&#" 517

#7.*5&,!1 6!' 5  #'),*#  (-&#"E 517 #)5%.5&,!1 ,1 1#:& *+5$&#'-4 9**!'7>

 ! "# $%$



 !"#$%  & '()#* +, - +-. . /(0 1,02 ', 1$.&,3. ,'(!(3 ' *,.'0 4& (! -!* &5, 0

,2(#)& (!6

 ! "# $%&



 !"#!$%&'()*

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

%& 1%"$2!%3$".$$, -$.&/ -001.2 !334,

 5" 6$7&' #89:;<, ='*$%+&/. &%>07*$+&0% /0%%'/+'? @&+A ?$+$, B% 4+/+5+$.

)6.%,7 8 914):;<= >.2/3,. ?%/.$ !" 1%'@3/., A2!."2. 2 %8*C'7 52 D$E'.

FG4HF3I, =D7&%E'7JK'7($E2 !335,

 F" 6$7&' #89:;<, L70D0.&+&0%$( $++&+8?'. M .N%0%N*08. 'OD7'..&0%., B%

P, )A&(?'7.2 L, Q0(;$972 $%? K, =R0C0?$2 '?&+07.2 >BC9 D:;E2 D$E'. FI3H

F5!2 L7$E8'2 !334,

 S" 6$7&' #89:;<, T0E&/$( >08%?$+&0%. 0> /0%/'D+8$( *0?'(&%E2 5III,

 U" 6$7&' #89:;<2 V7$%+&9.'1 Q7'W9/;<2 L$R'( 6$+'7%$2 $%? X?'%10 =+$%;<9/'1,

6'+A0? 0> +A' ?$+$C$.' ?'.&E% Y$ >8%/+&0%$( $DD70$/A +0 &%>07*$+&0%

7'D7'.'%+$+&0%Z, ['.'$7/A 7'D07+2 -7%0 \%&R'7.&+N 0> P'/A%0(0EN2 -7%02

!3]4,

 4" 6$7&' #89:;<2 L$R'( 6$+'7%$2 $%? X?'%10 =+$%;<9/'1, B%>07*$+&0% /$D$C&(J

&+N 0> $ ?$+$C$.' ./A'*$, B% 9"( F,%2G HI/6 9"/.,"+/!%"+J A.'!"+, %"

4KLA2 )'?:N%$ L0($%?2 !3]],

 G" L$8( L, 6$E(&0 $%? ^&* =D0A7'7, V8%?$*'%+$(. 0> .'7R&/' ./&'%/', M%3,8

"+J %& /6. D2+#.'7 %& L+,N./!"0 A2!."2.2 YF4Z_!]H5I2 5II],

 ]" L$8( L, 6$E(&02 =$R&+A$ =7&%&R$.$%2 ^'`7'N P, Q7'8('%2 $%? ^&* =D0A7'7,

='7R&/' .N.+'*.2 .'7R&/' ./&'%+&.+.2 ..*'2 $%? &%%0R$+&0%, 1%''3"!2+8

/!%"$ %& /6. D1L2 S3YGZ_]!H]U2 5II4,

 3" L$R'( 6$+'7%$, )0%/'D+. $%? 0CW'/+., B% D2/+ F6!J%$%@6!2+ O.""!2+2

a'(.&%1&2 !33],

F4S



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

/0- 12+334 5'67'28 9"":,

 !!# ;<%<= 12)>.?'@A', /)B+%)&?'6?C A)D6<E<&6?C>. =2)>+3F7 =G2?C3E7=+H A)6I

>+=E7?'%6?C.) H)B+%)&?'6?C, /'3E+2J3 E.+3<34 /'3'28A)&' 76<&+2@<E'4 K26)4

9""!,

 !9# 5<H L=).2+2, L+2&<>+ 2+3+'2>. E) B+3<D6 M <66)&'E+ 3+2&<>+ 383E+H34

9""N, 12+3+6E'E<)6,

 !O# 5<H L=).2+24 1'7% 1, /'D%<)4 5).6 K'<%+84 '6B P'6<+% Q27.%, LE+=3

E)R'2B ' 3><+6>+ )S 3+2&<>+ 383E+H3, 1222 3$4&5"'(4 T"U!VWN!XNN4 9""N,

 !T# 5<H L=).2+2 '6B P)7D Y<+>A+6, 06E2)B7>E<)6, 3$445%#!,"#$%+ $6 ".'

 3/4 TZUNVWO"XO94 9""[,

 !:# \B+6A) LE'6?CG>+A, ]6<&+23?'%6?C H)B+%)&?'6?C ' ^+.) &%<& 6' E&)2_7 <3, 06

78$(%9:; ;$%6'('%!' < = >?@ ABBC4 K26)4 9""!,

 ![# \B+6A) LE'6?CG>+A, D%#E'(F9,G%9: 4$-'G$E9,%9: , ;$%+"(5;!' 17, 1.P E.+3<34

/'3'28A)&' 76<&+2@<E'4 K26)4 9""O,

 !N# 1'&+% -<>.?8, =.' H$5%-,"#$%+ $6 H('I'J+ K$I#!, P+ Q278E+24 K+2%<6I(+R

)̀2A4 !Zaa,

 !a# LE+=.+6 b, c'2D) '6B Y)_+2E ;, b73>., d&)%&<6D E) ' 6+R B)H<6'6E

%)D<> S)2 H'2A+E<6D, L$5(%,G $6 /,(;'"#%I4 [aU!VW!X!N4 9""T,

 !Z# 5).6 $, \'>.H'6, $ S2'H+R)2A S)2 <6S)2H'E<)6 383E+H '2>.<E+>E72+,

1M/ 7N+"'4+ L$5(%,G4 9[UOVW9N[X9Z94 !ZaN,

 ! "# $%&



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

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

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

 !"#$%$&# 3 4)$1! (!)*$+! (/0%!1 , , , , , , , , , , , , , , , , , , , 53

 !"#$%$&# 6 (!)*$+! (/0%!10 7&8&9!):%$&# , , , , , , , , , , , , , , 5-

 !"#$%$&# ;  <:= (!)*$+! (/0%!1 , , , , , , , , , , , , , , , , , , , >'

 !"#$%$&# - 7&#+!9%<:= 1&?!=, , , , , , , , , , , , , , , , , , , , , '-'

 !"#$%$&# 2 @AB!+% , , , , , , , , , , , , , , , , , , , , , , , , , , , .C-

 !"#$%$&# 5 7&##!+%$&# , , , , , , , , , , , , , , , , , , , , , , , , .C2

 !"#$%$&# > @9!):%$&# , , , , , , , , , , , , , , , , , , , , , , , , , .C2

 !"#$%$&# 'C 7:%!D&)/ , , , , , , , , , , , , , , , , , , , , , , , , , , .C2

 !"#$%$&# '' E<=! , , , , , , , , , , , , , , , , , , , , , , , , , , , , .C2

 !"#$%$&# '. F%!1 , , , , , , , , , , , , , , , , , , , , , , , , , , , , .'-

 !"#$%$&# '3 7:%!D&)/ , , , , , , , , , , , , , , , , , , , , , , , , , , .'5

 !"#$%$&# '6 7F8+&##!+%$&# , , , , , , , , , , , , , , , , , , , , , , , .'5

 !"#$%$&# '; G:#$H!0%:%$&#IJK! 4)!=$1$#:)/  !"#$%$&# , , , , , , , ..'

 !"#$%$&# '- 7&#%!L% , , , , , , , , , , , , , , , , , , , , , , , , , , ...

 !"#$%$&# '2 G:#$H!0%:%$&#IJK! M$#:=  !"#$%$&# , , , , , , , , , , , ...

 !"#$%$&# '5 N=!1!#%:)/ %)<! , , , , , , , , , , , , , , , , , , , , , , ..6

 !"#$%$&# '> 7&#%!L%O0 P:0! , , , , , , , , , , , , , , , , , , , , , , ..-

 !"#$%$&# .C QD!#% , , , , , , , , , , , , , , , , , , , , , , , , , , , .36

 !"#$%$&# .' Q+%$*$%/ , , , , , , , , , , , , , , , , , , , , , , , , , , .3;

 !"#$%$&# .. R&:= , , , , , , , , , , , , , , , , , , , , , , , , , , , , .3;

 !"#$%$&# .3 Q+%$&# , , , , , , , , , , , , , , , , , , , , , , , , , , , .32

 !"#$%$&# .6 M=&S , , , , , , , , , , , , , , , , , , , , , , , , , , , , .35

 !"#$%$&# .; QD!#%8Q+%$*$%/ T!:)#!) E!=:%$&#0K$9 , , , , , , , , , , .6C

 !"#$%$&# .- QD!#%8Q+%$*$%/ 7&==:A&):%&) E!=:%$&#0K$9 , , , , , , , , .6C

 !"#$%$&# .2 QD!#%8Q+%$*$%/ Q<%K&) E!=:%$&#0K$9 , , , , , , , , , , , .6'

 !"#$%$&# .5 QD!#%8Q+%$*$%/ (<9!)*$0&) E!=:%$&#0K$9 , , , , , , , , , .6'

3--



 !"#$%$&# '( )*!#%+,&-. /&..&0!1 2!.-%$&#34$5 6 6 6 6 6 6 6 6 6 6 6 6 '7'

 !"#$%$&# 89 )*!#%+,&-. :3%-;.$34!1 2!.-%$&#34$5 6 6 6 6 6 6 6 6 6 6 '7'

 !"#$%$&# 8< )*!#%+)=%$&# >1*-#$?!1 2!.-%$&#34$5 6 6 6 6 6 6 6 6 6 6 '78

 !"#$%$&# 8' )*!#%+)=%$&# @!A;!1 2!.-%$&#34$5 6 6 6 6 6 6 6 6 6 6 6 '77

 !"#$%$&# 88 )*!#%+/.&0 /.&0+>1*-#$?!1 2!.-%$&#34$5 6 6 6 6 6 6 6 6 '77

 !"#$%$&# 87 )*!#%+/.&0 /.&0+@!A;!1 2!.-%$&#34$5 6 6 6 6 6 6 6 6 6 '7B

 !"#$%$&# 8B )*!#%+)*!#% C&A5&3$%! 2!.-%$&#34$5 6 6 6 6 6 6 6 6 6 6 '7B

 !"#$%$&# 8D ,&-.+,&-. ,EF 2!.-%$&#34$5 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 '7D

 !"#$%$&# 8G )=%$H$%I+)=%$H$%I  !%-$. 2!.-%$&#34$5 6 6 6 6 6 6 6 6 6 6 '7D

 !"#$%$&# 8J )=%$&#+)=%$H$%I C&H!1$#* 2!.-%$&#34$5 6 6 6 6 6 6 6 6 6 '7D

 !"#$%$&# 8( /.&0+)=%$H$%I /&=K3$#* 2!.-%$&#34$5 6 6 6 6 6 6 6 6 6 6 '7G

 !"#$%$&# 79 )=%$&#+,&-. 2!-=4$#* 2!.-%$&#34$5 6 6 6 6 6 6 6 6 6 6 6 '7G

 !"#$%$&# 7< )=%$&#+,&-. :3%-;.$34$#* /1-A!0&1L 2!.-%$&#34$5 6 6 6 '7G

 !"#$%$&# 7' /.&0+,&-. /K."..$#* 2!.-%$&#34$5 6 6 6 6 6 6 6 6 6 6 6 6 '7J

 !"#$%$&# 78 /.&0+,&-. :3%-;.$34$#* /.&0 /1-A!0&1L 2!.-%$&#34$5 6 '7J

 !"#$%$&# 77 2!51!3!#%-%$&# 2!.-%$&#34$53 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 '7(

 !"#$%$&# 7B 2!=K13$H! 2!51!3!#%-%$&# 2!.-%$&#34$53 6 6 6 6 6 6 6 6 6 '7(

 !"#$%$&# 7D 2!MK$1!A!#% 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 'DJ

 !"#$%$&# 7G N3!+=-3! 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 'G<

 !"#$%$&# 7J @&O!. 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 'G'

 !"#$%$&# 7( 2!MK$1!A!#%+,&-. @K.%$+!O*! 6 6 6 6 6 6 6 6 6 6 6 6 6 6 'G8

 !"#$%$&# B9 2!MK$1!A!#%+F!1H$=! @K.%$+!O*! 6 6 6 6 6 6 6 6 6 6 6 6 6 'G8

 !"#$%$&# B< 2!MK$1!A!#%+C&#%!P% @K.%$+!O*! 6 6 6 6 6 6 6 6 6 6 6 6 'G7

 !"#$%$&# B' 2!MK$1!A!#%+N3!+=-3! @K.%$+!O*! 6 6 6 6 6 6 6 6 6 6 6 6 'G7

 !"#$%$&# B8 2!MK$1!A!#%+)*!#% @K.%$+!O*! 6 6 6 6 6 6 6 6 6 6 6 6 6 6 'G7

 !"#$%$&# B7 2!MK$1!A!#%+@&O!. @K.%$+!O*! 6 6 6 6 6 6 6 6 6 6 6 6 6 'GB

 !"#$%$&# BB N3!+=-3!+,&-. @K.%$+!O*! 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 'GD

 !"#$%$&# BD N3!+=-3!+F!1H$=! @K.%$+!O*! 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 'GG

 !"#$%$&# BG C&#%!P%+,&-. @K.%$+!O*! 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 'GG

 !"#$%$&# BJ C&#%!P%+F!1H$=! @K.%$+!O*! 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 'GJ

 !"#$%$&# B( C&#%!P%+N3!+=-3! @K.%$+!O*! 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 'GJ

 !"#$%$&# D9 )*!#%+N3!+=-3! @K.%$+!O*! 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 'G(

 !"#$%$&# D< )*!#%+,&-. @K.%$+!O*! 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 'J9

 !"#$%$&# D' )*!#%+F!1H$=! @K.%$+!O*! 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 'J9

 !"#$%$&# D8 )*!#%+C&#%!P% @K.%$+!O*! 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 'J<

 !"#$%$&# D7 @&O!.+N3!+=-3! @K.%$+!O*! 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 'J<

 !"#$%$&# DB @&O!.+,&-. @K.%$+!O*! 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 'J<

 !"#$%$&# DD @&O!.+F!1H$=! @K.%$+!O*! 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 'J<

 ! "# $%&



 !"#$%$&# '( )&*!+,-&#%!.% )/+%$,!*0! 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 234

 !"#$%$&# '3 )&*!+,50!#% )/+%$,!*0! 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 232

 !"#$%$&# '6 78!9:*&;# <%8/=%/8!> 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 23?

 !"#$%$&# (@ -&AB&>$%$&# <%8/=%/8!> 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 23C

 !"#$%$&# (4 D!=/8>$E! D,D!+9%$&#>F$B> 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 23G

 !"#$%$&# (2 D,D!+9%$&#>F$B> 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 23'

 ! "# $%&


