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 !"#$%&'#!($)#'*# ('+,-.(,!'+/0!#0-12'/!(3"#,4(2+,350!"($,6#1170+80!9/:,#3;<!#:;)/=

'/<!>(! ?$;'/ +%2!>%0+@1%2 #0#:%$-<!AB'+@$,!C,#'+-'(80D! ESchafer, 2004)F! !G,%!'2)3(=

3$,>@0#H! >(! 6-'/! #2+7! +%! >%0+@1%H! #0#1&%0+#,! +#! "#$#3-+8! +$*#! 1%),'>,3-! 4/>,%2$)*#<!

9/:,#350! ,'+%$,50I! E#J!Toontastic (Russel, 2011), E6J!Kodu (Microsoft, 2009)  3#,!E)J!Fa-

çade (Mateas, 2003) +#!%"%*#!@?%20!(2$@8<!?$/',>%"%,/K(*!'+/0!(3"#,4(2+,3;!4,#4,3#'*#F!

B"7!+/0!#0-12'/!#2+50!+80!L%),'>,350!M/:,#3;<!B:;)/'/<!ELMBJ!"$%@329(!7+,!/!4,#=

)$#>>#+,3;!#0-12'/!>(!?$;'/!+%2!"#$#"-08!>%0+@1%2!"#$@?(,!(23#,$*(<!(&3%1/<!3#,!)$;=

)%$/<!'&)3$,'/<!+80!1%),'>,350!–>(!"%11#"1-!3$,+;$,#- 3-+,! ,4,#*+($#!?$;',>%!),#!($(2=

0/+@<!3#,!(3"#,4(2+,3%&<. N@1%<!4,($(20-+#,!/!"1/$7+/+#!+%2!>%0+@1%2 AB'+@$,!C,#'+-'(=

80D!8<!($)#1(*%!#O,%17)/'/<!1%),'>,350!9/:,#3;<!#:;)/'/<!),#!+/0!(3"#*4(2'/!3#,!"$%=

+(*0%0+#,!+2?70!("(3+-'(,<!%, %"%*(<!>"%$(*!0#!"$#)>#+%"%,/K%&0!"$%3(,>@0%2!+#!1%),'>,3-!

#2+-!0#!#"%+(1%&0!"($,6-11%0+#!>-K/'/<!'&>:80#!>(!+,<!'&)?$%0(<!3%,080,3@<!3#,!("%,=

3%4%>,'+,3@<!"$%'())*'(,<F

B=C(,7'D')#(,-," : 9/:,#3; #:;)/'/, #O,%17)/'/, (3"#*4(2'/H!AB'+@$,!C,#'+-'(80D

E,%+8386'

P(!#0+*K('/!>(!+/0!+2",3;!(3"#*4(2'/!'+#!'?%1(*#!3#,!+#!"#0(",'+;>,#!"%2!(*0#,!@0#<!'?(=

+,3-!"$7':#+%<!K('>7<H!/!(3"#*4(2'/!>@'8!+/<!#:;)/'/<!@?(,!4%3,>#'+(*!>(!(",+2?*#!'?(=

470!'(!71/!+/0!,'+%$*#!+/<!#0K$8"7+/+#<F  !#:;)/'/!2"-$?(,!)&$8!>#<!"($*"%2!#"7!+7+(!

"%2!O(3*0/'(!%!?$70%<!>#<!'#0!(*4%< (Kleckner & Duvall, 2007) Q#*0(+#,!"8<!%"%,#'4;=

"%+(!>%$:;<!3#,!#0!(*0#,!/!)05'/!EK$/'3(*#H!+(?0%1%)*#H!)(8"%0*#H!2),(,0;H!;K/!3#,!@K,>#!

3F#FJH!%!()3@:#1%<!>#<!#$@'3(+#,!0#!+/0!1#>6-0(,!>(!+/0!>%$:;!+/<!#:;)/'/<!3#, +/0!#"%=

K/3(&(,!"$%0%>,#3-F!P&>:80#!>(!+/0!#:/)/>#+,3;!"$%'@)),'/!'+/0!92?%1%)*#H!2"-$?%20!

42%! +$7"%,! '3@9/<I! /! "#$#4(,)>#+,3;! '3@9/ E1%),37->#K/>#+,37<! +$7"%<! '3@9/<J! 3#,! /!

#:/)/>#+,3;!'3@9/F!R(2$%1%),3-! (2$;>#+#! 4(*?0%20! 0#! 2"%'+/$*.%20!#2+7! +%0! 4,#?8$,=

'>7H!#:%&!/!#:/)/>#+,3;!>0;>/ E1@)(+#,!3#,!>0;>/!("(,'%4*80J!:#*0(+#,!0#!6$*'3(+#,!'+%0!

,""73#>"%H!(05!/!"#$#4(,)>#+,3;!'+%0!:1%,7 (Papadimitriou, 2003). S"*'/<H!7+#0 '3(:+7=

>#'+( ),#!+%2<!*4,%2<!>#<!+%2<!(#2+%&<!'+/$,.7>#'+(!'?(470!#"%31(,'+,3-!'+/0!"$%'8",3;!

>#<!#2+%6,%)$#:*#F P&>:80#!>(!+%0!TUVUWXYXZ[X\]!E^__`J!/!#:;)/'/!(*0#,!>,#!'/>#0+,3;!

(",'+/>,3;!+$%",37+/+#H!4/1#4;!#:%$-!+%0!6#K>7!>(!+%0!%"%*%!%!%>,1/+;<a'2))$#:@#<!4(*=

?0(,!)18'',3-!7+,!4('>(&(+#,H!;!#0+*K(+#H!7+,!#"%>#3$&0(+#,!#"7!+#!1()7>(0# +%2F!b( -11#!

17),#!/!(",'+;>,3; +$%",37+/+#!#0#:@$(+#,!'+%0!+$7"%!"%2!@0#<!%>,1/+;<a'2))$#:@#<!(",=

3%,080(*!+,<!#>:,6%1*(<H!+,<!6(6#,7+/+(<!3#,!+,<!"$%61@9(,<!+%2F!
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N#!+(1(2+#*#!?$70,#!8'+7'%!/!#:;)/'/!(>"1%2+*'+/3(!>(!+/0!6%;K(,#!+80!"%12>@'80!4*=

0%0+-<! +/<! >,#! 0@#! 4,-'+#'/H! +/0!9/:,#3;! #:;)/'/F! !9/:,#3;! #:;)/'/! (*0#,! 1%,"70!/!

'&)?$%0/!@3:$#'/!+/<!#$?#*#<!+@?0/<!+/<!#:;)/'/<!3#,!#0+1(*!+/0!4&0#>/!+/<!#"7!+/0!#$=

>%0*#!>(+#O&! (,370#<H! >%2',3;<H! #:;)/'/<! 3#,!:80;<H! 4*0%0+#<! .8/$-! ?$5>#+#!'(! ?#$#=

3+;$(<H!3#+#'+-'(,<H!(>"(,$*(<!3#,!,4@(< (Lowenthal , 2008).  !(>:-0,'/!+/<!9/:,#3;<!#:;=

)/'/<!'(!(3"#,4(2+,3-!"($,6-11%0+#!'+/$*.(+#,!'(!K(8$*(<!'&>:80#!>(!+,<!%"%*(<!/!>-K/'/!

(*0#,!#"%+@1('>#!%,3%47>/'/<!)05'(80!3#,!7?,!#"1-!>(+#:%$-!+%2<F!c,3%4%>50+#<!4/1#4;!

"-08!'+%0! ("%,3%4%>,'>7! EPiaget, 1952; TUVd[ZH! efg_J!/!9/:,#3;!#:;)/'/!#"%+(1(*! @0#0!

(O#,$(+,37 4*#21%!),#!0#!(:#$>%'+%&0!'+,<!"$-O/!#2+@<!%,!K(8$*(<F P&>:80#!>(!+%0!hijd[!

E^__kJ!/!9/:,#3;!#:;)/'/!4*0(,!+/0!420#+7+/+#!'+%2<!>#K/+@<!0#!@?%20!(0($);!'2>>(+%?;!

3#,! 7?,! #"1-! 0#! (*0#,! "#K/+,3%*! 3#+#0#18+@<! '(! >,#! 3%,080*#! 4,#"%+,'>@0/!#"7!9/:,#3-!

"$%l70+#F  ! 4/>,%2$)*#!9/:,#350! ,'+%$,50! #"%+(1(*! >,#! %>#4%'20($)#+,3;! (3"#,4(2+,3;!

4,#4,3#'*#!/!%"%*#!(0420#>50(,!+%2<!4('>%&<!#0->('#!'+#!"#,4,-!+/<!+-O/<H!#11-!3#,!#0-=

>('# '+%2<!>#K/+@<!3#,!+%0!3#K/)/+; (Di Blas & Boretti, 2009JF!b@'8!#2+;<!+/<!4,#4,3#'*=

#<!2"%'+/$*.(+#, /!%>#1;!@0+#O/!!>#K/+50!>(!>#K/',#3@<!42'3%1*(<!'+/0!%>-4#F!S","1@%0H!

>#K/+@<!>/!(0+#)>@0%, '+%0!3%,080,37!,'+7!+/<!+-O/<!#0#1#>6-0%20!>(!#2+;!+/0!(23#,$*#!

"%11@<!:%$@<!(0($)7!$71%F

b,#!'(,$-!#"7!#"#,+;'(,<!),#!+/!4/>,%2$)*#!3#+-11/180!LMB @?%20!#0#:($K(*!%,!%"%*(<!

>"%$(*! 0#! 1(,+%2$);'%20! 3#,! 8<! 3$,+;$,#! #O,%17)/';<! +%2<! EMateas, 2000 & Spierling, 

2002). P+/0!"#$%&'#!($)#'*#!K#!>(1(+;'%2>(!3#,! K#!#O,%1%);'%2>(!>(!6-'/! +%!>%0+@1%

#O,%17)/'/<! AB'+@$,! C,#'+-'(80D! +$*#! #0+,"$%'8"(2+,3-! LMB! E#J! Toontastic (Russel,

2011), E6J!Kodu (Microsoft, 2009) 3#,!E)J!Façade (Mateas, 2003), +#!%"%*#!(3>(+#11(&%0+#,!

'(!>()-1%!6#K>7!+# "#$#"-08 "1(%0(3+;>#+#!+/<!9/:,#3;<!#:;)/'/<F!B2+;!(*0#, /!'20(,=

':%$-!#2+;<!+/<!($)#'*#<F!B2+-!+#!LMB!@?%20!?$/',>%"%,/K(*!'+/0!(3"#,4(2+,3;!4,#4,3#=

'*#!(0($)-!3#,!@?%20!3($4*'(,!+/0!(>",'+%'&0/!(3"#,4(2+50!3#,!(3"#,4(2%>@080F!P+/0!("7=

>(0/!(07+/+#!"($,)$-:(+#,!+%!>%0+@1%!#O,%17)/'/<!"%2!"$%#0#:@$K/3(!+% %"%*%!?$/',>%=

"%,(*+#,!'+/!'20@?(,#!),#!+/0!#0-12'/!+80!1%),'>,350FN@1%<H!+#!#"%+(1@'>#+#!+/<!#0-12=

'/<!'2./+%&0+#,!3#,!(O-)%0+#,!3#+-11/1#!'2>"($-'>#+#F!

F;'9;!.=#;'+C,;#28&%&7'#;8,%9,)/!'4&5,+)67'+568&%&7''> %.=0,'G,+%."%(3!?'

m1(<!%,!(:#$>%)@<!9/:,#3;<!#:;)/'/<!@?%20 %$,'>@0# 3%,0-!?#$#3+/$,'+,3-. G,%!'2)3(=

3$,>@0#H!+%!21,37!"%2!K#!4%>;'(,!+/0!,'+%$*# (*+(!(*0#,!>2#.1.;$+D", ; "#$@?(+#,!/!420#+7=

+/+#!'+%0!?$;'+/!0#!0'+$,2;#=>1$)&,)0$.3)&,2)2E$.3 F>2++1&,G=H. c,!9/:,#3@<!,'+%$*(<!'2=

0;K8<!#3%1%2K%&0!>,#!(00%,%1%),3;!0,+=.  !4%>;!>#<!4(*?0(,!+%!3#+-!"7'%0!%,!#:/);'(,<!

"%2!"$%3&"+%20!'2>"*"+%20!>(!+%0!1%)%+(?0,37!%$,'>7!+/<!#:;)/'/<H!4/1#4;!#0!#3%1%2=

K%&0 >,#!4$#>#+,3;!"1%3;!E#$?,37!'3/0,37H!3%$&:8'/!3#,!1&+$8'/JF!c!6#K>7<!(00%,%1%),=

3;<!4%>;<!@?(,!'20@"(,(<!'+/0!>2",G=)3#, '+/0!>2"DG1$! +/<!$%;<!+/<!,'+%$*#< "%2!>#<!4(*=

?0%20!+/0!#,+,54/!3#,!?$%0,3;!'?@'/!#0->('#!'+#!'+%,?(*#!+/<!,'+%$*#<F!S"*'/<H!("/$(-.(,!

+/0! #"I>&$.= /;,>/:C1$! "%2!#"#,+(*+#,! ),#! 0#! ! 4/>,%2$)/K(*! >,#! ,'+%$*#F! !"#$%2'*#'/!

>,#<!9/:,#3;<!,'+%$*#<!4,#:@$(,!#0-1%)#!>(!+%0!6#K>7!?8$,37+/+#< 3#,!(,3%0,37+/+-< +/<F!

 !GI;$.3&'&! 4(*?0(,!3#+-!"7'%0 +#!#0+,3(*>(0#!'+%!?5$%H!%!?5$%<!%!*4,%<!3#,!/!"1%;)/'/!

'(!#2+70!"#*.(,!$71%!'+/0!(O@1,O/!+/<!,'+%$*#<F! !1$.,"$.3&'&! #0#:@$(+#,!'+%0!6#K>7!"%2!

@0#! (,3%0,37! "($,6-11%0!'2>>(+@?(,! '+/0!#0-"+2O/! +/<! ,'+%$*#<F!G#$-11/1#H! (04,#:@$%0!

"#$%2',-.(,!%!6#K>7<!>2"1;#!>?!( >(+#O&!+80!?$/'+50H!%!6#K>7<!+%2!1ED#G,2 +80!?$/'+50!

'+/0!(O@1,O/!+80!)()%07+80!3#,!+%!("*"(4%!+/<!0$!0;!>&$.3&'&!()"%2!(",+$@"(,!/!(:#$>%);F!

N@1%<H!/!JKC$>') >#< 4(*?0(,!+%0!6#K>7!"%2!%!?$;'+/<!62K*.(+#,!0%/+-!'+%!?8$%?$70%!+/<!

,'+%$*#<! 3#,! #"%+(1(*! "$#)>#+,37! ?5$%! 3#,! ?$70%! ),#! #2+70. N%! AB'+@$,! C,#'+-'(80D!
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(Schafer, 2004), "($,1#>6-0(,!71#!+#!"#$#"-08 ?#$#3+/$,'+,3- +#!%"%*# >"%$(*!0#!@?(,!;!

0#!>/0!@?(,!>,#!9/:,#3;!,'+%$*# EP?;>#H!eJF!N%!>;3%<!3-K(!#3>;<!(*0#,!#0-1%)%!+80!?#$#=

3+/$,'+,350 "%2! @?(,! /! 3-K(!9/:,#3;! ,'+%$*#F!N%! AB'+@$,!C,#'+-'(80» #"%+(1(*! 1%,"70!

@0#!>%0+@1%!#0#:%$-<!),#!+/0!#0-12'/!LMBF

LG=+! 1: «@>&D;$)9$!>&:>1I"» 

 C,;#28&%&'%$%.&9".3!'4&5,+)67'+568&%&7'9('.&!'9=H;-;'> %.=0,'G,+%."%(3!?'

b(! +/0! 6%;K(,#! +%2! >%0+@1%2! #O,%17)/'/<! 9/:,#350! ,'+%$,50! AB'+@$,! C,#'+-'(80D K#!

(",?(,$;'%2>(!0#!#O,%1%);'%2>(!+$*# 4,#:%$(+,3-!1%),'>,3- 9/:,#3;<!#:;)/'/<F N#!1%),=

'>,3-! #2+-! (",1@?K/3#0! 4,7+,! 3#1&"+%20! @0#! (2$&! :-'>#! 9/:,#350! ,'+%$,50I! E#J! +%!

ToonTastic (Russel, 2011) "#$@?(,! (23#,$*(<! 4/>,%2$)*#<! "%,3*180! ,'+%$,50!),#!>,#!'(,$-!

#"7! )08'+,3-! #0+,3(*>(0#H! E6J! +%!Kodu 2"%'+/$*.(,! +/! 4/>,%2$)*#! "%,3*180! ,'+%$,50! ),#!

@0#!'2)3(3$,>@0%!)08'+,37!#0+,3(*>(0%!3#,!E)J!+%!Façade (Mateas, 2003) +%!%"%*%!"#$@?(,!

%$,'>@0(<!420#+7+/+(<!"#$#11#);<!(07<!"$%3#K%$,'>@0%2!'(0#$*%2F!!b(!#2+7!+%0!+$7"%!K#!

(",'/>-0%2>(! +,<! 420#+7+/+(<!3#,! +,<!#420#>*(<! +%2!3-K(!1%),'>,3%&!9/:,#3;<!#:;)/'/<

O(?8$,'+-H!#11-!3#,! +/0!"1/$7+/+#!+%2!>%0+@1%2!#O,%17)/'/<!9/:,#350! ,'+%$,50!#'+@$,!

7"8<!+%!@?(, "($,)$-9(,!/!noiUpd[!EP?;>#!^J.  

LG=+! 2: M@>&D;$)9$!>&:>1I"N)#$!)&!)E,#$>+$.:)Toontastic, Kodu, Façade !"&?>&,$G!8  
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ToonTastic

To ToonTastic (Russel, 2011), (*0#,! @0#<! '20($)#+,37<! 9/:,#37<! 4/>,%2$)7< 3,0%2>@080!

'?(4*80!%!%"%*%<!)(:2$50(,!+%!?-'>#!>(+#O&!"#,?0,4,%&!3#,!",%!("*'/>80!>(K7480!#:;)/=

'/<F!S*0#,!@0#!("%,3%4%>/+,37!($)#1(*%!"%2!'3%"7!@?(,!0#!6%/K;'(,!+#!"#,4,-!0#!'211-6%20!

3#,!0#!>%,$#'+%&0!+,<!,'+%$*(<!+%2<!>(!-11#!"#,4,-!'(!71%!+%0!37'>%F!q?(,!'?(4,#'+(*!),#!0#!

#"(2K20K(*!'(!>,#!(2$(*#!%>-4#!?$/'+50F!r< ($)#1(*%!.8)$#:,3;<!3#,!4/>,%2$)*#<!3,0%&=

>(080!'?(4*80!(*0#,!#$3(+-!#"17!),#!"#,4,-!@O,!?$%050!3#,!"%1&!(04,#:@$%0!),#!0#!92?#)8=

);'(,!(0;1,3(<F!r'+7'%, %,!/1,3*(<!"%2!#"(2K&0(+#,!32$*8<!(*0#,!>(+#O&!%3+5!3#,!454(3#F

EP?;>#!^J. 

N%!K(8$/+,37!2"76#K$%!'+%!%"%*%!'+/$*.(+#,!+% 1%),'>,37!(*0#,!/!"$%'"-K(,#!0#!4%K(*!/!

(23#,$*#!'+%2<!>#K/+@<!0#!'3,#)$#:;'%20!+,< ('8+($,3@<!+%2<!#0#"#$#'+-'(,<!3#,!0#!+,<!

>(+#+$@9%20 '(!(O8+($,3@<H!>(!%"+,3;!3#,!:2',3;!#0#"#$-'+#'/H!@+',!5'+(!+%!"#,4*!0#!@?(,!

+/!420#+7+/+#!0#!#"%':#1>#+5'(,!3#,!0#!("#0#4/>,%2$);'(,!+%!0%/+,37!+%2!>%0+@1%F!C/=

1#4;, +%! 1%),'>,37! 4/>,%2$)(*! @0#! ,4(#+7! 3#K$@"+/!7"%2! +%! "#,4*! >"%$(*! 0#! (3+,>;'(,! +%!

0%/+,37!+%2!>%0+@1%. 

LG=+! 3: O,#$>+$.3)ToonTastic

 !#0-12'/!+%2!1%),'>,3%&!9/:,#3;<!#:;)/'/<!ToonTastic 8<!"$%<!+%!AB'+@$,!C,#'+-'(=

80D "($,)$-:(+#,!"#$#3-+8IP2)3(3$,>@0#H!8<!"$%<!+/0!4,-'+#'/!AP2>>(+%?;!+%2!?$;'+/

E'+%!"($,(?7>(0%!+/<! ,'+%$*#<JDH! +%!ToonTastic 1#>6-0(,!29/1;!+,>;F!B2+7!%:(*1(+#,!'+%!

)()%07<!7+,!%!?$;'+/<!"$@"(,!0#!(",1@O(,!%!*4,%<!+%2<!+&"%2<!+80!'3/050!"%2!K#!#"%+(1@=

'%20!+/0!"1%3;!+/<!,'+%$*#<H!+/0!>%2',3;!"%2!K#!"#*.(,!'(!3-K(!'3/0;!3#,!0#!.8)$#:*'(,!+#!

#0+,3(*>(0#!3#,!+%2<!?#$#3+;$(<!"%2!K#!(*0#,!'+/0!'3/0;. r<!"$%<!+/0!4,-'+#'/!AP2)3(=

3$,>@0%<D  +%!1%),'>,37!"#*$0(,!?#>/1;!+,>;!4,7+,!"#$-!+%!7+, 2"-$?(,!6%/K/+,37!21,37!E6,=

61,%K;3(<!:70+80H!'?(4*80H!;?80J %!?$;'+/<!>"%$(*!0#!4/>,%2$);'(,!(O!%1%31;$%2!+%!21,=

37!"%2!K#!?$/',>%"%,;'(,F P+,<!4,#'+-'(,<!AP20%?;D!3#,!AP20@?(,#D!+%!Toontastic 1#>6-0(,!!

>()-1/!+,>;H!#:%&!+#!'+%,?(*#!+/<!,'+%$*#<!(*0#,!"%1&!",K#07!0#!@?%20!>,#!1%),3;!#11-!3#,!

?$%0,3;!$%;!#:%&!+%!1%),'>,37!6%/K-(,!'+%!?+*',>%!+/<! ,'+%$*#<!>(!($8+;'(,<!3#,!>(!>,#!

6,61,%K;3/!@+%,>80!'3/050!3#,!'?(4*80!'(!3-K(!6;>#F!m'%0 #:%$-!'+/!4,-'+#'/!AC%>;D,

+%!ToonTastic 1#>6-0(, >('#*# +,>;: N%!1%),'>,37!4*0(,!#"1-!+/0!420#+7+/+#!'+%0!?$;'+/!

>(!+/0!6%;K(,#!3#+-11/180!($8+;'(80!0#!4/>,%2$);'(,!>,#!'8'+-!4%>/>@0/!,'+%$*#. P+/0!

4,-'+#'/!As08'+,3;!G$%'"-K(,#D!+%!1%),'>,37 "#*$0(,!>('#*# +,>; #:%&!?$(,-.(+#,!#$3(+;!

"$%'"-K(,#!),#!0#!3#+#0%/K%&0!%,!1(,+%2$)*(<!+%2!3#,!'+/0!'20@?(,#!0#!:+,#?+(*!>,# ,'+%$*=

#F r<! "$%<! +,<! 4,-'+#'/ AS,3%0,37+/+#D! +%! 1%),'>,37 1#>6-0(,! "%1&! 29/1;! +,>;!#:%&!/!

#:;)/'/!1#>6-0(,!?5$#!#"%31(,'+,3-!'(!@0#!(,3%0,37!"($,6-11%0H!(05!8<!"$%<!+/0!4,-'+#=
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'/!At8$,37+/+#» +%!ToonTastic "#*$0(,!?#>/1;!+,>;!#:%&!/!3*0/'/!+80!#0+,3(,>@080!'+%!

4,'4,-'+#+%!?5$%! +%2!1%),'>,3%&!4(0!"#*.(,! 3-"%,%! ,4,#*+($%!$71%!'+/0! (O@1,O/! +/<!3-K(!

,'+%$*#<F P+/!4,-'+#'/ Aq1()?%<D!!+%!ToonTastic "#*$0(,!"%1& 29/17!6#K>7H!#:%&!+%2!4*=

0(+#,!/!420#+7+/+#!0#!?+*'(,!6;>#!6;>#!3-K(!3%>>-+,!+/<! ,'+%$*#<F m'%0 #:%$-!'+/!4,-=

'+#'/!AC,#4$#'+,37+/+#D, +%!1%),'>,37 "#*$0(,!>('#*#!+,>; ("(,4;! ),#+/!4/>,%2$)*# +/<!

,'+%$*#<!2"-$?(,!420#+7+/+#!#11/1("*4$#'/<!>(!+%2<!;$8@<!+/< (05 4(0!2"-$?(,!420#+7+/=

+#!#11/1("*4$#'/<!3#+-!+/!4,-$3(,#!+/<!9/:,#3;<!#:;)/';<F r<!"$%<!+/ 4,-'+#'/!AP20($=

)#+,37+/+#D, +%!ToonTastic "#*$0(,!29/1;!+,>;!#:%&!%!"*0#3#<!"%2!.8)$#:*.%20!+#!"#,4,-!

4*0(,!+/0!420#+7+/+#!0#!.8)$#:*.%20!+#2+7?$%0#!'(!#2+70!@8<!3#,!"@0+(!9/:,#3@<!)$#:*=

4(<F!!N@1%<, '+/!4,-'+#'/!!Au&K,'/D!+%!1%),'>,37!"#*$0(,!?#>/1;!+,>;!("(,4;!"#$-!+%!7+, +%!

1%),'>,37!3(0+$*.(,! +%! (04,#:@$%0! +80!?$/'+50H!'(!3#>*#!"($*"+8'/!4(0! +%2<!4/>,%2$)(*!

'20K;3(<!(,3%0,3;<!"$#)>#+,37+/+#<F

Kodu 

N%!v\W] (Microsoft, 2009) EP?;>#!w), (*0#,!>,#!A%"+,3;D!)15''#!"$%)$#>>#+,'>%&!),#!+/0

"#$#)8);!9/:,#350!"#,?0,4,50F!S*0#,!(&?$/'+%!3#,!"($,1#>6-0(,!($)#1(*#!),#!+/!4/>,%2$=

)*#!+$,'4,-'+#+80!37'>80F!N%!v\W]!'20,'+-!@0#!"%124,-'+#+%!($)#1(*%!9/:,#3;<!#:;)/=

'/<!>(!"%,3*1(<!420#+7+/+(<!4/>,%2$)*#<! 9/:,#350!,'+%$,50H!"$%'(13&%0+#<!+%2<!?$;'+(<!

'+%!0#!4/>,%2$);'%20!+#!4,3-!+%2<!'(0-$,#F!P?(4,-'+/3(!>(!'3%"7!0#!(*0#,!(&?$/'+%!3#,!

"$%'6-',>%!#"7!"#,4,- /1,3*#<!g-eg!?$7080F!c!4/>,%2$)*#!9/:,#350!,'+%$,50 >(!+%!v\W]!

(",+$@"(,! +/0! (",1%);! +80! 3#+-11/180! ?#$#3+;$80! 3#,! #0+,3(,>@080! E"F?F! ?#$#3+;$#<!

v\W]H! 4@0+$#H! '&00(:#H! "@+$(<H! "&$)%2<! 31"J! "%2! K#! ?$/',>%"%,/K%&0! '(! '2)3(3$,>@0(<!

3#+#'+-'(,<F!N%!v\W]!"#$%2',-.(,!+/!1%),3;!#11/1%2?*#!3#,!+/!4,($(&0/'/!"$%61/>-+80!

"%2!4,@"%20!+%0!"$%)$#>>#+,'>7H!(05!4*?8<!"($*"1%3/!'&0+#O/H!(,'-)(,!'20K;3(<!3#,!#3%=

1%2K*(< 3#,!(*0#,!#0+,3(,>(0%'+$(:@<F!S"*'/<!+%!"$%)$#>>#+,'+,37!+%2!"($,6-11%0!>"%$(*!

0#!+$@O(,!3#,!'(!xy\z!`k_!(3+7<!+%2!31#',3%&!2"%1%),'+;F

LG=+! 4: O,#$>+$.3)Kodu

 !#0-12'/!+%2!1%),'>,3%&!Kodu 8<!"$%<!+%!AB'+@$,!C,#'+-'(80D!"($,)$-:(+#,!"#$#3-+8I

N#!#0+,3(*>(0#!3#,!%,!?#$#3+;$(<!+%2!Kodu (*0#,!'#:5<!3#K%$,'>@0#!'20("5<!/!4,-'+#'/!

AP2)3(3$,>@0%<D!"#*$0(,!29/1; +,>;F S"*'/<H!%!?$;'+/<!>"%$(*!0# #11-O(,!+%!"($,(?7>(0%

3#,!+/0!"1%3; +/<!,'+%$*#<H!?$/',>%"%,50+#<!7>8<!+/0!"$%3#K%$,'>@0/!6,61,%K;3/!)$#:,=

350!+%2!1%),'>,3%&F!P20("5<!/!4,-'+#'/!AP2>>(+%?;!+%2!?$;'+/!E'+%!"($,(?7>(0%!+/<! ,=

'+%$*#<JD! "#*$0(,! >('#*# +,>;. P+%!Kodu "#$@?(+#,! /! 420#+7+/+#! 0#! 4/>,%2$)/K%&0!#0#=

$*K>/+#!'(0-$,#!,'+%$,50!+#!%"%*#!("*'/<H!>"%$(*!0#!@?%20!?$%0,3;!3#,!1%),3;!'20%?;F!P2=

0("5<, %, 4,#'+-'(,< AP20%?;D!3#,! AP20@?(,#D!"#*$0%20!>('#*#! +,>;F B0+*'+%,?#!4*0%0+#,!
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%$,'>@0#!($)#1(*#!'+%0!?$;'+/!),#!0#!4/>,%2$);'(,!>,#!'8'+-!4%>/>@0/!,'+%$*#H!8'+7'%!

#2+7! 4(0! (O#':#1*.(+#,! 4,7+,! 4(0! 2"-$?(,! @1()?%<! #"7! +%! '&'+/>#F! P20("5<, /! 4,-'+#'/!

AC%>;D! "#*$0(,! >('#*#! +,>;F P+/0! 4,-'+#'/! As08'+,3;!G$%'"-K(,#D! +%! 1%),'>,37!Kodu

"#*$0(,!29/1; +,>;!4,7+,!#0!3#,! +%!1%),'>,37!"#$@?(,! @0#!"%1&!:,1,37!3#,! (&?$/'+%!"($,=

6-11%0!),#!+%0!"$%)$#>>#+,'>7!+/<!'2>"($,:%$-<!+80!?#$#3+;$80!3#,! +80!#0+,3(,>@080!

K#!?$(,#'+(*!#$3(+;!"$%'"-K(,#!#"7!+%2<!?$;'+(<!),#!0#!(O%,3(,8K%&0!>(!+%!"($,6-11%0!3#,!

0#! 4/>,%2$);'%20! ",%! '&0K(+(<! ,'+%$*(<F r<! "$%<! +,<! 4,-'+#'/ AS,3%0,37+/+#», +%!Kodu

1#>6-0(,!"%1&!29/1;!+,>;!#:%&!/!#:;)/'/!1#>6-0(,!?5$#!#"%31(,'+,3-!'(!@0#!(,3%0,37!

"($,6-11%0H!(05!8<!"$%<!+/0!4,-'+#'/!At8$,37+/+#D!+%!1%),'>,37!"#*$0(,!29/1; +,>;!#=

:%&! /! 3*0/'/! +80! #0+,3(,>@080! '+%! +$,'4,-'+#+% ?5$%! +%2! 1%),'>,3%&! "#*.(,! '/>#0+,37!

$71% '+/0!(O@1,O/!+/<!3-K(!,'+%$*#<E"F?F!#0#.;+/'/!K/'#2$%&!"%2!6$*'3(+#,!"*'8!#"7!@0#!

6%207J. P+/!4,-'+#'/!Aq1()?%<D,  +%!{odu "#*$0(,!>('#*# +,>;H!#:%&!4*0(+#, '+%!?$;'+/ /!

420#+7+/+#!0#!4/>,%2$);'(,!+/0!,'+%$*#!>(!3-K(!1("+%>@$(,#H!#$3(*!0#!?$/',>%"%,;'(,!+%2<!

'2)3(3$,>@0%2<! ?#$#3+;$(<! 3#,! +#! '2)3(3$,>@0#! #0+,3(*>(0#! "%2! "#$@?(,! +%! "($,6-11%0. 

m'%0 #:%$-!'+/!4,-'+#'/!AC,#4$#'+,37+/+#D!+%!Kodu "#*$0(,!29/1;!+,>;!("(,4;!'+%!1%=

),'>,37! 2"-$?(,! 420#+7+/+#! #11/1("*4$#'/<! >(! +%2<! ?#$#3+;$(<! 3#,! +#! #0+,3(*>(0#! +/<!

,'+%$*#<!3#+-!+/0!4,#4,3#'*# +/<!4/>,%2$)*#<!#11-!3#,!3#+-!+/0!4,-$3(,#!+/<!"#$%2'*#'/<!

+/<!9/:,#3;<!,'+%$*#<F  !4,-'+#'/!AP20($)#+,37+/+#D!'+%!Kodu "#*$0(,!>('#*# +,>;!#:%&!

/ 4/>,%2$)*#!9/:,#350!,'+%$,50!>"%$(*!0#!)*0(,!%>#4,3- #11-!#2+7!4(0!(*0#,!#"#$#*+/+%F

N@1%<, '+/!4,-'+#'/!!Au&K,'/D!+%!1%),'>,37 Kodu "#*$0(,!>('#*#!+,>;!4,7+,!(05!%,!?$;'+(<

>(+#:@$%0+#, 0%/+-!'(!@0#!-11%!37'>%!>(!4,3%&<!+%2!3#070(<!3#,!?#$#3+;$(<, 8'+7'%, 4(0

4/>,%2$)%&0+#, '20K;3(<!(,3%0,3;<!"$#)>#+,37+/+#<F

Façade 

N%!Façade(Mateas, 2003) (*0#,!@0#!1%),'>,37!+%!%"%*%!(0'8>#+50(,!"$-3+%$(<!1%),'>,3%&!

'+/0!4/>,%2$)*#!>,#< ,'+%$*#<!>(!4,#4$#'+,3;!"1%3;F!P+%!1%),'>,37!#2+7, %!?$;'+/<!>"%$(*!

0#!("/$(-'(,!+/0!,'+%$*#!'(!:2',3;!)15''#!>(!+/0!>%$:;!(,'#)8);<!3(,>@0%2F! ! ,'+%$*#!

(O(1*''(+#,!#0->('#!'+%2<!6#',3%&<!+/<!"$8+#)80,'+@<!3#,!%!?$;'+/<!>"%$(*!)$;)%$#!0#!

(>"1#3(*!'+/0!"1%3;!+/<F!c!?$;'+/<!@?(,!(0($)7!$71%!'+/0!"1%3;!3#,!>"%$(*!0#!("/$(-'(,!

+/0!(O@1,O/!+/<!,'+%$*#<F  !,'+%$*#!'+%!Façade O(3,0-!>(!+%0!?$;'+/!'+%!$71%!(07<!"#1,%&!

:*1%2!"%2 (",'3@"+(+#,!@0#!.(2)-$,!'+%!'"*+,F!B0->('#!'+%!.(2)-$,!O(3,0-(,!@0#<!4,-1%)%<F!

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

$(*!0#!"#$@>6(,!),#!0#!#11-O(,!+/0!3#+-'+#'/F!N%!Façade (O(1*''(+#,!!'(!>,#!4,'4,-'+#+/!

"1#+:7$>#!3#,!/!,'+%$*#!"#$%2',-.(+#,!'(!"$5+%!"$7'8"%FEP?;>#!kJ

LG=+! 5: O,#$>+$.3)Facade
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 !#0-12'/!+%2!1%),'>,3%&!Facade 8<!"$%<!+%!AB'+@$,!C,#'+-'(80D!"($,)$-:(+#,!"#$#3-=

+8I

c!?$;'+/<!'+%!1%),'>,37!|UoUWd >"%$(*!0#!("/$(-'(,!+/0!"1%3;!+/<!,'+%$*#<!>(!+/0!(,'#=

)8);!3(,>@0%2!'(!:2',3;!)15''#F!!r'+7'%, 4(0!>"%$(*!0#!#11-O(,!+%!"($,(?7>(0%!+/<!,'+%=

$*#<!3#,!%,!#11#)@<!"%2!>"%$(*!0#!3-0(,!'+/0!"1%3;!(*0#,!"$%3#K%$,'>@0(<!#"7!+%!1%),'>,=

37F!P20("5<, /!4,-'+#'/!AP2>>(+%?;!+%2!?$;'+/! E'+%!"($,(?7>(0%!+/<! ,'+%$*#<JD!"#*$0(,!

>,3$;!+,>;. N#!#0+,3(*>(0#!+%2!|U}UWd!(*0#,!'2)3(3$,>@0#!#:%&!#"%+(1%&0+#,!#"7!'2)3(=

3$,>@0%2<!"$-3+%$(<!1%),'>,3%&F!P20("5<!/!4,-'+#'/!AP2)3(3$,>@0%<D "#*$0(,!"%1&!>()-=

1/!+,>;F  !4,-'+#'/!AP20%?;D!"#*$0(,!29/1;!+,>;!'+%!1%),'>,37!|UoUWd 4,7+,!/!9/:,#3;!

,'+%$*#! (*0#,! "$%'?(4,#'>@0/! #"7! +%! 4/>,%2$)7! +%2! 1%),'>,3%&F  ! 9/:,#3;! ,'+%$*#! '+%!

Facade #3%1%2K(*!>,#!"1%3; 7"%2!%!?$;'+/<!>"%$(*!0#!("/$(-'(,F!~"-$?(,!@0#!,'+%$,37!+/<!

'?@'/<!#0->('#!'+%2<! ?#$#3+;$(<! -"$,0! O(3,0;'(,!/! ,'+%$*#- "%2!#"%+(1(*! 3#,! +%! #$?,37!

'/>(*%!+/<!,'+%$*#<F!c!?$;'+/<!("/$(-.(,!+/0!,'+%$*#!>(!+,<!"#$(>6-'(,<!"%2!3-0(,!@+',!5=

'+(!0#!2"-$?(,!>,#!1%),3;!'20@?(,#!+/<!,'+%$*#<!>(!6-'/!+,<!"#$(>6-'(,<!"%2!)*0%0+#, #"7!

+%2<!;$8(<!+/<!,'+%$*#<F!P20("5<, /!4,-'+#'/!AP20@?(,#D!"#*$0(,!29/1;!+,>;F  !C,-'+#'/!

AC%>;D @?(,!29/1;!+,>;!'+%!|UoUWd 4,7+,!/!,'+%$*#!@?(,!>,#!'2)3(3$,>@0/!4%>;!>(!"$%3#=

K%$,'>@0%2<! "$8+#)80,'+@<H! ,'+%$,37! 3#,! '?@'(,<! #0->('#! '+%2<! ?#$#3+;$(<F  ! ,'+%$*#!

'+%!|U}UWd 4(0!@?(,!3-"%,#!42'3%1*#!'+%!0#!+/0!3#+#0%;'(,!%!?$;'+/<!3#,!0#!+/0!#3%1%2=

K;'(,F N%! "($,6-11%0! (*0#,! 4,'4,-'+#+%! 3#,! K2>*.(,! 37>,OF! c,! ?#$#3+;$(<! ?$/',>%"%,%&0!

:2',3;!)15''#!3#,!+/0!)15''#!+%2!'5>#+%<!"%2!(*0#,!%,3(*#!"$%<!+%!?$;'+/F!P20("5<, /!

4,-'+#'/!As08'+,3;!G$%'"-K(,#D!"#*$0(,!>,3$;!+,>;F r<!"$%<!+/0!4,-'+#'/!AS,3%0,37+/=

+#D, +%!|UoUWd "#*$0(,!29/1;!+,>;!4,7+,!/!4/>,%2$)*#!3#,!(O@1,O/!+/<!,'+%$*#<!1#>6-0(,!?5=

$#!'(!(,3%0,37!"($,6-11%0F  !?8$,37+/+#!4(0!"#*.(,!3-"%,%!,4,#*+($%!$71%!'(!#2+7!+%!1%),=

'>,37H!(3+7<!#"7!+/0!)15''#!+%2!'5>#+%<!"%2!4*0(,!"1/$%:%$*(<!'+%0!?$;'+/!),#!+/0!3#=

+-'+#'/!+80!"$8+#)80,'+50F!P20("5<, /!4,-'+#'/!At8$,37+/+#» "#*$0(,!>,3$;!+,>;!'+%!

Façade. c!?$;'+/<!'+%!|UoUWd ("/$(-.(,!+/0!(O@1,O/!+/<!,'+%$*#<, 8'+7'%, 4(0!(*0#,!420#+7!

0#!"$%61@9(,! +/0!(O@1,O/!+/<H!#:%&!4(0!)08$*.(,! +,!'+-'/!K#!@?%20!%,!"$8+#)80,'+@<!+/<!

,'+%$*#<!'+,<!4,3@<!+%2!"#$(>6-'(,<F!P20("5<, /!4,-'+#'/!Aq1()?%<D!"#*$0(,!>('#*#!+,>;F  !

4,-'+#'/!AC,#4$#'+,37+/+#D!1#>6-0(,!29/1;!+,>;H!#:%&!/!(O@1,O/!+/<! ,'+%$*#<!1#>6-0(,!

?5$#!>(!'20(?(*<!#11/1(",4$-'(,<!#0->('#!'+%0!?$;'+/!3#,! +%2<!42%!"$8+#)80,'+@<! +/<!

,'+%$*#<F N%!|UoUWd @?(,!8<!'3%"7!+/0!'2>>(+%?;!(07<!?$;'+/H!'20("5<!/!4,-'+#'/!AP2=

0($)#+,37+/+#D!"#*$0(,!>/4(0,3;!+,>;F N@1%<, 4(0!2"-$?%20!4(4%>@0#!),#!+%!#0 "$%3&"+(,!

6&K,'/!'+%!"($,6-11%0!FacadeH!'20("5<, /!4,-'+#'/!Au&K,'/D!"#*$0(,!?#>/1;!+,>;F

I$9*(0"%9+.+'

b(!>,#!"$5+/!>#+,-!'+/!4,#)$#>>#+,3;! #0-12'/!+80!1%),'>,350!9/:,#3;<!#:;)/'/<!>(!

6-'/!+%!AB'+@$,!C,#'+-'(80D, %!?$;'+/<!@?(,!+/ 420#+7+/+#!0#!(0+%"*'(, +#!420#+-!3#,!+#!

#4&0#>#!'/>(*#!+%2<!3#,!0#!3-0(,!'2)3$*'(,<!>(!6-'/!+,<!4,#'+-'(,<!+80!#3>50!+%2!#'+(=

$,%&F S"*'/<H!+%!AB'+@$,!C,#'+-'(80D!>"%$(*!0#!#"%+(1@'(,!@0#!?$;',>%!($)#1(*%!),#!+%2<!

4/>,%2$)%&<!1%),'>,350!9/:,#350!,'+%$,50!,4,#*+($#!'+#!"$5+#!'+-4,#!+/<!'&11/9/<!3#,!

+%2!'?(4,#'>%&!+%2<F!G,%!'2)3(3$,>@0#H!17)8!+/<!420#+7+/+#< 3#+/)%$,%"%*/'/< 1%),'>,=

350!9/:,#3;<! #:;)/'/<H! >(! "%11#"1-! 3$,+;$,#-4,#'+-'(,<H! 4*0(,! (23#,$*(<! '+%2<! '?(4,#=

'+@<!1%),'>,350!9/:,#3;<!#:;)/'/<!0#!(",1@O%20!#"7!(",+2?/>@0#!"#$#4(*)>#+#. B37>/H!

%,!(3"#,4(2+,3%*!>"%$%&0!0#!?$/',>%"%,;'%20!+#!#"%+(1@'>#+#!+/<!#0-12'/<!>(!+%!AB'+@=

$,! C,#'+-'(80D! 3#, 0#! (",1@O%20! 3#+-11/1%! 1%),'>,37! 9/:,#3;<! #:;)/'/<! #0-1%)#! >(!

+%2<!'+7?%2<!"%2!K@1%20!0#!(",+&?%20F!m'%0 #:%$-!'+/0!"1/$7+/+#!+%2!>%0+@1%2!+/<!Shaf-

er "$@"(,! 0#! '/>(,8K(*! 7+,! "#$-! +%! 7+, "$%+(*0(, %2',54(,<! 4,#'+-'(,<! ),#! +/0! #0-12'/-
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#O,%17)/'/!1%),'>,350!9/:,#3;<!#:;)/'/<!2"-$?(,!"($,K5$,%!),#!+/0!(,'#)8);!(","1@%0!

4,#'+-'(80  @+',!5'+(!0#!>"%$(*!0#!)*0(,!1("+%>($@'+($/!>(1@+/ +80!1%),'>,350F!G,%!'2=

)3(3$,>@0#H!>"%$(*!0#!"$%'+(K%&0!4,#'+-'(,<!#O,%17)/'/<<!+/<!>#K/',#3;<!+%2<!3#+#11/=
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