
�

��������	
���
�
�����


��������

Vasileios Koutavas
Northeastern University



������������ !�

"�����������
#��������$

��������	
���
�
�����
�������� %

���&'�(

� A Motivating Example
� Program Equivalence and Contextual 

Equivalence
� Technology for Proving Equivalences
� (Bisimulations)
� Deriving Bisimulations for Equivalence
� An Actual Proof of Equivalence



������������ !�

"�����������
#��������$

��������	
���
�
�����
�������� )

�
����
�����
cl ass Cel l  ext ends Obj ect  {

pr i vat e Obj ect  g;

Cel l ( )  {  g = nul l ;  }

publ i c voi d set ( Obj ect b)  {

g = b;

}

publ i c Obj ect  get ( )  {

r et ur n g;  

}

}
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cl ass Cel l  ext ends Obj ect  {

pr i vat e Obj ect  g;

Cel l ( )  {  g = nul l ;  }

publ i c voi d set ( Obj ect b)  {

g = b;

}

publ i c Obj ect  get ( )  {

r et ur n g;  

}

}

/ /  Pr oj ect At hensCi nemas
/ /  Â. Êï õôáâÜò,  Ã. Ðáðáì Üñêï ò,  Ä. Âõôéí éþôçò
/ /  Éï ý í éï ò 2000
/ /  DOMRepr esent at i on. j ava
/ /  Äçì éï õñãåß Ýí á áí ôéêåßì åí ï áðü XML êåßì åí ï ,  êáé äéáèÝôåé
/ /  ì åèüäï õò ðï õ åðéóôñÝöï õí XML êåßì åí ï áí Üëï ãá ì å ôï quer y ðï õ Ý÷åé æçôç èåß
i mpor t c om. i bm. xml . par ser s. * ;
i mpor t or g. w3c. dom. * ;
i mpor t j av a. i o. * ;
i mpor t or g. xml . sax . * ;
i mpor t j av a. l ang. * ;
i mpor t j av a. ut i l . * ;

publ i c c l ass DOMRepr es ent at i on
{

pr i v at e Doc ument doc = nul l ;
pr i v at e Ht t pEncodi ngPar ser enc oder = nul l ;  / /  See HTTPEnc odi ngPar s er . j ava

publ i c DOMRepr es ent at i on( Buf f er edReader i s ,  Ht t pEncodi ngPar ser Ser vl et Encoder )
{

t r y {
DOMPar ser ps = new DOMPar ser ( ) ;
ps. par se( new I nput Sour ce( i s ) ) ;
doc = ps . get Doc ument ( ) ;
enc oder = Ser vl et Enc oder ;

}
cat ch( Except i on e)  {

Sys t em. out . pr i nt l n( " Er r or i n c onst r uc t or DOMRepr esent at i on:  " ) ;
Sys t em. out . pr i nt l n( e. get Mes sage( ) ) ;

}
}

St r i ng get Leaf Text ( El ement l eaf )  
{

St r i ng epi = " "  ;

i f ( l eaf ! =nul l )
{

NodeLi st l eaf Li st = l eaf . get Chi l dNodes( )  ;
f or ( i nt i  = 0 ;  i <l eaf Li st . get Lengt h( )  ;  i ++ )
{

epi = l eaf Li st . i t em( i ) . get NodeVal ue( ) . t r i m( )  ;
i f ( epi . l engt h( ) >0)
br eak ;

}
}
r et ur n epi ;

}

publ i c St r i ng get Ar eaLi s t ( )  / / ÅðéóôñÝöåé Ýí á XML St r i ng ì å üëåò ôéò ðåñéï ÷Ýò ðï õ êáëýðôåé ç  âÜóç ì áò
{

St r i ng st r =" " ;

NodeLi s t Ar eaLi st = doc. get El ement sByTagName( " ar ea" ) ;
f or ( i nt i =0; i <Ar eaLi s t . get Lengt h( )  ; i ++)
{

El ement OneAr ea = ( El ement ) Ar eaLi st . i t em( i ) ;
st r += " <el ement >\ r \ n<name>"  + OneAr ea. get At t r i but e( " v al ue" ) . t r i m( )  

+ " </ name>\ r \ n</ el ement >\ r \ n" ;
}

r et ur n st r ;
}

publ i c St r i ng get Ci nemas ByAr ea( St r i ng t heAr ea)  / /  ÅðéóôñÝöåé XML St r i ng ì å üëá ôá óéí åì Ü ì éáò ðåñéï ÷Þò
{

St r i ng r et = " " ;
El ement OneAr ea = nul l ;

t heAr ea = t heAr ea. t r i m( ) ;
NodeLi s t Ar eaLi st = doc. get El ement sByTagName( " ar ea" ) ;            
f or ( i nt i =0;  i <Ar eaLi st . get Lengt h( ) ;  i ++)
{     

OneAr ea = ( El ement ) Ar eaLi st . i t em( i ) ;     
i f ( t heAr ea. equal s ( OneAr ea. get At t r i but e( " v al ue" ) . t r i m( ) ) )
br eak;  / / ar ea f ound,  exi t f or - l oop

}    
NodeLi s t Ci nemaLi st = OneAr ea. get El ement s By TagName( " c i nema" ) ;
f or ( i nt j =0; j <Ci nemaLi s t . get Lengt h( )  ; j ++)
{

El ement OneCi nema = ( El ement ) Ci nemaLi st . i t em( j ) ;
NodeLi st OneCi nemaNameLi s t = OneCi nema. get El ement sByTagName( " name" ) ;
El ement t heName = ( El ement ) OneCi nemaNameLi st . i t em( 0) ;
St r i ng t heNameText = get Leaf Text ( t heName)  ;
r et += " <el ement >\ r \ n<name>"  + t heNameText + " </ name>\ r \ n</ el ement >\ r \ n" ;

}
r et ur n r et ;

}

cl ass Cel l ex t ends Obj ect {
pr i v at e Obj ec t g;
Cel l ( )  {  g = nul l ;  }
publ i c v oi d s et ( Obj ect b)  {

g = b;
}
publ i c Obj ect get ( )  {

r et ur n g;  
}

}

publ i c St r i ng get Ci nemaI nf o( St r i ng t heCi nema)  / /  ÅðéóôñÝöåé ðëçñï öï ñßåò ãéá Ýí á óõãêåêñéì Ýí ï óéí åì Ü
{

St r i ng r et = " " ;

t heCi nema = t heCi nema. t r i m( )  ;
El ement OneCi nema = nul l ;
St r i ng namet ex t = nul l ;
NodeLi s t Ci nemaLi st = doc. get El ement sByTagName( " ci nema" )  ;
f or ( i nt i =0 ;  i <Ci nemaLi s t . get Lengt h( )  ;  i ++ )
{

OneCi nema =( El ement )  Ci nemaLi s t . i t em( i )  ;
NodeLi st NameLi st = OneCi nema. get El ement sByTagName( " name" )  ;
El ement t heName = ( El ement )  NameLi st . i t em( 0)  ;
namet ext = get Leaf Text ( t heName)  ;
i f ( namet ext . equal s( t heCi nema) )

br eak ;  / / t heCi nema f ound
}
r et = " <ci nema>\ r \ n" ;
r et += " <name>"  + namet ext + " </ name>\ r \ n"  ;
NodeLi s t addr = OneCi nema. get El ement sByTagName( " addr ess " )  ;
r et += " <addr ess>"  + get Leaf Tex t ( ( El ement ) addr . i t em( 0) )  + " </ addr es s>\ r \ n"  ;
NodeLi s t t i c k = OneCi nema. get El ement sByTagName( " t i ckpr i ce" )  ;
r et += " <t i c kpr i c e>"  + get Leaf Text ( ( El ement ) t i ck . i t em( 0) )  + " </ t i ck pr i ce>\ r \ n"  ;

NodeLi s t c i nemai nf os = OneCi nema. get El ement sBy TagName( " mov i e" ) ;
f or ( i nt k =0;  k<c i nemai nf os. get Lengt h( )  ;  k ++)
{

r et += " <movi e>\ r \ n" ;
El ement i nf =( El ement )  c i nemai nf os. i t em( k )  ;
NodeLi st t i t l e = i nf . get El ement s By TagName( " t i t l e" )  ;
St r i ng t i t l eTex t = get Leaf Text ( ( El ement ) t i t l e. i t em( 0) ) ;
r et += " <t i t l e>"  + t i t l eTex t + " </ t i t l e>\ r \ n"  ;
r et += " <t i t l e- par am>"  + encoder . EncodeSt r i ng( t i t l eTex t )  + " </ t i t l e- par am>\ r \ n"  ;
NodeLi st c t g = i nf . get El ement s By TagName( " c at egor y " )  ;
r et += " <c at egor y>"  + get Leaf Tex t ( ( El ement ) c t g. i t em( 0) )  + " </ cat egor y>\ r \ n"  ;
NodeLi st s t or y = i nf . get El ement s By TagName( " s t or y" )  ;
r et += " <s t or y>"  + get Leaf Text ( ( El ement ) st or y. i t em( 0) )  + " </ s t or y>\ r \ n"  ;
NodeLi st act or s = i nf . get El ement sByTagName( " ac t or s" ) ;
r et += " <act or s >"  + get Leaf Tex t ( ( El ement ) act or s. i t em( 0) )  + " </ act or s >\ r \ n"  ;
NodeLi st hour = i nf . get El ement sByTagName( " hour " )  ;
f or ( i nt l =0;  l <hour . get Lengt h( )  ;  l ++ )

r et += " <hour >"  + get Leaf Tex t ( ( El ement ) hour . i t em( l ) )  + " </ hour >\ r \ n"  ;
NodeLi st r oom = i nf . get El ement sByTagName( " r oom" )  ;
r et += " <r oom>"  + get Leaf Text ( ( El ement ) r oom. i t em( 0) )  + " </ r oom>\ r \ n"  ;
r et += " </ mov i e>\ r \ n" ;

}
r et += " </ ci nema>\ r \ n" ;

r et ur n r et ;
}

Some Program
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/ /  Pr oj ect At hensCi nemas
/ /  Â. Êï õôáâÜò,  Ã. Ðáðáì Üñêï ò,  Ä. Âõôéí éþôçò
/ /  Éï ý í éï ò 2000
/ /  DOMRepr esent at i on. j ava
/ /  Äçì éï õñãåß Ýí á áí ôéêåßì åí ï áðü XML êåßì åí ï ,  êáé äéáèÝôåé
/ /  ì åèüäï õò ðï õ åðéóôñÝöï õí XML êåßì åí ï áí Üëï ãá ì å ôï quer y ðï õ Ý÷åé æçôç èåß
i mpor t c om. i bm. xml . par ser s. * ;
i mpor t or g. w3c. dom. * ;
i mpor t j av a. i o. * ;
i mpor t or g. xml . sax . * ;
i mpor t j av a. l ang. * ;
i mpor t j av a. ut i l . * ;

publ i c c l ass DOMRepr es ent at i on
{

pr i v at e Doc ument doc = nul l ;
pr i v at e Ht t pEncodi ngPar ser enc oder = nul l ;  / /  See HTTPEnc odi ngPar s er . j ava

publ i c DOMRepr es ent at i on( Buf f er edReader i s ,  Ht t pEncodi ngPar ser Ser vl et Encoder )
{

t r y {
DOMPar ser ps = new DOMPar ser ( ) ;
ps. par se( new I nput Sour ce( i s ) ) ;
doc = ps . get Doc ument ( ) ;
enc oder = Ser vl et Enc oder ;

}
cat ch( Except i on e)  {

Sys t em. out . pr i nt l n( " Er r or i n c onst r uc t or DOMRepr esent at i on:  " ) ;
Sys t em. out . pr i nt l n( e. get Mes sage( ) ) ;

}
}

St r i ng get Leaf Text ( El ement l eaf )  
{

St r i ng epi = " "  ;

i f ( l eaf ! =nul l )
{

NodeLi st l eaf Li st = l eaf . get Chi l dNodes( )  ;
f or ( i nt i  = 0 ;  i <l eaf Li st . get Lengt h( )  ;  i ++ )
{

epi = l eaf Li st . i t em( i ) . get NodeVal ue( ) . t r i m( )  ;
i f ( epi . l engt h( ) >0)
br eak ;

}
}
r et ur n epi ;

}

publ i c St r i ng get Ar eaLi s t ( )  / / ÅðéóôñÝöåé Ýí á XML St r i ng ì å üëåò ôéò ðåñéï ÷Ýò ðï õ êáëýðôåé ç  âÜóç ì áò
{

St r i ng st r =" " ;

NodeLi s t Ar eaLi st = doc. get El ement sByTagName( " ar ea" ) ;
f or ( i nt i =0; i <Ar eaLi s t . get Lengt h( )  ; i ++)
{

El ement OneAr ea = ( El ement ) Ar eaLi st . i t em( i ) ;
st r += " <el ement >\ r \ n<name>"  + OneAr ea. get At t r i but e( " v al ue" ) . t r i m( )  

+ " </ name>\ r \ n</ el ement >\ r \ n" ;
}

r et ur n st r ;
}

publ i c St r i ng get Ci nemas ByAr ea( St r i ng t heAr ea)  / /  ÅðéóôñÝöåé XML St r i ng ì å üëá ôá óéí åì Ü ì éáò ðåñéï ÷Þò
{

St r i ng r et = " " ;
El ement OneAr ea = nul l ;

t heAr ea = t heAr ea. t r i m( ) ;
NodeLi s t Ar eaLi st = doc. get El ement sByTagName( " ar ea" ) ;            
f or ( i nt i =0;  i <Ar eaLi st . get Lengt h( ) ;  i ++)
{     

OneAr ea = ( El ement ) Ar eaLi st . i t em( i ) ;     
i f ( t heAr ea. equal s ( OneAr ea. get At t r i but e( " v al ue" ) . t r i m( ) ) )
br eak;  / / ar ea f ound,  exi t f or - l oop

}    
NodeLi s t Ci nemaLi st = OneAr ea. get El ement s By TagName( " c i nema" ) ;
f or ( i nt j =0; j <Ci nemaLi s t . get Lengt h( )  ; j ++)
{

El ement OneCi nema = ( El ement ) Ci nemaLi st . i t em( j ) ;
NodeLi st OneCi nemaNameLi s t = OneCi nema. get El ement sByTagName( " name" ) ;
El ement t heName = ( El ement ) OneCi nemaNameLi st . i t em( 0) ;
St r i ng t heNameText = get Leaf Text ( t heName)  ;
r et += " <el ement >\ r \ n<name>"  + t heNameText + " </ name>\ r \ n</ el ement >\ r \ n" ;

}
r et ur n r et ;

}

cl ass Cel l ex t ends Obj ect {
pr i v at e Obj ec t g;
Cel l ( )  {  g = nul l ;  }
publ i c v oi d s et ( Obj ect b)  {

g = b;
}
publ i c Obj ect get ( )  {

r et ur n g;  
}

}

publ i c St r i ng get Ci nemaI nf o( St r i ng t heCi nema)  / /  ÅðéóôñÝöåé ðëçñï öï ñßåò ãéá Ýí á óõãêåêñéì Ýí ï óéí åì Ü
{

St r i ng r et = " " ;

t heCi nema = t heCi nema. t r i m( )  ;
El ement OneCi nema = nul l ;
St r i ng namet ex t = nul l ;
NodeLi s t Ci nemaLi st = doc. get El ement sByTagName( " ci nema" )  ;
f or ( i nt i =0 ;  i <Ci nemaLi s t . get Lengt h( )  ;  i ++ )
{

OneCi nema =( El ement )  Ci nemaLi s t . i t em( i )  ;
NodeLi st NameLi st = OneCi nema. get El ement sByTagName( " name" )  ;
El ement t heName = ( El ement )  NameLi st . i t em( 0)  ;
namet ext = get Leaf Text ( t heName)  ;
i f ( namet ext . equal s( t heCi nema) )

br eak ;  / / t heCi nema f ound
}
r et = " <ci nema>\ r \ n" ;
r et += " <name>"  + namet ext + " </ name>\ r \ n"  ;
NodeLi s t addr = OneCi nema. get El ement sByTagName( " addr ess " )  ;
r et += " <addr ess>"  + get Leaf Tex t ( ( El ement ) addr . i t em( 0) )  + " </ addr es s>\ r \ n"  ;
NodeLi s t t i c k = OneCi nema. get El ement sByTagName( " t i ckpr i ce" )  ;
r et += " <t i c kpr i c e>"  + get Leaf Text ( ( El ement ) t i ck . i t em( 0) )  + " </ t i ck pr i ce>\ r \ n"  ;

NodeLi s t c i nemai nf os = OneCi nema. get El ement sBy TagName( " mov i e" ) ;
f or ( i nt k =0;  k<c i nemai nf os. get Lengt h( )  ;  k ++)
{

r et += " <movi e>\ r \ n" ;
El ement i nf =( El ement )  c i nemai nf os. i t em( k )  ;
NodeLi st t i t l e = i nf . get El ement s By TagName( " t i t l e" )  ;
St r i ng t i t l eTex t = get Leaf Text ( ( El ement ) t i t l e. i t em( 0) ) ;
r et += " <t i t l e>"  + t i t l eTex t + " </ t i t l e>\ r \ n"  ;
r et += " <t i t l e- par am>"  + encoder . EncodeSt r i ng( t i t l eTex t )  + " </ t i t l e- par am>\ r \ n"  ;
NodeLi st c t g = i nf . get El ement s By TagName( " c at egor y " )  ;
r et += " <c at egor y>"  + get Leaf Tex t ( ( El ement ) c t g. i t em( 0) )  + " </ cat egor y>\ r \ n"  ;
NodeLi st s t or y = i nf . get El ement s By TagName( " s t or y" )  ;
r et += " <s t or y>"  + get Leaf Text ( ( El ement ) st or y. i t em( 0) )  + " </ s t or y>\ r \ n"  ;
NodeLi st act or s = i nf . get El ement sByTagName( " ac t or s" ) ;
r et += " <act or s >"  + get Leaf Tex t ( ( El ement ) act or s. i t em( 0) )  + " </ act or s >\ r \ n"  ;
NodeLi st hour = i nf . get El ement sByTagName( " hour " )  ;
f or ( i nt l =0;  l <hour . get Lengt h( )  ;  l ++ )

r et += " <hour >"  + get Leaf Tex t ( ( El ement ) hour . i t em( l ) )  + " </ hour >\ r \ n"  ;
NodeLi st r oom = i nf . get El ement sByTagName( " r oom" )  ;
r et += " <r oom>"  + get Leaf Text ( ( El ement ) r oom. i t em( 0) )  + " </ r oom>\ r \ n"  ;
r et += " </ mov i e>\ r \ n" ;

}
r et += " </ ci nema>\ r \ n" ;

r et ur n r et ;
}

Some Program
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cl ass Cel l  ext ends Obj ect  {

pr i vat e Obj ect  g1,  g2;
pr i vat e i nt cnt ;
Cel l ( )  {

g1 = nul l ;  g2 = nul l ;  cnt = 0;
}
publ i c voi d set ( Obj ect b)  {

cnt = cnt + 1;
i f  ( ( cnt % 2)  == 0)  

g1 = b;
el se

g2 = b;
}
publ i c Obj ect  get ( )  {

i f ( ( cnt % 2)  == 0)  
r et ur n g1;  

el se
r et ur n g2;

}
}
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cl ass Cel l  ext ends Obj ect  {

pr i vat e Obj ect  g1,  g2;
pr i vat e i nt cnt ;
Cel l ( )  {

g1 = nul l ;  g2 = nul l ;  cnt = 0;
}
publ i c voi d set ( Obj ect b)  {

cnt = cnt + 1;
i f  ( ( cnt % 2)  == 0)  

g1 = b;
el se

g2 = b;
}
publ i c Obj ect  get ( )  {

i f ( ( cnt % 2)  == 0)  
r et ur n g1;  

el se
r et ur n g2;

}
}
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cl ass Cel l  ext ends Obj ect  {

pr i vat e Obj ect  g1,  g2;
pr i vat e i nt cnt ;
Cel l ( )  {

g1 = nul l ;  g2 = nul l ;  cnt = 0;
}
publ i c voi d set ( Obj ect b)  {

cnt = cnt + 1;
i f  ( ( cnt % 2)  == 0)  

g1 = b;
el se

g2 = b;
}
publ i c Obj ect  get ( )  {

i f ( ( cnt % 2)  == 0)  
r et ur n g1;  

el se
r et ur n g2;

}
}
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cl ass Cel l  ext ends Obj ect  {

pr i vat e Obj ect  g1,  g2;
pr i vat e i nt cnt ;
Cel l ( )  {

g1 = nul l ;  g2 = nul l ;  cnt = 0;
}
publ i c voi d set ( Obj ect b)  {

cnt = cnt + 1;
i f  ( ( cnt % 2)  == 0)  

g1 = b;
el se

g2 = b;
}
publ i c Obj ect  get ( )  {

i f  ( ( cnt % 2)  == 0)  
r et ur n g1;  

el se
r et ur n g2;

}
}
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cl ass Cel l  ext ends Obj ect  {

pr i vat e Obj ect  g1,  g2;
pr i vat e i nt cnt ;
Cel l ( )  {

g1 = nul l ;  g2 = nul l ;  cnt = 0;
}
publ i c voi d set ( Obj ect b)  {

cnt = cnt + 1;
i f  ( ( cnt % 2)  == 0)  

g1 = b;
el se

g2 = b;
}
publ i c Obj ect  get ( )  {

i f ( ( cnt % 2)  == 0)  
r et ur n g1;  

el se
r et ur n g2;

}
}

/ /  Pr oj ect At hensCi nemas
/ /  Â. Êï õôáâÜò,  Ã. Ðáðáì Üñêï ò,  Ä. Âõôéí éþôçò
/ /  Éï ý í éï ò 2000
/ /  DOMRepr esent at i on. j ava
/ /  Äçì éï õñãåß Ýí á áí ôéêåßì åí ï áðü XML êåßì åí ï ,  êáé äéáèÝôåé
/ /  ì åèüäï õò ðï õ åðéóôñÝöï õí XML êåßì åí ï áí Üëï ãá ì å ôï quer y ðï õ Ý÷åé æçôç èåß
i mpor t c om. i bm. xml . par ser s. * ;
i mpor t or g. w3c. dom. * ;
i mpor t j av a. i o. * ;
i mpor t or g. xml . sax . * ;
i mpor t j av a. l ang. * ;
i mpor t j av a. ut i l . * ;

publ i c c l ass DOMRepr es ent at i on
{

pr i v at e Doc ument doc = nul l ;
pr i v at e Ht t pEncodi ngPar ser enc oder = nul l ;  / /  See HTTPEnc odi ngPar s er . j ava

publ i c DOMRepr es ent at i on( Buf f er edReader i s ,  Ht t pEncodi ngPar ser Ser vl et Encoder )
{

t r y {
DOMPar ser ps = new DOMPar ser ( ) ;
ps. par se( new I nput Sour ce( i s ) ) ;
doc = ps . get Doc ument ( ) ;
enc oder = Ser vl et Enc oder ;

}
cat ch( Except i on e)  {

Sys t em. out . pr i nt l n( " Er r or i n c onst r uc t or DOMRepr esent at i on:  " ) ;
Sys t em. out . pr i nt l n( e. get Mes sage( ) ) ;

}
}

St r i ng get Leaf Text ( El ement l eaf )  
{

St r i ng epi = " "  ;

i f ( l eaf ! =nul l )
{

NodeLi st l eaf Li st = l eaf . get Chi l dNodes( )  ;
f or ( i nt i  = 0 ;  i <l eaf Li st . get Lengt h( )  ;  i ++ )
{

epi = l eaf Li st . i t em( i ) . get NodeVal ue( ) . t r i m( )  ;
i f ( epi . l engt h( ) >0)
br eak ;

}
}
r et ur n epi ;

}

publ i c St r i ng get Ar eaLi s t ( )  / / ÅðéóôñÝöåé Ýí á XML St r i ng ì å üëåò ôéò ðåñéï ÷Ýò ðï õ êáëýðôåé ç  âÜóç ì áò
{

St r i ng st r =" " ;

NodeLi s t Ar eaLi st = doc. get El ement sByTagName( " ar ea" ) ;
f or ( i nt i =0; i <Ar eaLi s t . get Lengt h( )  ; i ++)
{

El ement OneAr ea = ( El ement ) Ar eaLi st . i t em( i ) ;
st r += " <el ement >\ r \ n<name>"  + OneAr ea. get At t r i but e( " v al ue" ) . t r i m( )  

+ " </ name>\ r \ n</ el ement >\ r \ n" ;
}

r et ur n st r ;
}

publ i c St r i ng get Ci nemas ByAr ea( St r i ng t heAr ea)  / /  ÅðéóôñÝöåé XML St r i ng ì å üëá ôá óéí åì Ü ì éáò ðåñéï ÷Þò
{

St r i ng r et = " " ;
El ement OneAr ea = nul l ;

t heAr ea = t heAr ea. t r i m( ) ;
NodeLi s t Ar eaLi st = doc. get El ement sByTagName( " ar ea" ) ;            
f or ( i nt i =0;  i <Ar eaLi st . get Lengt h( ) ;  i ++)
{     

OneAr ea = ( El ement ) Ar eaLi st . i t em( i ) ;     
i f ( t heAr ea. equal s ( OneAr ea. get At t r i but e( " v al ue" ) . t r i m( ) ) )
br eak;  / / ar ea f ound,  exi t f or - l oop

}    
NodeLi s t Ci nemaLi st = OneAr ea. get El ement s By TagName( " c i nema" ) ;
f or ( i nt j =0; j <Ci nemaLi s t . get Lengt h( )  ; j ++)
{

El ement OneCi nema = ( El ement ) Ci nemaLi st . i t em( j ) ;
NodeLi st OneCi nemaNameLi s t = OneCi nema. get El ement sByTagName( " name" ) ;
El ement t heName = ( El ement ) OneCi nemaNameLi st . i t em( 0) ;
St r i ng t heNameText = get Leaf Text ( t heName)  ;
r et += " <el ement >\ r \ n<name>"  + t heNameText + " </ name>\ r \ n</ el ement >\ r \ n" ;

}
r et ur n r et ;

}

cl ass Cel l ex t ends Obj ect {
pr i v at e Obj ec t g1,  g2;
pr i v at e i nt c nt ;
Cel l ( )  {  

g1 = nul l ;  g2 = nul l ;  c nt = 0;
}
publ i c v oi d s et ( Obj ect b)  {

cnt = cnt + 1;
i f ( ( c nt % 2)  == 0)  

g1 = b;
el se

g2 = b;
}
publ i c Obj ect get ( )  {

i f ( ( c nt % 2)  == 0)  
r et ur n g1;  

el se
r et ur n g2;

}
}

publ i c St r i ng get Ci nemaI nf o( St r i ng t heCi nema)  / /  ÅðéóôñÝöåé ðëç ñï öï ñßåò ãéá Ýí á óõãêåêñéì Ýí ï óéí åì Ü
{

St r i ng r et = " " ;

t heCi nema = t heCi nema. t r i m( )  ;
El ement OneCi nema = nul l ;
St r i ng namet ex t = nul l ;
NodeLi s t Ci nemaLi st = doc. get El ement sByTagName( " ci nema" )  ;
f or ( i nt i =0 ;  i <Ci nemaLi s t . get Lengt h( )  ;  i ++ )
{

OneCi nema =( El ement )  Ci nemaLi s t . i t em( i )  ;
NodeLi st NameLi st = OneCi nema. get El ement sByTagName( " name" )  ;
El ement t heName = ( El ement )  NameLi st . i t em( 0)  ;
namet ext = get Leaf Text ( t heName)  ;
i f ( namet ext . equal s( t heCi nema) )

br eak ;  / / t heCi nema f ound
}
r et = " <ci nema>\ r \ n" ;
r et += " <name>"  + namet ext + " </ name>\ r \ n"  ;
NodeLi s t addr = OneCi nema. get El ement sByTagName( " addr ess " )  ;
r et += " <addr ess>"  + get Leaf Tex t ( ( El ement ) addr . i t em( 0) )  + " </ addr es s>\ r \ n"  ;
NodeLi s t t i c k = OneCi nema. get El ement sByTagName( " t i ckpr i ce" )  ;
r et += " <t i c kpr i c e>"  + get Leaf Text ( ( El ement ) t i ck . i t em( 0) )  + " </ t i ck pr i ce>\ r \ n"  ;

NodeLi s t c i nemai nf os = OneCi nema. get El ement sBy TagName( " mov i e" ) ;
f or ( i nt k =0;  k<c i nemai nf os. get Lengt h( )  ;  k ++)
{

r et += " <movi e>\ r \ n" ;
El ement i nf =( El ement )  c i nemai nf os. i t em( k )  ;
NodeLi st t i t l e = i nf . get El ement s By TagName( " t i t l e" )  ;
St r i ng t i t l eTex t = get Leaf Text ( ( El ement ) t i t l e. i t em( 0) ) ;
r et += " <t i t l e>"  + t i t l eTex t + " </ t i t l e>\ r \ n"  ;
r et += " <t i t l e- par am>"  + encoder . EncodeSt r i ng( t i t l eTex t )  + " </ t i t l e- par am>\ r \ n"  ;
NodeLi st c t g = i nf . get El ement s By TagName( " c at egor y " )  ;
r et += " <c at egor y>"  + get Leaf Tex t ( ( El ement ) c t g. i t em( 0) )  + " </ cat egor y>\ r \ n"  ;
NodeLi st s t or y = i nf . get El ement s By TagName( " s t or y" )  ;
r et += " <s t or y>"  + get Leaf Text ( ( El ement ) st or y. i t em( 0) )  + " </ s t or y>\ r \ n"  ;
NodeLi st act or s = i nf . get El ement sByTagName( " ac t or s" ) ;
r et += " <act or s >"  + get Leaf Tex t ( ( El ement ) act or s. i t em( 0) )  + " </ act or s >\ r \ n"  ;
NodeLi st hour = i nf . get El ement sByTagName( " hour " )  ;
f or ( i nt l =0;  l <hour . get Lengt h( )  ;  l ++ )

r et += " <hour >"  + get Leaf Tex t ( ( El ement ) hour . i t em( l ) )  + " </ hour >\ r \ n"  ;
NodeLi st r oom = i nf . get El ement sByTagName( " r oom" )  ;
r et += " <r oom>"  + get Leaf Text ( ( El ement ) r oom. i t em( 0) )  + " </ r oom>\ r \ n"  ;
r et += " </ mov i e>\ r \ n" ;

}
r et += " </ ci nema>\ r \ n" ;

r et ur n r et ;
}

The Same Program
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/ /  Pr oj ect At hensCi nemas
/ /  Â. Êï õôáâÜò,  Ã. Ðáðáì Üñêï ò,  Ä. Âõôéí éþôçò
/ /  Éï ý í éï ò 2000
/ /  DOMRepr esent at i on. j ava
/ /  Äçì éï õñãåß Ýí á áí ôéêåßì åí ï áðü XML êåßì åí ï ,  êáé äéáèÝôåé
/ /  ì åèüäï õò ðï õ åðéóôñÝöï õí XML êåßì åí ï áí Üëï ãá ì å ôï quer y ðï õ Ý÷åé æçôç èåß
i mpor t c om. i bm. xml . par ser s. * ;
i mpor t or g. w3c. dom. * ;
i mpor t j av a. i o. * ;
i mpor t or g. xml . sax . * ;
i mpor t j av a. l ang. * ;
i mpor t j av a. ut i l . * ;

publ i c c l ass DOMRepr es ent at i on
{

pr i v at e Doc ument doc = nul l ;
pr i v at e Ht t pEncodi ngPar ser enc oder = nul l ;  / /  See HTTPEnc odi ngPar s er . j ava

publ i c DOMRepr es ent at i on( Buf f er edReader i s ,  Ht t pEncodi ngPar ser Ser vl et Encoder )
{

t r y {
DOMPar ser ps = new DOMPar ser ( ) ;
ps. par se( new I nput Sour ce( i s ) ) ;
doc = ps . get Doc ument ( ) ;
enc oder = Ser vl et Enc oder ;

}
cat ch( Except i on e)  {

Sys t em. out . pr i nt l n( " Er r or i n c onst r uc t or DOMRepr esent at i on:  " ) ;
Sys t em. out . pr i nt l n( e. get Mes sage( ) ) ;

}
}

St r i ng get Leaf Text ( El ement l eaf )  
{

St r i ng epi = " "  ;

i f ( l eaf ! =nul l )
{

NodeLi st l eaf Li st = l eaf . get Chi l dNodes( )  ;
f or ( i nt i  = 0 ;  i <l eaf Li st . get Lengt h( )  ;  i ++ )
{

epi = l eaf Li st . i t em( i ) . get NodeVal ue( ) . t r i m( )  ;
i f ( epi . l engt h( ) >0)
br eak ;

}
}
r et ur n epi ;

}

publ i c St r i ng get Ar eaLi s t ( )  / / ÅðéóôñÝöåé Ýí á XML St r i ng ì å üëåò ôéò ðåñéï ÷Ýò ðï õ êáëýðôåé ç  âÜóç ì áò
{

St r i ng st r =" " ;

NodeLi s t Ar eaLi st = doc. get El ement sByTagName( " ar ea" ) ;
f or ( i nt i =0; i <Ar eaLi s t . get Lengt h( )  ; i ++)
{

El ement OneAr ea = ( El ement ) Ar eaLi st . i t em( i ) ;
st r += " <el ement >\ r \ n<name>"  + OneAr ea. get At t r i but e( " v al ue" ) . t r i m( )  

+ " </ name>\ r \ n</ el ement >\ r \ n" ;
}

r et ur n st r ;
}

publ i c St r i ng get Ci nemas ByAr ea( St r i ng t heAr ea)  / /  ÅðéóôñÝöåé XML St r i ng ì å üëá ôá óéí åì Ü ì éáò ðåñéï ÷Þò
{

St r i ng r et = " " ;
El ement OneAr ea = nul l ;

t heAr ea = t heAr ea. t r i m( ) ;
NodeLi s t Ar eaLi st = doc. get El ement sByTagName( " ar ea" ) ;            
f or ( i nt i =0;  i <Ar eaLi st . get Lengt h( ) ;  i ++)
{     

OneAr ea = ( El ement ) Ar eaLi st . i t em( i ) ;     
i f ( t heAr ea. equal s ( OneAr ea. get At t r i but e( " v al ue" ) . t r i m( ) ) )
br eak;  / / ar ea f ound,  exi t f or - l oop

}    
NodeLi s t Ci nemaLi st = OneAr ea. get El ement s By TagName( " c i nema" ) ;
f or ( i nt j =0; j <Ci nemaLi s t . get Lengt h( )  ; j ++)
{

El ement OneCi nema = ( El ement ) Ci nemaLi st . i t em( j ) ;
NodeLi st OneCi nemaNameLi s t = OneCi nema. get El ement sByTagName( " name" ) ;
El ement t heName = ( El ement ) OneCi nemaNameLi st . i t em( 0) ;
St r i ng t heNameText = get Leaf Text ( t heName)  ;
r et += " <el ement >\ r \ n<name>"  + t heNameText + " </ name>\ r \ n</ el ement >\ r \ n" ;

}
r et ur n r et ;

}

cl ass Cel l ex t ends Obj ect {
pr i v at e Obj ec t g1,  g2;
pr i v at e i nt c nt ;
Cel l ( )  {  

g1 = nul l ;  g2 = nul l ;  c nt = 0;
}
publ i c v oi d s et ( Obj ect b)  {

cnt = cnt + 1;
i f ( ( c nt % 2)  == 0)  

g1 = b;
el se

g2 = b;
}
publ i c Obj ect get ( )  {

i f ( ( c nt % 2)  == 0)  
r et ur n g1;  

el se
r et ur n g2;

}
}

publ i c St r i ng get Ci nemaI nf o( St r i ng t heCi nema)  / /  ÅðéóôñÝöåé ðëç ñï öï ñßåò ãéá Ýí á óõãêåêñéì Ýí ï óéí åì Ü
{

St r i ng r et = " " ;

t heCi nema = t heCi nema. t r i m( )  ;
El ement OneCi nema = nul l ;
St r i ng namet ex t = nul l ;
NodeLi s t Ci nemaLi st = doc. get El ement sByTagName( " ci nema" )  ;
f or ( i nt i =0 ;  i <Ci nemaLi s t . get Lengt h( )  ;  i ++ )
{

OneCi nema =( El ement )  Ci nemaLi s t . i t em( i )  ;
NodeLi st NameLi st = OneCi nema. get El ement sByTagName( " name" )  ;
El ement t heName = ( El ement )  NameLi st . i t em( 0)  ;
namet ext = get Leaf Text ( t heName)  ;
i f ( namet ext . equal s( t heCi nema) )

br eak ;  / / t heCi nema f ound
}
r et = " <ci nema>\ r \ n" ;
r et += " <name>"  + namet ext + " </ name>\ r \ n"  ;
NodeLi s t addr = OneCi nema. get El ement sByTagName( " addr ess " )  ;
r et += " <addr ess>"  + get Leaf Tex t ( ( El ement ) addr . i t em( 0) )  + " </ addr es s>\ r \ n"  ;
NodeLi s t t i c k = OneCi nema. get El ement sByTagName( " t i ckpr i ce" )  ;
r et += " <t i c kpr i c e>"  + get Leaf Text ( ( El ement ) t i ck . i t em( 0) )  + " </ t i ck pr i ce>\ r \ n"  ;

NodeLi s t c i nemai nf os = OneCi nema. get El ement sBy TagName( " mov i e" ) ;
f or ( i nt k =0;  k<c i nemai nf os. get Lengt h( )  ;  k ++)
{

r et += " <movi e>\ r \ n" ;
El ement i nf =( El ement )  c i nemai nf os. i t em( k )  ;
NodeLi st t i t l e = i nf . get El ement s By TagName( " t i t l e" )  ;
St r i ng t i t l eTex t = get Leaf Text ( ( El ement ) t i t l e. i t em( 0) ) ;
r et += " <t i t l e>"  + t i t l eTex t + " </ t i t l e>\ r \ n"  ;
r et += " <t i t l e- par am>"  + encoder . EncodeSt r i ng( t i t l eTex t )  + " </ t i t l e- par am>\ r \ n"  ;
NodeLi st c t g = i nf . get El ement s By TagName( " c at egor y " )  ;
r et += " <c at egor y>"  + get Leaf Tex t ( ( El ement ) c t g. i t em( 0) )  + " </ cat egor y>\ r \ n"  ;
NodeLi st s t or y = i nf . get El ement s By TagName( " s t or y" )  ;
r et += " <s t or y>"  + get Leaf Text ( ( El ement ) st or y. i t em( 0) )  + " </ s t or y>\ r \ n"  ;
NodeLi st act or s = i nf . get El ement sByTagName( " ac t or s" ) ;
r et += " <act or s >"  + get Leaf Tex t ( ( El ement ) act or s. i t em( 0) )  + " </ act or s >\ r \ n"  ;
NodeLi st hour = i nf . get El ement sByTagName( " hour " )  ;
f or ( i nt l =0;  l <hour . get Lengt h( )  ;  l ++ )

r et += " <hour >"  + get Leaf Tex t ( ( El ement ) hour . i t em( l ) )  + " </ hour >\ r \ n"  ;
NodeLi st r oom = i nf . get El ement sByTagName( " r oom" )  ;
r et += " <r oom>"  + get Leaf Text ( ( El ement ) r oom. i t em( 0) )  + " </ r oom>\ r \ n"  ;
r et += " </ mov i e>\ r \ n" ;

}
r et += " </ ci nema>\ r \ n" ;

r et ur n r et ;
}

The Same Program
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/ /  Pr oj ect At hensCi nemas
/ /  Â. Êï õôáâÜò,  Ã. Ðáðáì Üñêï ò,  Ä. Âõôéí éþôçò
/ /  Éï ý í éï ò 2000
/ /  DOMRepr esent at i on. j ava
/ /  Äçì éï õñãåß Ýí á áí ôéêåßì åí ï áðü XML êåßì åí ï ,  êáé äéáèÝôåé
/ /  ì åèüäï õò ðï õ åðéóôñÝöï õí XML êåßì åí ï áí Üëï ãá ì å ôï quer y ðï õ Ý÷åé æçôç èåß
i mpor t c om. i bm. xml . par ser s. * ;
i mpor t or g. w3c. dom. * ;
i mpor t j av a. i o. * ;
i mpor t or g. xml . sax . * ;
i mpor t j av a. l ang. * ;
i mpor t j av a. ut i l . * ;

publ i c c l ass DOMRepr es ent at i on
{

pr i v at e Doc ument doc = nul l ;
pr i v at e Ht t pEncodi ngPar ser enc oder = nul l ;  / /  See HTTPEnc odi ngPar s er . j ava

publ i c DOMRepr es ent at i on( Buf f er edReader i s ,  Ht t pEncodi ngPar ser Ser vl et Encoder )
{

t r y {
DOMPar ser ps = new DOMPar ser ( ) ;
ps. par se( new I nput Sour ce( i s ) ) ;
doc = ps . get Doc ument ( ) ;
enc oder = Ser vl et Enc oder ;

}
cat ch( Except i on e)  {

Sys t em. out . pr i nt l n( " Er r or i n c onst r uc t or DOMRepr esent at i on:  " ) ;
Sys t em. out . pr i nt l n( e. get Mes sage( ) ) ;

}
}

St r i ng get Leaf Text ( El ement l eaf )  
{

St r i ng epi = " "  ;

i f ( l eaf ! =nul l )
{

NodeLi st l eaf Li st = l eaf . get Chi l dNodes( )  ;
f or ( i nt i  = 0 ;  i <l eaf Li st . get Lengt h( )  ;  i ++ )
{

epi = l eaf Li st . i t em( i ) . get NodeVal ue( ) . t r i m( )  ;
i f ( epi . l engt h( ) >0)
br eak ;

}
}
r et ur n epi ;

}

publ i c St r i ng get Ar eaLi s t ( )  / / ÅðéóôñÝöåé Ýí á XML St r i ng ì å üëåò ôéò ðåñéï ÷Ýò ðï õ êáëýðôåé ç  âÜóç ì áò
{

St r i ng st r =" " ;

NodeLi s t Ar eaLi st = doc. get El ement sByTagName( " ar ea" ) ;
f or ( i nt i =0; i <Ar eaLi s t . get Lengt h( )  ; i ++)
{

El ement OneAr ea = ( El ement ) Ar eaLi st . i t em( i ) ;
st r += " <el ement >\ r \ n<name>"  + OneAr ea. get At t r i but e( " v al ue" ) . t r i m( )  

+ " </ name>\ r \ n</ el ement >\ r \ n" ;
}

r et ur n st r ;
}

publ i c St r i ng get Ci nemas ByAr ea( St r i ng t heAr ea)  / /  ÅðéóôñÝöåé XML St r i ng ì å üëá ôá óéí åì Ü ì éáò ðåñéï ÷Þò
{

St r i ng r et = " " ;
El ement OneAr ea = nul l ;

t heAr ea = t heAr ea. t r i m( ) ;
NodeLi s t Ar eaLi st = doc. get El ement sByTagName( " ar ea" ) ;            
f or ( i nt i =0;  i <Ar eaLi st . get Lengt h( ) ;  i ++)
{     

OneAr ea = ( El ement ) Ar eaLi st . i t em( i ) ;     
i f ( t heAr ea. equal s ( OneAr ea. get At t r i but e( " v al ue" ) . t r i m( ) ) )
br eak;  / / ar ea f ound,  exi t f or - l oop

}    
NodeLi s t Ci nemaLi st = OneAr ea. get El ement s By TagName( " c i nema" ) ;
f or ( i nt j =0; j <Ci nemaLi s t . get Lengt h( )  ; j ++)
{

El ement OneCi nema = ( El ement ) Ci nemaLi st . i t em( j ) ;
NodeLi st OneCi nemaNameLi s t = OneCi nema. get El ement sByTagName( " name" ) ;
El ement t heName = ( El ement ) OneCi nemaNameLi st . i t em( 0) ;
St r i ng t heNameText = get Leaf Text ( t heName)  ;
r et += " <el ement >\ r \ n<name>"  + t heNameText + " </ name>\ r \ n</ el ement >\ r \ n" ;

}
r et ur n r et ;

}

cl ass Cel l ex t ends Obj ect {
pr i v at e Obj ec t g1,  g2;
pr i v at e i nt c nt ;
Cel l ( )  {  

g1 = nul l ;  g2 = nul l ;  c nt = 0;
}
publ i c v oi d s et ( Obj ect b)  {

cnt = cnt + 1;
i f ( ( c nt % 2)  == 0)  

g1 = b;
el se

g2 = b;
}
publ i c Obj ect get ( )  {

i f ( ( c nt % 2)  == 0)  
r et ur n g1;  

el se
r et ur n g2;

}
}

publ i c St r i ng get Ci nemaI nf o( St r i ng t heCi nema)  / /  ÅðéóôñÝöåé ðëç ñï öï ñßåò ãéá Ýí á óõãêåêñéì Ýí ï óéí åì Ü
{

St r i ng r et = " " ;

t heCi nema = t heCi nema. t r i m( )  ;
El ement OneCi nema = nul l ;
St r i ng namet ex t = nul l ;
NodeLi s t Ci nemaLi st = doc. get El ement sByTagName( " ci nema" )  ;
f or ( i nt i =0 ;  i <Ci nemaLi s t . get Lengt h( )  ;  i ++ )
{

OneCi nema =( El ement )  Ci nemaLi s t . i t em( i )  ;
NodeLi st NameLi st = OneCi nema. get El ement sByTagName( " name" )  ;
El ement t heName = ( El ement )  NameLi st . i t em( 0)  ;
namet ext = get Leaf Text ( t heName)  ;
i f ( namet ext . equal s( t heCi nema) )

br eak ;  / / t heCi nema f ound
}
r et = " <ci nema>\ r \ n" ;
r et += " <name>"  + namet ext + " </ name>\ r \ n"  ;
NodeLi s t addr = OneCi nema. get El ement sByTagName( " addr ess " )  ;
r et += " <addr ess>"  + get Leaf Tex t ( ( El ement ) addr . i t em( 0) )  + " </ addr es s>\ r \ n"  ;
NodeLi s t t i c k = OneCi nema. get El ement sByTagName( " t i ckpr i ce" )  ;
r et += " <t i c kpr i c e>"  + get Leaf Text ( ( El ement ) t i ck . i t em( 0) )  + " </ t i ck pr i ce>\ r \ n"  ;

NodeLi s t c i nemai nf os = OneCi nema. get El ement sBy TagName( " mov i e" ) ;
f or ( i nt k =0;  k<c i nemai nf os. get Lengt h( )  ;  k ++)
{

r et += " <movi e>\ r \ n" ;
El ement i nf =( El ement )  c i nemai nf os. i t em( k )  ;
NodeLi st t i t l e = i nf . get El ement s By TagName( " t i t l e" )  ;
St r i ng t i t l eTex t = get Leaf Text ( ( El ement ) t i t l e. i t em( 0) ) ;
r et += " <t i t l e>"  + t i t l eTex t + " </ t i t l e>\ r \ n"  ;
r et += " <t i t l e- par am>"  + encoder . EncodeSt r i ng( t i t l eTex t )  + " </ t i t l e- par am>\ r \ n"  ;
NodeLi st c t g = i nf . get El ement s By TagName( " c at egor y " )  ;
r et += " <c at egor y>"  + get Leaf Tex t ( ( El ement ) c t g. i t em( 0) )  + " </ cat egor y>\ r \ n"  ;
NodeLi st s t or y = i nf . get El ement s By TagName( " s t or y" )  ;
r et += " <s t or y>"  + get Leaf Text ( ( El ement ) st or y. i t em( 0) )  + " </ s t or y>\ r \ n"  ;
NodeLi st act or s = i nf . get El ement sByTagName( " ac t or s" ) ;
r et += " <act or s >"  + get Leaf Tex t ( ( El ement ) act or s. i t em( 0) )  + " </ act or s >\ r \ n"  ;
NodeLi st hour = i nf . get El ement sByTagName( " hour " )  ;
f or ( i nt l =0;  l <hour . get Lengt h( )  ;  l ++ )

r et += " <hour >"  + get Leaf Tex t ( ( El ement ) hour . i t em( l ) )  + " </ hour >\ r \ n"  ;
NodeLi st r oom = i nf . get El ement sByTagName( " r oom" )  ;
r et += " <r oom>"  + get Leaf Text ( ( El ement ) r oom. i t em( 0) )  + " </ r oom>\ r \ n"  ;
r et += " </ mov i e>\ r \ n" ;

}
r et += " </ ci nema>\ r \ n" ;

r et ur n r et ;
}

/ /  Pr oj ect At hensCi nemas
/ /  Â. Êï õôáâÜò,  Ã. Ðáðáì Üñêï ò,  Ä. Âõôéí éþôçò
/ /  Éï ý í éï ò 2000
/ /  DOMRepr esent at i on. j ava
/ /  Äçì éï õñãåß Ýí á áí ôéêåßì åí ï áðü XML êåßì åí ï ,  êáé äéáèÝôåé
/ /  ì åèüäï õò ðï õ åðéóôñÝöï õí XML êåßì åí ï áí Üëï ãá ì å ôï quer y ðï õ Ý÷åé æçôç èåß
i mpor t c om. i bm. xml . par ser s. * ;
i mpor t or g. w3c. dom. * ;
i mpor t j av a. i o. * ;
i mpor t or g. xml . sax . * ;
i mpor t j av a. l ang. * ;
i mpor t j av a. ut i l . * ;

publ i c c l ass DOMRepr es ent at i on
{

pr i v at e Doc ument doc = nul l ;
pr i v at e Ht t pEncodi ngPar ser enc oder = nul l ;  / /  See HTTPEnc odi ngPar s er . j ava

publ i c DOMRepr es ent at i on( Buf f er edReader i s ,  Ht t pEncodi ngPar ser Ser vl et Encoder )
{

t r y {
DOMPar ser ps = new DOMPar ser ( ) ;
ps. par se( new I nput Sour ce( i s ) ) ;
doc = ps . get Doc ument ( ) ;
enc oder = Ser vl et Enc oder ;

}
cat ch( Except i on e)  {

Sys t em. out . pr i nt l n( " Er r or i n c onst r uc t or DOMRepr esent at i on:  " ) ;
Sys t em. out . pr i nt l n( e. get Mes sage( ) ) ;

}
}

St r i ng get Leaf Text ( El ement l eaf )  
{

St r i ng epi = " "  ;

i f ( l eaf ! =nul l )
{

NodeLi st l eaf Li st = l eaf . get Chi l dNodes( )  ;
f or ( i nt i  = 0 ;  i <l eaf Li st . get Lengt h( )  ;  i ++ )
{

epi = l eaf Li st . i t em( i ) . get NodeVal ue( ) . t r i m( )  ;
i f ( epi . l engt h( ) >0)
br eak ;

}
}
r et ur n epi ;

}

publ i c St r i ng get Ar eaLi s t ( )  / / ÅðéóôñÝöåé Ýí á XML St r i ng ì å üëåò ôéò ðåñéï ÷Ýò ðï õ êáëýðôåé ç  âÜóç ì áò
{

St r i ng st r =" " ;

NodeLi s t Ar eaLi st = doc. get El ement sByTagName( " ar ea" ) ;
f or ( i nt i =0; i <Ar eaLi s t . get Lengt h( )  ; i ++)
{

El ement OneAr ea = ( El ement ) Ar eaLi st . i t em( i ) ;
st r += " <el ement >\ r \ n<name>"  + OneAr ea. get At t r i but e( " v al ue" ) . t r i m( )  

+ " </ name>\ r \ n</ el ement >\ r \ n" ;
}

r et ur n st r ;
}

publ i c St r i ng get Ci nemas ByAr ea( St r i ng t heAr ea)  / /  ÅðéóôñÝöåé XML St r i ng ì å üëá ôá óéí åì Ü ì éáò ðåñéï ÷Þò
{

St r i ng r et = " " ;
El ement OneAr ea = nul l ;

t heAr ea = t heAr ea. t r i m( ) ;
NodeLi s t Ar eaLi st = doc. get El ement sByTagName( " ar ea" ) ;            
f or ( i nt i =0;  i <Ar eaLi st . get Lengt h( ) ;  i ++)
{     

OneAr ea = ( El ement ) Ar eaLi st . i t em( i ) ;     
i f ( t heAr ea. equal s ( OneAr ea. get At t r i but e( " v al ue" ) . t r i m( ) ) )
br eak;  / / ar ea f ound,  exi t f or - l oop

}    
NodeLi s t Ci nemaLi st = OneAr ea. get El ement s By TagName( " c i nema" ) ;
f or ( i nt j =0; j <Ci nemaLi s t . get Lengt h( )  ; j ++)
{

El ement OneCi nema = ( El ement ) Ci nemaLi st . i t em( j ) ;
NodeLi st OneCi nemaNameLi s t = OneCi nema. get El ement sByTagName( " name" ) ;
El ement t heName = ( El ement ) OneCi nemaNameLi st . i t em( 0) ;
St r i ng t heNameText = get Leaf Text ( t heName)  ;
r et += " <el ement >\ r \ n<name>"  + t heNameText + " </ name>\ r \ n</ el ement >\ r \ n" ;

}
r et ur n r et ;

}

cl ass Cel l ex t ends Obj ect {
pr i v at e Obj ec t g;
Cel l ( )  {  g = nul l ;  }
publ i c v oi d s et ( Obj ect b)  {

g = b;
}
publ i c Obj ect get ( )  {

r et ur n g;  
}

}

publ i c St r i ng get Ci nemaI nf o( St r i ng t heCi nema)  / /  ÅðéóôñÝöåé ðëçñï öï ñßåò ãéá Ýí á óõãêåêñéì Ýí ï óéí åì Ü
{

St r i ng r et = " " ;

t heCi nema = t heCi nema. t r i m( )  ;
El ement OneCi nema = nul l ;
St r i ng namet ex t = nul l ;
NodeLi s t Ci nemaLi st = doc. get El ement sByTagName( " ci nema" )  ;
f or ( i nt i =0 ;  i <Ci nemaLi s t . get Lengt h( )  ;  i ++ )
{

OneCi nema =( El ement )  Ci nemaLi s t . i t em( i )  ;
NodeLi st NameLi st = OneCi nema. get El ement sByTagName( " name" )  ;
El ement t heName = ( El ement )  NameLi st . i t em( 0)  ;
namet ext = get Leaf Text ( t heName)  ;
i f ( namet ext . equal s( t heCi nema) )

br eak ;  / / t heCi nema f ound
}
r et = " <ci nema>\ r \ n" ;
r et += " <name>"  + namet ext + " </ name>\ r \ n"  ;
NodeLi s t addr = OneCi nema. get El ement sByTagName( " addr ess " )  ;
r et += " <addr ess>"  + get Leaf Tex t ( ( El ement ) addr . i t em( 0) )  + " </ addr es s>\ r \ n"  ;
NodeLi s t t i c k = OneCi nema. get El ement sByTagName( " t i ckpr i ce" )  ;
r et += " <t i c kpr i c e>"  + get Leaf Text ( ( El ement ) t i ck . i t em( 0) )  + " </ t i ck pr i ce>\ r \ n"  ;

NodeLi s t c i nemai nf os = OneCi nema. get El ement sBy TagName( " mov i e" ) ;
f or ( i nt k =0;  k<c i nemai nf os. get Lengt h( )  ;  k ++)
{

r et += " <movi e>\ r \ n" ;
El ement i nf =( El ement )  c i nemai nf os. i t em( k )  ;
NodeLi st t i t l e = i nf . get El ement s By TagName( " t i t l e" )  ;
St r i ng t i t l eTex t = get Leaf Text ( ( El ement ) t i t l e. i t em( 0) ) ;
r et += " <t i t l e>"  + t i t l eTex t + " </ t i t l e>\ r \ n"  ;
r et += " <t i t l e- par am>"  + encoder . EncodeSt r i ng( t i t l eTex t )  + " </ t i t l e- par am>\ r \ n"  ;
NodeLi st c t g = i nf . get El ement s By TagName( " c at egor y " )  ;
r et += " <c at egor y>"  + get Leaf Tex t ( ( El ement ) c t g. i t em( 0) )  + " </ cat egor y>\ r \ n"  ;
NodeLi st s t or y = i nf . get El ement s By TagName( " s t or y" )  ;
r et += " <s t or y>"  + get Leaf Text ( ( El ement ) st or y. i t em( 0) )  + " </ s t or y>\ r \ n"  ;
NodeLi st act or s = i nf . get El ement sByTagName( " ac t or s" ) ;
r et += " <act or s >"  + get Leaf Tex t ( ( El ement ) act or s. i t em( 0) )  + " </ act or s >\ r \ n"  ;
NodeLi st hour = i nf . get El ement sByTagName( " hour " )  ;
f or ( i nt l =0;  l <hour . get Lengt h( )  ;  l ++ )

r et += " <hour >"  + get Leaf Tex t ( ( El ement ) hour . i t em( l ) )  + " </ hour >\ r \ n"  ;
NodeLi st r oom = i nf . get El ement sByTagName( " r oom" )  ;
r et += " <r oom>"  + get Leaf Text ( ( El ement ) r oom. i t em( 0) )  + " </ r oom>\ r \ n"  ;
r et += " </ mov i e>\ r \ n" ;

}
r et += " </ ci nema>\ r \ n" ;

r et ur n r et ;
}



������������ !�

"�����������
#��������$

��������	
���
�
�����
�������� �)

�
����
�����
/ /  Pr oj ect At hensCi nemas
/ /  Â. Êï õôáâÜò,  Ã. Ðáðáì Üñêï ò,  Ä. Âõôéí éþôçò
/ /  Éï ý í éï ò 2000
/ /  DOMRepr esent at i on. j ava
/ /  Äçì éï õñãåß Ýí á áí ôéêåßì åí ï áðü XML êåßì åí ï ,  êáé äéáèÝôåé
/ /  ì åèüäï õò ðï õ åðéóôñÝöï õí XML êåßì åí ï áí Üëï ãá ì å ôï quer y ðï õ Ý÷åé æçôç èåß
i mpor t c om. i bm. xml . par ser s. * ;
i mpor t or g. w3c. dom. * ;
i mpor t j av a. i o. * ;
i mpor t or g. xml . sax . * ;
i mpor t j av a. l ang. * ;
i mpor t j av a. ut i l . * ;

publ i c c l ass DOMRepr es ent at i on
{

pr i v at e Doc ument doc = nul l ;
pr i v at e Ht t pEncodi ngPar ser enc oder = nul l ;  / /  See HTTPEnc odi ngPar s er . j ava

publ i c DOMRepr es ent at i on( Buf f er edReader i s ,  Ht t pEncodi ngPar ser Ser vl et Encoder )
{

t r y {
DOMPar ser ps = new DOMPar ser ( ) ;
ps. par se( new I nput Sour ce( i s ) ) ;
doc = ps . get Doc ument ( ) ;
enc oder = Ser vl et Enc oder ;

}
cat ch( Except i on e)  {

Sys t em. out . pr i nt l n( " Er r or i n c onst r uc t or DOMRepr esent at i on:  " ) ;
Sys t em. out . pr i nt l n( e. get Mes sage( ) ) ;

}
}

St r i ng get Leaf Text ( El ement l eaf )  
{

St r i ng epi = " "  ;

i f ( l eaf ! =nul l )
{

NodeLi st l eaf Li st = l eaf . get Chi l dNodes( )  ;
f or ( i nt i  = 0 ;  i <l eaf Li st . get Lengt h( )  ;  i ++ )
{

epi = l eaf Li st . i t em( i ) . get NodeVal ue( ) . t r i m( )  ;
i f ( epi . l engt h( ) >0)
br eak ;

}
}
r et ur n epi ;

}

publ i c St r i ng get Ar eaLi s t ( )  / / ÅðéóôñÝöåé Ýí á XML St r i ng ì å üëåò ôéò ðåñéï ÷Ýò ðï õ êáëýðôåé ç  âÜóç ì áò
{

St r i ng st r =" " ;

NodeLi s t Ar eaLi st = doc. get El ement sByTagName( " ar ea" ) ;
f or ( i nt i =0; i <Ar eaLi s t . get Lengt h( )  ; i ++)
{

El ement OneAr ea = ( El ement ) Ar eaLi st . i t em( i ) ;
st r += " <el ement >\ r \ n<name>"  + OneAr ea. get At t r i but e( " v al ue" ) . t r i m( )  

+ " </ name>\ r \ n</ el ement >\ r \ n" ;
}

r et ur n st r ;
}

publ i c St r i ng get Ci nemas ByAr ea( St r i ng t heAr ea)  / /  ÅðéóôñÝöåé XML St r i ng ì å üëá ôá óéí åì Ü ì éáò ðåñéï ÷Þò
{

St r i ng r et = " " ;
El ement OneAr ea = nul l ;

t heAr ea = t heAr ea. t r i m( ) ;
NodeLi s t Ar eaLi st = doc. get El ement sByTagName( " ar ea" ) ;            
f or ( i nt i =0;  i <Ar eaLi st . get Lengt h( ) ;  i ++)
{     

OneAr ea = ( El ement ) Ar eaLi st . i t em( i ) ;     
i f ( t heAr ea. equal s ( OneAr ea. get At t r i but e( " v al ue" ) . t r i m( ) ) )
br eak;  / / ar ea f ound,  exi t f or - l oop

}    
NodeLi s t Ci nemaLi st = OneAr ea. get El ement s By TagName( " c i nema" ) ;
f or ( i nt j =0; j <Ci nemaLi s t . get Lengt h( )  ; j ++)
{

El ement OneCi nema = ( El ement ) Ci nemaLi st . i t em( j ) ;
NodeLi st OneCi nemaNameLi s t = OneCi nema. get El ement sByTagName( " name" ) ;
El ement t heName = ( El ement ) OneCi nemaNameLi st . i t em( 0) ;
St r i ng t heNameText = get Leaf Text ( t heName)  ;
r et += " <el ement >\ r \ n<name>"  + t heNameText + " </ name>\ r \ n</ el ement >\ r \ n" ;

}
r et ur n r et ;

}

cl ass Cel l ex t ends Obj ect {
pr i v at e Obj ec t g1,  g2;
pr i v at e i nt c nt ;
Cel l ( )  {  

g1 = nul l ;  g2 = nul l ;  c nt = 0;
}
publ i c v oi d s et ( Obj ect b)  {

cnt = cnt + 1;
i f ( ( c nt % 2)  == 0)  

g1 = b;
el se

g2 = b;
}
publ i c Obj ect get ( )  {

i f ( ( c nt % 2)  == 0)  
r et ur n g1;  

el se
r et ur n g2;

}
}

publ i c St r i ng get Ci nemaI nf o( St r i ng t heCi nema)  / /  ÅðéóôñÝöåé ðëç ñï öï ñßåò ãéá Ýí á óõãêåêñéì Ýí ï óéí åì Ü
{

St r i ng r et = " " ;

t heCi nema = t heCi nema. t r i m( )  ;
El ement OneCi nema = nul l ;
St r i ng namet ex t = nul l ;
NodeLi s t Ci nemaLi st = doc. get El ement sByTagName( " ci nema" )  ;
f or ( i nt i =0 ;  i <Ci nemaLi s t . get Lengt h( )  ;  i ++ )
{

OneCi nema =( El ement )  Ci nemaLi s t . i t em( i )  ;
NodeLi st NameLi st = OneCi nema. get El ement sByTagName( " name" )  ;
El ement t heName = ( El ement )  NameLi st . i t em( 0)  ;
namet ext = get Leaf Text ( t heName)  ;
i f ( namet ext . equal s( t heCi nema) )

br eak ;  / / t heCi nema f ound
}
r et = " <ci nema>\ r \ n" ;
r et += " <name>"  + namet ext + " </ name>\ r \ n"  ;
NodeLi s t addr = OneCi nema. get El ement sByTagName( " addr ess " )  ;
r et += " <addr ess>"  + get Leaf Tex t ( ( El ement ) addr . i t em( 0) )  + " </ addr es s>\ r \ n"  ;
NodeLi s t t i c k = OneCi nema. get El ement sByTagName( " t i ckpr i ce" )  ;
r et += " <t i c kpr i c e>"  + get Leaf Text ( ( El ement ) t i ck . i t em( 0) )  + " </ t i ck pr i ce>\ r \ n"  ;

NodeLi s t c i nemai nf os = OneCi nema. get El ement sBy TagName( " mov i e" ) ;
f or ( i nt k =0;  k<c i nemai nf os. get Lengt h( )  ;  k ++)
{

r et += " <movi e>\ r \ n" ;
El ement i nf =( El ement )  c i nemai nf os. i t em( k )  ;
NodeLi st t i t l e = i nf . get El ement s By TagName( " t i t l e" )  ;
St r i ng t i t l eTex t = get Leaf Text ( ( El ement ) t i t l e. i t em( 0) ) ;
r et += " <t i t l e>"  + t i t l eTex t + " </ t i t l e>\ r \ n"  ;
r et += " <t i t l e- par am>"  + encoder . EncodeSt r i ng( t i t l eTex t )  + " </ t i t l e- par am>\ r \ n"  ;
NodeLi st c t g = i nf . get El ement s By TagName( " c at egor y " )  ;
r et += " <c at egor y>"  + get Leaf Tex t ( ( El ement ) c t g. i t em( 0) )  + " </ cat egor y>\ r \ n"  ;
NodeLi st s t or y = i nf . get El ement s By TagName( " s t or y" )  ;
r et += " <s t or y>"  + get Leaf Text ( ( El ement ) st or y. i t em( 0) )  + " </ s t or y>\ r \ n"  ;
NodeLi st act or s = i nf . get El ement sByTagName( " ac t or s" ) ;
r et += " <act or s >"  + get Leaf Tex t ( ( El ement ) act or s. i t em( 0) )  + " </ act or s >\ r \ n"  ;
NodeLi st hour = i nf . get El ement sByTagName( " hour " )  ;
f or ( i nt l =0;  l <hour . get Lengt h( )  ;  l ++ )

r et += " <hour >"  + get Leaf Tex t ( ( El ement ) hour . i t em( l ) )  + " </ hour >\ r \ n"  ;
NodeLi st r oom = i nf . get El ement sByTagName( " r oom" )  ;
r et += " <r oom>"  + get Leaf Text ( ( El ement ) r oom. i t em( 0) )  + " </ r oom>\ r \ n"  ;
r et += " </ mov i e>\ r \ n" ;

}
r et += " </ ci nema>\ r \ n" ;

r et ur n r et ;
}

/ /  Pr oj ect At hensCi nemas
/ /  Â. Êï õôáâÜò,  Ã. Ðáðáì Üñêï ò,  Ä. Âõôéí éþôçò
/ /  Éï ý í éï ò 2000
/ /  DOMRepr esent at i on. j ava
/ /  Äçì éï õñãåß Ýí á áí ôéêåßì åí ï áðü XML êåßì åí ï ,  êáé äéáèÝôåé
/ /  ì åèüäï õò ðï õ åðéóôñÝöï õí XML êåßì åí ï áí Üëï ãá ì å ôï quer y ðï õ Ý÷åé æçôç èåß
i mpor t c om. i bm. xml . par ser s. * ;
i mpor t or g. w3c. dom. * ;
i mpor t j av a. i o. * ;
i mpor t or g. xml . sax . * ;
i mpor t j av a. l ang. * ;
i mpor t j av a. ut i l . * ;

publ i c c l ass DOMRepr es ent at i on
{

pr i v at e Doc ument doc = nul l ;
pr i v at e Ht t pEncodi ngPar ser enc oder = nul l ;  / /  See HTTPEnc odi ngPar s er . j ava

publ i c DOMRepr es ent at i on( Buf f er edReader i s ,  Ht t pEncodi ngPar ser Ser vl et Encoder )
{

t r y {
DOMPar ser ps = new DOMPar ser ( ) ;
ps. par se( new I nput Sour ce( i s ) ) ;
doc = ps . get Doc ument ( ) ;
enc oder = Ser vl et Enc oder ;

}
cat ch( Except i on e)  {

Sys t em. out . pr i nt l n( " Er r or i n c onst r uc t or DOMRepr esent at i on:  " ) ;
Sys t em. out . pr i nt l n( e. get Mes sage( ) ) ;

}
}

St r i ng get Leaf Text ( El ement l eaf )  
{

St r i ng epi = " "  ;

i f ( l eaf ! =nul l )
{

NodeLi st l eaf Li st = l eaf . get Chi l dNodes( )  ;
f or ( i nt i  = 0 ;  i <l eaf Li st . get Lengt h( )  ;  i ++ )
{

epi = l eaf Li st . i t em( i ) . get NodeVal ue( ) . t r i m( )  ;
i f ( epi . l engt h( ) >0)
br eak ;

}
}
r et ur n epi ;

}

publ i c St r i ng get Ar eaLi s t ( )  / / ÅðéóôñÝöåé Ýí á XML St r i ng ì å üëåò ôéò ðåñéï ÷Ýò ðï õ êáëýðôåé ç  âÜóç ì áò
{

St r i ng st r =" " ;

NodeLi s t Ar eaLi st = doc. get El ement sByTagName( " ar ea" ) ;
f or ( i nt i =0; i <Ar eaLi s t . get Lengt h( )  ; i ++)
{

El ement OneAr ea = ( El ement ) Ar eaLi st . i t em( i ) ;
st r += " <el ement >\ r \ n<name>"  + OneAr ea. get At t r i but e( " v al ue" ) . t r i m( )  

+ " </ name>\ r \ n</ el ement >\ r \ n" ;
}

r et ur n st r ;
}

publ i c St r i ng get Ci nemas ByAr ea( St r i ng t heAr ea)  / /  ÅðéóôñÝöåé XML St r i ng ì å üëá ôá óéí åì Ü ì éáò ðåñéï ÷Þò
{

St r i ng r et = " " ;
El ement OneAr ea = nul l ;

t heAr ea = t heAr ea. t r i m( ) ;
NodeLi s t Ar eaLi st = doc. get El ement sByTagName( " ar ea" ) ;            
f or ( i nt i =0;  i <Ar eaLi st . get Lengt h( ) ;  i ++)
{     

OneAr ea = ( El ement ) Ar eaLi st . i t em( i ) ;     
i f ( t heAr ea. equal s ( OneAr ea. get At t r i but e( " v al ue" ) . t r i m( ) ) )
br eak;  / / ar ea f ound,  exi t f or - l oop

}    
NodeLi s t Ci nemaLi st = OneAr ea. get El ement s By TagName( " c i nema" ) ;
f or ( i nt j =0; j <Ci nemaLi s t . get Lengt h( )  ; j ++)
{

El ement OneCi nema = ( El ement ) Ci nemaLi st . i t em( j ) ;
NodeLi st OneCi nemaNameLi s t = OneCi nema. get El ement sByTagName( " name" ) ;
El ement t heName = ( El ement ) OneCi nemaNameLi st . i t em( 0) ;
St r i ng t heNameText = get Leaf Text ( t heName)  ;
r et += " <el ement >\ r \ n<name>"  + t heNameText + " </ name>\ r \ n</ el ement >\ r \ n" ;

}
r et ur n r et ;

}

cl ass Cel l ex t ends Obj ect {
pr i v at e Obj ec t g;
Cel l ( )  {  g = nul l ;  }
publ i c v oi d s et ( Obj ect b)  {

g = b;
}
publ i c Obj ect get ( )  {

r et ur n g;  
}

}

publ i c St r i ng get Ci nemaI nf o( St r i ng t heCi nema)  / /  ÅðéóôñÝöåé ðëçñï öï ñßåò ãéá Ýí á óõãêåêñéì Ýí ï óéí åì Ü
{

St r i ng r et = " " ;

t heCi nema = t heCi nema. t r i m( )  ;
El ement OneCi nema = nul l ;
St r i ng namet ex t = nul l ;
NodeLi s t Ci nemaLi st = doc. get El ement sByTagName( " ci nema" )  ;
f or ( i nt i =0 ;  i <Ci nemaLi s t . get Lengt h( )  ;  i ++ )
{

OneCi nema =( El ement )  Ci nemaLi s t . i t em( i )  ;
NodeLi st NameLi st = OneCi nema. get El ement sByTagName( " name" )  ;
El ement t heName = ( El ement )  NameLi st . i t em( 0)  ;
namet ext = get Leaf Text ( t heName)  ;
i f ( namet ext . equal s( t heCi nema) )

br eak ;  / / t heCi nema f ound
}
r et = " <ci nema>\ r \ n" ;
r et += " <name>"  + namet ext + " </ name>\ r \ n"  ;
NodeLi s t addr = OneCi nema. get El ement sByTagName( " addr ess " )  ;
r et += " <addr ess>"  + get Leaf Tex t ( ( El ement ) addr . i t em( 0) )  + " </ addr es s>\ r \ n"  ;
NodeLi s t t i c k = OneCi nema. get El ement sByTagName( " t i ckpr i ce" )  ;
r et += " <t i c kpr i c e>"  + get Leaf Text ( ( El ement ) t i ck . i t em( 0) )  + " </ t i ck pr i ce>\ r \ n"  ;

NodeLi s t c i nemai nf os = OneCi nema. get El ement sBy TagName( " mov i e" ) ;
f or ( i nt k =0;  k<c i nemai nf os. get Lengt h( )  ;  k ++)
{

r et += " <movi e>\ r \ n" ;
El ement i nf =( El ement )  c i nemai nf os. i t em( k )  ;
NodeLi st t i t l e = i nf . get El ement s By TagName( " t i t l e" )  ;
St r i ng t i t l eTex t = get Leaf Text ( ( El ement ) t i t l e. i t em( 0) ) ;
r et += " <t i t l e>"  + t i t l eTex t + " </ t i t l e>\ r \ n"  ;
r et += " <t i t l e- par am>"  + encoder . EncodeSt r i ng( t i t l eTex t )  + " </ t i t l e- par am>\ r \ n"  ;
NodeLi st c t g = i nf . get El ement s By TagName( " c at egor y " )  ;
r et += " <c at egor y>"  + get Leaf Tex t ( ( El ement ) c t g. i t em( 0) )  + " </ cat egor y>\ r \ n"  ;
NodeLi st s t or y = i nf . get El ement s By TagName( " s t or y" )  ;
r et += " <s t or y>"  + get Leaf Text ( ( El ement ) st or y. i t em( 0) )  + " </ s t or y>\ r \ n"  ;
NodeLi st act or s = i nf . get El ement sByTagName( " ac t or s" ) ;
r et += " <act or s >"  + get Leaf Tex t ( ( El ement ) act or s. i t em( 0) )  + " </ act or s >\ r \ n"  ;
NodeLi st hour = i nf . get El ement sByTagName( " hour " )  ;
f or ( i nt l =0;  l <hour . get Lengt h( )  ;  l ++ )

r et += " <hour >"  + get Leaf Tex t ( ( El ement ) hour . i t em( l ) )  + " </ hour >\ r \ n"  ;
NodeLi st r oom = i nf . get El ement sByTagName( " r oom" )  ;
r et += " <r oom>"  + get Leaf Text ( ( El ement ) r oom. i t em( 0) )  + " </ r oom>\ r \ n"  ;
r et += " </ mov i e>\ r \ n" ;

}
r et += " </ ci nema>\ r \ n" ;

r et ur n r et ;
}

Do these two
programs have 

the same 
behavior? 
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/ /  Pr oj ect At hensCi nemas
/ /  Â. Êï õôáâÜò,  Ã. Ðáðáì Üñêï ò,  Ä. Âõôéí éþôçò
/ /  Éï ý í éï ò 2000
/ /  DOMRepr esent at i on. j ava
/ /  Äçì éï õñãåß Ýí á áí ôéêåßì åí ï áðü XML êåßì åí ï ,  êáé äéáèÝôåé
/ /  ì åèüäï õò ðï õ åðéóôñÝöï õí XML êåßì åí ï áí Üëï ãá ì å ôï quer y ðï õ Ý÷åé æçôç èåß
i mpor t c om. i bm. xml . par ser s. * ;
i mpor t or g. w3c. dom. * ;
i mpor t j av a. i o. * ;
i mpor t or g. xml . sax . * ;
i mpor t j av a. l ang. * ;
i mpor t j av a. ut i l . * ;

publ i c c l ass DOMRepr es ent at i on
{

pr i v at e Doc ument doc = nul l ;
pr i v at e Ht t pEncodi ngPar ser enc oder = nul l ;  / /  See HTTPEnc odi ngPar s er . j ava

publ i c DOMRepr es ent at i on( Buf f er edReader i s ,  Ht t pEncodi ngPar ser Ser vl et Encoder )
{

t r y {
DOMPar ser ps = new DOMPar ser ( ) ;
ps. par se( new I nput Sour ce( i s ) ) ;
doc = ps . get Doc ument ( ) ;
enc oder = Ser vl et Enc oder ;

}
cat ch( Except i on e)  {

Sys t em. out . pr i nt l n( " Er r or i n c onst r uc t or DOMRepr esent at i on:  " ) ;
Sys t em. out . pr i nt l n( e. get Mes sage( ) ) ;

}
}

St r i ng get Leaf Text ( El ement l eaf )  
{

St r i ng epi = " "  ;

i f ( l eaf ! =nul l )
{

NodeLi st l eaf Li st = l eaf . get Chi l dNodes( )  ;
f or ( i nt i  = 0 ;  i <l eaf Li st . get Lengt h( )  ;  i ++ )
{

epi = l eaf Li st . i t em( i ) . get NodeVal ue( ) . t r i m( )  ;
i f ( epi . l engt h( ) >0)
br eak ;

}
}
r et ur n epi ;

}

publ i c St r i ng get Ar eaLi s t ( )  / / ÅðéóôñÝöåé Ýí á XML St r i ng ì å üëåò ôéò ðåñéï ÷Ýò ðï õ êáëýðôåé ç  âÜóç ì áò
{

St r i ng st r =" " ;

NodeLi s t Ar eaLi st = doc. get El ement sByTagName( " ar ea" ) ;
f or ( i nt i =0; i <Ar eaLi s t . get Lengt h( )  ; i ++)
{

El ement OneAr ea = ( El ement ) Ar eaLi st . i t em( i ) ;
st r += " <el ement >\ r \ n<name>"  + OneAr ea. get At t r i but e( " v al ue" ) . t r i m( )  

+ " </ name>\ r \ n</ el ement >\ r \ n" ;
}

r et ur n st r ;
}

publ i c St r i ng get Ci nemas ByAr ea( St r i ng t heAr ea)  / /  ÅðéóôñÝöåé XML St r i ng ì å üëá ôá óéí åì Ü ì éáò ðåñéï ÷Þò
{

St r i ng r et = " " ;
El ement OneAr ea = nul l ;

t heAr ea = t heAr ea. t r i m( ) ;
NodeLi s t Ar eaLi st = doc. get El ement sByTagName( " ar ea" ) ;            
f or ( i nt i =0;  i <Ar eaLi st . get Lengt h( ) ;  i ++)
{     

OneAr ea = ( El ement ) Ar eaLi st . i t em( i ) ;     
i f ( t heAr ea. equal s ( OneAr ea. get At t r i but e( " v al ue" ) . t r i m( ) ) )
br eak;  / / ar ea f ound,  exi t f or - l oop

}    
NodeLi s t Ci nemaLi st = OneAr ea. get El ement s By TagName( " c i nema" ) ;
f or ( i nt j =0; j <Ci nemaLi s t . get Lengt h( )  ; j ++)
{

El ement OneCi nema = ( El ement ) Ci nemaLi st . i t em( j ) ;
NodeLi st OneCi nemaNameLi s t = OneCi nema. get El ement sByTagName( " name" ) ;
El ement t heName = ( El ement ) OneCi nemaNameLi st . i t em( 0) ;
St r i ng t heNameText = get Leaf Text ( t heName)  ;
r et += " <el ement >\ r \ n<name>"  + t heNameText + " </ name>\ r \ n</ el ement >\ r \ n" ;

}
r et ur n r et ;

}

cl ass Cel l ex t ends Obj ect {
pr i v at e Obj ec t g1,  g2;
pr i v at e i nt c nt ;
Cel l ( )  {  

g1 = nul l ;  g2 = nul l ;  c nt = 0;
}
publ i c v oi d s et ( Obj ect b)  {

cnt = cnt + 1;
i f ( ( c nt % 2)  == 0)  

g1 = b;
el se

g2 = b;
}
publ i c Obj ect get ( )  {

i f ( ( c nt % 2)  == 0)  
r et ur n g1;  

el se
r et ur n g2;

}
}

publ i c St r i ng get Ci nemaI nf o( St r i ng t heCi nema)  / /  ÅðéóôñÝöåé ðëç ñï öï ñßåò ãéá Ýí á óõãêåêñéì Ýí ï óéí åì Ü
{

St r i ng r et = " " ;

t heCi nema = t heCi nema. t r i m( )  ;
El ement OneCi nema = nul l ;
St r i ng namet ex t = nul l ;
NodeLi s t Ci nemaLi st = doc. get El ement sByTagName( " ci nema" )  ;
f or ( i nt i =0 ;  i <Ci nemaLi s t . get Lengt h( )  ;  i ++ )
{

OneCi nema =( El ement )  Ci nemaLi s t . i t em( i )  ;
NodeLi st NameLi st = OneCi nema. get El ement sByTagName( " name" )  ;
El ement t heName = ( El ement )  NameLi st . i t em( 0)  ;
namet ext = get Leaf Text ( t heName)  ;
i f ( namet ext . equal s( t heCi nema) )

br eak ;  / / t heCi nema f ound
}
r et = " <ci nema>\ r \ n" ;
r et += " <name>"  + namet ext + " </ name>\ r \ n"  ;
NodeLi s t addr = OneCi nema. get El ement sByTagName( " addr ess " )  ;
r et += " <addr ess>"  + get Leaf Tex t ( ( El ement ) addr . i t em( 0) )  + " </ addr es s>\ r \ n"  ;
NodeLi s t t i c k = OneCi nema. get El ement sByTagName( " t i ckpr i ce" )  ;
r et += " <t i c kpr i c e>"  + get Leaf Text ( ( El ement ) t i ck . i t em( 0) )  + " </ t i ck pr i ce>\ r \ n"  ;

NodeLi s t c i nemai nf os = OneCi nema. get El ement sBy TagName( " mov i e" ) ;
f or ( i nt k =0;  k<c i nemai nf os. get Lengt h( )  ;  k ++)
{

r et += " <movi e>\ r \ n" ;
El ement i nf =( El ement )  c i nemai nf os. i t em( k )  ;
NodeLi st t i t l e = i nf . get El ement s By TagName( " t i t l e" )  ;
St r i ng t i t l eTex t = get Leaf Text ( ( El ement ) t i t l e. i t em( 0) ) ;
r et += " <t i t l e>"  + t i t l eTex t + " </ t i t l e>\ r \ n"  ;
r et += " <t i t l e- par am>"  + encoder . EncodeSt r i ng( t i t l eTex t )  + " </ t i t l e- par am>\ r \ n"  ;
NodeLi st c t g = i nf . get El ement s By TagName( " c at egor y " )  ;
r et += " <c at egor y>"  + get Leaf Tex t ( ( El ement ) c t g. i t em( 0) )  + " </ cat egor y>\ r \ n"  ;
NodeLi st s t or y = i nf . get El ement s By TagName( " s t or y" )  ;
r et += " <s t or y>"  + get Leaf Text ( ( El ement ) st or y. i t em( 0) )  + " </ s t or y>\ r \ n"  ;
NodeLi st act or s = i nf . get El ement sByTagName( " ac t or s" ) ;
r et += " <act or s >"  + get Leaf Tex t ( ( El ement ) act or s. i t em( 0) )  + " </ act or s >\ r \ n"  ;
NodeLi st hour = i nf . get El ement sByTagName( " hour " )  ;
f or ( i nt l =0;  l <hour . get Lengt h( )  ;  l ++ )

r et += " <hour >"  + get Leaf Tex t ( ( El ement ) hour . i t em( l ) )  + " </ hour >\ r \ n"  ;
NodeLi st r oom = i nf . get El ement sByTagName( " r oom" )  ;
r et += " <r oom>"  + get Leaf Text ( ( El ement ) r oom. i t em( 0) )  + " </ r oom>\ r \ n"  ;
r et += " </ mov i e>\ r \ n" ;

}
r et += " </ ci nema>\ r \ n" ;

r et ur n r et ;
}

/ /  Pr oj ect At hensCi nemas
/ /  Â. Êï õôáâÜò,  Ã. Ðáðáì Üñêï ò,  Ä. Âõôéí éþôçò
/ /  Éï ý í éï ò 2000
/ /  DOMRepr esent at i on. j ava
/ /  Äçì éï õñãåß Ýí á áí ôéêåßì åí ï áðü XML êåßì åí ï ,  êáé äéáèÝôåé
/ /  ì åèüäï õò ðï õ åðéóôñÝöï õí XML êåßì åí ï áí Üëï ãá ì å ôï quer y ðï õ Ý÷åé æçôç èåß
i mpor t c om. i bm. xml . par ser s. * ;
i mpor t or g. w3c. dom. * ;
i mpor t j av a. i o. * ;
i mpor t or g. xml . sax . * ;
i mpor t j av a. l ang. * ;
i mpor t j av a. ut i l . * ;

publ i c c l ass DOMRepr es ent at i on
{

pr i v at e Doc ument doc = nul l ;
pr i v at e Ht t pEncodi ngPar ser enc oder = nul l ;  / /  See HTTPEnc odi ngPar s er . j ava

publ i c DOMRepr es ent at i on( Buf f er edReader i s ,  Ht t pEncodi ngPar ser Ser vl et Encoder )
{

t r y {
DOMPar ser ps = new DOMPar ser ( ) ;
ps. par se( new I nput Sour ce( i s ) ) ;
doc = ps . get Doc ument ( ) ;
enc oder = Ser vl et Enc oder ;

}
cat ch( Except i on e)  {

Sys t em. out . pr i nt l n( " Er r or i n c onst r uc t or DOMRepr esent at i on:  " ) ;
Sys t em. out . pr i nt l n( e. get Mes sage( ) ) ;

}
}

St r i ng get Leaf Text ( El ement l eaf )  
{

St r i ng epi = " "  ;

i f ( l eaf ! =nul l )
{

NodeLi st l eaf Li st = l eaf . get Chi l dNodes( )  ;
f or ( i nt i  = 0 ;  i <l eaf Li st . get Lengt h( )  ;  i ++ )
{

epi = l eaf Li st . i t em( i ) . get NodeVal ue( ) . t r i m( )  ;
i f ( epi . l engt h( ) >0)
br eak ;

}
}
r et ur n epi ;

}

publ i c St r i ng get Ar eaLi s t ( )  / / ÅðéóôñÝöåé Ýí á XML St r i ng ì å üëåò ôéò ðåñéï ÷Ýò ðï õ êáëýðôåé ç  âÜóç ì áò
{

St r i ng st r =" " ;

NodeLi s t Ar eaLi st = doc. get El ement sByTagName( " ar ea" ) ;
f or ( i nt i =0; i <Ar eaLi s t . get Lengt h( )  ; i ++)
{

El ement OneAr ea = ( El ement ) Ar eaLi st . i t em( i ) ;
st r += " <el ement >\ r \ n<name>"  + OneAr ea. get At t r i but e( " v al ue" ) . t r i m( )  

+ " </ name>\ r \ n</ el ement >\ r \ n" ;
}

r et ur n st r ;
}

publ i c St r i ng get Ci nemas ByAr ea( St r i ng t heAr ea)  / /  ÅðéóôñÝöåé XML St r i ng ì å üëá ôá óéí åì Ü ì éáò ðåñéï ÷Þò
{

St r i ng r et = " " ;
El ement OneAr ea = nul l ;

t heAr ea = t heAr ea. t r i m( ) ;
NodeLi s t Ar eaLi st = doc. get El ement sByTagName( " ar ea" ) ;            
f or ( i nt i =0;  i <Ar eaLi st . get Lengt h( ) ;  i ++)
{     

OneAr ea = ( El ement ) Ar eaLi st . i t em( i ) ;     
i f ( t heAr ea. equal s ( OneAr ea. get At t r i but e( " v al ue" ) . t r i m( ) ) )
br eak;  / / ar ea f ound,  exi t f or - l oop

}    
NodeLi s t Ci nemaLi st = OneAr ea. get El ement s By TagName( " c i nema" ) ;
f or ( i nt j =0; j <Ci nemaLi s t . get Lengt h( )  ; j ++)
{

El ement OneCi nema = ( El ement ) Ci nemaLi st . i t em( j ) ;
NodeLi st OneCi nemaNameLi s t = OneCi nema. get El ement sByTagName( " name" ) ;
El ement t heName = ( El ement ) OneCi nemaNameLi st . i t em( 0) ;
St r i ng t heNameText = get Leaf Text ( t heName)  ;
r et += " <el ement >\ r \ n<name>"  + t heNameText + " </ name>\ r \ n</ el ement >\ r \ n" ;

}
r et ur n r et ;

}

cl ass Cel l ex t ends Obj ect {
pr i v at e Obj ec t g;
Cel l ( )  {  g = nul l ;  }
publ i c v oi d s et ( Obj ect b)  {

g = b;
}
publ i c Obj ect get ( )  {

r et ur n g;  
}

}

publ i c St r i ng get Ci nemaI nf o( St r i ng t heCi nema)  / /  ÅðéóôñÝöåé ðëçñï öï ñßåò ãéá Ýí á óõãêåêñéì Ýí ï óéí åì Ü
{

St r i ng r et = " " ;

t heCi nema = t heCi nema. t r i m( )  ;
El ement OneCi nema = nul l ;
St r i ng namet ex t = nul l ;
NodeLi s t Ci nemaLi st = doc. get El ement sByTagName( " ci nema" )  ;
f or ( i nt i =0 ;  i <Ci nemaLi s t . get Lengt h( )  ;  i ++ )
{

OneCi nema =( El ement )  Ci nemaLi s t . i t em( i )  ;
NodeLi st NameLi st = OneCi nema. get El ement sByTagName( " name" )  ;
El ement t heName = ( El ement )  NameLi st . i t em( 0)  ;
namet ext = get Leaf Text ( t heName)  ;
i f ( namet ext . equal s( t heCi nema) )

br eak ;  / / t heCi nema f ound
}
r et = " <ci nema>\ r \ n" ;
r et += " <name>"  + namet ext + " </ name>\ r \ n"  ;
NodeLi s t addr = OneCi nema. get El ement sByTagName( " addr ess " )  ;
r et += " <addr ess>"  + get Leaf Tex t ( ( El ement ) addr . i t em( 0) )  + " </ addr es s>\ r \ n"  ;
NodeLi s t t i c k = OneCi nema. get El ement sByTagName( " t i ckpr i ce" )  ;
r et += " <t i c kpr i c e>"  + get Leaf Text ( ( El ement ) t i ck . i t em( 0) )  + " </ t i ck pr i ce>\ r \ n"  ;

NodeLi s t c i nemai nf os = OneCi nema. get El ement sBy TagName( " mov i e" ) ;
f or ( i nt k =0;  k<c i nemai nf os. get Lengt h( )  ;  k ++)
{

r et += " <movi e>\ r \ n" ;
El ement i nf =( El ement )  c i nemai nf os. i t em( k )  ;
NodeLi st t i t l e = i nf . get El ement s By TagName( " t i t l e" )  ;
St r i ng t i t l eTex t = get Leaf Text ( ( El ement ) t i t l e. i t em( 0) ) ;
r et += " <t i t l e>"  + t i t l eTex t + " </ t i t l e>\ r \ n"  ;
r et += " <t i t l e- par am>"  + encoder . EncodeSt r i ng( t i t l eTex t )  + " </ t i t l e- par am>\ r \ n"  ;
NodeLi st c t g = i nf . get El ement s By TagName( " c at egor y " )  ;
r et += " <c at egor y>"  + get Leaf Tex t ( ( El ement ) c t g. i t em( 0) )  + " </ cat egor y>\ r \ n"  ;
NodeLi st s t or y = i nf . get El ement s By TagName( " s t or y" )  ;
r et += " <s t or y>"  + get Leaf Text ( ( El ement ) st or y. i t em( 0) )  + " </ s t or y>\ r \ n"  ;
NodeLi st act or s = i nf . get El ement sByTagName( " ac t or s" ) ;
r et += " <act or s >"  + get Leaf Tex t ( ( El ement ) act or s. i t em( 0) )  + " </ act or s >\ r \ n"  ;
NodeLi st hour = i nf . get El ement sByTagName( " hour " )  ;
f or ( i nt l =0;  l <hour . get Lengt h( )  ;  l ++ )

r et += " <hour >"  + get Leaf Tex t ( ( El ement ) hour . i t em( l ) )  + " </ hour >\ r \ n"  ;
NodeLi st r oom = i nf . get El ement sByTagName( " r oom" )  ;
r et += " <r oom>"  + get Leaf Text ( ( El ement ) r oom. i t em( 0) )  + " </ r oom>\ r \ n"  ;
r et += " </ mov i e>\ r \ n" ;

}
r et += " </ ci nema>\ r \ n" ;

r et ur n r et ;
}

Do these two
programs have 

the same 
behavior? 

Program 
Equivalence
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/ /  Pr oj ect At hensCi nemas
/ /  Â. Êï õôáâÜò,  Ã. Ðáðáì Üñêï ò,  Ä. Âõôéí éþôçò
/ /  Éï ý í éï ò 2000
/ /  DOMRepr esent at i on. j ava
/ /  Äçì éï õñãåß Ýí á áí ôéêåßì åí ï áðü XML êåßì åí ï ,  êáé äéáèÝôåé
/ /  ì åèüäï õò ðï õ åðéóôñÝöï õí XML êåßì åí ï áí Üëï ãá ì å ôï quer y ðï õ Ý÷åé æçôç èåß
i mpor t c om. i bm. xml . par ser s. * ;
i mpor t or g. w3c. dom. * ;
i mpor t j av a. i o. * ;
i mpor t or g. xml . sax . * ;
i mpor t j av a. l ang. * ;
i mpor t j av a. ut i l . * ;

publ i c c l ass DOMRepr es ent at i on
{

pr i v at e Doc ument doc = nul l ;
pr i v at e Ht t pEncodi ngPar ser enc oder = nul l ;  / /  See HTTPEnc odi ngPar s er . j ava

publ i c DOMRepr es ent at i on( Buf f er edReader i s ,  Ht t pEncodi ngPar ser Ser vl et Encoder )
{

t r y {
DOMPar ser ps = new DOMPar ser ( ) ;
ps. par se( new I nput Sour ce( i s ) ) ;
doc = ps . get Doc ument ( ) ;
enc oder = Ser vl et Enc oder ;

}
cat ch( Except i on e)  {

Sys t em. out . pr i nt l n( " Er r or i n c onst r uc t or DOMRepr esent at i on:  " ) ;
Sys t em. out . pr i nt l n( e. get Mes sage( ) ) ;

}
}

St r i ng get Leaf Text ( El ement l eaf )  
{

St r i ng epi = " "  ;

i f ( l eaf ! =nul l )
{

NodeLi st l eaf Li st = l eaf . get Chi l dNodes( )  ;
f or ( i nt i  = 0 ;  i <l eaf Li st . get Lengt h( )  ;  i ++ )
{

epi = l eaf Li st . i t em( i ) . get NodeVal ue( ) . t r i m( )  ;
i f ( epi . l engt h( ) >0)
br eak ;

}
}
r et ur n epi ;

}

publ i c St r i ng get Ar eaLi s t ( )  / / ÅðéóôñÝöåé Ýí á XML St r i ng ì å üëåò ôéò ðåñéï ÷Ýò ðï õ êáëýðôåé ç  âÜóç ì áò
{

St r i ng st r =" " ;

NodeLi s t Ar eaLi st = doc. get El ement sByTagName( " ar ea" ) ;
f or ( i nt i =0; i <Ar eaLi s t . get Lengt h( )  ; i ++)
{

El ement OneAr ea = ( El ement ) Ar eaLi st . i t em( i ) ;
st r += " <el ement >\ r \ n<name>"  + OneAr ea. get At t r i but e( " v al ue" ) . t r i m( )  

+ " </ name>\ r \ n</ el ement >\ r \ n" ;
}

r et ur n st r ;
}

publ i c St r i ng get Ci nemas ByAr ea( St r i ng t heAr ea)  / /  ÅðéóôñÝöåé XML St r i ng ì å üëá ôá óéí åì Ü ì éáò ðåñéï ÷Þò
{

St r i ng r et = " " ;
El ement OneAr ea = nul l ;

t heAr ea = t heAr ea. t r i m( ) ;
NodeLi s t Ar eaLi st = doc. get El ement sByTagName( " ar ea" ) ;            
f or ( i nt i =0;  i <Ar eaLi st . get Lengt h( ) ;  i ++)
{     

OneAr ea = ( El ement ) Ar eaLi st . i t em( i ) ;     
i f ( t heAr ea. equal s ( OneAr ea. get At t r i but e( " v al ue" ) . t r i m( ) ) )
br eak;  / / ar ea f ound,  exi t f or - l oop

}    
NodeLi s t Ci nemaLi st = OneAr ea. get El ement s By TagName( " c i nema" ) ;
f or ( i nt j =0; j <Ci nemaLi s t . get Lengt h( )  ; j ++)
{

El ement OneCi nema = ( El ement ) Ci nemaLi st . i t em( j ) ;
NodeLi st OneCi nemaNameLi s t = OneCi nema. get El ement sByTagName( " name" ) ;
El ement t heName = ( El ement ) OneCi nemaNameLi st . i t em( 0) ;
St r i ng t heNameText = get Leaf Text ( t heName)  ;
r et += " <el ement >\ r \ n<name>"  + t heNameText + " </ name>\ r \ n</ el ement >\ r \ n" ;

}
r et ur n r et ;

}

cl ass Cel l ex t ends Obj ect {
pr i v at e Obj ec t g1,  g2;
pr i v at e i nt c nt ;
Cel l ( )  {  

g1 = nul l ;  g2 = nul l ;  c nt = 0;
}
publ i c v oi d s et ( Obj ect b)  {

cnt = cnt + 1;
i f ( ( c nt % 2)  == 0)  

g1 = b;
el se

g2 = b;
}
publ i c Obj ect get ( )  {

i f ( ( c nt % 2)  == 0)  
r et ur n g1;  

el se
r et ur n g2;

}
}

publ i c St r i ng get Ci nemaI nf o( St r i ng t heCi nema)  / /  ÅðéóôñÝöåé ðëç ñï öï ñßåò ãéá Ýí á óõãêåêñéì Ýí ï óéí åì Ü
{

St r i ng r et = " " ;

t heCi nema = t heCi nema. t r i m( )  ;
El ement OneCi nema = nul l ;
St r i ng namet ex t = nul l ;
NodeLi s t Ci nemaLi st = doc. get El ement sByTagName( " ci nema" )  ;
f or ( i nt i =0 ;  i <Ci nemaLi s t . get Lengt h( )  ;  i ++ )
{

OneCi nema =( El ement )  Ci nemaLi s t . i t em( i )  ;
NodeLi st NameLi st = OneCi nema. get El ement sByTagName( " name" )  ;
El ement t heName = ( El ement )  NameLi st . i t em( 0)  ;
namet ext = get Leaf Text ( t heName)  ;
i f ( namet ext . equal s( t heCi nema) )

br eak ;  / / t heCi nema f ound
}
r et = " <ci nema>\ r \ n" ;
r et += " <name>"  + namet ext + " </ name>\ r \ n"  ;
NodeLi s t addr = OneCi nema. get El ement sByTagName( " addr ess " )  ;
r et += " <addr ess>"  + get Leaf Tex t ( ( El ement ) addr . i t em( 0) )  + " </ addr es s>\ r \ n"  ;
NodeLi s t t i c k = OneCi nema. get El ement sByTagName( " t i ckpr i ce" )  ;
r et += " <t i c kpr i c e>"  + get Leaf Text ( ( El ement ) t i ck . i t em( 0) )  + " </ t i ck pr i ce>\ r \ n"  ;

NodeLi s t c i nemai nf os = OneCi nema. get El ement sBy TagName( " mov i e" ) ;
f or ( i nt k =0;  k<c i nemai nf os. get Lengt h( )  ;  k ++)
{

r et += " <movi e>\ r \ n" ;
El ement i nf =( El ement )  c i nemai nf os. i t em( k )  ;
NodeLi st t i t l e = i nf . get El ement s By TagName( " t i t l e" )  ;
St r i ng t i t l eTex t = get Leaf Text ( ( El ement ) t i t l e. i t em( 0) ) ;
r et += " <t i t l e>"  + t i t l eTex t + " </ t i t l e>\ r \ n"  ;
r et += " <t i t l e- par am>"  + encoder . EncodeSt r i ng( t i t l eTex t )  + " </ t i t l e- par am>\ r \ n"  ;
NodeLi st c t g = i nf . get El ement s By TagName( " c at egor y " )  ;
r et += " <c at egor y>"  + get Leaf Tex t ( ( El ement ) c t g. i t em( 0) )  + " </ cat egor y>\ r \ n"  ;
NodeLi st s t or y = i nf . get El ement s By TagName( " s t or y" )  ;
r et += " <s t or y>"  + get Leaf Text ( ( El ement ) st or y. i t em( 0) )  + " </ s t or y>\ r \ n"  ;
NodeLi st act or s = i nf . get El ement sByTagName( " ac t or s" ) ;
r et += " <act or s >"  + get Leaf Tex t ( ( El ement ) act or s. i t em( 0) )  + " </ act or s >\ r \ n"  ;
NodeLi st hour = i nf . get El ement sByTagName( " hour " )  ;
f or ( i nt l =0;  l <hour . get Lengt h( )  ;  l ++ )

r et += " <hour >"  + get Leaf Tex t ( ( El ement ) hour . i t em( l ) )  + " </ hour >\ r \ n"  ;
NodeLi st r oom = i nf . get El ement sByTagName( " r oom" )  ;
r et += " <r oom>"  + get Leaf Text ( ( El ement ) r oom. i t em( 0) )  + " </ r oom>\ r \ n"  ;
r et += " </ mov i e>\ r \ n" ;

}
r et += " </ ci nema>\ r \ n" ;

r et ur n r et ;
}

/ /  Pr oj ect At hensCi nemas
/ /  Â. Êï õôáâÜò,  Ã. Ðáðáì Üñêï ò,  Ä. Âõôéí éþôçò
/ /  Éï ý í éï ò 2000
/ /  DOMRepr esent at i on. j ava
/ /  Äçì éï õñãåß Ýí á áí ôéêåßì åí ï áðü XML êåßì åí ï ,  êáé äéáèÝôåé
/ /  ì åèüäï õò ðï õ åðéóôñÝöï õí XML êåßì åí ï áí Üëï ãá ì å ôï quer y ðï õ Ý÷åé æçôç èåß
i mpor t c om. i bm. xml . par ser s. * ;
i mpor t or g. w3c. dom. * ;
i mpor t j av a. i o. * ;
i mpor t or g. xml . sax . * ;
i mpor t j av a. l ang. * ;
i mpor t j av a. ut i l . * ;

publ i c c l ass DOMRepr es ent at i on
{

pr i v at e Doc ument doc = nul l ;
pr i v at e Ht t pEncodi ngPar ser enc oder = nul l ;  / /  See HTTPEnc odi ngPar s er . j ava

publ i c DOMRepr es ent at i on( Buf f er edReader i s ,  Ht t pEncodi ngPar ser Ser vl et Encoder )
{

t r y {
DOMPar ser ps = new DOMPar ser ( ) ;
ps. par se( new I nput Sour ce( i s ) ) ;
doc = ps . get Doc ument ( ) ;
enc oder = Ser vl et Enc oder ;

}
cat ch( Except i on e)  {

Sys t em. out . pr i nt l n( " Er r or i n c onst r uc t or DOMRepr esent at i on:  " ) ;
Sys t em. out . pr i nt l n( e. get Mes sage( ) ) ;

}
}

St r i ng get Leaf Text ( El ement l eaf )  
{

St r i ng epi = " "  ;

i f ( l eaf ! =nul l )
{

NodeLi st l eaf Li st = l eaf . get Chi l dNodes( )  ;
f or ( i nt i  = 0 ;  i <l eaf Li st . get Lengt h( )  ;  i ++ )
{

epi = l eaf Li st . i t em( i ) . get NodeVal ue( ) . t r i m( )  ;
i f ( epi . l engt h( ) >0)
br eak ;

}
}
r et ur n epi ;

}

publ i c St r i ng get Ar eaLi s t ( )  / / ÅðéóôñÝöåé Ýí á XML St r i ng ì å üëåò ôéò ðåñéï ÷Ýò ðï õ êáëýðôåé ç  âÜóç ì áò
{

St r i ng st r =" " ;

NodeLi s t Ar eaLi st = doc. get El ement sByTagName( " ar ea" ) ;
f or ( i nt i =0; i <Ar eaLi s t . get Lengt h( )  ; i ++)
{

El ement OneAr ea = ( El ement ) Ar eaLi st . i t em( i ) ;
st r += " <el ement >\ r \ n<name>"  + OneAr ea. get At t r i but e( " v al ue" ) . t r i m( )  

+ " </ name>\ r \ n</ el ement >\ r \ n" ;
}

r et ur n st r ;
}

publ i c St r i ng get Ci nemas ByAr ea( St r i ng t heAr ea)  / /  ÅðéóôñÝöåé XML St r i ng ì å üëá ôá óéí åì Ü ì éáò ðåñéï ÷Þò
{

St r i ng r et = " " ;
El ement OneAr ea = nul l ;

t heAr ea = t heAr ea. t r i m( ) ;
NodeLi s t Ar eaLi st = doc. get El ement sByTagName( " ar ea" ) ;            
f or ( i nt i =0;  i <Ar eaLi st . get Lengt h( ) ;  i ++)
{     

OneAr ea = ( El ement ) Ar eaLi st . i t em( i ) ;     
i f ( t heAr ea. equal s ( OneAr ea. get At t r i but e( " v al ue" ) . t r i m( ) ) )
br eak;  / / ar ea f ound,  exi t f or - l oop

}    
NodeLi s t Ci nemaLi st = OneAr ea. get El ement s By TagName( " c i nema" ) ;
f or ( i nt j =0; j <Ci nemaLi s t . get Lengt h( )  ; j ++)
{

El ement OneCi nema = ( El ement ) Ci nemaLi st . i t em( j ) ;
NodeLi st OneCi nemaNameLi s t = OneCi nema. get El ement sByTagName( " name" ) ;
El ement t heName = ( El ement ) OneCi nemaNameLi st . i t em( 0) ;
St r i ng t heNameText = get Leaf Text ( t heName)  ;
r et += " <el ement >\ r \ n<name>"  + t heNameText + " </ name>\ r \ n</ el ement >\ r \ n" ;

}
r et ur n r et ;

}

cl ass Cel l ex t ends Obj ect {
pr i v at e Obj ec t g;
Cel l ( )  {  g = nul l ;  }
publ i c v oi d s et ( Obj ect b)  {

g = b;
}
publ i c Obj ect get ( )  {

r et ur n g;  
}

}

publ i c St r i ng get Ci nemaI nf o( St r i ng t heCi nema)  / /  ÅðéóôñÝöåé ðëçñï öï ñßåò ãéá Ýí á óõãêåêñéì Ýí ï óéí åì Ü
{

St r i ng r et = " " ;

t heCi nema = t heCi nema. t r i m( )  ;
El ement OneCi nema = nul l ;
St r i ng namet ex t = nul l ;
NodeLi s t Ci nemaLi st = doc. get El ement sByTagName( " ci nema" )  ;
f or ( i nt i =0 ;  i <Ci nemaLi s t . get Lengt h( )  ;  i ++ )
{

OneCi nema =( El ement )  Ci nemaLi s t . i t em( i )  ;
NodeLi st NameLi st = OneCi nema. get El ement sByTagName( " name" )  ;
El ement t heName = ( El ement )  NameLi st . i t em( 0)  ;
namet ext = get Leaf Text ( t heName)  ;
i f ( namet ext . equal s( t heCi nema) )

br eak ;  / / t heCi nema f ound
}
r et = " <ci nema>\ r \ n" ;
r et += " <name>"  + namet ext + " </ name>\ r \ n"  ;
NodeLi s t addr = OneCi nema. get El ement sByTagName( " addr ess " )  ;
r et += " <addr ess>"  + get Leaf Tex t ( ( El ement ) addr . i t em( 0) )  + " </ addr es s>\ r \ n"  ;
NodeLi s t t i c k = OneCi nema. get El ement sByTagName( " t i ckpr i ce" )  ;
r et += " <t i c kpr i c e>"  + get Leaf Text ( ( El ement ) t i ck . i t em( 0) )  + " </ t i ck pr i ce>\ r \ n"  ;

NodeLi s t c i nemai nf os = OneCi nema. get El ement sBy TagName( " mov i e" ) ;
f or ( i nt k =0;  k<c i nemai nf os. get Lengt h( )  ;  k ++)
{

r et += " <movi e>\ r \ n" ;
El ement i nf =( El ement )  c i nemai nf os. i t em( k )  ;
NodeLi st t i t l e = i nf . get El ement s By TagName( " t i t l e" )  ;
St r i ng t i t l eTex t = get Leaf Text ( ( El ement ) t i t l e. i t em( 0) ) ;
r et += " <t i t l e>"  + t i t l eTex t + " </ t i t l e>\ r \ n"  ;
r et += " <t i t l e- par am>"  + encoder . EncodeSt r i ng( t i t l eTex t )  + " </ t i t l e- par am>\ r \ n"  ;
NodeLi st c t g = i nf . get El ement s By TagName( " c at egor y " )  ;
r et += " <c at egor y>"  + get Leaf Tex t ( ( El ement ) c t g. i t em( 0) )  + " </ cat egor y>\ r \ n"  ;
NodeLi st s t or y = i nf . get El ement s By TagName( " s t or y" )  ;
r et += " <s t or y>"  + get Leaf Text ( ( El ement ) st or y. i t em( 0) )  + " </ s t or y>\ r \ n"  ;
NodeLi st act or s = i nf . get El ement sByTagName( " ac t or s" ) ;
r et += " <act or s >"  + get Leaf Tex t ( ( El ement ) act or s. i t em( 0) )  + " </ act or s >\ r \ n"  ;
NodeLi st hour = i nf . get El ement sByTagName( " hour " )  ;
f or ( i nt l =0;  l <hour . get Lengt h( )  ;  l ++ )

r et += " <hour >"  + get Leaf Tex t ( ( El ement ) hour . i t em( l ) )  + " </ hour >\ r \ n"  ;
NodeLi st r oom = i nf . get El ement sByTagName( " r oom" )  ;
r et += " <r oom>"  + get Leaf Text ( ( El ement ) r oom. i t em( 0) )  + " </ r oom>\ r \ n"  ;
r et += " </ mov i e>\ r \ n" ;

}
r et += " </ ci nema>\ r \ n" ;

r et ur n r et ;
}

... ...
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/ /  Pr oj ect At hensCi nemas
/ /  Â. Êï õôáâÜò,  Ã. Ðáðáì Üñêï ò,  Ä. Âõôéí éþôçò
/ /  Éï ý í éï ò 2000
/ /  DOMRepr esent at i on. j ava
/ /  Äçì éï õñãåß Ýí á áí ôéêåßì åí ï áðü XML êåßì åí ï ,  êáé äéáèÝôåé
/ /  ì åèüäï õò ðï õ åðéóôñÝöï õí XML êåßì åí ï áí Üëï ãá ì å ôï quer y ðï õ Ý÷åé æçôç èåß
i mpor t c om. i bm. xml . par ser s. * ;
i mpor t or g. w3c. dom. * ;
i mpor t j av a. i o. * ;
i mpor t or g. xml . sax . * ;
i mpor t j av a. l ang. * ;
i mpor t j av a. ut i l . * ;

publ i c c l ass DOMRepr es ent at i on
{

pr i v at e Doc ument doc = nul l ;
pr i v at e Ht t pEncodi ngPar ser enc oder = nul l ;  / /  See HTTPEnc odi ngPar s er . j ava

publ i c DOMRepr es ent at i on( Buf f er edReader i s ,  Ht t pEncodi ngPar ser Ser vl et Encoder )
{

t r y {
DOMPar ser ps = new DOMPar ser ( ) ;
ps. par se( new I nput Sour ce( i s ) ) ;
doc = ps . get Doc ument ( ) ;
enc oder = Ser vl et Enc oder ;

}
cat ch( Except i on e)  {

Sys t em. out . pr i nt l n( " Er r or i n c onst r uc t or DOMRepr esent at i on:  " ) ;
Sys t em. out . pr i nt l n( e. get Mes sage( ) ) ;

}
}

St r i ng get Leaf Text ( El ement l eaf )  
{

St r i ng epi = " "  ;

i f ( l eaf ! =nul l )
{

NodeLi st l eaf Li st = l eaf . get Chi l dNodes( )  ;
f or ( i nt i  = 0 ;  i <l eaf Li st . get Lengt h( )  ;  i ++ )
{

epi = l eaf Li st . i t em( i ) . get NodeVal ue( ) . t r i m( )  ;
i f ( epi . l engt h( ) >0)
br eak ;

}
}
r et ur n epi ;

}

publ i c St r i ng get Ar eaLi s t ( )  / / ÅðéóôñÝöåé Ýí á XML St r i ng ì å üëåò ôéò ðåñéï ÷Ýò ðï õ êáëýðôåé ç  âÜóç ì áò
{

St r i ng st r =" " ;

NodeLi s t Ar eaLi st = doc. get El ement sByTagName( " ar ea" ) ;
f or ( i nt i =0; i <Ar eaLi s t . get Lengt h( )  ; i ++)
{

El ement OneAr ea = ( El ement ) Ar eaLi st . i t em( i ) ;
st r += " <el ement >\ r \ n<name>"  + OneAr ea. get At t r i but e( " v al ue" ) . t r i m( )  

+ " </ name>\ r \ n</ el ement >\ r \ n" ;
}

r et ur n st r ;
}

publ i c St r i ng get Ci nemas ByAr ea( St r i ng t heAr ea)  / /  ÅðéóôñÝöåé XML St r i ng ì å üëá ôá óéí åì Ü ì éáò ðåñéï ÷Þò
{

St r i ng r et = " " ;
El ement OneAr ea = nul l ;

t heAr ea = t heAr ea. t r i m( ) ;
NodeLi s t Ar eaLi st = doc. get El ement sByTagName( " ar ea" ) ;            
f or ( i nt i =0;  i <Ar eaLi st . get Lengt h( ) ;  i ++)
{     

OneAr ea = ( El ement ) Ar eaLi st . i t em( i ) ;     
i f ( t heAr ea. equal s ( OneAr ea. get At t r i but e( " v al ue" ) . t r i m( ) ) )
br eak;  / / ar ea f ound,  exi t f or - l oop

}    
NodeLi s t Ci nemaLi st = OneAr ea. get El ement s By TagName( " c i nema" ) ;
f or ( i nt j =0; j <Ci nemaLi s t . get Lengt h( )  ; j ++)
{

El ement OneCi nema = ( El ement ) Ci nemaLi st . i t em( j ) ;
NodeLi st OneCi nemaNameLi s t = OneCi nema. get El ement sByTagName( " name" ) ;
El ement t heName = ( El ement ) OneCi nemaNameLi st . i t em( 0) ;
St r i ng t heNameText = get Leaf Text ( t heName)  ;
r et += " <el ement >\ r \ n<name>"  + t heNameText + " </ name>\ r \ n</ el ement >\ r \ n" ;

}
r et ur n r et ;

}

cl ass Cel l ex t ends Obj ect {
pr i v at e Obj ec t g1,  g2;
pr i v at e i nt c nt ;
Cel l ( )  {  

g1 = nul l ;  g2 = nul l ;  c nt = 0;
}
publ i c v oi d s et ( Obj ect b)  {

cnt = cnt + 1;
i f ( ( c nt % 2)  == 0)  

g1 = b;
el se

g2 = b;
}
publ i c Obj ect get ( )  {

i f ( ( c nt % 2)  == 0)  
r et ur n g1;  

el se
r et ur n g2;

}
}

publ i c St r i ng get Ci nemaI nf o( St r i ng t heCi nema)  / /  ÅðéóôñÝöåé ðëç ñï öï ñßåò ãéá Ýí á óõãêåêñéì Ýí ï óéí åì Ü
{

St r i ng r et = " " ;

t heCi nema = t heCi nema. t r i m( )  ;
El ement OneCi nema = nul l ;
St r i ng namet ex t = nul l ;
NodeLi s t Ci nemaLi st = doc. get El ement sByTagName( " ci nema" )  ;
f or ( i nt i =0 ;  i <Ci nemaLi s t . get Lengt h( )  ;  i ++ )
{

OneCi nema =( El ement )  Ci nemaLi s t . i t em( i )  ;
NodeLi st NameLi st = OneCi nema. get El ement sByTagName( " name" )  ;
El ement t heName = ( El ement )  NameLi st . i t em( 0)  ;
namet ext = get Leaf Text ( t heName)  ;
i f ( namet ext . equal s( t heCi nema) )

br eak ;  / / t heCi nema f ound
}
r et = " <ci nema>\ r \ n" ;
r et += " <name>"  + namet ext + " </ name>\ r \ n"  ;
NodeLi s t addr = OneCi nema. get El ement sByTagName( " addr ess " )  ;
r et += " <addr ess>"  + get Leaf Tex t ( ( El ement ) addr . i t em( 0) )  + " </ addr es s>\ r \ n"  ;
NodeLi s t t i c k = OneCi nema. get El ement sByTagName( " t i ckpr i ce" )  ;
r et += " <t i c kpr i c e>"  + get Leaf Text ( ( El ement ) t i ck . i t em( 0) )  + " </ t i ck pr i ce>\ r \ n"  ;

NodeLi s t c i nemai nf os = OneCi nema. get El ement sBy TagName( " mov i e" ) ;
f or ( i nt k =0;  k<c i nemai nf os. get Lengt h( )  ;  k ++)
{

r et += " <movi e>\ r \ n" ;
El ement i nf =( El ement )  c i nemai nf os. i t em( k )  ;
NodeLi st t i t l e = i nf . get El ement s By TagName( " t i t l e" )  ;
St r i ng t i t l eTex t = get Leaf Text ( ( El ement ) t i t l e. i t em( 0) ) ;
r et += " <t i t l e>"  + t i t l eTex t + " </ t i t l e>\ r \ n"  ;
r et += " <t i t l e- par am>"  + encoder . EncodeSt r i ng( t i t l eTex t )  + " </ t i t l e- par am>\ r \ n"  ;
NodeLi st c t g = i nf . get El ement s By TagName( " c at egor y " )  ;
r et += " <c at egor y>"  + get Leaf Tex t ( ( El ement ) c t g. i t em( 0) )  + " </ cat egor y>\ r \ n"  ;
NodeLi st s t or y = i nf . get El ement s By TagName( " s t or y" )  ;
r et += " <s t or y>"  + get Leaf Text ( ( El ement ) st or y. i t em( 0) )  + " </ s t or y>\ r \ n"  ;
NodeLi st act or s = i nf . get El ement sByTagName( " ac t or s" ) ;
r et += " <act or s >"  + get Leaf Tex t ( ( El ement ) act or s. i t em( 0) )  + " </ act or s >\ r \ n"  ;
NodeLi st hour = i nf . get El ement sByTagName( " hour " )  ;
f or ( i nt l =0;  l <hour . get Lengt h( )  ;  l ++ )

r et += " <hour >"  + get Leaf Tex t ( ( El ement ) hour . i t em( l ) )  + " </ hour >\ r \ n"  ;
NodeLi st r oom = i nf . get El ement sByTagName( " r oom" )  ;
r et += " <r oom>"  + get Leaf Text ( ( El ement ) r oom. i t em( 0) )  + " </ r oom>\ r \ n"  ;
r et += " </ mov i e>\ r \ n" ;

}
r et += " </ ci nema>\ r \ n" ;

r et ur n r et ;
}

/ /  Pr oj ect At hensCi nemas
/ /  Â. Êï õôáâÜò,  Ã. Ðáðáì Üñêï ò,  Ä. Âõôéí éþôçò
/ /  Éï ý í éï ò 2000
/ /  DOMRepr esent at i on. j ava
/ /  Äçì éï õñãåß Ýí á áí ôéêåßì åí ï áðü XML êåßì åí ï ,  êáé äéáèÝôåé
/ /  ì åèüäï õò ðï õ åðéóôñÝöï õí XML êåßì åí ï áí Üëï ãá ì å ôï quer y ðï õ Ý÷åé æçôç èåß
i mpor t c om. i bm. xml . par ser s. * ;
i mpor t or g. w3c. dom. * ;
i mpor t j av a. i o. * ;
i mpor t or g. xml . sax . * ;
i mpor t j av a. l ang. * ;
i mpor t j av a. ut i l . * ;

publ i c c l ass DOMRepr es ent at i on
{

pr i v at e Doc ument doc = nul l ;
pr i v at e Ht t pEncodi ngPar ser enc oder = nul l ;  / /  See HTTPEnc odi ngPar s er . j ava

publ i c DOMRepr es ent at i on( Buf f er edReader i s ,  Ht t pEncodi ngPar ser Ser vl et Encoder )
{

t r y {
DOMPar ser ps = new DOMPar ser ( ) ;
ps. par se( new I nput Sour ce( i s ) ) ;
doc = ps . get Doc ument ( ) ;
enc oder = Ser vl et Enc oder ;

}
cat ch( Except i on e)  {

Sys t em. out . pr i nt l n( " Er r or i n c onst r uc t or DOMRepr esent at i on:  " ) ;
Sys t em. out . pr i nt l n( e. get Mes sage( ) ) ;

}
}

St r i ng get Leaf Text ( El ement l eaf )  
{

St r i ng epi = " "  ;

i f ( l eaf ! =nul l )
{

NodeLi st l eaf Li st = l eaf . get Chi l dNodes( )  ;
f or ( i nt i  = 0 ;  i <l eaf Li st . get Lengt h( )  ;  i ++ )
{

epi = l eaf Li st . i t em( i ) . get NodeVal ue( ) . t r i m( )  ;
i f ( epi . l engt h( ) >0)
br eak ;

}
}
r et ur n epi ;

}

publ i c St r i ng get Ar eaLi s t ( )  / / ÅðéóôñÝöåé Ýí á XML St r i ng ì å üëåò ôéò ðåñéï ÷Ýò ðï õ êáëýðôåé ç  âÜóç ì áò
{

St r i ng st r =" " ;

NodeLi s t Ar eaLi st = doc. get El ement sByTagName( " ar ea" ) ;
f or ( i nt i =0; i <Ar eaLi s t . get Lengt h( )  ; i ++)
{

El ement OneAr ea = ( El ement ) Ar eaLi st . i t em( i ) ;
st r += " <el ement >\ r \ n<name>"  + OneAr ea. get At t r i but e( " v al ue" ) . t r i m( )  

+ " </ name>\ r \ n</ el ement >\ r \ n" ;
}

r et ur n st r ;
}

publ i c St r i ng get Ci nemas ByAr ea( St r i ng t heAr ea)  / /  ÅðéóôñÝöåé XML St r i ng ì å üëá ôá óéí åì Ü ì éáò ðåñéï ÷Þò
{

St r i ng r et = " " ;
El ement OneAr ea = nul l ;

t heAr ea = t heAr ea. t r i m( ) ;
NodeLi s t Ar eaLi st = doc. get El ement sByTagName( " ar ea" ) ;            
f or ( i nt i =0;  i <Ar eaLi st . get Lengt h( ) ;  i ++)
{     

OneAr ea = ( El ement ) Ar eaLi st . i t em( i ) ;     
i f ( t heAr ea. equal s ( OneAr ea. get At t r i but e( " v al ue" ) . t r i m( ) ) )
br eak;  / / ar ea f ound,  exi t f or - l oop

}    
NodeLi s t Ci nemaLi st = OneAr ea. get El ement s By TagName( " c i nema" ) ;
f or ( i nt j =0; j <Ci nemaLi s t . get Lengt h( )  ; j ++)
{

El ement OneCi nema = ( El ement ) Ci nemaLi st . i t em( j ) ;
NodeLi st OneCi nemaNameLi s t = OneCi nema. get El ement sByTagName( " name" ) ;
El ement t heName = ( El ement ) OneCi nemaNameLi st . i t em( 0) ;
St r i ng t heNameText = get Leaf Text ( t heName)  ;
r et += " <el ement >\ r \ n<name>"  + t heNameText + " </ name>\ r \ n</ el ement >\ r \ n" ;

}
r et ur n r et ;

}

cl ass Cel l ex t ends Obj ect {
pr i v at e Obj ec t g;
Cel l ( )  {  g = nul l ;  }
publ i c v oi d s et ( Obj ect b)  {

g = b;
}
publ i c Obj ect get ( )  {

r et ur n g;  
}

}

publ i c St r i ng get Ci nemaI nf o( St r i ng t heCi nema)  / /  ÅðéóôñÝöåé ðëçñï öï ñßåò ãéá Ýí á óõãêåêñéì Ýí ï óéí åì Ü
{

St r i ng r et = " " ;

t heCi nema = t heCi nema. t r i m( )  ;
El ement OneCi nema = nul l ;
St r i ng namet ex t = nul l ;
NodeLi s t Ci nemaLi st = doc. get El ement sByTagName( " ci nema" )  ;
f or ( i nt i =0 ;  i <Ci nemaLi s t . get Lengt h( )  ;  i ++ )
{

OneCi nema =( El ement )  Ci nemaLi s t . i t em( i )  ;
NodeLi st NameLi st = OneCi nema. get El ement sByTagName( " name" )  ;
El ement t heName = ( El ement )  NameLi st . i t em( 0)  ;
namet ext = get Leaf Text ( t heName)  ;
i f ( namet ext . equal s( t heCi nema) )

br eak ;  / / t heCi nema f ound
}
r et = " <ci nema>\ r \ n" ;
r et += " <name>"  + namet ext + " </ name>\ r \ n"  ;
NodeLi s t addr = OneCi nema. get El ement sByTagName( " addr ess " )  ;
r et += " <addr ess>"  + get Leaf Tex t ( ( El ement ) addr . i t em( 0) )  + " </ addr es s>\ r \ n"  ;
NodeLi s t t i c k = OneCi nema. get El ement sByTagName( " t i ckpr i ce" )  ;
r et += " <t i c kpr i c e>"  + get Leaf Text ( ( El ement ) t i ck . i t em( 0) )  + " </ t i ck pr i ce>\ r \ n"  ;

NodeLi s t c i nemai nf os = OneCi nema. get El ement sBy TagName( " mov i e" ) ;
f or ( i nt k =0;  k<c i nemai nf os. get Lengt h( )  ;  k ++)
{

r et += " <movi e>\ r \ n" ;
El ement i nf =( El ement )  c i nemai nf os. i t em( k )  ;
NodeLi st t i t l e = i nf . get El ement s By TagName( " t i t l e" )  ;
St r i ng t i t l eTex t = get Leaf Text ( ( El ement ) t i t l e. i t em( 0) ) ;
r et += " <t i t l e>"  + t i t l eTex t + " </ t i t l e>\ r \ n"  ;
r et += " <t i t l e- par am>"  + encoder . EncodeSt r i ng( t i t l eTex t )  + " </ t i t l e- par am>\ r \ n"  ;
NodeLi st c t g = i nf . get El ement s By TagName( " c at egor y " )  ;
r et += " <c at egor y>"  + get Leaf Tex t ( ( El ement ) c t g. i t em( 0) )  + " </ cat egor y>\ r \ n"  ;
NodeLi st s t or y = i nf . get El ement s By TagName( " s t or y" )  ;
r et += " <s t or y>"  + get Leaf Text ( ( El ement ) st or y. i t em( 0) )  + " </ s t or y>\ r \ n"  ;
NodeLi st act or s = i nf . get El ement sByTagName( " ac t or s" ) ;
r et += " <act or s >"  + get Leaf Tex t ( ( El ement ) act or s. i t em( 0) )  + " </ act or s >\ r \ n"  ;
NodeLi st hour = i nf . get El ement sByTagName( " hour " )  ;
f or ( i nt l =0;  l <hour . get Lengt h( )  ;  l ++ )

r et += " <hour >"  + get Leaf Tex t ( ( El ement ) hour . i t em( l ) )  + " </ hour >\ r \ n"  ;
NodeLi st r oom = i nf . get El ement sByTagName( " r oom" )  ;
r et += " <r oom>"  + get Leaf Text ( ( El ement ) r oom. i t em( 0) )  + " </ r oom>\ r \ n"  ;
r et += " </ mov i e>\ r \ n" ;

}
r et += " </ ci nema>\ r \ n" ;

r et ur n r et ;
}

... ...

Do any 
possible pair
of programs 

have the same 
behavior?
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/ /  Pr oj ect At hensCi nemas
/ /  Â. Êï õôáâÜò,  Ã. Ðáðáì Üñêï ò,  Ä. Âõôéí éþôçò
/ /  Éï ý í éï ò 2000
/ /  DOMRepr esent at i on. j ava
/ /  Äçì éï õñãåß Ýí á áí ôéêåßì åí ï áðü XML êåßì åí ï ,  êáé äéáèÝôåé
/ /  ì åèüäï õò ðï õ åðéóôñÝöï õí XML êåßì åí ï áí Üëï ãá ì å ôï quer y ðï õ Ý÷åé æçôç èåß
i mpor t c om. i bm. xml . par ser s. * ;
i mpor t or g. w3c. dom. * ;
i mpor t j av a. i o. * ;
i mpor t or g. xml . sax . * ;
i mpor t j av a. l ang. * ;
i mpor t j av a. ut i l . * ;

publ i c c l ass DOMRepr es ent at i on
{

pr i v at e Doc ument doc = nul l ;
pr i v at e Ht t pEncodi ngPar ser enc oder = nul l ;  / /  See HTTPEnc odi ngPar s er . j ava

publ i c DOMRepr es ent at i on( Buf f er edReader i s ,  Ht t pEncodi ngPar ser Ser vl et Encoder )
{

t r y {
DOMPar ser ps = new DOMPar ser ( ) ;
ps. par se( new I nput Sour ce( i s ) ) ;
doc = ps . get Doc ument ( ) ;
enc oder = Ser vl et Enc oder ;

}
cat ch( Except i on e)  {

Sys t em. out . pr i nt l n( " Er r or i n c onst r uc t or DOMRepr esent at i on:  " ) ;
Sys t em. out . pr i nt l n( e. get Mes sage( ) ) ;

}
}

St r i ng get Leaf Text ( El ement l eaf )  
{

St r i ng epi = " "  ;

i f ( l eaf ! =nul l )
{

NodeLi st l eaf Li st = l eaf . get Chi l dNodes( )  ;
f or ( i nt i  = 0 ;  i <l eaf Li st . get Lengt h( )  ;  i ++ )
{

epi = l eaf Li st . i t em( i ) . get NodeVal ue( ) . t r i m( )  ;
i f ( epi . l engt h( ) >0)
br eak ;

}
}
r et ur n epi ;

}

publ i c St r i ng get Ar eaLi s t ( )  / / ÅðéóôñÝöåé Ýí á XML St r i ng ì å üëåò ôéò ðåñéï ÷Ýò ðï õ êáëýðôåé ç  âÜóç ì áò
{

St r i ng st r =" " ;

NodeLi s t Ar eaLi st = doc. get El ement sByTagName( " ar ea" ) ;
f or ( i nt i =0; i <Ar eaLi s t . get Lengt h( )  ; i ++)
{

El ement OneAr ea = ( El ement ) Ar eaLi st . i t em( i ) ;
st r += " <el ement >\ r \ n<name>"  + OneAr ea. get At t r i but e( " v al ue" ) . t r i m( )  

+ " </ name>\ r \ n</ el ement >\ r \ n" ;
}

r et ur n st r ;
}

publ i c St r i ng get Ci nemas ByAr ea( St r i ng t heAr ea)  / /  ÅðéóôñÝöåé XML St r i ng ì å üëá ôá óéí åì Ü ì éáò ðåñéï ÷Þò
{

St r i ng r et = " " ;
El ement OneAr ea = nul l ;

t heAr ea = t heAr ea. t r i m( ) ;
NodeLi s t Ar eaLi st = doc. get El ement sByTagName( " ar ea" ) ;            
f or ( i nt i =0;  i <Ar eaLi st . get Lengt h( ) ;  i ++)
{     

OneAr ea = ( El ement ) Ar eaLi st . i t em( i ) ;     
i f ( t heAr ea. equal s ( OneAr ea. get At t r i but e( " v al ue" ) . t r i m( ) ) )
br eak;  / / ar ea f ound,  exi t f or - l oop

}    
NodeLi s t Ci nemaLi st = OneAr ea. get El ement s By TagName( " c i nema" ) ;
f or ( i nt j =0; j <Ci nemaLi s t . get Lengt h( )  ; j ++)
{

El ement OneCi nema = ( El ement ) Ci nemaLi st . i t em( j ) ;
NodeLi st OneCi nemaNameLi s t = OneCi nema. get El ement sByTagName( " name" ) ;
El ement t heName = ( El ement ) OneCi nemaNameLi st . i t em( 0) ;
St r i ng t heNameText = get Leaf Text ( t heName)  ;
r et += " <el ement >\ r \ n<name>"  + t heNameText + " </ name>\ r \ n</ el ement >\ r \ n" ;

}
r et ur n r et ;

}

cl ass Cel l ex t ends Obj ect {
pr i v at e Obj ec t g1,  g2;
pr i v at e i nt c nt ;
Cel l ( )  {  

g1 = nul l ;  g2 = nul l ;  c nt = 0;
}
publ i c v oi d s et ( Obj ect b)  {

cnt = cnt + 1;
i f ( ( c nt % 2)  == 0)  

g1 = b;
el se

g2 = b;
}
publ i c Obj ect get ( )  {

i f ( ( c nt % 2)  == 0)  
r et ur n g1;  

el se
r et ur n g2;

}
}

publ i c St r i ng get Ci nemaI nf o( St r i ng t heCi nema)  / /  ÅðéóôñÝöåé ðëç ñï öï ñßåò ãéá Ýí á óõãêåêñéì Ýí ï óéí åì Ü
{

St r i ng r et = " " ;

t heCi nema = t heCi nema. t r i m( )  ;
El ement OneCi nema = nul l ;
St r i ng namet ex t = nul l ;
NodeLi s t Ci nemaLi st = doc. get El ement sByTagName( " ci nema" )  ;
f or ( i nt i =0 ;  i <Ci nemaLi s t . get Lengt h( )  ;  i ++ )
{

OneCi nema =( El ement )  Ci nemaLi s t . i t em( i )  ;
NodeLi st NameLi st = OneCi nema. get El ement sByTagName( " name" )  ;
El ement t heName = ( El ement )  NameLi st . i t em( 0)  ;
namet ext = get Leaf Text ( t heName)  ;
i f ( namet ext . equal s( t heCi nema) )

br eak ;  / / t heCi nema f ound
}
r et = " <ci nema>\ r \ n" ;
r et += " <name>"  + namet ext + " </ name>\ r \ n"  ;
NodeLi s t addr = OneCi nema. get El ement sByTagName( " addr ess " )  ;
r et += " <addr ess>"  + get Leaf Tex t ( ( El ement ) addr . i t em( 0) )  + " </ addr es s>\ r \ n"  ;
NodeLi s t t i c k = OneCi nema. get El ement sByTagName( " t i ckpr i ce" )  ;
r et += " <t i c kpr i c e>"  + get Leaf Text ( ( El ement ) t i ck . i t em( 0) )  + " </ t i ck pr i ce>\ r \ n"  ;

NodeLi s t c i nemai nf os = OneCi nema. get El ement sBy TagName( " mov i e" ) ;
f or ( i nt k =0;  k<c i nemai nf os. get Lengt h( )  ;  k ++)
{

r et += " <movi e>\ r \ n" ;
El ement i nf =( El ement )  c i nemai nf os. i t em( k )  ;
NodeLi st t i t l e = i nf . get El ement s By TagName( " t i t l e" )  ;
St r i ng t i t l eTex t = get Leaf Text ( ( El ement ) t i t l e. i t em( 0) ) ;
r et += " <t i t l e>"  + t i t l eTex t + " </ t i t l e>\ r \ n"  ;
r et += " <t i t l e- par am>"  + encoder . EncodeSt r i ng( t i t l eTex t )  + " </ t i t l e- par am>\ r \ n"  ;
NodeLi st c t g = i nf . get El ement s By TagName( " c at egor y " )  ;
r et += " <c at egor y>"  + get Leaf Tex t ( ( El ement ) c t g. i t em( 0) )  + " </ cat egor y>\ r \ n"  ;
NodeLi st s t or y = i nf . get El ement s By TagName( " s t or y" )  ;
r et += " <s t or y>"  + get Leaf Text ( ( El ement ) st or y. i t em( 0) )  + " </ s t or y>\ r \ n"  ;
NodeLi st act or s = i nf . get El ement sByTagName( " ac t or s" ) ;
r et += " <act or s >"  + get Leaf Tex t ( ( El ement ) act or s. i t em( 0) )  + " </ act or s >\ r \ n"  ;
NodeLi st hour = i nf . get El ement sByTagName( " hour " )  ;
f or ( i nt l =0;  l <hour . get Lengt h( )  ;  l ++ )

r et += " <hour >"  + get Leaf Tex t ( ( El ement ) hour . i t em( l ) )  + " </ hour >\ r \ n"  ;
NodeLi st r oom = i nf . get El ement sByTagName( " r oom" )  ;
r et += " <r oom>"  + get Leaf Text ( ( El ement ) r oom. i t em( 0) )  + " </ r oom>\ r \ n"  ;
r et += " </ mov i e>\ r \ n" ;

}
r et += " </ ci nema>\ r \ n" ;

r et ur n r et ;
}

/ /  Pr oj ect At hensCi nemas
/ /  Â. Êï õôáâÜò,  Ã. Ðáðáì Üñêï ò,  Ä. Âõôéí éþôçò
/ /  Éï ý í éï ò 2000
/ /  DOMRepr esent at i on. j ava
/ /  Äçì éï õñãåß Ýí á áí ôéêåßì åí ï áðü XML êåßì åí ï ,  êáé äéáèÝôåé
/ /  ì åèüäï õò ðï õ åðéóôñÝöï õí XML êåßì åí ï áí Üëï ãá ì å ôï quer y ðï õ Ý÷åé æçôç èåß
i mpor t c om. i bm. xml . par ser s. * ;
i mpor t or g. w3c. dom. * ;
i mpor t j av a. i o. * ;
i mpor t or g. xml . sax . * ;
i mpor t j av a. l ang. * ;
i mpor t j av a. ut i l . * ;

publ i c c l ass DOMRepr es ent at i on
{

pr i v at e Doc ument doc = nul l ;
pr i v at e Ht t pEncodi ngPar ser enc oder = nul l ;  / /  See HTTPEnc odi ngPar s er . j ava

publ i c DOMRepr es ent at i on( Buf f er edReader i s ,  Ht t pEncodi ngPar ser Ser vl et Encoder )
{

t r y {
DOMPar ser ps = new DOMPar ser ( ) ;
ps. par se( new I nput Sour ce( i s ) ) ;
doc = ps . get Doc ument ( ) ;
enc oder = Ser vl et Enc oder ;

}
cat ch( Except i on e)  {

Sys t em. out . pr i nt l n( " Er r or i n c onst r uc t or DOMRepr esent at i on:  " ) ;
Sys t em. out . pr i nt l n( e. get Mes sage( ) ) ;

}
}

St r i ng get Leaf Text ( El ement l eaf )  
{

St r i ng epi = " "  ;

i f ( l eaf ! =nul l )
{

NodeLi st l eaf Li st = l eaf . get Chi l dNodes( )  ;
f or ( i nt i  = 0 ;  i <l eaf Li st . get Lengt h( )  ;  i ++ )
{

epi = l eaf Li st . i t em( i ) . get NodeVal ue( ) . t r i m( )  ;
i f ( epi . l engt h( ) >0)
br eak ;

}
}
r et ur n epi ;

}

publ i c St r i ng get Ar eaLi s t ( )  / / ÅðéóôñÝöåé Ýí á XML St r i ng ì å üëåò ôéò ðåñéï ÷Ýò ðï õ êáëýðôåé ç  âÜóç ì áò
{

St r i ng st r =" " ;

NodeLi s t Ar eaLi st = doc. get El ement sByTagName( " ar ea" ) ;
f or ( i nt i =0; i <Ar eaLi s t . get Lengt h( )  ; i ++)
{

El ement OneAr ea = ( El ement ) Ar eaLi st . i t em( i ) ;
st r += " <el ement >\ r \ n<name>"  + OneAr ea. get At t r i but e( " v al ue" ) . t r i m( )  

+ " </ name>\ r \ n</ el ement >\ r \ n" ;
}

r et ur n st r ;
}

publ i c St r i ng get Ci nemas ByAr ea( St r i ng t heAr ea)  / /  ÅðéóôñÝöåé XML St r i ng ì å üëá ôá óéí åì Ü ì éáò ðåñéï ÷Þò
{

St r i ng r et = " " ;
El ement OneAr ea = nul l ;

t heAr ea = t heAr ea. t r i m( ) ;
NodeLi s t Ar eaLi st = doc. get El ement sByTagName( " ar ea" ) ;            
f or ( i nt i =0;  i <Ar eaLi st . get Lengt h( ) ;  i ++)
{     

OneAr ea = ( El ement ) Ar eaLi st . i t em( i ) ;     
i f ( t heAr ea. equal s ( OneAr ea. get At t r i but e( " v al ue" ) . t r i m( ) ) )
br eak;  / / ar ea f ound,  exi t f or - l oop

}    
NodeLi s t Ci nemaLi st = OneAr ea. get El ement s By TagName( " c i nema" ) ;
f or ( i nt j =0; j <Ci nemaLi s t . get Lengt h( )  ; j ++)
{

El ement OneCi nema = ( El ement ) Ci nemaLi st . i t em( j ) ;
NodeLi st OneCi nemaNameLi s t = OneCi nema. get El ement sByTagName( " name" ) ;
El ement t heName = ( El ement ) OneCi nemaNameLi st . i t em( 0) ;
St r i ng t heNameText = get Leaf Text ( t heName)  ;
r et += " <el ement >\ r \ n<name>"  + t heNameText + " </ name>\ r \ n</ el ement >\ r \ n" ;

}
r et ur n r et ;

}

cl ass Cel l ex t ends Obj ect {
pr i v at e Obj ec t g;
Cel l ( )  {  g = nul l ;  }
publ i c v oi d s et ( Obj ect b)  {

g = b;
}
publ i c Obj ect get ( )  {

r et ur n g;  
}

}

publ i c St r i ng get Ci nemaI nf o( St r i ng t heCi nema)  / /  ÅðéóôñÝöåé ðëçñï öï ñßåò ãéá Ýí á óõãêåêñéì Ýí ï óéí åì Ü
{

St r i ng r et = " " ;

t heCi nema = t heCi nema. t r i m( )  ;
El ement OneCi nema = nul l ;
St r i ng namet ex t = nul l ;
NodeLi s t Ci nemaLi st = doc. get El ement sByTagName( " ci nema" )  ;
f or ( i nt i =0 ;  i <Ci nemaLi s t . get Lengt h( )  ;  i ++ )
{

OneCi nema =( El ement )  Ci nemaLi s t . i t em( i )  ;
NodeLi st NameLi st = OneCi nema. get El ement sByTagName( " name" )  ;
El ement t heName = ( El ement )  NameLi st . i t em( 0)  ;
namet ext = get Leaf Text ( t heName)  ;
i f ( namet ext . equal s( t heCi nema) )

br eak ;  / / t heCi nema f ound
}
r et = " <ci nema>\ r \ n" ;
r et += " <name>"  + namet ext + " </ name>\ r \ n"  ;
NodeLi s t addr = OneCi nema. get El ement sByTagName( " addr ess " )  ;
r et += " <addr ess>"  + get Leaf Tex t ( ( El ement ) addr . i t em( 0) )  + " </ addr es s>\ r \ n"  ;
NodeLi s t t i c k = OneCi nema. get El ement sByTagName( " t i ckpr i ce" )  ;
r et += " <t i c kpr i c e>"  + get Leaf Text ( ( El ement ) t i ck . i t em( 0) )  + " </ t i ck pr i ce>\ r \ n"  ;

NodeLi s t c i nemai nf os = OneCi nema. get El ement sBy TagName( " mov i e" ) ;
f or ( i nt k =0;  k<c i nemai nf os. get Lengt h( )  ;  k ++)
{

r et += " <movi e>\ r \ n" ;
El ement i nf =( El ement )  c i nemai nf os. i t em( k )  ;
NodeLi st t i t l e = i nf . get El ement s By TagName( " t i t l e" )  ;
St r i ng t i t l eTex t = get Leaf Text ( ( El ement ) t i t l e. i t em( 0) ) ;
r et += " <t i t l e>"  + t i t l eTex t + " </ t i t l e>\ r \ n"  ;
r et += " <t i t l e- par am>"  + encoder . EncodeSt r i ng( t i t l eTex t )  + " </ t i t l e- par am>\ r \ n"  ;
NodeLi st c t g = i nf . get El ement s By TagName( " c at egor y " )  ;
r et += " <c at egor y>"  + get Leaf Tex t ( ( El ement ) c t g. i t em( 0) )  + " </ cat egor y>\ r \ n"  ;
NodeLi st s t or y = i nf . get El ement s By TagName( " s t or y" )  ;
r et += " <s t or y>"  + get Leaf Text ( ( El ement ) st or y. i t em( 0) )  + " </ s t or y>\ r \ n"  ;
NodeLi st act or s = i nf . get El ement sByTagName( " ac t or s" ) ;
r et += " <act or s >"  + get Leaf Tex t ( ( El ement ) act or s. i t em( 0) )  + " </ act or s >\ r \ n"  ;
NodeLi st hour = i nf . get El ement sByTagName( " hour " )  ;
f or ( i nt l =0;  l <hour . get Lengt h( )  ;  l ++ )

r et += " <hour >"  + get Leaf Tex t ( ( El ement ) hour . i t em( l ) )  + " </ hour >\ r \ n"  ;
NodeLi st r oom = i nf . get El ement sByTagName( " r oom" )  ;
r et += " <r oom>"  + get Leaf Text ( ( El ement ) r oom. i t em( 0) )  + " </ r oom>\ r \ n"  ;
r et += " </ mov i e>\ r \ n" ;

}
r et += " </ ci nema>\ r \ n" ;

r et ur n r et ;
}

... ...

Do any 
possible pair
of programs 

have the same 
behavior?

Contextual 
Equivalence
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� C and C’ are contextually equivalent iff:
For any class-table context CT[ ]:
CT[C]  and CT[C’] have the same behavior
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� C and C’ are contextually equivalent iff:
For any class-table context CT[ ]:

CT[C] � iff CT[C’] �
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� C and C’ are contextually equivalent iff:
For any class-table context CT[ ]:

CT[C] � iff CT[C’] �

� The “golden standard of equivalences”
� Can’t be used directly in the proof of a non-trivial 

equivalence
� Can’t facilitate an inductive proof
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� Denotational Semantics

C

d

language

denotations

translation
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� Denotational Semantics

C C’

d
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� Denotational Semantics

C ≡ C’

d

adequacy
(soundness)
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� Denotational Semantics

C ≡ C’

d
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� Denotational Semantics

C ≡ C’

d

full abstraction
(Completeness)
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� Denotational Semantics

C ≡ C’

d
� Usually not fully abstract when modelling 

languages with store

Completeness
(full abstraction)
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� Denotational Semantics + Some Relation

C ≡ C’

d     ~     d’
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� Denotational Semantics + Some Relation

C ≡ C’

d     ~     d’

equivalent 
denotations are 

identified 
(intentional model)



������������ !�

"�����������
#��������$

��������	
���
�
�����
�������� %/

5�4�����	$
6��
7�����	
�1�23
������4�

� Denotational Semantics + Some Relation
� Usual Denotational Semantics + Logical Relations 
� Usual Denotational Semantics + Bisimulations 

[Banerjee&Naumann]
� Game Semantics + “quotient” relations [Reynolds, 

Hyland&Ong]

Several achieve full abstraction, but hard to use to 
prove some equivalences
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� Trace Equivalence [Jeffrey&Rathke]
� Define an appropriate trace semantics (not the 

operational semantics of the language)
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� Trace Equivalence [Jeffrey&Rathke]
� Define an appropriate trace semantics

C ≡ C’

Fully abstract for Java Jr. & not so hard to use. Hard 
to find the appropriate trace semantics. Not 
obvious how to handle inheritance.

...
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� Trace Equivalence [Jeffrey&Rathke]
� Define an appropriate trace semantics

C ≡ C’

Fully abstract for Java Jr. & not so hard to use. Hard 
to find the appropriate trace semantics. Not 
obvious how to handle inheritance.

...
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� Operational Semantics + Logical Relations [Pitts, 
Pitts&Stark]
� Fully abstract for several languages, but hard to use to 

prove some equivalences

� Operational Semantics + Bisimulations [Abramsky, 
Sumii&Pierce, Koutavas&Wand]
� Fully abstract for diverse languages (functional, imperative)
� Have proven all known hard equivalences
� Not ready yet to attack complex real-world equivalences
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� Cxt Equivalence is the largest set of 
equivalent classes

(≡)   =   { (C,C’) | ... }
� Find a more “convenient” set R and show:

� R   ⊆ (≡)  (Soundness of R)
� R   ⊇ (≡)  (Completeness of R)
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� Introduced in Concurrent Calculi [Hennessy, 
Milner], and adapted in functional languages 
[Abramsky].

Pgm 1:

Pgm 2:

state 1

state 1

~
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� Introduced in Concurrent Calculi [Hennessy, 
Milner], and adapted in functional languages 
[Abramsky].

Pgm 1:

Pgm 2:

state 1

state 1

~

state 2

if..
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� Introduced in Concurrent Calculi [Hennessy, 
Milner], and adapted in functional languages 
[Abramsky].

Pgm 1:

Pgm 2:

state 1

state 1

~

state 2

state 2

~ then..
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� Introduced in Concurrent Calculi [Hennessy, 
Milner], and adapted in functional languages 
[Abramsky].

Pgm 1:

Pgm 2:

state 1

state 1

~

state 2

state 2

~

state 3
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� Introduced in Concurrent Calculi [Hennessy, 
Milner], and adapted in functional languages 
[Abramsky].

Pgm 1:

Pgm 2:

state 1

state 1

~

state 2

state 2

~

state 3

state 3

~
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� Introduced in Concurrent Calculi [Hennessy, 
Milner], and adapted in functional languages 
[Abramsky].

Pgm 1:

Pgm 2:

state 1

state 1

~
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� Introduced in Concurrent Calculi [Hennessy, 
Milner], and adapted in functional languages 
[Abramsky].

Pgm 1:

Pgm 2:

state 1

state 1

~

state 2
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� Introduced in Concurrent Calculi [Hennessy, 
Milner], and adapted in functional languages 
[Abramsky].

Pgm 1:

Pgm 2:

state 1

state 1

~

state 2

state 2

~
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� Introduced in Concurrent Calculi [Hennessy, 
Milner], and adapted in functional languages 
[Abramsky].

Pgm 1:

Pgm 2:

state 1

state 1

~

state 2

state 2

~

state 3
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� Introduced in Concurrent Calculi [Hennessy, 
Milner], and adapted in functional languages 
[Abramsky].

Pgm 1:

Pgm 2:

state 1

state 1

~

state 2

state 2

~

state 3

state 3

~
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� C and C’ are contextually equivalent iff:
For any class-table context CT[ ]:

CT[C] � iff CT[C’] �
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� (C, C’) ∈∈∈∈ (≡) iff:
For any class-table context CT[ ]:

0, CT[C] � iff 0, CT[C’] �
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� (C, C’) ∈∈∈∈ (≡) iff:
For any class-table context CT[ ]:

0, CT[C] � iff 0, CT[C’] �
Define Adequacy:

� (s, s’, C, C’) ∈∈∈∈ (≈) iff:
For any class-table context CT[ ]:

s, CT[C] � t, a � s’, CT[C’] � t’, a
& (t, t’, C, C’) ∈∈∈∈ (≈)
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� (C, C’) ∈∈∈∈ (≡) iff:
For any class-table context CT[ ]:

0, CT[C] � iff 0, CT[C’] �
Define Adequacy:

� (s, s’, C, C’) ∈∈∈∈ (≈) iff:
For any class-table context CT[ ]:

s, CT[C] � t, a ⇐ s’, CT[C’] � t’, a
& (t, t’, C, C’) ∈∈∈∈ (≈)

and the reverse
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� (C, C’) ∈∈∈∈ (≡) iff:
For any class-table context CT[ ]:

0, CT[C] � iff 0, CT[C’] �
Define Adequacy:

� (s, s’, C, C’) ∈∈∈∈ (≈) iff:
For any class-table context CT[ ]:

s, CT[C] � t, a � s’, CT[C’] � t’, a
& (t, t’, C, C’) ∈∈∈∈ (≈)

This is a big-step 
bisimulation
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Define Adequacy:

� (s, s’, C, C’) ∈∈∈∈ (≈) iff:
For any class-table context CT[ ]:

s, CT[C] � t, a � s’, CT[C’] � t’, a
& (t, t’, C, C’) ∈∈∈∈ (≈)

s, CT[C]

s’, CT[C’]

~

t, a
�
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Define Adequacy:

� (s, s’, C, C’) ∈∈∈∈ (≈) iff:
For any class-table context CT[ ]:

s, CT[C] � t, a � s’, CT[C’] � t’, a
& (t, t’, C, C’) ∈∈∈∈ (≈)

s, CT[C]

s’, CT[C’]

~

t, a

t’, a

~

�

�
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� Thm (Soundness & Completeness): 

(0, 0, C, C’) ∈∈∈∈ (≈)   iff   (C, C’) ∈∈∈∈ (≡)
� To prove C and C’ equivalent we must:

� provide a set R

� (0, 0, C, C’) ∈∈∈∈ R
� R ⊆ (≈), by a standard inductive proof
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� Thm (Soundness & Completeness): 

(0, 0, C, C’) ∈∈∈∈ (≈)   iff   (C, C’) ∈∈∈∈ (≡)
� To prove C and C’ equivalent we must:

� provide a set R

� (0, 0, C, C’) ∈∈∈∈ R
� R ⊆ (≈), by a standard inductive proof

inductive proof
R ⊆ (≈)

R

Yes / Counter-example
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� Thm (Soundness & Completeness): 

(0, 0, C, C’) ∈∈∈∈ (≈)   iff   (C, C’) ∈∈∈∈ (≡)
� To prove C and C’ equivalent we must:

� provide a set R

� (0, 0, C, C’) ∈∈∈∈ R
� R ⊆ (≈), by a standard inductive proof

We improve over 
this method

inductive proof
R ⊆ (≈)

R

Yes / Counter-example
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� Inductive proof of R ⊆ (≈)
� In other words inductive proof of R being 

adequate, or R being a bisimulation

� For any given R the proof is mostly carried 
out by the induction hypothesis
� We find sufficient conditions on R that can be 

used to complete the proof (proof obligations of 
R)
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� The proof of C, C’ being equivalent becomes:

R satisfies POs

R

Yes / Counter-example



������������ !�

"�����������
#��������$

��������	
���
�
�����
�������� +-

7�����	
���
23
������4�
�6
�����
cl ass Cel l  ext ends Obj ect  {

pr i vat e Obj ect  g;
Cel l ( )  {  g = nul l ;  }
publ i c voi d set ( Obj ect b)  
{

g = b;
}
publ i c Obj ect  get ( )  {

r et ur n g;  
}

}

c l ass Cel l  ext ends Obj ect  {
pr i vat e Obj ect  g1,  g2;
pr i vat e i nt cnt ;
Cel l ( )  {

g1 = nul l ;  g2 = nul l ;  cnt = 0;
}
publ i c voi d set ( Obj ect b)  {

cnt = cnt + 1;
i f  ( ( cnt % 2)  == 0)  

g1 = b;
el se

g2 = b;
}
publ i c Obj ect  get ( )  {

i f ( ( cnt % 2)  == 0)  
r et ur n g1;  

el se
r et ur n g2;

}
}



������������ !�

"�����������
#��������$

��������	
���
�
�����
�������� +.

7�����	
���
23
������4�
�6
�����

Let R = { (s, s’, Cell, Cell’) |
s=[ l = obj Cel l { g=l 1} ]  • s0

s’ =[ l = obj Cel l { g1=l 1,  g2=l 2’ ,

cnt =2n} ]  • s0’ . . . }

PO 6: Must show that if
s,  CT,  l . get ( )  � t ,  a

then
s’ ,  CT’ ,  l . get ( )  � t ’ ,  a

and (t, t’, Cell, Cell’) ∈ R
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Let R = { (s, s’, Cell, Cell’) |
s=[ l = obj Cel l { g=l 1} ]  • s0

s’ =[ l = obj Cel l { g1=l 1,  g2=l 2’ ,

cnt =2n} ]  • s0’ . . . }

PO 6: Must show that if

s,  CT,  l . get ( )  � s ,  l 1

then

s’ ,  CT’ ,  l . get ( )  � s’ ,  l 1

and (s, s’, Cell, Cell’) ∈ R

which is true.
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Let R = { (s, s’, Cell, Cell’) |
s=[ l = obj Cel l { g=l 1} ]  • s0

s’ =[ l = obj Cel l { g1=l 1,  g2=l 2,
cnt =2n} ]  • s0’

OR
s’ =[ l = obj Cel l { g1=l 2,  g2=l 1,

cnt =2n+1} ]  • s0’ }

Must show that for all
s,  CT,  l . set ( l 3)  � t ,  a

then
s’ ,  CT’ ,  l . get ( l 3)  � t ’ ,  a

and (t, t’, Cell, Cell’) ∈ R
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Let R = { (s, s’, Cell, Cell’) |
s=[ l = obj Cel l { g=l 1} ]  • s0

s’ =[ l = obj Cel l { g1=l 1,  g2=l 2,
cnt =2n} ]  • s0’

OR
s’ =[ l = obj Cel l { g1=l 2,  g2=l 1,

cnt =2n+1} ]  • s0’ }

Must show that for all
s,  CT,  l . set ( l 3)  � t ,  a

then
s’ ,  CT’ ,  l . get ( l 3)  � t ’ ,  a

and (t, t’, Cell, Cell’) ∈ R

l 3

l 3

t ’

t
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