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1 Aims and Scope 

E13(633@( 4&%(5(7&6'"'$36$( 4%5#3F&%C( 4&%(@3B3.&-"60(5--."75$"&6(-%&4".3'(15'(
5.'&( <336( %37&06"P3@( 4%&#( F"$1"6( $13( !,<."6( >&%3( O3$5@5$5( 86"$"5$"B3(
Q!>O8R*( )4$3%( $13( !>( JSST( 7&643%3673=( $13( '&U75..3@( V9"605-&%3(
M%5#3F&%CW( 4&%(@3B3.&-"60(5--."75$"&6(-%&4".3'(<5'3@(&6(!,<."6(>&%3( Q!>R(
F5'("6$%&@,73@("6(XTY*(Z,".@"60(,-&6(6&$"&6'(&4($13(!>)O(X[SY=(5(#5\&%(-5%$(
&4($13(9"605-&%3(M%5#3F&%C("'($13(@3B3.&-#36$(&4(5(7&6'$%5"6$(.560,503=(\,'$(
."C3( 56( NO;( '713#5=( $15$( F&,.@( 4&%#5..:( '-37"4:( F15$( C"6@( &4( Q-&''"<.:(
&%"0"65$"60( 4%&#( @"443%36$( '$56@5%@'R( -%&-3%$"3'( $13( -5%$"7,.5%( 5--."75$"&6(
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E13( -,%-&'3( &4( ',71( 5( V!3'7%"-$"&6( 93$( 2%&4".3W( Q!92R( X]Y( "'( $&( "@36$"4:(
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M%5#3F&%C^(
  
“It is important to realize that the semantics of the terms used in application 
profiles is carried by their definitions, which are independent of any 
application profile. […]. As semantic interoperability is provided by a correct 
use of terms defined in one or more vocabularies, application profiles are 
about providing high-level syntactic or structural interoperability in addition 
to the semantic interoperability”. 
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2 The Reduction Procedure 

M"%'$=(6&$"73($15$('$%,7$,%5.(7&6'$%5"6$'=(',71(5'(B5.,3'(-3%#"$$3@(56@($:-"60(&4(
%3'&,%73'=(15B3($13"%(7&,6$3%-5%$("6(_!M9(@&#5"6(56@(%5603(%3'$%"7$"&6'*().'&(
$13(6&$"&6(&4(V5..&F3@(-%&-3%$"3'W(756(<3(577&##&@5$3@(5'("6($13(4&..&F"60^(
E13(<5'"7('$%,7$,%5.(3.3#36$(&4(5(!92("'(5(description template.(()(!92(#5:(
"67.,@3(56:(6,#<3%(&4(',71($3#-.5$3'*()(@3'7%"-$"&6($3#-.5$3(7&%%3'-&6@'($&(
$13( @3'7%"-$"&6( &4( %3'&,%73'( &4( 5( '-37"4"7( $:-3( Q3*0*( "$3#'=( -3%'&6'=bR( 56@(
@34"63'( %3'$%"7$"&6'( &6( $13( '3$( &4( -%&-3%$"3'( $15$( 5%3( %3.3B56$( $&( $13( '-37"4"7(
%3'&,%73($:-3(Q"*3*("$("'("6($13"%(@&#5"6R*(_3'$%"7$"&6'(&6(5(-%&-3%$:(5%3(-&'3@(
<:(5(statement template 56@($1,'(5(description template 756(15B3(56:(6,#<3%(
&4('$5$3#36$($3#-.5$3'*(
)(@3'7%"-$"&6($3#-.5$3(756($13%34&%3(<3('336(5'(5('"60.3(-%&-3%$:(&6("$'(&F6H(
5( -%&-3%$:( $15$( "'( -5%$"$"&63@( <:( $13( '3$( &4( 5..&F3@( -%&-3%$"3'( Q"*3*( 56(n-ary(
-%&-3%$:R*()6(5--%&571($&(@34"63(',71(-%&-3%$"3'(756(<3(4&,6@("6(XcY*(G3(756(
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@34"63( 5( 7.5''(Description_ID( 4&%( 3571( @3'7%"-$"&6( $3#-.5$3*(E136=( 4&%( 3571(
5..&F3@(-%&-3%$:(P[=(b=(P ^n (

Description_ID( ( P[*range[( (b( (  Pn*rangen( ((Q[R(

E1"'( 3K-%3''3'( $13( 7&6'$%5"6$( $15$( 3B3%:( "6'$5673( &4(Description_ID( 15'( 5$(
.35'$( &63( %3.5$"&6=( $1%&,01(P[=(b=(Pn(F"$1( 56( "6'$5673( 4%&#( $13( 5--%&-%"5$3(
%5603*( E&( 3K-%3''( $13( 7&6'$%5"6$( $15$( P[=( b=( Pn( 756( %3.5$3(Description_ID(
"6'$5673'(only($&($13(5--%&-% (%5603'=(F 6"B3%'5.(L,56$"4"75$"&6^("5$3 3(756(,'3(,

Description_ID( ( P[*range[( (b( (  Pn*rangen((QJR(

_3'$%"7$"&6'( &6( $13( 6,#<3%( &4( 5..&F3@( 4"..3%'( 4&%( 3571( -%&-3%$:( 756( <3(
#&@3..3@( "6( $13( '5#3( #5663%=( ,'"60( L,5."4"3@( 6,#<3%( %3'$%"7$"&6'=( $1,'(
%3-.57"60($13(Q# %3(0363%5.R(3K"'$36$"5.(%3'$%"7$"&6'*((&
E&( '33( $15$( $13( 5<&B3( 3K-%3''"&6'( 5%3( 5.'&( ',44"7"36$( Q6&$( &6.:( 6373''5%:R=(
',--&'3( $15$( K (Description_ID( 56@(Pk(x, y)=(F13%3( [ k n( 56@(y( @&3'( 6&$(
<3.&60( "6( $13( 5..&F3@( %5603*( E136=( @,3( $&( QJR( $13( &6$&.&0:( <37&#3'(
"67&6'"'$36$=( '"673( y(#,'$( <3( 56( "6'$5673( &4( $13( 5--%&-%"5$3(Pk( %5603*().'&=(
@,3($&(Q[R(x(must(15B3(Q5.$1&,01(,6@37.5%3@(:3$R(nU[(&$13%(%3.5$"&6'=($1%&,01(
5..&F3@(-%&-3%$"3'*(
E&(3K-%3''( $13(457$( $15$(P[=(b=(Pn(5%3( $13(only(-%&-3%$"3'(5..&F3@(%3L,"%3'(
'&#3(#&%3(3.5<&%5$"&6*(86(457$=(F15$(F3(633@("'($13(5<"."$:($&(3K-%3''(5(%&.3U
@"'\,67$"&6( 5K"&#*( IG;( J( -%&B"@3'( 4&%( @"'\&"6$( %&.3'=( <,$( 6&$( 4&%( %&.3(
@"'\,67$"&6'("6(0363%5.*(;3$(U(<3($13(universal role=("*3*($13(-5%36$(&4(5..(%&.3'*(
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3 Expressivity Characteristics and Complexity 

G3( $13%34&%3( 7&#3( $&( $13( 7&67.,'"&6( $15$=( "6( &%@3%( $&( 3K-%3''( !92'( "$( "'(
6373''5%:( $&( 15B3( $13( $1%33( .&0"75.( &-3%5$&%'( Q,6"&6=( "6$3%'37$"&6=(
7&#-.3#36$R( 5B5".5<.3( 4&%( %&.3( 3K-%3''"&6'(&%=( 5$( .35'$=( %&.3(65#3'(&6.:*(I4(
$13(5<&B3(&-3%5$&%'=(6&(&63("'(5B5".5<.3("6(IG;(J*()@@"$"&65..:=(F3(5.'&(633@(
L,5."4"3@(6,#<3%(%3'$%"7$"&6'=(F1"71(5%3(6&$("67.,@3@("6(IG;(!;=(F1".3($13(
,6"B3%'5.(%&.3(756(<3('543.:(3."#"65$3@(XJY*((
;,$P( (95$$.3%(XeY('1&F($15$($13(!3'7%"-$"&6(;&0"7(ALC(Q =( =(dR($15$("'=(
$13(<5'"7( .&0"7(ALC 5,0#36$3@(F"$1( .&0"75.( &-3%5$&%'(&6( %&.3'=( "'( "6(f?N2*(
O&%3&B3%=( "6( X[JY=( "$( "'( '1&F6( $15$( $13(!3'7%"-$"&6(;&0"7( (ALCIQ( Q =( =(dR(
$15$( "'=( $13( .&0"7( #36$"&63@( -%3B"&,'.:( 5,0#36$3@( F"$1( L,5."4"3@( 6,#<3%(
%3'$%"7$"&6'( 56@( %&.3( "6B3%'3'=( F1"71( 5--5%36$.:( "'( 5@3L,5$3( 4&%( 3K-%3''"60(
!92'=(<,$(@&3'(6&$(7&%%3'-&6@($&(56:(&6$&.&0:(.560,503=("'(f?N2U7&#-.3$3*((
A6@3%( $13( 7&6@"$"&6( $15$( %&.3( 3K-%3''"&6'=( $%56'4&%#3@( $&( Disjunctive 

Normal Form( Q!fM=( "*3*( ( ,6"&6( &4( "6$3%'37$"&6'R=( '1&,.@( 15B3( 5$( .35'$( &63(
6&6U6305$3@(%&.3("6(3571(@"'\,67$(Q5C5(safe Boolean combinationsR=($1"'(.&0"7(
<37&#3'(292)>?U7&#-.3$3*(M&%(3K5#-.3=( $13(3K-%3''"&6(dQP[( (b( (PnR( "'(
F%"$$36("6(!fM(5'((dP[( (b( (dPn =(F1"71(7&6'"'$'(&4(&6.:(&63(@"'\,67$($15$(
"67.,@3'(6&(6&6U6305$"B3(-5%$'=(,6.3''($13(,6"B3%'5.(%&.3("'(,'3@*((
86(5@@"$"&6=(971#"@$(56@(E"'1C&B'C:(X[[Y('1&F($15$( $13(!3'7%"-$"&6(;&0"7(

ALBO( $15$( "'=( $13( <5'"7( .&0"7( ALC( 5,0#36$3@( F"$1( %&.3( ,6"&6=( %&.3(
7&#-.3#36$=("6B3%'3(%&.3'(56@(6&#"65.'=("'(f?N2U7&#-.3$3(Q%&.3("6$3%'37$"&6(
"'(6&$(#36$"&63@(<,$("67.,@3@=(<375,'3(P( (R( (d(QdP( (dRR=(F13%3(P= R(%&.3(
65#3'R(56@("#-.3#36$(5(7&%%3'-&6@"60($5<.35,(5.0&%"$1#*(E13:(5.'&(#36$"&6(
$15$( 5--.:"60( 7&#-.3#36$( &6( %&.3( 715"6'( .35@'( $&( ,6@37"@5<"."$:=( 5( 457$( $15$(
5.'&(1&.@'(F136(5--.:"60("6$3%'37$"&6(X[Y*(
>&6'3L,36$.:=( F3( 5%0,3( $15$( $13( _!MQ9R( 56@( IG;( '3#56$"7'( 5%3( 6&$(
5@3L,5$3( 4&%( 3K-%3''"60( $13( '$%,7$,%5.( 56@( ':6$57$"7( ."#"$5$"&6'( &4( !>(
5--."75$"&6(-%&4".3'*(86(5@@"$"&6=(F3('33($15$=(5.$1&,01(!92'("6$36@($&($57C.3(
F"$1( ':6$57$"7( 7&6'$%5"6$'( &6.:=( "$( $,%6'( &,$( $15$( $13'3( 15B3( 7&6'"@3%5<.3(
'3#56$"7("#-."75$"&6'*(
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4 Conclusions 

>&,6$3%U"6$,"$"B3.:=($13(3K-%3''"&6(&4(7.5''"7(#3$5@5$5(5--."75$"&6(-%&4".3'=(5'(
$13:(5%3(%3736$.:(5$$3#-$3@($&(<3('$56@5%@"P3@(5%&,6@(!>(F"$1($13(9"605-&%3(
M%5#3F&%C=( 7566&$( <3( 571"3B3@(F"$1( $13( 7,%%36$( 3K-%3''"B"$:( &4(IG;*(G3(
15B3('1&F6(3K57$.:(F15$(3K-%3''"B"$:(715%57$3%"'$"7'(5%3(#"''"60(4%&#($13(.5'$(
'-37"4"75$"&6(&4($1"'( .560,503(56@(5%3(6373''5%:(4&%($13('-37"4"75$"&6(&4(',71(
-%&4".3'*(f3B3%$13.3''=(F3(15B3(-%&B36($15$($13(':6$57$"7(7&6'$%5"6$'(-&'3@(<:(
5($:-"75.(5--."75$"&6(-%&4".3(756(<3(%3@,73@($&('3#56$"7(%3'$%"7$"&6'("6'"@3(56(
&6$&.&0:*(E13(15%@63''(U3B36(,6@37"@5<"."$:U(&4(%35'&6"60(,6@3%($13(5@@"$"&6(
&4( $13'3( 715%57$3%"'$"7'( '1&,.@( 6&$( <3( '336( 5'(F35C63''( $1&,01^(M"%'$=(NO;(
9713#5( 756( 35'".:( <3( ,'3@( "6( &%@3%( $&( 364&%73( 56@( B3%"4:( ',71( ':6$57$"7(
%3'$%"7$"&6'H(&6($13(&$13%(156@=( $13"%(7&,6$3%-5%$( "6(!3'7%"-$"&6(;&0"7'("'(6&$(
6373''5%:( $&( '"#,.$563&,'.:( "67.,@3( 5..( $13( %3'$( &4( $13(IG;( J( 3K-%3''"B"$:(
715%57$3%"'$"7'=(<,$(&6.:(5(43F(&63'*(
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