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$4'%&0%! $4+! <&+0%55%#! %1#%+! 4'+:;-&=4&%#! >?+0%@+!@%-&%&%! >0'#$%#6!7%+A
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01B#!/8##%#! 1#!455%#!"#$%&'#(%#! 51%(%#6!$1%!+%10!$%@! 5%030%#!%&:B5(&%1,-%#!

D'15$!KB&(%#B@@%#!7'&$%#C!LM'+'@4#B!N!>%5=?!)**OP!!
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+&"#$"( '$,-$.$%/( 0$%#$"( 12""3( 45666( 789:;( +<=>-,-$%/( #2?( @A?/$=( "-BC/(

<#$%(0$%#$"(-"(#$%(,2&..DC-'$"(E$%?-<"(F$-=(G$?/$"(H$C,$%($"/#$B1/I(?<,,/$(

#2?( +<".-'&%2/-<"?=2"2'$=$"/( #-$( ,$/J/$( -"( #2?( K$"/%2,L$%J$-BC"-?( '$,2M

#$"$( !"#$%&"'( #$?( N&$,,B<#$?( %OB1'D"'-'(=2BC$"3( P$/%<..$"$( 6"/0-B1,$%(

1Q""$"(#-$(2&.'$/%$/$"$"(H$C,$%(#2""(2&.( -C%$"(R$BC"$%"(1<%%-'-$%$"(&"#(

#-$(1<%%-'-$%/$"(!"#$%&"'$"(#2""(J&($-"$=(?>D/$%$"(K$-/>&"1/("$&(-"(#2?(

+<".-'&%2/-<"?=2"2'$=$"/( ,2#$"3( S-$?$?( E<%'$C$"( ?<,,( '2%2"/-$%$"I( #2??(

#$%( N&$,,B<#$( -=( +<".-'&%2/-<"?=2"2'$=$"/( ?/$/?( ,2&..DC-'( -?/3( 4H<0,$%(

)**T;(

2.3 Berücksichtigung von Änderungen in der 

Systemmodellierung 

U<#$,,$( ?-"#( L$%$-".2BC/$( VFF-,#$%( #$%( R$2,-/D/3( @A?/$==<#$,,$( ?-"#( U<M

#$,,$I( #-$( $-"( @<./02%$M@A?/$=( F$?BC%$-F$"W( P$-?>-$,$( .O%( @A?/$==<#$,,$(

?-"#( #2?( V"2,A?$=<#$,,I( @A?/$=$"/0&%.?=<#$,,( &"#( $-"( #$/2-,,-$%/$?( 6"/M

0&%.?=<#$,,3(S2?(V"2,A?$=<#$,,(1<"J$"/%-$%/(?-BC(2&.(6"/-/D/$"(#$%(%$2,$"(

X$,/I( #-$( .O%( $-"( @A?/$=(0-BC/-'( $%?BC$-"$"3(6-"(#$/2-,,-$%/$?(6"/0&%.?=<M

#$,,(-?/($-"$(L$%$-".2BC/$(S2%?/$,,&"'(#$?(N&$,,B<#$?I(#-$(L<"(S$/2-,?(#$%(5=M

>,$=$"/-$%&"'( 2F?/%2C-$%/3( 6-"( @A?/$=$"/0&%.?=<#$,,( L$%$-".2BC/( ?<0<C,(

#2?(V"2,A?$=<#$,,(2,?(2&BC(#2?(#$/2-,,-$%/$(6"/0&%.?=<#$,,(&"#(.<1&??-$%/I(

0-$(2&?(#$=(V"2,A?$=<#$,,( $-"(@<./02%$M@A?/$=($"/0-B1$,/(0$%#$"(12""3(

4P2,J$%/()**7;(

5"( #$%( ?/%&1/&%-$%/$"( V"2,A?$( &"#( #$=( ?/%&1/&%-$%$"( S$?-'"( Y@VZ@S[(

4S$=2%B<(78:8;( L$%0$"#$/( \$#$?(#-$?$%(U<#$,,$( $-'$"$(H<%=2,-?=$"(&"#(

@A"/2]^(S-$(?/%&1/&%-$%/$(V"2,A?$(Y@V[(?-$C/(J&%(U<#$,,-$%&"'(#$%(V".<%#$M

%&"'$"( S2/$".,&??#-2'%2==$( L<%I( #-$( ?BC%-//0$-?$( L$%.$-"$%/(0$%#$"3( S2M

#&%BC($]-?/-$%$"(F$%$-/?(-=(V"2,A?$=<#$,,(2F?/%21/$(U<#$,,$(?<0-$(U<#$,,$(

=-/(?$C%(#$/2-,,-$%/$"(5".<%=2/-<"$"(OF$%(#2?(J&($"/0-B1$,"#$(@A?/$=3(S2?(

?/%&1/&%-$%/$(S$?-'"(Y@S[("-==/(#2?(V"2,A?$=<#$,,(2,?(6-"'2F$(&"#($%J$&'/(

2&?(#-$?$=(#&%BC(G%2"?.<%=2/-<"(<#$%(G%2"?21/-<"?2"2,A?$($-"$(@<./02%$M

?/%&1/&%3(@-$(-?/($-"(1<=>,$//("$&$?(U<#$,,(=-/(2"#$%$%(_</2/-<"I(?<'3(!"#$%&

"$#'( %)*#"!3(+"#$%"$#'( %)*#"!( $"/C2,/$"( $-"$(S$1<=><?-/-<"(#$?( @A?/$=?( -"(

+,!"'--.&

/'00'(
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(%#!"#$%&'#(%#! .7!F#84B<%=I!1B<-%7%#-6'&:<=!'#$!$%-8.44.%&-%#!9#-6'&:<=

7/$%440! >8! 1FR1>! $8S/#! 8'<(%3-I! $8<<! P'! H%(.##! $%<! 1B<-%7%#-6'&:<! %.#!

S/44<-Q#$.(%<!F#84B<%7/$%44!P'&!L%&:O('#(!<-%3-I!:O3&%#!$.%<%!"#$%&'#(%#!

.#! 1FR1>! $8P'I! $8<<! $8<! 1B<-%7%#-6'&:<7/$%44! ?%.! T%$%&! "#$%&'#(! #%'!

O?%&<%-P-!6%&$%#!7'<<0!

!

F??0!UV!F#84B<%=W?T%,-7/$%44!%.#%<!A'4-.7%$.8!J48B%&<V!>%&!A'4-.7%$.8!J48B%&!<X.%4-!A%$.%#!8?0!F4<!

A%$.%#!'#-%&<-O-P-!%&!1/#(<!'#$!+.47%0!!!

Y7!Z%(%#<8-P! P'! 1FR1>! S%&6%#$%-! $.%! /?T%,-/&.%#-.%&-%! 1/:-68&%%#-6.2,=

4'#(!7.-![A\!@+/64%&!)DD]E!W?T%,-$.8(&877%!84<!$'&23(%3%#$%!;/-8-./#!

P'&! H%<23&%.?'#(! $%&!A/$%44%! 8'<! F#84B<%I! 1B<-%7%#-6'&:! '#$! $%-8.44.%&=

-%7! 9#-6'&:0! >.%! /?T%,-/&.%#-.%&-%! F#84B<%! .$%#-.:.P.%&-! W?T%,-%! $%&! F#=

6%#$'#(<$/7Q#%!'#$!%&<-%44-!7.-!$.%<%#!%.#!F#84B<%=W?T%,-7/$%440!F??0!U!

P%.(-!%.#!F#84B<%=W?T%,-7/$%44!:O&!%.#%#!A'4-.7%$.8!J48B%&I!$%&!1/#(<!'#$!

+.47%!8?<X.%4%#!,8##0!

!

F??0! ^V! 1B<-%7%#-6'&:<=W?T%,-7/$%44! %.#%<! A'4-.7%$.8! J48B%&<V! >.%! G48<<%! A'4-.7%$.8! 1X%.23%&!

$.%#-!$8P'I!A%$.%#!P'!<X%.23%&#!'#$!48$%#0!!!
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234$56$(.&,(#$%(AB,&"',#87>"$C(#.,(D%'$3"+,( +,6($+"(;0,6$7$"6<&%:,1231

4$5678#$//E( *.,( ;0,6$7$"6<&%:,1234$5678#$//( #$,( F&/6+7$#+.( G/.0$%,( +"(

-33E(H($%<$+6$%6(#.,(-"./0,$1234$5678#$//(.&,(-33E(I(&7($+"$"(F&/6+7$#+.(

;J$+?@$%K($+"$"(=$"6%./$"(*.6$",J$+?@$%K(&7(F&/6+7$#+.(*.6$+$"(.3=&/$'$"(

&"#(=&(/.#$"E((

(

-33E(LM(234$56$"6<&%:,1234$5678#$//(:N%($+"$"(F&/6+7$#+.(G/.0$%M(FGO1(;J$+?@$%(&"#(FGP1(;J$+?@$%(

,+"#(;6%.6$'+$"(=&%(;J$+?@$%&"'(98"(F&/6+7$#+.(*.6$+$"E(((

*$%(#$6.+//+$%6$(D"6<&%:K( +"(#$%(834$568%+$"6+$%6$"(F8#$//+$%&"'(234$56$"61

<&%:,1234$5678#$//( '$".""6K( 9$%:$+"$%6( #.,( ;0,6$7$"6<&%:,78#$//( &"#(

,?@/+$Q6( #+$( AN?5$( =<+,?@$"( ;0,6$7$"6<&%:( &"#( R7J/$7$"6+$%&"'E( *.=&(

<$%#$"( S/.,,$",?@"+66,6$//$"( ,J$=+:+=+$%6K( #+$( T+$#$%9$%<$"#3.%5$+6( $%1

@B@6K( &"#( 2J6+7+$%&"'$"( 98%'$"877$"E( UV%&$''$( W( *&68+6( )XXOY( -33E( L(
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,

>''=, 8L@, AB1&($/93#/, 2)*#++, C4", D#1#"$#"41%, #$1#/, !"#$%&'#5+&1/=, !)"0/=, ;)1, >''=, 8?, EF2GH

I#J4#1C*$&%"&((K,

>''=,MN,C#$%0,&+/,O#$/5$#+,#$1,F2G,P1/0&1C*$&%"&((,QR",*$#,!"#$%&'#1,:,41*,8,

*#/,24+0$(#*$&, S+&B#"/=, P1, *#", !"#$%&'#, :, /)++, *#", >1T#1*41%/Q&++,Songs-

Abspielen, %#+$#Q#"0, T#"*#17, $1, !"#$%&'#, 8, C4/60C+$93, *#", >1T#1*41%/Q&++,

VideoAbspielen=,A#",>1T#1*41%/Q&++,SongsAbspielen,$/0,'#$,*#",U"/0#++41%,

*#",!"#$%&'#,8,'#"#$0/, $(5+#(#10$#"0,41*,#"/93#$10,*&3#",14", $(,!"#$%&'#H

liefereFreigabedeskriptor()

liefereFreigabeplanungsentitäten()

liefereKnowledgeNuggets()

:Freigabeplan

liefereVorangegangene
Freigabe()

vorangehende
Freigabe F1:

Freigabe

Freigabe-
deskriptor

Freigabe F1
:Freigabe-
deskriptor

Knowledge
Nugget 

Freigabe F1:
Knowledge

Nugget

rolling 
Roadmap
:Roadmap

:Freigabeplan

nachfolgende
Freigabe F2
:Freigabe

Freigabe-
deskriptor

Freigabe F2
:Freigabe-
deskriptor

liefereKnowledgeNuggets()

Knowledge
Nugget 

Freigabe F2:
Knowledge

Nugget

liefereFreigabeplanungsentitäten()

berechneDiff()

liefereFreigabedeskriptor
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/,'0!+$#!"#$%&'($!12!3'!+$#!405$0+60&78',,!VideoAbspielen! %0! !"#$%&'($!9!

0$6!%7:;!)677!$#!+*#:!0*<=!6)&$7$:>:!5$#+$0!60+!$#7<=$%0:!+$7=',(!%)!"#$%?

&'($/,'0!+$#!"#$%&'($!92!!

!

4((2!@AB!"#$%&'($/,C0$!60+!D0*5,$+&$!E6&&$:7!8F#!>5$%!'68$%0'0+$#8*,&$0+$!"#$%&'($0!1!60+!92!3$#!
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5$#+$0!60+!%7:!+')%:!7:$:7!L*07%7:$0:!)%:!+$0!'L:6$,,$0!K#&$(0%77$0!+$#!GM?

7:$)$0:5%<L,60&2!3'+6#<=!N$#7<=)%,>:!+'7!=%$#!N*#&$7:$,,:$!"#$%&'($)*+$,,!

+%$! */$#':%*0$,,$! 60+! 7:#':$&%7<=$! O,'060&! 60+! $#,'6(:! +M0')%7<=$! P*'+?

)'/7B!Q0+$#60&$0!'67!!+$#!GM7:$)$0:5%<L,60&!5%#L$0!7%<=!60)%::$,('#!'68!

+%$!O,'060&!$%0$#!"#$%&'($!60+!+%$!P*'+)'/!'672!I+$0:%8%>%$#:!($%7/%$,75$%7$!

$%0!K0:5%<L,$#!$%0!0$6$7!R$#L)',!60+!8F&:!$7!$%0$#!"#$%&'($!=%0>6;!8F=#:!+%$!

H$#(%0+60&! N*0! P*'+)'/7!)%:! D0*5,$+&$!E6&&$:7! +%#$L:! >6! $%0$#! 40/'7?

760&!+$#!P*'+)'/!60+!+$7!"#$%&'($/,'072!D'00!+'7!R$#L)',!0%<=:!)$=#!60?

:$#! S$#F<L7%<=:%&60&! +$#! >6#! H$#8F&60&! 7:$=$0+$0! P$77*6#<$0! %)/,$)$0?

:%$#:!5$#+$0;!)677!+$#!!"#$%&'($)'0'&$#!$0:7<=$%+$0;!5%$!+%$!P*'+)'/!&$?

C0+$#:!5$#+$0!7*,,2!3'>6!N$#5$0+$:!+$#!"#$%&'($)'0'&$#!"#$%&'($*/$#':%*?

0$0;!+%$!%)!0C<=7:$0!4(7<=0%::!($7<=#%$($0!5$#+$02!!

Freigabe 1:
Freigabe

Freigabedeskriptor F1:
Freigabedeskriptor

SongsAbspielen:
Anwendungsfall

Freigabe 2:
Freigabe

Freigabedeskriptor  F2 
:Freigabedeskriptor

VideosAbspielen:
Anwendungsfall

FreigabeplanFP1:
Freigabeplan

Freigabeplan FP2
:Freigabeplan

Knowledge Nugget 
Freigabe 1 

:Knowledge Nugget

Knowledge Nugget 
Freigabe 2 

:Knowledge Nugget
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3.5 Freigabeoperationen 

/#", 0)"&1%#2#1*#, 3'4521$66, 2&6, %#7#$%68,9$#, !"#$%&'#:+;1#, *$"#<6, &=4, *#1,

>)*#++#1,*#",?1)9+#*%#,@=%%#64,%#1#"$#"6,9#"*#1A,B1*#"1,C169$5<+#",*$#4#,

>)*#++#, DE2"6, *$#4, &+4, !)+%#, 7=, #$1#", F#";1*#"=1%, *#", !"#$%&'#:+;1#8, 9)G

*="52,4$52,*#",!"#$%&'#(&1&%#",E'#",B1*#"=1%#1,&=4,*#1,HI46#(#169$5<G

+=1%4&<6$0$6;6#1, '#9=446, $46A, 31&+)%, <&11, #$1, !"#$%&'#(&1&%#",

!"#$%&'#):#"&6$)1#1, 0#"9#1*#18, =(, *$#, !"#$%&'#:+;1#, 4)9$#, *$#, >)*#++#,

*#",?1)9+#*%#,@=%%#64,7=,()*$D$7$#"#1A,/$#,4)D)"6$%#,B1*#"=1%,*#",>)*#++#,

'#$, 31:&44=1%#1, *="52, *#1, !"#$%&'#(&1&%#", DE2"6, 7=, #$1#", #"2J26#1, K#G

9=4462#$6,E'#",B1*#"=1%#1,'#$,*#1,C169$5<+#"1A,,

!"#$%&'#):#"&6$)1#1, 0#";1*#"1, &=D#$1&1*#"D)+%#1*#, !"#$%&'#18, $1*#(, 4$#,

!"#$%&'#:+&1=1%4#16$6;6#1, 2$17=DE%#18, #16D#"1#1, )*#", 0#"452$#'#1L, 7=*#(,

<J11#1,!"#$%&'#1,7=4&((#1%#+#%6,)*#",%#4:+$66#6,9#"*#1A,

,

3''A,MNO,/#6&$++$#"6#",C169="D,#$1#",!"#$%&'#,

/$#, P:#"&6$)1,hinzufügen(), DE%6, *#", !"#$%&'#, #$1#, !"#$%&'#:+&1=1%4#16$6;6,

2$17=8, '#$4:$#+49#$4#, 9#11, #$1, 1#=#", 319#1*=1%4D&++, $*#16$D$7$#"6, 9="*#A,

/="52,*&4,Q$17=DE%#1, %#2J"6, *$#, !"#$%&'#:+&1=1%4#16$6;6, 7=", '#6"#DD#1*#1,

!"#$%&'#8,*&4,2#$R6,4$#,9$"*,*#(,!"#$%&'#*#4<"$:6)",2$17=%#DE%6A,@#'#1,*#",

!"#$%&'#:+&1=1%4#16$6;6,4#+'46,9$"*,E'#":"ED68,)',&1*#"#,3"6#D&<6#8,*$#,1)6G

9#1*$%,4$1*8,=(,*$#,!"#$%&'#:+&1=1%4#16$6;6,=(7=4#67#18,#S$46$#"#1A,T46,*$#4,

*#",!&++8,9#"*#1,*$#4#, #'#1D&++4, *#(,>)*#++, *#",!"#$%&'#,2$17=%#DE%6A,K#$G

4:$#+49#$4#, '#46#26, #$1, 319#1*=1%4D&++, &=4, #$1#(, C"#$%1$4D+=448, *#", *$#,

H52"$66#, *#", 3<6#="#, =1*, *#4, HI46#(4, '#452"#$'6A, U&5)'4)1, VU&5)'4)1, #6, &+A,

NWWXY, VU&5)'4)1,#6, &+A, NWW-Y, +#$6#6, &=4,*$#4#1,H52"$66#1,:&"6$7$:$#"#1*#,P'G

Z#<6#,#$1#4,319#1*=1%4D&++4,&',=1*,46#++6,4),#$1#,F#"'$1*=1%,79$452#1,31G

9#1*=1%4D;++#1, =1*, *#1,P'Z#<6()*#++, 2#"A,[$"*, #$1, 319#1*=1%4D&++, #$1#",

!"#$%&'#,2$17=%#DE%68,<J11#1,*$#,:&"6$7$:$#"#1*#1,P'Z#<6#,*#4,319#1*=1%4G

D&++4,*&11,#'#1D&++4,%+#$52,*#(,!"#$%&'#*#4<"$:6)",2$17=%#DE%6,9#"*#1A,,

+hinzufügen(Freigabeplanungsentität)
+entfernen(Freigabeplanungsentität)
+verschieben(Freigabeplanungsentität, Freigabe)
+splitten(): Freigabe
+verschmelzen(Freigabe)

deadline
Freigabe
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4 Begründungsbasiertes 

Freigabemodell 
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4.1 Freigabeszenarios 
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/1$0.",&")./$",#+*")D"&+$,1)."$+$*",-"-F.G&.",&"0.I"$-",2-"&.M$"@@"&.8:&&"&.

',". G&-"$"))"&I"$-$"-"$. ',". /$",#+*")D"&+$,1). '"$. I"$)67,"'"&"&. >-+&'1$-".

I"$#2",67"&.(&'.",&".#"0",&)+0".U:)(&#."$+$*",-"&F.

O0.)1267".+2-"$&+-,I"&.G092"0"&-,"$(&#"&.D(."$8(&'"&.(&'.D(.I"$#2",67"&.

)1?,".V$%&'".@%$.#"-$1@@"&".E&-)67",'(&#"&.&+67I122D,"7"&.D(.8:&&"&=.,&-"A

#$,"$-.',")".5,))"$-+-,1&./$",#+*")D"&+$,1).,&.'+).WO>EA!"#$%&'(&#)01'"22F..

!"#$%&'#(#)

*+"$,-."#/0

!"#$%&'#*1#)

/&"$.*023"0

(#/0456-$7#)

($&086&9#"0

:#"-#$6-#*0

!"#$%&'#)

7&/&%#7#/-0
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4.1.1 Integration in das Begründungsmodell 

5++6!47!8#-$.!(-#!+#*.#9#'(#'!:2,**#'!/%,$#*.#22)'$!;!""#$<=!>1%*?92,$!;%&'(

%'")*<=!:%-.#%-)0!;+&!,$&!'-<!)'(!"#@#%.)'$!;)""$"".$-,<!(#*!ABCDE"#$%&'E

()'$*01(#22*=! @-#! *-#! -'! 5+*?9'-..! 76F! +#*?9%-#+#'!@)%(#'6! D-'#! /%#-$,+#!

9,.! #-'#'! *G#8-#22#'! !""#$=! #-'#! /%#-$,+#E/%,$#*.#22)'$H! IJ#2?9#! K#%L0,2#!

*122#'! -'! (-#*#%! /%#-$,+#! )0$#*#.8.! @#%(#'MN! K#9%#%#! ,2.#%',.-O#! /%#-$,E

+#*8#',%-1*! *-'(! >1%*?92P$#! 8)%! QR*)'$! (-#*#%! /%,$#*.#22)'$! )'(! $#+#'!

0R$2-?9#!5'.@1%.#'!,)S!(-#*#!/%,$#*.#22)'$6!!

!

5++6! 47H! "#$%&'()'$*01(#22! S&%! D'.*?9#-()'$#'! -0! /%#-$,+#0,',$#0#'.6! /%#-$,+#*8#',%-1*! *-'(!

>1%*?92P$#! S&%!(-#! T0G2#0#'.-#%)'$!#-'#%!/%#-$,+#!)'(!LR''#'!,'!U,'(!O1'!:%-.#%-#'!+#@#%.#.!)'(!

O#%$2-?9#'!@#%(#'6!!

:%-.#%-#'! ;+&!,$&!'-<! *-'(!@&'*?9#'*@#%.#!V),2-.P.#'=!(-#! #-'#!/%#-$,+#!9,E

+#'!*122.#6!C-#!(-#'#'!(#0!>#%$2#-?9!0#9%#%#%!/%#-$,+#*8#',%-1*=!-'(#0!(-#!

/%#-$,+#*8#',%-1*!+#8&$2-?9!(#%!:%-.#%-#'!+#@#%.#.!@#%(#'=!@-#!$).!*-#!(-#*#!

#%%#-?9#'6!W#%!>1%*?92,$! 2-#S#%.!0-.!(#%!K#.91(#!getAssessment( Criterion 

c)! *#-'#! "#@#%.)'$! +#8&$2-?9! #-'#*! :%-.#%-)0*6! :%-.#%-#'! LR''#'! S%#-! (#S-E

'-#%.!@#%(#'!)'(!O,%--#%#'!X#!',?9!Y%1X#L.=!:)'(#'!1(#%!8)!+#.%,?9.#'(#0!

CZ*.#06! "#-*G-#2*@#-*#! L,''! 0,'! (-#! 52.#%',.-O#'! S&%! (-#! 8@#-.#! /%#-$,+#!

I(-$-.,2#%!D0GS,'$N!)'(!I.%,(-.-1'#22#%!D0GS,'$N!+#8&$2-?9!-9%#%!T''1O,.-O-E

.P.=!"#').8#%S%#)'(2-?9L#-.=!K1+-2-.P.!+#@#%.#'6!!

B0!,)?9!A#**1)%?#'+#(,%S! )'(!(,*!D%%#-?9#'!O1'![#*?9PS.*8-#2#'!0-.!K#E

.%-L#'! 8)! )'.#%*.&.8#'=! @-#! *-#! (-#! .%,(-.-1'#22#! /%#-$,+#G2,')'$! #-'*#.8.=!

S&9%.!(-#*#!W-**#%.,.-1'!+#%#?9'#.#!:%-.#%-#'!#-'6!W-#!"#@#%.)'$! ! #-'#*!+#E

%#?9'#.#'!:%-.#%-)0*!@-%(! '-?9.! (-%#L.! ,'$#$#+#'=! *1'(#%'!0-.!U-2S#! #-'#%!

1

1

**

Freigabe

Freigabe-
Fragestellung

Issue

Freigabeszenario

Criterion

Assessment

getAssessment(Criterion c)
 

Proposal

/&$!0)1$(

/&)0$",$**#-02

3&!,$&!$-2

4$&$+5-$,$2

3&!,$&!$-2



!"#$%&'(&#)*+),"$-")./$",#+*"01'"22.34.

/1$0"2. (&'. 5+$+0"-"$&. *"$"67&"-8. 9,&". /1$0"2. ,)-. ",&". !"$"67&(&#):1$;

)67$,<-=.',".+&#,*-=.>,".',".",&?"2&"&.!">"$-(&#"&.:"$$"67&"-.>"$'"&.)122"&8.

@,".!">"$-(&#"&."$7A2-.',"./1$0"2.+().'"&.5+$+0"-"$&=.',".>,"'"$(0.B$,-";

$,"&. 1'"$. /1$0"2&. )",&. CD&&"&8. E),"7". F**8. GGH. /$",#+*"I2+&(&#)"&-,-A-"&.

CD&&"&.',$"C-.0,-.B$,-"$,"&.*">"$-"-.(&'.:"$#2,67"&.>"$'"&8..

.

F**8.GGJ.!"$"67&"-".B$,-"$,"&.?($.!">"$-(&#.:1&.+2-"$&+-,:"&./$",#+*")?"&+$,1)J.9,&./$",#+*")?"&+$,1.

&%-?-.*",.'"$.F()>"$-(&#.'"$.!">"$-(&#.",&").*"$"67&"-"&.B$,-"$,(0).',".!">"$-(&#.'"$./$",#+*";

I2+&(&#)"&-,-A-"&.*"?%#2,67.+&'"$"$.B$,-"$,"&8.

B1&C$"-". /1$0"2&. ,0I2"0"&-,"$"&. ',". K"-71'". berechne(int[] args). :1&.

/1$0"28.F**8.G4.#,*-.",&"&.L*"$*2,6C.%*"$./1$0"2&J.@,".M(00".+'',"$-.0"7;

$"$".%*"$#"*"&".F$#(0"&-"=.',".@,:,),1&.C+&&.N.F$#(0"&-".-",2"&=.',".@,<<";

$"&?. ?,"7-. :10."$)-"&.F$#(0"&-.>",-"$".%*"$#"*"&". +*=. ',".K(2-,I2,C+-,1&.

0(2-,I2,?,"$-.',".%*"$#"*"&"&.F$#(0"&-"8.K,&,0(0.*?>8.K+O,0(0.*")-,0;

0"&.'"&.C2",&)-"&.*?>8.#$DP-"&.Q"$-.'"$.%*"$#"*"&"&.F$#(0"&-"8..

..

F**8.G4J./1$0"2&.,0.K1'"22.?(0.*"#$%&'(&#)*+),"$-"&./$",#+*"0+&+#"0"&-.

1

1

*

*

*1*
*

CriterionAssessment

Parameter

getAssessment(Criterion c)
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liefereBewertung(Criterion c)
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Freigabeplanungsentität
liefereParameter()
berechne(int[] args)
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Summe Differenz Multiplikation MinimumDivision Maximum
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"#-*4-#2*5#-*#!67''#'!0-.!8-29#!+#%#:;'#.#%!<%-.#%-#'!(-#!,2.#%',.-=#'!/%#->

$,+#*?#',%-1*!@(-$-.,2#%!A049,'$B!!)'(!@.%,(-.-1'#22#%!A049,'$B!(#%!?5#-.#'!

/%#-$,+#!!(#*!C)2.-0#(-,!D2,E#%*!',:;!-;%#0!F#*,0.,)95,'(!-'!C-.,%+#-.#%>

*.)'(#'!=#%$2-:;#'!5#%(#'G!H,?)!5#%(#'!,22#!/%#-$,+#42,')'$*#'.-.I.#'!(#%!

+#-(#'!/%#-$,+#*?#',%-1*!+#?&$2-:;!(#%! ! +#'7.-$.#'!C-.,%+#-.#%*.)'(#'!+#>

5#%.#.G! J#(#*! /%#-$,+#*?#',%-1! 6,''! (-#! K)95I'(#! 9&%! *#-'#! /%#-$,+#42,>

')'$*#'.-.I.#'! ,)9,((-#%#'L! 5#''! #-'! +#%#:;'#.#*! <%-.#%-)0!

@F#*,0.,)95,'(!-'!C-.,%+#-.#%*.)'(#'B!0-.!M)00#!,2*!/1%0#2!)'(!(#0!<%->

.#%-)0!C-.,%+#-.#%*.)'(#'!,2*!D,%,0#.#%!(#9-'-#%.!5-%(G!

!

!

K++G! N3O! A%0-..2)'$! (#%! "#5#%.)'$! #-'#*! +#%#:;'#.#'! <%-.#%-)0*O! H,*! /%#-$,+#*?#',%-1! 9%,$.! (-#!

"#5#%.)'$#'!*#-'#%!/%#-$,+#42,')'$*#'.-.I.#'!,+!)'(!2I**.!*-#!=1'!#-'#%!/1%0#2!+#%#:;#'G!

P)%! A%0-..2)'$! (#%! "#5#%.)'$! #-'#*! +#%#:;'#.#'! <%-.#%-)0*! 5#%.#.! (,*!

/%#-$,+#*?#',%-1! -'! (#%! C#.;1(#! liefereBewertung(Criterion c)! (-#! /1%0#2!

,)*!)'(!;12.!*-:;!(-#!"#5#%.)'$#'!9&%!,22#!*#-'#!/%#-$,+#42,')'$*#'.-.I.#'G!

K++G!N3!?#-$.!(-#!"#%#:;')'$!(#*!F#*,0.,)95,'(*!-'!C-.,%+#-.#%*.)'(#'!9&%!

(,*! /%#-$,+#*?#',%-1! @(-$-.,2#%! A049,'$BG! P)'I:;*.! ;12.! *-:;! (,*! /%#-$,+#>

*?#',%-1! =1'! *#-'#0! /%#-$,+#42,'! (-#! '#)! )0?)*#.?#'(#'! /%#-$,+#>

42,')'$*#'.-.I.#'!HQ">R!)'(!RQ>M;15G!H,''! 9%,$.!#*!+#-!(#0!+#%#:;'#.#'!

liefere Freigabe-
planungsentitäten()
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Freigabeszenario

Freigabe-
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Freigabe-

plan
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Freigabe-
planungs-

entität

liefereFormel()

berechne([120,80])

TV-Show 
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Freigabe-
planungs-
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liefereParameter()

liefereBewertung(
Gesamtaufwand in 
Mitarbeiterstunden)

Summe
:Formel

liefereBewertung(Aufwand in Mitarbeitersunden)

liefereBewertung(Aufwand in Mitarbeitersunden)

!"#"$%&'()

"*'"+),$"*(-.

/"+0"'-$*1+)

2"$(3"*45)6"$)

,$"*(-/"+0".

'-$*1+)7"+)

8&3%*9"7*-)

:3-;"$+)



!"#$%&'(&#)*+),"$-")./$",#+*"01'"22.34.

5$,-"$,(0.&+67. '"$. /1$0"2. (&'. "$782-. ',". 9(00":.;"267". '"&.<(=;+&'. ,&.

>,-+$*",-"$)-(&'"&.+2).?+$+0"-"$.7+-@. A"-B-.*")1$#-.),67.'+)./$",#+*")B"&+C

$,1. D1&. '"&. *",'"&. /$",#+*"E2+&(&#)"&-,-8-"&. 0,-. liefereBewertung( 

Aufwand in Mitarbeiterstunden). ',". !";"$-(&#:. ;,". D,"2". >,-+$*",-"$)-(&C

'"&.=%$.),".&F-,#.),&'@.9672,"G2,67.H+&&.',"./1$0"2.',")".I"$-".0,-.'"$.>"C

-71'".berechne(int[] args).)(00,"$"&@.

4.1.2 Freigabepläne und -deskriptoren  

J,&. /$",#+*")B"&+$,1. *")-"7-. +(). ",&"0. ",#"&"&. /$",#+*"'")H$,E-1$. )1;,".

",&"0. /$",#+*"E2+&@. K"$. /$",#+*"'")H$,E-1$. *")67$",*-. ',". 9L)-"001'"22".

'")./$",#+*")B"&+$,1).(&'.',"&-. C.;,". +(67.*",. /$",#+*"&. C. +2).>+$H,"$(&#.

=%$.5&1;2"'#".M(##"-)@.!",.'"$.J$)-"22(&#.",&")./$",#+*")B"&+$,1).;,$'.B(C

&867)-.",&.&"("$./$",#+*"'")H$,E-1$."$B"(#-:. =%$.'"&.'+&&.;,". ,&.<*)67&,--.

N@N.*")67$,"*"&.",&".5&1;2"'#".M(##"-./+*$,H.',".&F-,#"&.5&1;2"'#"..M(#C

#"-). #"&"$,"$-@. K,")". 5&1;2"'#". M(##"-). "$2+(*"&. #2",67B",-,#. ",#"&". 9LC

)-"001'"22". =%$. +2-"$&+-,D". /$",#+*")B"&+$,1). +()B(+$*",-"&. (&'. B(.

"$H(&'"&@.

.

.

<**@.N4O.>1'"22.",&")./$",#+*")B"&+$,1)O.J,&./$",#+*")B"&+$,1.7+-.",&"&./$",#+*"'")H$,E-1$.(&'.",&"&.

/$",#+*"E2+&@..

K"$. /$",#+*"E2+&. ",&"). /$",#+*")B"&+$,1). B",#-:. ;"267". /$",#+*"E2+&(&#)C

"&-,-8-"&. *",. '"$. P0E2"0"&-,"$(&#. ",&"). /$",#+*")B"&+$,1). &"(. "$)-"22-.

;"$'"&. 0%))"&@. /%$. ',". J$0,--2(&#. ',")"$. /$",#+*"E2+&(&#)"&-,-8-"&.

*"&F-,#-. '"$. /$",#+*"E2+&. ",&"&. ;",-"$"&. /$",#+*"'")H$,E-1$:. B(. '"0. "$.

*
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1
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#-'#'! 5'.#%*67-#(! +#%#67'#.8! 50! #-'#'! 9:#-.#'! /%#-$,+#(#*;%-<.1%! 9)!

=-'(#'>! (#%! (#'! ?)*.,'(! (#*! @A*.#0*! +#-! "#$-''! (#%! B'.:-6;2)'$! (#*!

/%#-$,+#*9#',%-1*! +#*67%#-+.>! C#%7D2.! *-67! (#%! /%#-$,+#<2,'>! :-#! :#''! (,*!

/%#-$,+#*9#',%-1!#-'#!EF*)'$!(#%!/%#-$,+#=%,$#*.#22)'$!:D%#8!!

?)(#0!)'.#%*.&.9.!#-'!/%#-$,+#*9#',%-1!:-#!(-#!/%#-$,+#!,)67!(-#!G<#%,.-1H

'#'!hinzufügen()>!entfernen()>!verschieben()>!splitten()!)'(!verschmelzen()>!

)0!/%#-$,+#*9#',%-1*!9)!01(-=-9-#%#'8!!

4.2 Begründungen aus der Kommunikation 

I100)'-;,.-1'! 7,.! #-'#! +#(#).#'(#! J122#! -'! (#%! @1=.:,%##'.:-6;2)'$!

KI%,).! L! @.%##.#%! MNN3O8! ?)0! "#-*<-#2! =-'(#'! :D7%#'(! (#%! P'=1%(#%)'$*H

,',2A*#!Q#*<%D67#!)'(!R-*;)**-1'#'!9:-*67#'!P',2A*.#'!)'(!I)'(#'!*.,..>!

)0!(-#!P':#'()'$*(10D'#!1(#%!P'=1%(#%)'$#'!9)!C#%*.#7#'8! S0!@A*.#0H

#'.:)%=! :#%(#'! I1'9#<.#! (#%! EF*)'$*(10D'#>! :-#! P%67-.#;.)%#'>! /%,0#H

:1%;*! 1(#%! "-+2-1.7#;#'>! (-*;).-#%.>! $#$#'#-','(#%! ,+$#:1$#'! )'(!

(,7-'$#7#'(!C#%$2-67#'>!:-#!*#7%!*-#!B'.:)%=*9-#2#!)'.#%*.&.9#'8!!

T'(#%)'$#'! -0! /%#-$,+#0,',$#0#'.! *-'(! #-'#! ;100)'-;,.-1'*-'.#'*-C#!

P)=$,+#>! (#''! #*! -*.! (-#! P)=$,+#! (#*! /%#-$,+#0,',$#%*! (-#! P)*:-%;)'$#'!

#-'#%!T'(#%)'$!9)!,',2A*-#%#'8!R-#*!$#*67-#7.!-'!Q#*<%D67#'!0-.!+#.%1==#'#'!

S'.#%#**#'C#%.%#.#%'>!:-#!I)'(#'>!P',2A*.#'>!P%67-.#;.#'!1(#%!U%1$%,00-#H

%#%'8!"#-*<-#2*:#-*#!*#7#'!,$-2#!V#.71(#'!W%#==#'!C1%>!)0!(-#!P)*:-%;)'$#'!

C1'!T'(#%)'$#'!,)=!(-#!B%*.#22)'$!(#%!/%#-$,+#!9)!,',2A*-#%#'8!!

I100)'-;,.-1'*01(#22#!;F''#'!R-*;)**-1'#'!)'(!B%$#+'-**#!C1'!Q#*<%DH

67#'!,0!Q,'$>!<#%!W#2#=1'>!B0,-2C#%;#7%>!X7,.*!1(#%!R-*;)**-1'*=1%#'!(,%H

*.#22#'8!I100)'-;,.-1'*01(#22#!#%2,)+#'!(,0-.!Q%&'(#!=&%!P'=1%(#%)'$#'!

1(#%! $#.%1==#'#! B'.*67#-()'$#'! ',679)C1229-#7#'! )'(! (-#'#'! ,2*! "#$%&'H

()'$#'! +#-! B'.*67#-()'$#'! &+#%! T'(#%)'$#'! -0! /%#-$,+#0,',$#0#'.8!

KY12=!Z[[4O!

R,*! 7-#%! C1%$#*.#22.#! V1(#22! 9)0! +#$%&'()'$*+,*-#%.#'! /%#-$,+#0,',$#H

0#'.! *.-00.!0-.! (#0! -'! KY12=! Z[[4O! +#*67%-#+#'#'!J5@BHV1(#22! &+#%#-'\!

@A*.#001(#22#2#0#'.#! ;F''#'! ()%67! I100)'-;,.-1'*01(#22#2#0#'.#!

,''1.-#%.!:#%(#'!)'(!+-2(#'!(,()%67!(#'!I1'.#].! =&%! (-#!I100)'-;,.-1'8!

!"#$%&'()#)*
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5,&.6100(&,7+-,1&)01'"22"2"0"&-.*,2'"-.',".6100(&,7+-,1&.%*"$. ",&.*"8

)-,00-"). 9:)-"001'"22"2"0"&-. +*;. 6100(&,7+-,1&)01'"22"2"0"&-". <"$8

'"&. ',$"7-. 0,-. '"&. 9:)-"001'"22"2"0"&-"&. +))1=,,"$->. +(?. ',". ),@A. ',".

6100(&,7+-,1&.*"=,"A->.(&'.),&'.'+'($@A.*",.B&'"$(&#"&.'").*"-$"??"&'"&.

9:)-"001'"22"2"0"&-). C"$?%#*+$;. D**;. EF. =",#-. ',". D&&1-+-,1&. C1&.

9:)-"001'"22"2"0"&-"&. '($@A. ',". 6100(&,7+-,1&)01'"22"2"0"&-". 6108

0"&-+$>./$+#")-"22(&#"&>.G,),71>./"A2"$*"$,@A-".(&'.D$*",-)",&A",-"&;..

.

.

D**;. EFH. 6100(&,7+-,1&)01'"22"2"0"&-". +&&1-,"$"&. 9:)-"001'"22"2"0"&-". (&'. )-"A"&..

'+0,-.+2).!"#$%&'(&#"&.,0./$",#+*"0+&+#"0"&-.=($.I"$?%#(&#;.J&.D&2"A&(&#.+&KL12?.MNNFO;.

6100"&-+$". "$0P#2,@A"&. (&)-$(7-($,"$-". Q,)7()),1&. !"#$ %&'()*+$ ,-./&01,$

20#3*,)1,$ &0)$ "#$ .*&%(4+$ &%(5(01$ '%#6*,758. KL12?. MNNFO;. R$1S"7--",2&"A0"$.

7P&&"&. 6100"&-+$". ?%$. 9:)-"001'"22". "$)-"22"&. 1'"$. +(?. *")-"A"&'".

6100"&-+$". +&-<1$-"&;. T),"A". D**;. EFU. 6100"&-+$". *,2'"&. Q,)7()),1&"&.

+*>.<,".),".V"$.50+,2>.,&.Q,)7()),1&)?1$"&.1'"$.,&.W")V$X@A"&.#"?%A$-.<"$'"&.
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5.2 Änderungen an Knowledge Nuggets  
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5.4 Knowledge Nugget Filter 
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6 Visualisierung  
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13.6 Further Readings

Historically, configuration management emerged as a discipline around the same time as the
“software crisis” was identified. Much of the early work on configuration management was
motivated by large contract development projects in which requirements changes and successive
releases needed to be managed carefully. The Capability Maturity Model of the SEI rates
organizations that do not have configuration management at the bottom maturity level (see
Section 15.3). Although configuration management is increasingly relevant in current projects
with many variants or many development sites, the discipline is still underdeveloped. Software
Configuration Management [Babich, 1986] is still a relatively standard textbook.

The first version control tools appeared in the early 1970s, as magnetic storage media,
such as hard disks and tape drives, became widespread. Often, version control and build
management would be part of the operating system: VAX VMS, for example, created a new file
whenever a change was made and let the user remove the versions that were not needed. In the
Unix world, SCCS (Source Code Control System), distributed as part of the operating system,
enabled a developer to store successive versions and branches of the same file as a series of
increments [Rochkind, 1975]. In the mid 1980s, RCS (Revision Control System) improved on

Figure 13-16 An example of continuous integration build status (CruiseControl). Each square represents
a project. The darkest squares correspond to builds that were successful for more than 24 hours.

! ! !
!

! ! ! ! ! ! !

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!! ! !!

! ! !!

! !

! !

OOSE.book  Page 571  Monday, March 2, 2009  8:38 PM



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

!

,-.!

/0*1#*%%2!3/0*1#*%%2!4--56!7$#(8(!9::;!<,=!%*>!/)%#$(!/0*1)0'!7$#(8(!9::;!

<4=!?(#+(*!(#*(!@:()$#A81!B:()!>(*!&C1%(''(*!D%$1&*>!>($!E%#'>F)0?($$($!GB)!

>#(!H02F0*(*1(*!(#*($!I)0J(C1$;!K#(!"#$%&'#$#()%*+!&''()!>)(#!H02F0*(*1(*!

#$1!&%G!>(*!L%(''A0>(!(#*()!H02F0*(*1(! G0C%$$#()1!%*>! '#(G()1!&'$!9%$+&:(*!

?%$M1?'#A8!N)+(:*#$$(!>($!/02F#'()$;!OB)!>&$!O)(#+&:(2&*&+(2(*1!P#A81#+(!

K#2(*$#0*(*!&%$!>()!I'&*%*+!%*>!Q0>(''#()%*+!>($!RS$1(2$!:()BAC$#A81#+(*!

>#($(!"#$%&'#$#()%*+(*!*#A81;!

"#$%&'#$#()%*+(*!>($!E%#'>2&*&+(2(*1$!)(G'(C1#()(*!&'$0!'(>#+'#A8!>(*!&C1%T

(''(*!D%$1&*>!(#*()!H02F0*(*1(!%*&:8M*+#+!U0*!P(#1()(*!K#2(*$#0*(*!>($!

N*1$A8(#>%*+$)&%2$V!:(#$F#('$P(#$(!>(2!N*1P#AC'%*+$G0)1$A8)#11V!O)(#+&:(T

F'M*(*!%*>!O)(#+&:(>($C)#F10)(*;!9%A8!>#(!#*!9:$A8*#11!W;,!U0)+($1(''1(*!"#T

$%&'#$#()%*+(*!>()!I)0J(C1F'&*%*+!G0C%$$#()(*!*%)!(#*(!K#2(*$#0*X!I)0J(C1T

$1)%C1%)F'M*(!>#(!9%G1(#'%*+!(#*($!+)0Y(*!I)0J(C1$! #*!8&*>8&::&)(!9):(#1$T

F&C(1(V!Z&*11T/8&)1$!>(*!?(#1'#A8(*!9:'&%G!>()!N)$1(''%*+!>()!9):(#1$F&C(1(!

%*>! [(1?F'M*(! 9:8M*+#+C(#1(*! %*1()! >(*! ! 9):(#1$F&C(1(*;! K#($(! I'&*%*+$T

1(A8*#C(*! 8&:(*! #8)(*! \)$F)%*+! #*! E('(+%*+$F'M*(*! GB)! Q&$A8#*(*! %*>!

C]**(*!2#1!^*>()%*+(*!>()!B:)#+(*!K#2(*$#0*(*!*#A81!%2+(8(*;!9+#'(!"0)T

+(8(*$20>(''(!()'&%:(*!J(>0A8!^*>()%*+(*!%*>!$1(''(*!>(*!O)(#+&:(2&*&T

+()!U0)!>#(!N*1$A8(#>%*+V!P#(!2#1!(#*()!^*>()%*+!%2+(+&*+(*!P()>(*!$0'';!

K#($(! #$1! >&**! U0)! >(2! _#*1()+)%*>! &''()! K#2(*$#0*(*! >($! :($A8)#(:(*(*!

N*1$A8(#>%*+$)&%2$! ?%! 1)(GG(*;! \2! >#($(*! 2(8)>#2(*$#0*&'(*! N*1$A8(#T

>%*+$)&%2! ?%!>%)A8$%A8(*V! GB8)1! >#($(!K#$$()1&1#0*! (#*(! >)(#>#2(*$#0*&'(!

R#A81!>#($($!N*1$A8(#>%*+$)&%2$!(#*;!Q#1!>#($()!>)(#>#2(*$#0*&'(*!"#$%&'#T

$#()%*+!C&**!>()!O)(#+&:(2&*&+()!>)(#!K#2(*$#0*(*!G)(#!>%)A8'&%G(*V!PM8T

)(*>!>#(!B:)#+(*!K#2(*$#0*(*!G($1+(8&'1(*!P()>(*;!

6.3 Sicht einer Roadmap 

K#($()!9:$A8*#11!:($A8)(#:1!(#*(!>)(#>#2(*$#0*&'(!R#A81!>($!2(8)>#2(*$#0T

*&'(*![&U#+&1#0*$)&%2$!GB)!>S*&2#$A8(!`0&>2&F$!>($!O)(#+&:(20>(''$;!K&$!

E(#$F#('!#*!9::;!<.!PM8'1!&'$!()$1(!K#2(*$#0*!>#(!#*!>()!`0&>2&F!>(G#*#()1(!

O0'+(! U0*! O)(#+&:(*V! &'$! ?P(#1(! K#2(*$#0*! 9'1()*&1#U(*! ?%! >(*! O)(#+&:(*!

%*>!&'$!>)#11(!K#2(*$#0*!>#(!^*>()%*+(*!>()!O)(#+&:(*!%*>!9'1()*&1#U(*!#*!

"()$#0*(*;!!

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

)$*(+"&,-."&/

"$*,%0$%(

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

%-.$(1"234(

$"%$*(5'-)/

#-6(

7'%4"%,,#(



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

+

/001+ 234+ 5('"6"7')#"8)%&'+ 9":;<+ '")'(+ =8%67%>+ ?$(+ !"#$%&"#"'($)*+ 6'(+ 5"7')#"8)')+ @('"*%0')A+

/&<'()%<"B')+$)6+!'(#"8)')+6'#+7';(6"7')#"8)%&')+C)<#:;'"6$)*#(%$7#1+

5"'+@('"*%0'D/:;#'+?'"*<+ ")+;8("?8)<%&'(+=":;<$)*+B8)+ &")E#+)%:;+(':;<#+6"'+

@8&*'+B8)+@('"*%0')+%)A+F"'+#"'+'")'+=8%67%>+6'G")"'(<1+@('"*%0')A+6"'+#":;+

F'"<'(+ &")E#+0'G")6')A+F'(6')+B8(+@('"*%0')+*'&"'G'(<A+6"'+F'"<'(+(':;<#+#<'D

;')1+ 9<';')+ GH(+ '")'+ @('"*%0'+ 7';('('+ %&<'()%<"B'+ @('"*%0'#?')%("8#+ ?$(+

/$#F%;&A+F'(6')+6"'#'+@('"*%0'#?')%("8#+%$G+6'(+/:;#'+/&<'()%<"B'+")+B'(<"D

E%&'(+=":;<$)*+%)*'8(6)'<1+I%<+#":;+6'(+@('"*%0'7%)%*'(+0'('"<#+GH(+'")'+/&D

<'()%<"B'+ ')<#:;"'6')A+ F"(6+ 6"'#'+ %$G+ *&'":;'(+ IJ;'+ 7"<+ 6')+ @('"*%0')+

%)*'?'"*<1+/)#8)#<')+ "#<+6"'+/)8(6)$)*+6'(+/&<'()%<"B')+$)<'('")%)6'(+0'D

&"'0"*1+ K)6'($)*')+ %)+ @('"*%0')+ $)6+ 6'(')+/&<'()%<"B')+ H0'(+ 6"'+ L'"<+ B'(D

F%&<'<+6%#+M8)G"*$(%<"8)#7%)%*'7')<+")+!'(#"8)')1+5"'+/:;#'+!'(#"8)+*';<+

")+6')+=%$7+$)6+'(&%$0<+6'7+/)F')6'(+!'(#"8)')+B8)+@('"*%0')+$)6+/&<'(D

)%<"B')+%$#+6'(+!'(*%)*');'"<+%)?$#';')1+

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



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

!

,-.!

!

/001!234!5)(#6#7(*$#8*&'(!"#$%&'#$#()%*+!6($!7(9)6#7(*$#8*&'(*!:*;$<9(#6%*+$)&%7$!=>)!6&$!?0@(A;B

786(''!6($!C%';#7(6#&!D'&E()$4!/%=!6()!98)#F8*;&'(*!/<9$(!G#)6!6#(!:*;G#<A'%*+!6($!?0@(A;786(''$!

>0()!H)(#+&0(*!9#*G(+!&*+(F(#+;I!6#(!J();#A&'(!/<9$(!J#$%&'#$#();!6&$!?0@(A;786(''!&';()*&;#J()!H)(#B

+&0($F(*&)#8$!%*6!6%)<9!6#(!K&J#+&;#8*!#*!6(*!L&%7!G()6(*!6#(!?0@(A;786(''(!L#<9;%*+!M86(!J()=(#B

*();1!!

6.4 Sichten für Freigabedeskriptoren 

5()!7(9)6#7(*$#8*&'(!:*;$<9(#6%*+$)&%7!(*;9N';!H)(#+&0(6($A)#O;8)(*!=>)!

6#(! PE$;(7786(''#()%*+! &%=(#*&*6()=8'+(*6()! %*6! &';()*&;#J()! H)(#+&0(*1!

:#*(!6)(#6#7(*$#8*&'(!P#<9;!A&**!H)(#+&0(6($A)#O;8)(*!J#$%&'#$#()(*I!#*6(7!

6#(!Q%$;N*6(!6()!PE$;(7786(''(!5#7(*$#8*(*!F%+(G#($(*!G()6(*1!5&$!R(#B

$O#('! (#*()! 6)(#6#7(*$#8*&'(*! P#<9;! =>)! 6&$! ?0@(A;786(''! 6($! C%';#7(6#&!

D'&E()$! #*! /001! 23! J()G(*6(;! 6#(! 5#7(*$#8*(*! H)(#+&0(I! /';()*&;#J(*! %*6!

/0$;)&A;#8*$+)&6(1!!

5#(!()$;(!5#7(*$#8*!F(#+;!6#(!:*;G#<A'%*+!6($!?0@(A;786(''$!>0()!7(9)()(!

&%=(#*&*6()=8'+(*6(! H)(#+&0(*! 9#*G(+1! 5#(! PE$;(7786(''(! 6()! H)(#+&0(*!

Abs
tra

kt
io
ns

gr
ad

Freigabe

Freigabe 2                                            Analyse
 Alternative Podcast                             

Medium

Audio 
Stream

Song Podcast

Freigabe 3                                            Analyse
                              

Medium

Audio 
Stream

Video 
Stream

TV-ShowSong Podcast

Freigabe 1                                            Analyse
                              

Medium

Audio 
Stream

Song

Medium

Audio 
Stream

Song Podcast

Multimedia 
Storage 

MP3-
Storage

Freigabe 2                                           System-
Alternative Podcast                              entwurf

Freigabe 2                                            Analyse
Alternative TV-Show                              

Medium

Audio 
Stream

Video 
Stream

Song TV-Show

A
lt
e

rn
a

ti
v
e

!"#$%$&#'(

)$*'+,#-.$/01-

#$'#)-2"#$3+(

4#%#)5"$61*")-

!$&#')$*'#'-



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

#")/+*'012+/'(+")+/'(+34%/0%5+/'6")"'(7')+8(/)$)*+#4+%$6+/'(+94(":4)7%&')+

;<9#'+%)*'4(/)'7=+/%##+/"'+>4/'&&'+6(?9'(+*'&"'6'(7'(+@('"*%A')+B'"7'(+&")C#+

#7'9')D+E")'+F%G"*%7"4)+")+G'(7"C%&'(+3"<97$)*+'(&%$A7+%&#+:B'"7'+H"0')#"4)=+

8AI'C704/'&&'+%&7'()%7"G'(+@('"*%A'#:')%("4#+6?(+/"'+")+/'(+>"77'+64C$##"'(7'+

@('"*%A'+:$+G'(*&'"<9')D+H"'+/("77'+H"0')#"4)+64C$##"'(7+/"'+E)7B"<C&$)*+/'#+

JK#7'004/'&&#+?A'(+;A#7(%C7"4)#*(%/'=+B4A'"+'")'+F%G"*%7"4)+")+/')+3%$0+

/')+>4/'&&')+0'9(+H'7%"&#+/'(+L05&'0')7"'($)*+9"):$6?*7+$)/+'")'+F%G"*%M

7"4)+%$#+/'0+3%$0+9'(%$#+G4)+/')+>4/'&&')+%A#7(%9"'(7D+H'(+@('"*%A'0%)%M

*'(+ *'&%)*7+ ")+ ;AAD+ NO+ 64&*&"<9+ /$(<9+ '")'+ F%G"*%7"4)+ ")+ /')+ 3%$0+ G40+

;)%&K#'M8AI'C704/'&&+:$0+8AI'C7')7B$(6#M8AI'C704/'&&D+

6.5 Vergleichsansicht 

P19(')/+ /'(+ 0'9(/"0')#"4)%&'+ E)7#<9'"/$)*#(%$0+ '")')+ QA'(A&"<C+ ?A'(+

/"'+ R$#71)/'+ /'(+ JK#7'004/'&&'+ G'(#<9"'/')'(+ S)4B&'/*'+ F$**'7#+ *"A7=++

+

;AAD+NTU+!'(*&'"<9#%)#"<97+6?(+@('"*%A'5&1)'+$)/+>4/'&&'U+;$#*'B19&7'+@('"*%A'5&1)'+CV))')+:$#%0M

0')+0"7+"9(')+@('"*%A'/'#C("574(')+G'(*&"<9')+B'(/')=+B4A'"+W)7'(#<9"'/'+")+/')+>4/'&&')+$)/+X&1M

)')+ 6%(A&"<9+ 9'(G4(*'94A')+ B'(/')D+ H"'+ S&%##'+ X4/<%#7+ "#7+ (47+ 0%(C"'(7D+ 347+ 0%(C"'(7'+ E)7"717')+

'Y"#7"'(')+ ")+ /'(+ &")C')+ @('"*%A'=+ %A'(+ )"<97+ ")+ /'(+ ('<97')=+ B49")*'*')+ *(?)+0%(C"'(7'+ )$(+ ")+ /'(+

('<97')+ @('"*%A'+ 'Y"#7"'(')D+ H'0')7#5('<9')/+ #")/+ /"'+ S&%##')+ !"/'4+ J7('%0+ $)/+ Z!MJ94B+ *(?)+

0%(C"'(7D+[&%$+0%(C"'(7'+E)7"717')+'Y"#7"'(')+")+A'"/')+@('"*%A')=+9%A')+#"<9+I'/4<9+G'(1)/'(7U+J4+"#7+

/"'+A')V7"*7'+X&%K'(+\%(/B%('=+/"'+;):%9&+/'(+X(4*(%00"'('(+$)/+/'(+]'B"))+)'A')+/'0+F%0')+/'#+

@('"*%A'5&%)#+A&%$+*'#<9("'A')D+

Gewinn
500.000

Freigabe 2 Alternative 
Podcast

Freigabeplan-
ungsentitäten:

Podcast Abspielen

Freigabeplan:

01.12.2006 Deadline: 

Player
Hardware

3

Analy-
sten

1

Program-
mierer

3

Medium

PodcastSong

Audio
Stream

Gewinn
200.000

Freigabe 2 Alternative 
TV-Show

Freigabeplan-
ungsentitäten:

TV-Shows Abspielen

Freigabeplan:

01.12.2006 Deadline: 

Player
Hardware

5

Analy-
sten

1

Program-
mierer

6

Medium

TV-ShowSong

Audio
Stream

Video
Stream

!"#$%"&'()*

+,)&'(-.



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

!

,-.!

()'&%/0! (#*(! "()+'(#12$&*$#120! 3(*! 3#)(40(*! "()+'(#12! 56*! 7)(#+&/(8'9*(*!

%*3! :63(''(*! &'0()*&0#5()! 63()! &%;(#*&*3();6'+(*3()! 7)(#+&/(*<! =#(!

"()+'(#12$&*$#120! /($0(20! &%$! >(#2(*! %*3! ?8&'0(*<! @#*(! ?8&'0(! $0(''0! (#*(!

=#A(*$#6*! 3&)B! /(#$8#('$C(#$(! (#*(! D'0()*&0#5(B! D/$0)&40#6*$+)&3! 63()!

"()$#6*B!%*3!4&**!/('#(/#+!5#('(!>(#2(*!(*02&'0(*<!@#*(!>(#2(!E(#+0! #*! F(3()!

?8&'0(! $0(0$! 3#(! +'(#12(! @*0#090B! /(#$8#('$C(#$(! (#*(*! 7)(#+&/(8'&*! ;G)! &''(!

D'0()*&0#5(*<!

D//<! .H! E(#+0! &'$!I(#$8#('! (#*(!"()+'(#12$&*$#120! ;G)!J! &'0()*&0#5(!7)(#+&/(K

$E(*&)#6$!3()!7)(#+&/(!J!3($!:%'0#A(3#&!L'&M()$N!O#*4$!$0(20!3#(!D'0()*&0#5(!

L631&$0B! )(120$! 3#(! &'0()*&0#5(! P"K?26C<! Q*! D//<! .H! C()3(*! 6/(*! 3#(!

7)(#+&/(8'9*(! %*3! %*0(*! 3#(! E%+(2R)#+(*! :63(''(! F(C(#'$! 56*! '#*4$! *&12!

)(120$! 5()+'#12(*<! =#(! "()+'(#12$&*$#120! 2(/0! S*0()$12#(3(! ;&)/'#12!

2()56)N@*0#090(*B! 3#(! &%;! /(#3(*! ?(#0(*! (T#$0#()(*! %*3! $#12! %*0()$12(#3(*B!

C()3(*! /'&%! A&)4#()0B! C#(! #A! I(#$8#('! &%$! D//<! .H! 3#(! D/$1290E%*+! 3($!

U(C#**$B! 3()! 3%)12! (#*(! 7)(#+&/(8'&*%*+$(*0#090! ()E#('0! C()3(*! $6''<! >60!

2#*0()'(+0(!@*0#090(*B!/(#$8#('$C(#$(!3#(!V'&$$(!L631&$0!#*!D//<!.HB!46AA(*!

*%)! &%;! 3()! '#*4(*! ?(#0(! 56)! %*3! (T#$0#()(*! *#120! &%;! 3()! )(120(*<! U)G*!

2#*0()'(+0(!@*0#090(*!$#*3!*(%! #A!)(120(*!:63(''B!3#(!V'&$$(*!"#3(6!?0)(&A!

%*3!P"K?26C!#*!D//<!.H!$#*3!*%)!/(#!(#*()!@*0$12(#3%*+!;G)!3#(!D'0()*&0#5(!

P"K?26C!*R0#+<!

6.6 Visualisierung einer Freigabe 

=#(!"#$%&'#$#()%*+!(#*()!7)(#+&/(!+#/0!3(A!7)(#+&/(A&*&+()!(#*(*!W/()/'#14!

G/()!@*0#090(*B!3#(!$(#*(!@*0$12(#3%*+!/((#*;'%$$(*<!X%3(A!/#(0(0!$#(!(#*(*!

@#*$0#(+!#*!?M$0(AA63(''(!%*3!I(+)G*3%*+(*!&%$!V6AA%*#4&0#6*$A63(''(*!

$6C#(!(#*(!:&0)#T!E%)!D/C9+%*+!EC#$12(*!&'0()*&0#5(*!7)(#+&/($E(*&)#6$<!!

D//<!.Y!E(#+0!&'$!I(#$8#('!(#*(!"#$%&'#$#()%*+!3()!EC(#0(*!7)(#+&/(!3($!:%'0#K

A(3#&!L'&M()$<!?#(!(*029'0!&'$!@#*$0#(+!#*!3#(!?M$0(AA63(''#()%*+!=64%A(*0(!

%*3!=#&+)&AA(B!3#(!V*6C'(3+(!Z%++(0$!3#($()!7)(#+&/(!5()C&'0(*<!X%3(A!

$0(''0! (#*! V*6C'(3+(! Z%++(0! ;G)! $(#*(! ?M$0(AA63(''('(A(*0(! &''(! I(+)G*K

3%*+(*! &%$! V6AA%*#4&0#6*$A63(''(*! /()(#0<! @#*(! 7)(#+&/(! ;&$$0! I(+)G*K!!

!

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

)&'(-./0#.1"+.

23%-&4"1&*.

5%*6"#.

!&)3*%&)&"#,

3+$."&+"#.

7#"&$*8".1").

23%-&4"1&*.

5%*6"#).

!&)3*%&)&"#,

3+$."&+"#.

7#"&$*8".



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

+

/001+234+!"#$%&"#"'($)*+5'(+67'"8')+ +9('"*%0'+5'#+:$&8";'5"%+<&%='(#4+>"'+9('"*%0'+6'"*8+>?@$;')8'+

$)5+>"%*(%;;'+%&#+A")#8"'*+")+5"'+B=#8';;?5'&&'+#?7"'+?CC')'+9(%*'#8'&&$)*')D+E'(;")%$C*%0')+$)5+

F"#"@')+%&#+G'*(H)5$)*')+%$#+I?;;$)"@%8"?)#;?5'&&')1+A")'+:%8("J+0'7'(8'8+ %&8'()%8"K'+9('"*%0'L

#6')%("?#+)%MN+I("8'("')1+

$)*')+ %$#+ I?;;$)"@%8"?)#;?5'&&')+ "N('(+ I)?7&'5*'+ O$**'8+ 6$#%;;')+

$)5+#8'&&8+?CC')'+9(%*'#8'&&$)*')D+?CC')'+E'(;")%$C*%0')+$)5+F"#"@')+#?7"'+

9'N&'(0'("MN8'+5%(1+/&8'()%8"K')+6$+5'(+*'7PN&8')+9('"*%0'+K"#$%&"#"'(8+'")'+

/07P*$)*#;%8("JD+5"'+")+5')+Q'"&')+5"'+/&8'()%8"K')+6'"*8+$)5+")+5')+BR%&8')+

5"'#'+/&8'()%8"K')+)%MN+I("8'("')+0'7'(8'8D+5'(')+G'7'(8$)*')+5%#+0'*(H)L

5$)*#0%#"'(8'+9('"*%0';?5'&&+0'('MN)'81+

6.7 Nachvollziehbarkeits-Graph 

>"'+0'#MN("'0')')+5('"5";')#"?)%&')+B"MN8')+0'#MN(P)@')+5"'+5%(*'#8'&&8')+

>";')#"?)')+ 5'#+ + ;'N(5";')#"?)%&')+ A)8#MN'"5$)*#(%$;#1+ >'(+ 9('"*%0'L

;%)%*'(+ @%))+ 0'&"'0"*+ 8"'C+ ")+ 5"'+ %$#*'7PN&8')+ >";')#"?)')+ )%K"*"'(')D+

7PN(')5+ %)5'('+ >";')#"?)')+ %$#*'0&')5'8+ 7'(5')1+:SMN8'+ 5'(+ 9('"*%0'L

;%)%*'(+ %&&'+ >";')#"?)')+ *&'"MN6'"8"*+ 0'8(%MN8')D+ @%))+ '(+ 5')+ O%MNK?&&L

6"'N0%(@'"8#LT(%RN+ UV?&C+ W--2X+ K'(7')5')1+ + >'(+ O%MNK?&&6"'N0%(@'"8#L

T(%RN+6'"*8+ CH(+'")'+ ")+5'(+:"88'+ C?@$##"'(8'+A)8"8P8+$)*'C"&8'(8+%&&'+%)5'(')+

%0NP)*"*')+A)8"8P8')1++

Gewinn
500.000
200.000

Freigabe 2 Alternative 
Podcast

Dokumente:

Alternative Podcast

Freigabe:

01.12.2006 Deadline: 

Player
Hardware

3
5

Analy-
sten

1
1

Program-
mierer

3
6Alternative TV-Show

Diagramme:

Lastenheft
Systementwurfs-Dokument
Objetentwurfs-Dokument

Anwendungsfallmodell
Analyse-Objektmodell
Systementwurfs-Objektmodell
Objetentwurfs-Objektmodell

Offene Frage-
stellungen:

Offene Termin-
aufgaben:

Welches Dateiformat für Podcasts?
Kann eine direkte Internet Anbindung 
realisiert werden?

Herbert Meier
Kim Ying
Franz Hohler

Analyse Übertragungsmöglichkeiten
Abfrage neuer Podcasts
Erweiterung Benutzeroberfläche

10.11.2006
14.11.2006
18.11.2006

Alternative 
Freigabe-
szenarios:

Risiken: Direkter Podcast Download über Client nicht realisierbar

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

,"-.*)/0+

1-"2$3



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

!

,-.!

!

/001! 223! 4&5678''9#(60&):(#;! #<! 0(+)=*>%*+$0&$#();(*! ?)(#+&0(<8>(''3! @()! A*8B'(>+(! 4%++(;! >()!

/*&'C$(!>()!?)(#+&0(!D!(*;6E';! (#*(!A'&$$(!F"GH68B1!@#($(!7()I(#*();!(#*(!B(#;()(!A'&$$(!F"GH68B$J!

>#(!9%<!HC$;(<(*;B%)I!>()!?)(#+&0(!D!+(6K);1!L<!M(+(*$&;9!9%)!A'&$$(!F"GH68B!>($!/*&'C$(<8>(''$!

7()B(*>(;!>#(!7()I(#*();(!A'&$$(!#<!HC$;(<(*;B%)I$<8>(''!(#*(!?()*$(67()0#*>%*+1!

/001!22!9(#+;!9B(#!N(#$O#('(!I=)!4&5678''9#(60&):(#;$GM)&O6(*!I=)!>(*!P%';#G

<(>#&!Q'&C()1!@()!?)(#+&0(<&*&+()!:&**!78*!>()!A'&$$(!Multimedia Player!

=0()!>#(!/06E*+#+:(#;!RspieltSJ!78*!>(<!/*B(*>%*+$I&''!TV-Show Abspielen!

=0()!>#(!/06E*+#+:(#;!Rnimmt teilS!%*>!78*!>(<!A*8B'(>+(!4%++(;!Analyse 

Freigabe 2!=0()!>#(!/06E*+#+:(#;!enthält!9%!>()!A'&$$(!TV-Show!+('&*+(*1!

TV-Show! 6&;! B(#;()(! /06E*+#+:(#;(*! 9%! $(#*()! P(;68>(! play()J! 9%! (#*()!

7()I(#*();(*!A'&$$(!TV-Show!$8B#(!9%!$(#*()!T0():'&$$(!Medium1!@#(!%*;()(!

"#$%&'#$#()%*+!#*!/001!22!0(;)&56;(;!/06E*+#+:(#;(*!>()!7()I(#*();(*!A'&$$(!

TV-Show3!P&*!$#(6;J!>&$$!>()!A*8B'(>+(!4%++(;!Systementwurf Freigabe 2!

>#(! A'&$$(!TV-Show! (*;6E';1! F"GH68B! 6&;! (#*(!P(;68>(! play()J! verwendet!

(#*(! Fernsehverbindung! %*>! ist Subklasse! >()! A'&$$(! Medium1! U%>(<!

verfeinert

ist Subklasse von

ist 
Subklasse von

verwendet

nimmt teil

<<Analyse>>
<<Freigabe 2>>

TV-Show
Abspielen

<<Analyse>>
<<Freigabe 2>>

TV-Show

<<Analyse>>
<<Freigabe 1>>

Multimedia 
Player

<<Systementwurf>>
<<Freigabe 2>>

TV-Show

Analyse 
Freigabe 2

<<Analyse>>
<<Freigabe 2>>
play() Methode

spielt

enthält

<<Analyse>>
<<Freigabe 2>>

Medium

<<Systementwurf>>
<<Freigabe 2>>

TV-Show

<<Systementwurf>>
<<Freigabe 2>>

Multimedia Player

System-
entwurf 

Freigabe 2

<<Systementwurf>>
<<Freigabe 2>>
play() Methode

spielt

enthält <<Systementwurf>>
<<Freigabe 2>>

Medium

<<Analyse>>
<<Freigabe 2>>

TV-Show

verfeinert <<Systementwurf>>
<<Freigabe 2>>

Fernsehverbindung

<<Objektentwurf>>
<<Freigabe 2>>

TV-Show

verfeinert

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

,"-.*)/0+

1-"2$345-3

6*7389'/)+

:*6)"3;'"<*-3



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

verfeinert+ ."'/'($0+ '")'+ 1&%##'+ TV-Show+ /'#+ 234'56')6.$(7#8234'56098

/'&&#+/"'+1&%##'+TV-Show+/'#+:;#6'0')6.$(78234'5609/'&&#<+

+



!

7 EXPLoRE 

"#$%&'"!(!"#$%&'()*+(,*-.+(('()*/!$0+101)!*+,!-*.!/-012-345!67+!8""9!*:;

<=-:-.,*-0,>!?*-+-+!@7<*,-=!A-+BC0-*A,!6*-!D0BC*,-1,30!3.6!'-7=*+*-03.4!E&.!

"#$%&'">!!

!

DAA>!FGH!"#$%&'"!E-0I-.6-,!-*.-!&JJ-.-!KBC*BC,-.70BC*,-1,30!A-+,-C-.6!73+!L*+37=*+*-03.4+;5!M&6-==;

6*-.+,-;5!8-40N.63.4+;!3.6!"=-:-.,+<-*BC-0+BC*BC,>!

"#$%&'"!A7+*-0,!73J!-*.-0!&JJ-.-.!KBC*BC,-.70BC*,-1,305!6*-!73+!E*-0!KBC*BC;

,-.! A-+,-C,H! L*+37=*+*-03.4++BC*BC,5! M&6-==6*-.+,-+BC*BC,5! 8-40N.63.4+;

+BC*BC,! 3.6! "=-:-.,+<-*BC-0+BC*BC,>! (+*-C-! DAA>! FG)! ?*-! L*+37=*+*-03.4+;

+BC*BC,!+,-==,!*.!6-0!407J*+BC-.!8-.3,2-0+BC.*,,+,-==-!8-40N.63.4-.!73+!8""9!

230!L-0JN43.4!3.6!*.,-074*-0,!:*,!6-:!D.I-.6-0>!K*-!E-0I-.6-,!JN0!6*-!L*;

+37=*+*-03.4! 73JA-0-*,-,-! ?7,-.! 6-0! M&6-==6*-.+,-+BC*BC,! 3.6! 6*-! 8-40N.;

63.4++BC*BC,>! ?*-! 8-40N.63.4++BC*BC,! -.,CO=,! 8-40N.63.4-.! JN0!

".,+BC-*63.4-.! *:! 90-*47A-:7.74-:-.,! 3.6! 67+! A-40N.63.4+A7+*-0,-!

Visualisierungs-
schicht

Begründungs-
schicht

Elementspeicher-
schicht

Modelldienste-
schicht

!"-.%/!*

234'3450(6

+&34'50758&*



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

*+,-./0,1%2,33' 0,45,6,72'/84'97%:3,2.,';8..,54<' =>45,1?<'@+./7-4/5-%74?'

872' 9%1187-A/5-%741%2,33,7B' C-,' !3,1,754D,-E6,+4E6-E65' F0,+7-115' 2-,'

D,+4-45,75,' C/5,74D,-E6,+87.' 2,+' G,.+F7287.,7' /84' 2,+' G,.+F7287.4?

4E6-E65B''

7.1 Visualisierungsschicht 

C-,'H-48/3-4-,+87.44E6-E65' 45,335' 2-,' G,785I,+4E67-5545,33,' J%7'!"#$%&!'0,?

+,-5<'2-,'-7'2-,4,1'K04E67-55'J%+.,45,335':-+2B''

''

K00B'LMN'C-,'H-48/3-4-,+87.44E6-E65'0,45,65'/84'2,7'=804>45,1,7'!754E6,-287.4+/81';/J-./5%+<'H,+?

.3,-E64/74-E65<'*+,-./0,'O-2.,54<'*+,-./0,2,4A+-D5%+<'K045+/A5-%74.+/2<'97%:3,2.,';8..,5'H-48/3-4-,?

+87.'4%:-,'&KPB'

K00B'LM'I,-.5'2-,'=804>45,1I,+3,.87.'2,+'H-48/3-4-,+87.44E6-E65B'=-,'0,45,65'

/84'2,1'!754E6,-287.4+/81';/J-./5%+'Q4-,6,'LB(B(R<'*+,-./0,'O-2.,54'Q4-,6,'

LB(B)R' 872' 2,+' H,+.3,-E64/74-E65' Q4-,6,' LB(BSRB' C-,' =804>45,1,' *+,-./0,?

2,4A+-D5%+' H-48/3-4-,+87.<' K045+/A5-%74.+/2' H-48/3-4-,+87.' 872' 97%:3,2.,'

;8..,5' H-48/3-4-,+87.' Q4-,6,' LB(BTR' 45,33,7' ,-7,' G,785I,+4E67-5545,33,' UF+'

*+,-./0,2,4A+-D5%+,7'872'K045+/A5-%74.+/2,'2/+B'C-,'C-,745,'2,+'H-48/3-4-,?

+87.44E6-E65'0/4-,+,7'/8U'2,1'!"#$%&"'()*"+(,-.&"'/+$+-0%%'' Q&KPR' VO%3U'W'

C85%-5')XXYZB''

Visualisierungsschicht

Knowledge 
Nugget 

Visualisierung

Freigabe- 
deskriptor

Visualisierung

Abstraktions-
grad

Visualisierung

Entscheidungs-
raum Navigator

Vergleichs-
ansicht

Freigabe 
Widgets

Nachvollziehbar
keitsgraph

RAT

12*+/+#(3)

4(5'(62&6-



! "#$%&'"!

!

(()!

!

*++,! -./! 01234561789&:1;! 3;4! "<=456;13><?47@>8!A@B1?@=&74! CD7! 37;1! E7;1?@+;:2F<;! 3;4!G>2=18;31@!

$2@H;74/!*>C!3;7!IJ*564;!41<3!31;!E7;1?@+;!(K!L!><3!)!@<?;&73<;=K!@>C!3;7!HJ*564;!@2=;7<@=1B;!E7;1?@+;J

4M;<@71&4!><3!@>C!3;7!MJ*564;!31;!N>4=F<3;!3;7!E7;1?@+;<!1<!C7D6;7;<!O;741&<;<,!

7.1.1 Entscheidungsraum Navigator 

P;7!"<=456;13><?47@>8!A@B1?@=&7!B;7Q;<3;=!R@B@!)P!ST&Q1M7@2!;=!@2,!(UU-VK!

>8!31;!A@B1?@=1&<!3>756!3;<!8;67318;<41&<@2;<!"<=456;13><?47@>8!W41;6;!



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

*+,-./0'12'34'5/+0-6-/5/78'9-/':5/-:-;/76-%7+0/'<-64+0-6-/547=':/6'!7.6>?/-:@

47=65+4;6' A+6-/5.' +4B' /-7/;' :5/-:-;/76-%7+0/7' C-../5D' :+6' E/=5F7:47=/7'

BF5':-/':5/-'9-;/76-%7/7'/7.?G0.'47:'H%;'I%:/005+4;'J4A6K6./;'-7':/5'I%@

:/00:-/76./6>?->?.' =/7/5-/5.' L-5:' M6-/?/' NA6>?7-..' O8P28' N06' 9-;/76-%7/7'

Q+77':/5'N7L/7:/5' 3L-6>?/7'</56-%7D' R5/-=+A/D' +0./57+.-H/'R5/-=+A/63/7+@

5-%6' 47:' NA6.5+Q.-%76=5+:' +46LG?0/7' 47:' ;-.' -?7/7' :-/' N>?6/7' :/6' !7.@

6>?/-:47=65+4;'S+H-=+.%56'A/0/=/78'

9/5'!7.6>?/-:47=65+4;'S+H-=+.%5'Q+77':/7'R5/-=+A/;+7+=/5'47./56.F.3/7D'

4;'3L-6>?/7'R5/-=+A/,0G7/7'+4B/-7+7:/5B%0=/7:/5'47:'+0./57+.-H/5'R5/-=+@

A/7' 34'L/>?6/07' 47:' BF5' :-/6/' T46.G7:/' B5F?/5/'</56-%7/7' 34' H/5=0/->?/78'

NAA8' UV' 3/-=.' /-7/'E-0:6>?-5;Q%,-/' 345'S+H-=+.-%7':45>?':-/'R5/-=+A/,0G7/'

:/6'I40.-;/:-+'#0+K/568'9/5'I40.-;/:-+'#0+K/5'L-5:' -7':5/-'+4B/-7+7:/5B%0@

=/7:/7'R5/-=+A/7'/7.L->Q/0.D'L%A/-'BF5':-/'3L/-./'R5/-=+A/'/-7'R5/-=+A/63/@

7+5-%' /W-6.-/5.D' :+6' X<@J?%L6' 47:' #%:>+6.6' =/=/7/-7+7:/5' /5Q47:/.8' N06'

9-;/76-%7/7'6-7:'BF5':-/'W@N>?6/'R5/-=+A/7D':-/'K@N>?6/'+0./57+.-H/'R5/-=+@

A/63/7+5-%6D' 47:' -7' :/5' 3@N>?6/' </56-%7/7' +46=/LG?0.8' 945>?' /-7/'S+H-=+@

.-%7' -7' ?%5-3%7.+0/5' &->?.47=' 3/-=.' :/5' !7.6>?/-:47=65+4;' S+H-=+.%5' :-/'

R5/-=+A/,0G7/'/-7/5'&%+:;+,8'!-7/'S+H-=+.-%7'-7'&->?.47=':/5'K@N>?6/'3/-=.'

R5/-=+A/,0G7/' +0./57+.-H/5' R5/-=+A/63/7+5-%6D' A/-6,-/06L/-6/' 0-/=/7' -7' NAA8'

UV' :-/' R5/-=+A/,0G7/' :/5' R5/-=+A/' P' N0./57+.-H/' #%:>+6.' 47:' R5/-=+A/' P'

N0./57+.-H/'X<@J?%L'+4B':/5'K@N>?6/8'945>?'/-7/'E/L/=47='-7':/7'&+4;'=/@

0+7=.' :/5' R5/-=+A/;+7+=/5' H%7' 7/4/5/7' </56-%7/7' :/5' R5/-=+A/,0G7/' 34'

G0./5/7'</56-%7/7'47:'Q+77'6%'A/.5+>?./7D'L-/'6->?':-/'R5/-=+A/,0G7/'LG?@

5/7:':/5'T/-.'/7.L->Q/0.'?+A/78''

9/5' !7.6>?/-:47=65+4;'S+H-=+.%5' Q+77' 7/A/7' :/;'R5/-=+A/;+7+=/5' +4>?'

+7:/5/' Y7./5/66/7H/5.5/./5' 47./56.F.3/7D' A/-6,-/06L/-6/' 4;' :/7' =/64>?./7'

T46.+7:'/-7/6'I%:/00/0/;/7.6'+4634LG?0/78'NAA8'U('3/-=.'+06'E/-6,-/0'BF5':-/'

Z7./56.F.347=' /-7/6' N5>?-./Q./7' /-7/' E-0:6>?-5;Q%,-/' :/6' !7.6>?/-:47=6@

5+4;' S+H-=+.%56' BF5' :-/' *0+66/' I/:-4;' :/6' I40.-;/:-+' #0+K/56D' :/5' ;-.'

I%:/00/7' :/5' :5/-' NA6.5+Q.-%76=5+:/' N7+0K6/D' JK6./;/7.L45B' 47:' [A\/Q.@

/7.L45B'/7.L->Q/0.'L-5:8'$-7Q6'%A/7' -7':/5'E-0:6>?-5;Q%,-/'+46'NAA8'U(' -6.'

/56->?.0->?D' :+66' :-/' W@N>?6/' ;-.' R5/-=+A/7D' :-/' K@N>?6/' ;-.' +0./57+.-H/7'

R5/-=+A/63/7+5-%6' 47:' :-/' 3@N>?6/' ;-.' NA6.5+Q.-%76=5+:/7' A/0/=.' -6.8' 9/5'

'

!"#$%&#'#()

*"+,-$&,.%$/)

+01$20"0)

+$%&,

!"#$%&#'#()

*"+,3$/#$%$%,

4"#$%$&&$")

5$%#%$#$%,



! "#$%&'"!

!

(()!

!

*++,! -(.!/0123450678&90:!2:3!";<345:02=;>36?=7!@?A0>?<&63! ?=B!20:!C1?33:!D:20=7!2:3!D=1<07:20?!

$1?E:63.!F0:!D&2:11:!26:0:6!*+3<6?8<0&;3>6?2:!=;2!26:0:6!G6:0>?+:;!A:6B:0;:6;!20:!C1?33:!D:20=7H!20:!

?=45!/:3<?;2<:01!:0;:3!G6:0>?+:3I:;?60&3!BJ6!20:!IK:0<:!G6:0>?+:!03<,!

";<345:02=;>36?=7!@?A0>?<&6!I:0><! 07!L&62:6>6=;2!20:!C1?33:!D:20=7!?=B!

2:7!*+3<6?8<0&;3>6?2!*;?1E3:H!K&+:0!0;!2:6!D0<<:!2:6!M=3<?;2!2:6!G6:0>?+:!

NH!70<!2:;!O=+81?33:;!O&;>H!D&A0:!=;2!$&24?3<H!2?6>:3<:11<!03<,!G&1><!7?;!A&;!

50:6!2:6!PQ*453:!;?45!6:45<3H!03<!2:6!M=3<?;2!2:6!C1?33:!D:20=7!0;!2:6!G6:0Q

>?+:!R!70<!2:;!O=+81?33:;!O&;>H!D&A0:H!$&24?3<!=;2!S?7:!2?6>:3<:11<H!KT5Q

6:;2! ?7! U6396=;>! V0;! 2:6! *++012=;>! A:62:48<W! 2:6! M=3<?;2! 2:6! C1?33:!

D:20=7! 0;! 2:6! G6:0>?+:! (! ?+>:+012:<! 03<,! X+:65?1+! 2:6! G6:0>?+:! N! 03<! 20:!

C1?33:!D:20=7!BJ6!2?3!G6:0>?+:3I:;?60&!YLQO5&K3!70<!2:;!O=+81?33:;!O&;>H!

D&A0:!=;2!YLQO5&K!?+>:+012:<,!

7.1.2 Freigabe-Widgets 

F?3!G6:0>?+:QZ02>:<!O=+3E3<:7!:6I:=><!>6?B0345:!C&79&;:;<:;!BJ6!20:!/:Q

;=<I:6&+:6B1T45:! I=6! F?63<:11=;>! A&;! G6:0>?+:;,! F0:! /:;=<I:6&+:6B1T45:!

>10:2:6<! 20:! L03=?1030:6=;>! :0;:6! G6:0>?+:! V30:5:! *+345;0<<! [,[W! 0;! 26:0! *+Q

345;0<<:! 70<! ?11>:7:0;:;! "0>:;345?B<:;! V!"#!$"%&$'WH! D&2:11! V(#)$*W! 3&K0:!

$1?;,!!

+"$&,-.$/

0&),$%'1



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

'

*++,' -./' 01234561789%:1;' 3;4' *+456<1==4' !1>;<456?@=;<' A!"#!$"%&$'B' 14=' C;12' 3;7' D14E?2141;7E<>' ;1<;7'

F7;1>?+;'3E756'3?4'G13>;='HE+4I4=;8/'H1;';<=6J2='3;<'K?8;<L';1<;'0;4567;1+E<>'4%M1;'31;'3E756'31;'

&%?38?:'3;@1<1;7=;'<?56@%2>;<3;'E<3'N%7?<>;6;<3;'F7;1>?+;,'OE3;8'P;1>='31;'01234561789%:1;';1<;'

Q?=71R'PE7'0;M;7=E<>'?2=;7<?=1N;7'F7;1>?+;4P;<?71%4'81='S71=;71;<,'

*++,' -.' P;1>=' ;1<;' 01234561789%:1;' @T7' 31;' ?22>;8;1<;<' !1>;<456?@=;<' 3;7'

PM;1=;<' F7;1>?+;' 3;4'QE2=18;31?' #2?I;74,' H1;' ;<=6J2=' 3;<'K?8;<' 3;7' F7;1U

>?+;'PE4?88;<'81=';1<;7'0;4567;1+E<>,'V1<PE'9%88;<' W<@%78?=1%<;<'?E4'

3;7' 1<' 3;7'&%?38?:'3;@1<1;7=;<'X73<E<>' ?E@' F7;1>?+;</'Y1;' N%7?<>;6;<3;'

F7;1>?+;'A!"$(&#)'*"$+$,'$B'E<3'<?56@%2>;<3;'F7;1>?+;'A-$.%*"$+,'$B,'Z<=;7'*2U

=;7<?=1N;<'41<3'F7;1>?+;4P;<?71%4'?E@>;@T67=L'M%+;1'?24'Y?74=;22E<>';1<;'Q?U

=71R' >;MJ62=' 14=L' 31;' 3E756' 3?4' +;>7T<3E<>4+?41;7=;' F7;1>?+;8%3;22'

+;7;56<;=;'G;7=;'@T7'31;'0;M;7=E<>'N%<'F7;1>?+;4P;<?71%4'3?74=;22=,''

Y;7' *+456<1==' Q%3;22' A41;6;' *++,' -[B' 31;<=' ?24' !1<4=1;>4:E<9=' @T7' 3;<'

F7;1>?+;3;4971:=%7'E<3'P;1>='Y%9E8;<=;'A/#0)1$-%'BL'*<M;<3E<>4@J22;'A)'$*

0,'$'B' E<3' X+\;9=8%3;22;' A#23$0%* 1#/$+'B,' Y%9E8;<=;' +;4567;1+;<' 3?4' HIU

4=;8';1<;7'F7;1>?+;L' 1<3;8'41;'31;'Q%3;22;2;8;<=;'3;4'F7;1>?+;3;4971:=%74''

4=7E9=E71;7='3?74=;22;<,'OE3;8'41<3'?22;'*<M;<3E<>4@J22;'PE4?88;<>;@?44=L'

31;' ;1<;'F7;1>?+;'+;4567;1+;<L'E8';1<;<'!1<4=1;>' 1<'3?4' @E<9=1%<?2;'Q%3;22'

;1<;7'F7;1>?+;'PE'>;+;<,'X+\;9=8%3;22;' 41<3'S2?44;<31?>7?88;'E<3'+123;<'

4,"'%$++)-5*

$&-$"*6"$&7

5,2$*

4,"'%$++)-5*

/$'*6"$&5,2$7

/$'8"&!%#"'*



! "#$%&'"!

!

(()!

*+,! "-,./-+0! -,! *-+! 1/234/32! *+.! 15./+6.! 738! +-,+6! 9+./-66/+,! :9./274/-;

&,.027*<!

!

:99<!=>?!@-A*.BC-264&D-+!*+.!:9.BC,-//.!E&*+AA!F!"#$%G!+-,+2!H2+-079+?!1-+!+,/CIA/!*-+!J&436+,/+!*+2!

H2+-079+K!L9M+4/6&*+AA+!.&N-+!7AA+!:,N+,*3,0.8IAA+K!*-+!+-,+!H2+-079+!-6DA+6+,/-+2/<!!

J+2!:9.BC,-//!$A7,!-,!:99<!=O!-AA3./2-+2/!*+,!H2+-079+DA7,!8P2!*-+!QN+-/+!H2+-;

079+!*+.!E3A/-6+*-7!$A75+2.<!"2!+,/CIA/!*7.!%-+8+2*7/36!F#$%&'$()*#+,$G! 8P2!

*-+! H2+-079+<! L88+,+! H270+./+AA3,0+,! F"-$.* &//0$/GK! &88+,+! :29+-/.+-,C+-/+,!

F"-$.*+1,&".*&,$!/GK!,-BC/!9+C&9+,+!H+CA+29+2-BC/+!F203/*,"*4&5G!0+9+,!+-,+,!

R9+29A-B4!P9+2!42-/-.BC+!3,*!&88+,+!$3,4/+!9+-!*+2!'+7A-.-+23,0!*+2!H2+-079+<!

S3*+6!QICA/!*+2!:9.BC,-//!H2+-079+DA7,3,0.+,/-/I/+,!F($%$+/$*&,$!/G!738K!!*-+!

*-+.+!H2+-079+!,+3!-6DA+6+,/-+2+,<!J-+.+!H2+-079+DA7,3,0.+,/-/I/+,!4T,,+,!

-,!+-,+2!E7/2-U!,7BC!*+,!3,/+2!V2-/+2-+,!F1(&,$(&+G!8+./0+A+0/+,!V2-/+2-+,!9+;

N+2/+/!N+2*+,<!J-+!@+N+2/3,0! AI../! Q36!+-,+,!*+,!*-2+4/+,!W+20A+-BC! X&,!

H2+-079+DA7,3,0.+,/-/I/+,!Q3K!Q36!7,*+2+,!*-+,/!.-+!7A.!:3.07,0.D3,4/!8P2!

*-+!@+N+2/3,0!7A/+2,7/-X+2!H2+-079+.Q+,72-&.<!

!

6+(/,$%%0.3*

#$/*7($&3+2$8

-%+./*



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

'

*++,')-.'/0123450678%90:'2:3'*+345;0<<3'#1=;':0;:6'>6:0?=+:.'@0:'A:0?<'2:;'>6:0?=+:91=;'B!"#"$%"&'#$(C'

+:3<:5:;2'=D3'$0:E:62=<D7F'%EE:;:;'>6=?:3<:11D;?:;'B)'"(&*%%+"%CF'%EE:;:;'*6+:0<3:0;5:0<:;'B)'"(&$,-

.*)(&*."/%C'3%G0:';045<'+:5%+:;:;'>:51:6+:6045<:;'B0+1%&.)&2*3C,'H0;AD'8%77:;'I60<:60:;'B,!*."!*$C'AD6'

/:G:6<D;?'2:6'>6:0?=+:91=;D;?3:;<0<J<:;'3%G0:':0;:'K=<60LF'0;'2:6';%45'AD'0791:7:;<0:6:;2:'>6:0?=M

+:91=;D;?3:;<0<J<:;'B!"#"$%"&*."/%&.)&*/'#"/"(.C';=45'20:3:;'I60<:60:;'+:G:6<:<'G:62:;,''

7.1.3 Vergleichsansicht 

N0:' O:6?1:0453=;3045<' A:0?<' 7:56:6:' K%2:11:1:7:;<:' 0;' :0;:6' #=6=11:1M

2=63<:11D;?'70<'N:5;3<:11:;'PI:1<:6':<'=1,'QRR)S,'#=6=11:12=63<:11D;?:;'%62;:;'

20:' AD' T:6?1:045:;2:;' K%2:11:1:7:;<:F' +:0390:13G:03:' >6:0?=+:91J;:F' 0;'

:0;:7'>:;3<:6';:+:;:0;=;2:6'=;F'G%+:0'30:'I%66:39%;2:;A:;'U:G:013'0;'2:6'

?1:045:;' V:01:' =;A:0?:;,' N=AD' 3<:11<' 20:' O:6?1:0453=;3045<' K%2:11:1:7:;<:'

3:WD:;<0:11F'2=3'5:0X<'%5;:'20:'O:6G:;2D;?'T%;'*+345;0<<:;F'2=6F'D7'0;'=11:;'

>:;3<:6;' 20:' ?1:045:' Y;E%67=<0%;' =;ADA:0?:;,' N=70<' Z;<:63450:2:' :670<<:1<'

G:62:;' 8[;;:;F' 7\33:;' 20:' K%2:11:1:7:;<:' 0;' :0;:6' &:05:' =11:' T%;' 2:6'

?1:045:;'I1=33:'3:0;,''

4"!1#"*,5%-

$(%*,5.&



! "#$%&'"!

!

(()!

!

*++,!-./!01234156789:8567;!<=2!>?15!94;12:9;5@1!A21539+18>1:925&8!B12!>?15;1:!A21539+1!B18!CD4;5E1B59!

$49F128/!*D<!B12!45:G1:!H15;1!+1<5:B1;!8567!B98!A21539+18>1:925&!D:B!B98!*:94F81E&B144!<=2!B51!*4;12:9I

;5@1!J0IH7&?K!9D<!B12!2167;1:!H15;1!<=2!B51!*4;12:9;5@1!$&B698;,!

*++,! -.! >153;! 15:1! 01234156789:8567;K! B51! >?15! *4;12:9;5@1:! <=2! B51! >?15;1!

A21539+1!B18!CD4;5E1B59!$49F128!3131:=+128;144;,!*D<!B12! 45:G1:!H15;1! 8;17;!

B51!*4;12:9;5@1!J0IH7&?8K!9D<!B12!2167;1:!H15;1!B51!*4;12:9;5@1!$&B698;,!L51!

&+128;1! '1571! @12341567;!C&B1441! D:B! $4M:1K! B51! D:;121! '1571! B51! *:94F81I

N+O1G;E&B1441!B12!+15B1:!A21539+1:,!P:;1286751B1!5E!C&B144!85:B!BD267!B51!

A92+1:!2&;K!+49D!D:B!32=:!712@&2317&+1:/!Q49D!E92G512;1!"531:8679<;1:!+1I

>1567:1:!15:1!R:B12D:3,!Q158S5148?1581!D:;1286715B1;!8567!B98!%51<12B9;DE!

T!"#$%"&'( !)*"U! +15B12! *4;12:9;5@1:/! L51! A21539+1! V! *4;12:9;5@1! J0IH7&?! 58;!

+58! >DE! W(,(V,VWWXK! B51! A21539+1! V! *4;12:9;5@1! $&B698;! 75:3131:! >DE!

(Y,((,VWWX!>D!451<12:K!B9712!58;!B98!%51<12B9;DE!+15B12!A21539+1:!+49D!E92I

G512;,! '&;! 85:B! %Z867D:31:K! B98! 715[;! "531:8679<;1:! B18! 45:G1:! C&B144141I

E1:;8K! B51! +15E! 2167;1:! C&B144141E1:;! :567;! E172! 1\58;5121:,! ]E!

*:94F81&+O1G;E&B144!B12!*4;12:9;5@1!J0IH7&?!9D8!*++,!-.!85:B!B51!^49881:!

05B1&! H;219E! D:B! J0IH7&?! 2&;! E92G512;K! ?154! 851! B51! *4;12:9;5@1! $&B698;!

+,*"&-./$"!"(

$,(0&"$1)2",(



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

+,-./'01.2'31+4/,5/6'728+'092:,12/1'!,51+;-.9</1+':%001+',0'21-./1+'=%>

?1@@',0'A125@1,-.'BC0'$,+:1+'.,+BCD'E,1'F+G1+?C+5;<H@@1'#%?-9;/'F3;I,1@1+'

J!"#$%!&'(#)*KL'#%?-9;/'M12C+/12@9?1+'J+&,-"&#'%!&'(#)*KC+?'#%?-9;/'NI1,>

-.12+'J.*&/0%!&'(#)*K':%001+',+'F336'OP',+'?12'Q21,5931')'F@/12+9/,R1'#%?>

-9;/'+1C'.,+BC'C+?';,+?'?1;.9@3'528+'092:,12/6'

'

F336' OSD' T,@?;-.,20:%I,1+' ?1;' U9-.R%@@B,1.392:1,/;>729I.1+' <82' ?1+' =C@/,01?,9' #@9V12D' E,1' %3121'

T,@?;-.,20:%I,1'1+/.H@/'?1+'F+G1+?C+5;<9@@'WA>N.%G'F3;I,1@1+'J!"#$%123.4&,K' ,0'X+%G@1?51'UC5>

51/'&1@19;1')'F+9@V;16'!2'G,2?'?C2-.'?,1'X@9;;1+'=1?,C0L'=C@/,01?,9'#@9V12'C+?'WA>N.%G'219@,;,12/6'

YC?10'G,2?'12'R%0'F+G1+?C+5;<9@@'#@9V'WA>N.%GL'?12'?10'X+%G@1?51'UC551/'&1@19;1'Z'F+9@V;1'BC>

51%2?+1/',;/L'R12<1,+12/6'E12'Q21,593109+9512'+9R,5,12/'BC2'X@9;;1'=C@/,01?,9'#@9V12L'?121+'F3.H+5,5>

:1,/1+'?,1'C+/121'T,@?;-.,20:%I,1'<%:C;;,12/D'N,1'51.42/'BC0'X+%G@1?51'UC551/'&1@19;1')'F+9@V;1'C+?'

,;/'1,+1'A12<1,+12C+5'?12'X@9;;1'=C@/,01?,9'?1;'X+%G@1?51'UC551/;'&1@19;1'('F+9@V;16'WA>N.%G'F3>

;I,1@1+' J!"#$% 123.4&,KL' WA>N.%G' !0I<9+51+' J50(0670% 123.4&,K' C+?' WA>N.%G' NI1,-.12+' J.*&/0% 123

.4&,K'31+4/,51+'?,1'X@9;;1'=C@/,01?,9'#@9V126'=C@/,01?,9'#@9V12'.9/'1,+1'F;;%B,9/,%+'BC2'X@9;;1'=1>

?,C06'



! "#$%&'"!

!

()(!

7.1.4 Nachvollziehbarkeits-Graph 
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*+,! M,+4D.5+F.B.D+,! 5+7,./07+7! 4B! K+,! &5+,+B! Q42K8/04,F6&;4+! K+8! -./09

1&2234+05.,6+4789:,.;0+B!S!"#$%#&'('!)*+"#,-T!4B!G55N!UV!G50HBD4D6+47+B!K+8!

GBI+BKCBD8>.228! WX9O0&I! G58;4+2+B! S.(#)* /012-34TE! K+,! 4B! K+,! J477+! K+,!

G5542KCBD! 87+07N! *4,+67! CB7+,! K+F! GBI+BKCBD8>.22! 84BK! Y&FFCB46.74&B89

F&K+22+2+F+B7+! .5D+542K+7E! 4B!G55N! UV!K4+!&>>+B+!M,.D+87+22CBD! 5634* !3* "%1

$%'7%*/012-3489:E!CF!L5+,!$,&52+F+!3C!4B>&,F4+,+BN!*+,!YB&I2+KD+!-CDD+7!

'+2+.8+!)!GB.2P8+!.C>!K+,!24B6+B!O+47+!+B70H27!S$3;!#';8T!K+B!GBI+BKCBD8>.22!
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7.1.5 Knowledge Nugget Visualisierung 
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%5,9=+8C' .3' 8+,' -0,1233%8277' K.' ,?2K<@<K<2=25C' K.' 823' 8+,' 52.2'

H%82772723251'92EN=1F'

'

G//F' OPQ' M<78,DE<=3I%?<2' 82=' *%I.325125+5,<DE1' 3<1' K62<' G5@%=82=.59,+5+70,2>*%I.325125'

R!"#$%&"'"()*+,(-./*%*+012$'"()SQ'*+,'2=,12'*%I.3251'92EN=1'K.3'45%672892':.9921'G5+70,2'&)C'8+,'

K62<12'*%I.3251'K.3'45%672892':.9921'G5+70,2'&(F''

3(14."56"+

7$66")+8%9

*$-.%*%"&$(6+



! "#$%&'"!

!

()*!

+,-!./-01233,45!6&4!.&7,824124!2-92,51!:/0!;,<0=0128!>4&?32:52!@,5521!

AB0,/3B0B2-,45!2B42!C/,81/<2332D!:B2!EF-!G2:2!H/-7B2-,45!2B42!;I/312!/492B51D!

,8! :B2! H&:23323282412! 4/JK! BK-24! >4&?32:52! @,55210! ,412-0JK2B:24! 9,!

7L4424M!"NB01B2-24!<2B0IB230?2B02!9?2B!H/-7B2-,4524D!O<01-/71B&405-/:!,4:!

P-2B5/<2:207-BI1&-D!?2-:24! 9?2B! ;I/3124! 2B452EF51D! 2B42! EF-! :24!O<01-/71BQ

&405-/:!:20!H&:23323282410D!:B2!/4:2-2!EF-!:B2!P-2B5/<2M!;&!7L4424!532BJKQ

4/8B52! H&:23323282412! 4/JK! <27/44124! >&492I124D! 4R83BJK! O<01-/71B&40Q

5-/:! ,4:! P-2B5/<2D! ,412-0JKB2:24! ?2-:24! ,4:! :B2! :/KB412-! 3B2524:24!

>4&?32:52!@,55210!<32B<24!EF-!:24!O4?24:2-!1-/40I/-241M!

O<<M!ST!92B51!/30!C2B0IB23!:B2!.&7,824124/40BJK1!8B1!9?2B!O4E&-:2-,450/4/Q

3=02Q.&7,824124!U!"#$%&"'"()*+,(-./*%*+012$'"()VM!W2:2!+2B32!012331!2B4!H&Q

:2332328241! :/-D! :B2! :/0! .&7,8241! </,8/-1B5! 01-,71,-B2-1X! Y4! :2-! 2-0124!

+2B32!012K1!:2-!@/82!:20!.&7,82410D!52E&351!6&4!520JK/JK123124!;271B&424D!

?&<2B!4/JK!2B42-!."-3+*"2)%1(*+:B2!52EB312-124!H&:23323282412!2-0JK2B424M!.B2!

2-012!;I/312!92B51!:24!@/824!:20!H&:23323282410!2B42-!+2B32!/4D!:B2!9?2B12!

:24! O<01-/71B&405-/:! :20! H&:23323282410! ,4:! :B2! :-B112! :B2! P-2B5/<2! :20!

H&:23323282410!/4M!

!

O<<M!SSX!CB3:0JKB-87&IB2!2B420!H24F0!9,8!"B40JK-R4724!:2-!/45292B5124!H&:2332M!!

014$'"()"+

'"5&"&"&+

6&"%7-8"(+

014$'"()"(9

-(*%25)+



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

!+,' -./01-2+3456' 7+2156' 89,,' :.634' :+5' ;./<942' =%,' >968+56.,?5,' :+5' +,'

!"#$%&!' 9,?5-5+?15,' >%:522525@5,15' 9.A' :+5' >%:522525@5,15' 5+,5/' %:56'

@5465656' B,%<25:?5' C.??51/' 5+,/3460,85,D' E5+/F+52/<5+/5' 89,,' :56'

;,<5,:56' ,.6' :+5' >%:522525@5,15' 5+,56' 765+?9G5' 9,-5+?5,' .,:' /%' :+5'

!,1<+382.,?':56'981.5225,'765+?9G5'.,156/1H1-5,D''

I0465,:' !,1/345+:.,?5,' :5/' 765+?9G5@9,9?56/' @546565' 765+?9G5,' .,:'

>%:5225' =56/34+5:5,56' ;G/16981+%,/?69:5' G56H38/+341+?5,J' 8%,-5,16+565,'

/+34'9,:565'K,1565//5,=56165156'9.A':9/'>%:522'5+,56'8%,86515,'765+?9G5'.,:'

G-<D' %:56' 5+,5/' 8%,86515,' ;G/16981+%,/?69:5/D' E5+/F+52/<5+/5' G596G5+15,'

;,92L/15,';,92L/5@%:5225'AH6'5+,5'%:56'@546565'765+?9G5,D'M@'/+5'-.'.,156N

/1H1-5,J' 89,,' :56' K,1565//5,=56165156' :+5' +,' :56' ;,<5,:.,?' 9,?5-5+?15,'

>%:5225' :.634' 75/125?5,' :56' >968+56.,?5,' G5/3460,85,J' <+5' :+5' E+2:N

/34+6@8%F+5'+,';GGD'OO'-5+?1D'!6/15,/'89,,'/+34'5+,'K,1565//5,=56165156'+,':56'

P%8.@5,15,9,/+341',.6':+5'P%8.@5,15' 5+,56'8%,86515,'765+?9G5'9,-5+?5,'

29//5,J'<0465,:':+5'P%8.@5,15'92256'9,:565,'765+?9G5,'9./?5G25,:51'<56N

:5,D'Q<5+15,/'89,,':56' K,1565//5,=56165156':+5'P%8.@5,15'5+,5/'G5/1+@@N

15,' ;G/16981+%,/?69:/J' G5+/F+52/<5+/5' :+5' ;,92L/5@%:5225J' 92256' 765+?9G5,'

9./<0425,J' <%:.634' +4@' P%8.@5,15'@+1' 5+,5@' 9,:565,' ;G/16981+%,/?69:'

=56G%6?5,'G25+G5,D'P6+115,/'+/1'5/'@R?2+34J':5,'7%8./'9.A'5+,'?9,-'8%,86515/'

>%:522' -.' 25?5,J' +,:5@' 9225'>968+56.,?5,' A5/1?525?1' <56:5,D' S%' 89,,' G5+N

/F+52/<5+/5' 5+,' ;634+1581J' :56' ?569:5' :+5' -<5+15' 765+?9G5' :5/' >.21+@5:+9'

#29L56/'5,1<+38521J':9/'SL/15@5,1<.6A/@%:522':56'765+?9G5')'9./<0425,D'

P+5'P+5,/15':5/'S.G/L/15@/'B,%<25:?5'C.??51'T+/.92+/+56.,?',.1-5,'/%<%42'

:9/' ;G/16981+%,/?69:' T+/.92+/+56.,?' S.G/L/15@' 92/' 9.34' :9/' 765+?9G5N

:5/86+F1%6' T+/.92+/+56.,?' S.G/L/15@D' P9/' ;G/16981+%,/?69:' T+/.92+/+56.,?'

S.G/L/15@' 5629.G1' ;,<5,:56,' SL/15@@%:5225' 9.A' @546565,' ;G/16981+%,/N

?69:5,'-.'56/15225,D'K,'5+,56'9:@+,+/1691+=5,'B%,A+?.691+%,/%G56A20345'89,,'

:56'E5,.1-56';G/16981+%,/?69:5'.,:'E5-+54.,?5,'9,?525?5,'/%<+5':+5'#6%N

F9?91+%,'=%,'>%:522525@5,15,'8%,A+?.6+565,D'P9-.'=56<5,:51':9/';G/1698N

1+%,/?69:' T+/.92+/+56.,?' S.G/L/15@' :9/' ;G/16981+%,/?69:' S.G/L/15@' :56'

E5?6H,:.,?//34+341'U/+545';G/34,+11'VD)WD''

P9/'765+?9G5:5/86+F1%6'T+/.92+/+56.,?'S.G/L/15@'5629.G1':+5'SL/15@@%:52N

2+56.,?' 9.A5+,9,:56A%2?5,:56' 765+?9G5,J' :+5' !6/1522.,?' =%,' &%9:@9F/' @+1'

!"#$%&'

()*$&+,$"-.*

/&+0'1"2

*3+#"*"%&3./'

43)*5*$%6'

7%"*8"%#%'9:&'

(.;%.03./'

0%*'!"#$%&*'



! "#$%&'"!

!

()*!

+,-./01-23! +,-./01-4562-2! 7&8.-! 059-,209.:-2! +,-./01-7;-20,.&7<! =0;>! :-,?

8-2@-9!@07!+,-./01-@-7A,.49&,!B.7>05.7.-,>2/!C>17D79-E!@.-!F-2>9;-,&1-,?

G56HI-2! @-7! +,-./01-?J.@/-9! C>17D79-E7! K7.-I-! L<(<)M! >2@! @.-!N&@-55-! @-7!

+,-./01-E020/-E-29! C>17D79-E7!@-,!F-/,O2@>2/77HI.HI9! K7.-I-!P17HI2.99!

L<)M<!!

7.2 Modelldiensteschicht 
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E-27.&205-7!W.99-,!E.9!N&@-55-5-E-29-2! -,;->/-23! .2@-E!-,! @07!W.99-,!E.9!

X.5G-!-.2-,!CHI2.9979-55-!".2@.E-27.&205!1-GO559<!".2@.E-27.&205!:-,GO/9!O1-,!

N-9I&@-23!>E!GO,!-.2!/-/-1-2-7!N&@-55-5-E-29!20HIG&5/-2@-!>2@!:&,02/-?

I-2@-!N&@-55-5-E-29-! .2!@.-7-,!=.E-27.&2! ;>! 5.-G-,2<!=.-7-7!W.99-,! -29I659!

@022! @.-! N&@-55-5-E-29-! GO,! 055-! $&7.9.&2-2! @-7! "297HI-.@>2/7,0>E7! >2@!

@.-29!057!F07.7! GO,!@.-!@,-.@.E-27.&205-!B.7>05.7.-,>2/<!=.-!F-,-HI2>2/!@-7!

A&E45-99-2! W.99-,7! .79! -.2-! ;-.9.29-27.:-! P>G/01-! >2@! A022! 1-.! P>G,>G! @-7!

"297HI-.@>2/7,0>E7!V0:./09&,7!/5-.HI!A&E45-99!-,G&5/-23!807!562/-,-!C90,9?

;-.9-2!E.9! 7.HI! 1,.2/9<! =.-7-! :-,E-.@-9! -.2-! .2A,-E-29-55-! F-,-HI2>2/! @-7!

W.99-,7!86I,-2@!@-,!V0:./09.&23!@.-! 79-97!2>,!@.-!2Y9./-2!J-,9-!1-,-HI2-9<!

=.-7-!.2A,-E-29-55-!F-,-HI2>2/!GOI,9!Z-@&HI!:&,!055-E!02G02/7!;>!B-,;Y/-?

Modelldienste

Modellraum
Subsystem

Vergleich-
Subsystem

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

)*(#++,-./'

0.1%2%&#/%'

3,#"4-1#5

(#%6,"7&*,'8"5

%.-+"%"#,.$4'

0.1%2%&#/'

)*(#++5

("#$%&#5

%9:"9:&'
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+,-./-'012+/-3'3/+'4567.587%-9'37/'3/-':-0/-3/+'7++787/+/-';5--<'=/>25?@'

0,+3/'/7-'2A@+73/+':?.%+782B,>'C,+'D/+/E2-,-.'3/>'F788/+>' 7BG?/B/-87/+89'

3/+'C,-1E2>8'5,>./2/-3'6%B'H85+8/?/B/-8'37/'-1E2>8/-'I'J/+8/'KL+'5??/'=7M

B/->7%-/-' @/+/E2-/8' ,-3' 5-C/7.8' ,-3' 35--' &,2/C/78/-' -L8C89' ,B'0/78/+/'

J/+8/'7-'/7-/B'/7./-/-'#+%C/>>'C,'/+B788/?-<'

=5>'N/+.?/7E2'H,@>A>8/B'@/+/E2-/8'O-8/+>E27/3/'C07>E2/-'P%3/??/?/B/-8/-'

3/+' .?/7E2/-' Q?5>>/9' 7-3/B' />' KL+' 3/K7-7/+8/' :88+7@,8/' @/>87BB89' %@' >7/' @/7'

C0/7' P%3/??/?/B/-8/-' -/,9' .?/7E29' ./1-3/+8' %3/+' ./?R>E28' >7-3<' S,' T/3/B'

P%3/??/?/B/-8' ;5--' /7-'P%3/??' !?/B/-8' =7KK7-.' &/>,?8' 3/-' O-8/+>E27/3' C,'

/7-/B'5-3/+/-'P%3/??/?/B/-8'>G/7E2/+-<'!7-'P%3/??'!?/B/-8'=7KK7-.'&/>,?8'

@/>8/28'5,>'B/2+/+/-':88+7@,8/'=7KK7-.'&/>,?8>9'37/'3/-'O-8/+>E27/3'3/>':8M

8+7@,8/>' /7-/>'P%3/??/?/B/-8>' C,' /7-/B' 5-3/+/-'P%3/??/?/B/-8' K/>825?8/-<'

=7/'=,+E2KL2+,-.'3/>'N/+.?/7E2>'7-'3/+'P%3/??37/->8/>E27E28'B5E28'3/-'N/+M

.?/7E2',-3'37/'N7>,5?7>7/+,-.'3/+'O-8/+>E27/3/',-5@21-.7.'6%-/7-5-3/+<'=7/'

N7>,5?7>7/+,-.' .+/7K8' @/7B' :,K@5,' 3/+' D/-,8C/+%@/+K?1E2/' KL+' /7-' :88+7@,8''

/7-K5E2'5,K'37/'!+./@-7>>/'3/+'O-8/+>E27/3>@/+/E2-,-.'C,<'

''

:@@<'UVW'H,@>A>8/B/'6%-'D!!X'7-'3/+'P%3/??>E27E28'

7.3 Begründungsschicht 

=7/' D/.+L-3,-.>>E27E28' 6%-' !"#$%&!' /-821?8' 37/' D/.+L-3,-./-' 5,>' 3/B'

@/.+L-3,-.>@5>7/+8/-' X+/7.5@/B%3/??' ,-3' /-821?8' 35>' Q-%0?/3./' 4,../8'

H,@>A>8/B9'35>':@>8+5;87%->.+53'H,@>A>8/B',-3'35>' 'X+/7.5@/B5-5./B/-8'

Begründungsschicht

Knowledge 
Nugget

Subsystem

Freigabe-
management
Subsystem

Abstraktions-
grad

Subsystem

Systemmodell-
elemente

Subsystem

Kommunikations-
modellelemente

Subsystem

Organisations-
modellelemente

Subsystem

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

)#*+,#"-.'

/01%2%&#3%'

'

4#+*5$(0$+%

%-."-.&'
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+,-./.012! .&341! 56.! +/.01278! 9&22,:4;604&:.7! ,:5! <=>6:4.604&:.2&51??7

1?121:01!+,-./.012!@.41A1!B--C!DEFC!!

G6.! 9:&3?15>1!H,>>10! +,-./.012! 1:0AI?0! 9:&3?15>1!H,>>10.! ,:5! 1=?6,-0!

J6=;41=,:>1:! KL=! 9:&3?15>1! H,>>10.! M,! 1=M1,>1:C! G6.! +,-./.012! :4220!

1=M1,>01!J6=;41=,:>1:!6?.!N=,:5?6>1!KL=!541!"=M1,>,:>!:&031:54>1=!9:&37

?15>1! H,>>10.! ,:5! 4A=1=! O1M41A,:>1:C! G6.! 9:&3?15>1! H,>>10! +,-./.012!

AP=0! 6,K! Q:51=,:>1:! ,:5! R=&R6>41=0! 541.1! 6:! J&51??1?121:01! :415=4>1=1=!

9:&3?15>1!H,>>10.C!G41!-1.SA=41-1:1:!G41:.01!51.!9:&3?15>1!H,>>10!+,-7

./.012.! T1=31:51:!56.!B-.0=6;04&:.>=65! +,-./.012!,:5! U=14>6-126:6>17

21:0!+,-./.012C!!

G6.! B-.0=6;04&:.>=65! +,-./.012! AI:>0! T&2!9:&3?15>1! H,>>10! +,-./.012!

6-8! 51::! 1.! T1=31:510! 9:&3?15>1! H,>>10.! KL=! 541! J&51??41=,:>! 14:1.! +/7

.012.!6,K!B-.0=6;04&:.>=651:C!G6.!B-.0=6;04&:.>=65!+,-./.012!1=?6,-0!-17

?41-4>1! B-.0=6;04&:.>=651! KL=! 541! +/.0122&51??41=,:>! M,! 1=.01??1:! ,:5!

O1M41A,:>1:!M34.SA1:!541.1:!M,!51K4:41=1:C!+/.0122&51??1?121:01!;P::1:!

21A=1=1:! B-.0=6;04&:.>=651:! M,>1341.1:! ,:5! 4:! 51:! J&51??1:! 14:1.! B-7

.0=6;04&:.>=65.!,:01=.SA4151:!,:5!T1=K14:1=0!31=51:C!!

G6.!U=14>6-126:6>121:0!+,-./.012!T1=31:510!9:&3?15>1!H,>>10.!M,=!"=7

.01??,:>! T&:! +/.0122&51??1:! KL=! 6,K14:6:51=K&?>1:51! U=14>6-1:! ,:5! 6?01=7

:604T1=! U=14>6-1.M1:6=4&.C! J40! 512! U=14>6-126:6>121:0! +,-./.012! ;6::!

51=! U=14>6-126:6>1=! U=14>6-1R?6:,:>.1:040I01:! ,:5! 6?01=:604T1! U=14>6-17

.M1:6=4&.!-131=01:!,:5!51=1:!J&51??1!1=;,:51:C!!

G6.! +/.0122&51??1?121:01! +,-./.012! 1:0AI?0! J&51??1?121:01! KL=! 541! +/7

.0122&51??41=,:>8!341!.41!541!B-.SA:4001!VCVC(!-4.!VCVCW!-1.SA=14-1:C!G41!X27

R?121:041=,:>! >=14K0! A41=! 6,K! 541! J&51??1?121:01! ,:5! O1M41A,:>1:! 51.!

'Y+"7J&51??.! M,=LS;C! G6.! 9&22,:4;604&:.2&51??1! +,-./.012! 1:0AI?0! 541!

9&22,:4;604&:.2&51??1! 51.! 'Y+"7J&51??.! ,:5! ,2K6..0! 14:! O1>=L:5,:>.7

26:6>121:0! +,-./.012! @.41A1! B-.SA:400! VC)FC! G6.! <=>6:4.604&:.2&51??1!

+,-./.012! -1.01A0! 6,.! 512! 'Y+"7<=>6:4.604&:.2&51??! @.41A1! B-.SA:400!!

VCWFC!!

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

)$*+,#(-#'

./--#&'

0/1%2%&#3%'

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

41%&567&"*$%8

-56('

0/1%2&%#3%'

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

95#"-61#368

$6-#3#$&'

0/1%2%&#3%'

02%&#33*8

(#,,#,#3#$&#'

0/1%2%&#3'
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+,,-!*(!./012!30/!45677/8!3/9!:;,7<72/=/!48&>5/31/!?;11/2@!A9/016,/=686B

1/=/82@! +,7296C20&871963! ;83! D/19E83;817=6861/=/82-! F67! 48&>5/31/!

?;11/2! :;,7<72/=! /82GH52! 30/! 45677/8! 3/7! 48&>5/31/!?;11/2!I&3/557@!>0/!

70/!08!46J02/5!K!,/7LG90/,/8!>&93/8!7083!7&>0/!30/!48&>5/31/!?;11/2!A6,90C!

.;=! "9./;1/8! M&8! 48&>5/31/! ?;11/27! NE9! 1/1/,/8/! I69C0/9;81/8-! F0/!

45677/!48&>5/31/!?;11/2!G62!/08/!+77&.0620&8!.;!3/9!45677/!:<72/==&3/55B

/5/=/82!;83! 72/552! 7&=02! /08/!O/9,083;81! .;=!:<72/==&3/55/5/=/82/!:;,B

7<72/=!G/9-!!

F67! :;,7<72/=! +,7296C20&871963! /82GH52! 30/! I69C0/9;81! +,7296C20&871963@!

30/!657!/08.01/!45677/!8P201!072@!;=!367!48&>5/31/!?;11/2!:;,7<72/=!NE9!+,B

7296C20&871963/!.;!M/9>/83/8-!Q08.;!C&==2!;83!/08/!I&3/55/5/=/82/9>/0B

2/9;81! M&8! :<72/==&3/55/5/=/82@! 30/! /08/! +77&.0620&8! .;! /08/=!

I&3/55/5/=/82!G62!;83!E,/9!/08/!I/2G&3/!M/9NE12@!;=!3/8!+,7296C20&871963!

3/7!677&.00/92/8!I&3/55/5/=/827!.;!,/720==/8-!!

A9/016,/=6861/=/82! /82GH52! 30/! 45677/8! .;9! A9/016,/J568;81R! '&63=6J@!

A9/016,/@! A9/016,/J568@! A9/016,/J568;817/8202H2@! A9/016,/7./8690&@! A9/016B

,/N961/72/55;81! A9/016,/3/7C90J2&9@! '/77&;9L/@! S/02@! T/058/G=/9@! Q693>69/@!

:&N2>69/@!,/9/LG8/2/7!4902/90;=@!A&9=/5!;83!$696=/2/9-!F0/!45677/!A9/016B

,/3/7C90J2&9! 72/552! 657! :;,C5677/! M&8! I69C0/9;81! /08/! O/9,083;81! .;=!

48&>5/31/!?;11/27!:;,7<72/=!G/9-!!

F67! D/19E83;817=6861/=/82! :;,7<72/=! 072! T/05! 3/7! 4&==;80C620&87=&B

3/55/5/=/82/! :;,7<72/=7! ;83! /82GH52! 30/! 45677/8! 3/7! 'U:"B! D/19E83;817B

=6861/=/827R!A961/72/55;81!V!""#$W@!O&97LG561!V%&'%'"()W!%P7;81!V"')#*!'+W@!

4902/90;=!V,&!*$&!'+W!;83!D/>/92;81!V(""$""-$+*W@!>0/!70/!+,7LG8022!)-X!,/B

7LG9/0,2-! F67! A9/016,/=6861/=/82! :;,7<72/=!GH812! M&=!D/19E83;817=6B

861/=/82! :;,7<72/=! 6,@! >/05! 30/! 45677/8! A9/016,/N961/72/55;81! /08/!

:J/.065070/9;81!M&8!A961/72/55;81@!A9/016,/7./8690&!/08/!:J/.065070/9;81!M&8!

O&97LG561! ;83!,/9/LG8/2/7!4902/90;=! /08/! :J/.065070/9;81/8! M&8!4902/90;=!

072-!S;3/=!G62!A9/016,/J568;817/8202H2!/08/!+77&.0620&8!.;!4902/90;=!V,&!*$.

&!'+W-!!

/)(""$+0!-0

1&$!2(3$.

-(+(2$-$+*0

4#3"5"*$-0

/)(""$+0!-0

6$2&7+8#+2"

-(+(2$-$+*0

4#3"5"*$-0

/)(""$+0!-0

93"*&(:*!'+".

2&(804#3.

"5"*$-0

/)(""$+0!-0

/+';)$82$0

<#22$*0

4#3"5"*$-0
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7.4 Elementspeicherschicht 

+,-'!.-/-0123-,45-6245,451'7%0'!"#$%&!'23-,45-61'8-96:0;<09-0'=<2'8!!>'

/,1'?,.@-';-2'&AB!CD-1=/%;-..2' E2,-5-'FG2450,11'HIJI(KI'FG2450,11'HIJIL'G-C

2456-,G1';,-'&-=.,2,-6<09';-6'M0;-6<09236%3=9=1,%0I''

7.4.1 RUSE-Metamodell 

+=2' 9-0-6,245-' &AB!CD-1=/%;-..' N=00' 5-1-6%9-0-' F61-@=N1-' <0=G5O09,9'

7%0' ,56-6' F61' <0;' 8-P,-5<09-0' PQ,245-0' ;,-2-0' ;=621-..-0I' +=P<' 21-..1' ;=2'

&AB!CD-1=/%;-..' -,05-,1.,45-' R.=22-0' G-6-,1S' </' D%;-..-' -,0-2'

B%@1Q=6-36%T-N12'<0=G5O09,9'7%0' ,56-6'F61'P<'23-,45-60I'>:6';,-2-'D%;-..-'

21-..1';=2'&AB!CD-1=/%;-..'-,0-'U-62,%02C'<0;'V<96,@@2N%016%..-'G-6-,1I''

'

FGGI'WLX'&AB!CD-1=/%;-..'YZ%.@'L**H['

+,-'R.=22-'#6%T-N1'21-..1'-,0'B%@1Q=6-36%T-N1';=6'<0;'-6.=<G1'V<96,@@'=<@';,-'

#6%T-N1;=1-0I'+,-'R.=22-0'?,21%6\S'86=045S'U-62,%0'<0;'?,21%6\$,0N'9=6=01,-C

6-0'-,0-'U-62,%02N%016%..-':G-6'#6%T-N1;=1-0X'>:6'-,0'#6%T-N1'N]00-0'/-5C

6-6-'86=045-2'-^,21,-6-0S',0';-0-0'=..-'#6%T-N1;=1-0'U-62,%0-0'5=G-0I'E2,-5-'

FGGI'WLK'YZ%.@'L**H['

1

1

1 1..*

1

1..*

1

*

ModelElement

ModelLink

children

*

2parent2

ProjectData

VersionBranch

History

Project

User

Role

*

1

0..1

*

1

*

HistoryLink

reader/author/creator*

*
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*+,! $-&.,/0120,3!4,-1,3! +3!5&1,66,6,7,30,3! 831!5&1,666+3/9! :,9;,+<=,-0>!

"+3! 5&1,66,6,7,30! -,;-?9,30+,-0! ,+3! @,6+,@+:,9! A&B042-,! "3:+3,,-+3:! C&3D

E,;0>!"+3!5&1,66,6,7,30!@+,0,0!:,3,-+9<=,!5,0=&1,3!E87!A;,+<=,-3!F&3!G0D

0-+@80,3!23>!"9!/H33,3!,+3B2<=,!I,-0,! +3!J,61,-3K!%+90,3!&1,-!L2@,66,3!2@D

:,6,:0! 4,-1,3>! JM-! 1+,! N,9<=-,+@83:! /&7;6,O,-! G-0,B2/0,! 831!

G@=?3:+:/,+0,3!90,=,3!A8@,6,7,30,!831!5&1,666+3/9!E8-!P,-BM:83:>!"+3!5&D

1,66,6,7,30! /233!7,=-,-,! A8@,6,7,30,! =2@,3>! "+3! A8@,6,7,30! +90! ,+3!5&D

1,66,6,7,30K! 129! L,+6! :,328! ,+3,9! "60,-3D"6,7,309! +90>! 5&1,666+3/9! 9+31!

5&1,66,6,7,30,K!1+,!E4,+!5&1,66,6,7,30,!F,-@+31,3>!Q9+,=,!G@@>!RST!*8-<=!

1+,!P,-4,3183:!F&3!5&1,66,6,7,30,3!831!5&1,666+3/9!,3090,=0!,+3!$-&.,/0D

:-2;=K!1,-!G-0,B2/0,!1,9!A&B042-,!"3:+3,,-+3:9!9&4+,!1,-,3!G@=?3:+:/,+0,3!

2@@+61,0>! *+,! $-&.,<0*202!C6299,! F,-BM:0! M@,-!5,0=&1,3K! 87! 28B!5&1,66,6,D

7,30,! +7! $-&.,/0:-2;=! E8E8:-,+B,3K! 1,3! $-&.,/0:-2;=,3! E8! 0-2F,-9+,-,3K!

5&1,66,6,7,30,!E8!98<=,3!&1,-!E8!B+60,-3>!*+,!A;,+<=,-83:!;,-9+90,30,-!*2D

0,3! :,9<=+,=0! 18-<=! :,3,-+9<=,!5,0=&1,3! 1,-! C6299,!5&1,66,6,7,30>! UI&6B!

SVVWX!!

!

G@@>!R)Y!Z31,-83:,3!+7!'[A"D5,027&1,66!UI&6B!SVVWX!

P,-?31,-83:,3!27!5,027&1,66!4,-1,3!18-<=!\;,-20+&3,3!B,90:,=260,3!831!

/&7783+E+,-0>! *+,! P,-9+&39/&30-&66,! F,-4,31,0! 1+,9,! \;,-20+&3,3K! 87!

Z31,-83:,3!27!5&1,66!E8!9;,+<=,-3!831!32<=E8F&66E+,=,3]!266,!Z31,-83:,3!

/H33,3!7+0!^+6B,!1,-!\;,-20+&3,3!-M</:?3:+:!:,72<=0!4,-1,3>!"+3!G34,3D

*

* 1

1
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Operation

Field
Operation

List
Operation

Map
Operation

Subelement
Operation

Link
Operation

Model
Operation

Change
Package

User

author

1..*

ModelElement
affects

+ reverse: 
AbstractOperation
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Operation
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!"#$%&!'()*'

+,-' ./+,-0' ,1/' 2%+,33,3,4,/05' 6%+7-89' ,1/' :/+,-7/;<=>?,0' ,-@,7;0' 61-+5'

+><'>7<',1/,-'2,/;,'A%/'2%+,33%=,->01%/,/'B,<0,90C'2%+,33%=,->01%/,/'+1,D

/,/'+>@7'@7<>44,/;,9E-1;,'F=,->01%/,/'@7'?>=<,3/'7/+'<0,33,/'+>410',1/,'

>0%4>-,'!1/9,10'+>-5'+><'9,1G0'<1,'<1/+'<0,0<'>3<';>/@,<'%+,-';>-'/1890'@7'B,D

9>/+,3/C' !1/,'2%+,33%=,->01%/' ?>//'61,+,-' >7<'4,9-,-,/'2%+,33%=,->01%D

/,/' B,<0,9,/5' 6%B,1' <1,' 3,0@,/' !/+,<' 4,9-,-,' 2,0>4%+,33%=,->01%/,/'

,/09.305'+1,'H,-./+,-7/;,/'>/'2%+,33,3,4,/0,/'B,<89-,1B,/C'I><'&JK!D2,D

0>4%+,33' 7/0,-<89,1+,0' 2,0>4%+,33%=,->01%/,/' LM-' +><' !-@,7;,/5' $E<89,/'

7/+':/+,-/'A%/'2%+,33,3,4,/0,/C'!<';1B0'2,0>4%+,33%=,->01%/,/'LM-':/+,D

-7/;,/'>/'+,/'N,3+,-/5'$1<0,/5'O>B,33,/5'K7B,3,4,/0,/'%+,-'$1/?<5'+1,'>/;,D

B,/5'%B',1/'P,-0'91/@7;,?%44,/5',/0L,-/0'%+,-';,./+,-0'6%-+,/'1<0C' QRBBC'

S)T'UP%3L'*VVWX'

J<,-' ?E//,/' >7L'4,9-,-,'#-%Y,?0,' @7;-,1L,/C' NM-' Y,+,<' #-%Y,?0' ?>//' 19/,/'

,1/,'B,<01440,'&%33,'@7;,61,<,/'6,-+,/5'>7<'+,-'<189'+1,'Z7;-1LL<-,890,'LM-'

,1/,/'J<,-'7/+',1/'#-%Y,?0',-;,B,/C'Q<1,9,'RBBC'S*T'[,1<=1,3,'LM-'&%33,/'<1/+'

#-%Y,?04>/>;,-'%+,-'R/>3\<0C'],4.G'19-,/'Z7;-1LL<-,890,/'+M-L,/'J<,-'2%D

+,33,3,4,/0,' 3,<,/' %+,-' ,-@,7;,/C' UP%3L' *VVWX' [,/70@,-' ?E//,/' 410' O,13D

/,94,-/'>7<'+,4'&JK!DF-;>/1<>01%/<4%+,33''Q<1,9,'^C)T'><<%@11,-0'6,-+,/_'

`1890'Y,+,-'O,13/,94,-'47<<',1/'[,/70@,-''<,1/'7/+'>7L'+><'2%+,33'@7;-,1L,/'

?E//,/a',<'?E//,/'>3<%'>789'O,13/,94,-'4%+,331,-0'6,-+,/5'+1,'+><'K\<0,4'

/1890'B,/70@,/C'J4;,?,9-0'47<<'Y,+,-'[,/70@,-',1/'O,13/,94,-'+,<'#-%Y,?0<'

<,1/C'

7.4.2 Realisierung der Änderungspropagation 

I1,' :/+,-7/;<=-%=>;>01%/' A,-6,/+,0' +1,' &JK!' 2,0>D2%+,33' F=,->01%/,/5'

74' :/+,-7/;,/' >/' A,-L,1/,-0,/' 2%+,33,3,4,/0,/' A%-@7/,94,/_' I1,'

!3,4,/0<=,189,-<891890'A,-ELL,/031890':/+,-7/;,/'14'&JK!D2,0>4%+,33'7/+'

B,/>89-18901;0' >/+,-,' K7B<\<0,4,' MB,-' :/+,-7/;,/5' 1/+,4' <1,' +7-89;,D

LM9-0,'2%+,33D' 7/+'2,0>4%+,33%=,->01%/,/' Q<1,9,' RBBC' S)T' A,-<8918?0C' I,-'

b/%63,+;,'`7;;,0'b%/0-%33,-'9E-0'>7L'+1,<,'F=,->01%/,/'7/+'./+,-0'>3<'b%/D

<,c7,/@'>/+,-,'2%+,33,3,4,/0,C'I>+7-89',-@,7;0',-'/,7,'2,0>4%+,33%=,->D

01%/,/5'+1,'>7L'2%+,33,B,/,'410'+,/'7-<=-M/;3189,/':/+,-7/;,/'@7<>44,/D

;,9E-,/'7/+',1/,'>0%4>-,'F=,->01%/'+>-<0,33,/_'K%33'+1,'7-<=-M/;3189,':/+,D

-7/;',1/,<'2%+,33,3,4,/0<5'B,1<=1,3<6,1<,',1/,<'R/6,/+,-<5'+7-89'+1,'H,-D
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1,#$'.,23)
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! "#$%&'"!

!

())!

*+&,*-&,./&001!23/45-61*1.2.!71/81,9!*&001,!:35;!8+1!+,!81/!<&061!83/5;!81,!

=,&701861!>3661.!=&,./&001/!83/5;61?4;/.1,!@,81/3,61,!:,!81,!A&81001,!

:,81/1/! =,&701861! >3661.*! 23/45-61*1.2.! 71/81,B! C001! @,81/3,61,9! 8:*!

;1+D.!8+1!81*!C,71,81/*!3,8!8+1!81*!=,&701861!>3661.!=&,./&001/*9!*&001,!

23*:EE1,!+,!1+,1/!FG1/:.+&,!?1*.61;:0.1,!71/81,B!!

HE!8+1!I1/1+.*!1/*.100.1,!A&8100&G1/:.+&,1,!81*!C,71,81/*!3E!71+.1/1!J&E!

=,&701861! >3661.! 1/2136.1! A&8100&G1/:.+&,1,! 1/71+.1/,! 23! -K,,1,9! J1/L

71,81.!8+1!"01E1,.*G1+5;1/*5;+5;.! 1+,!M1&I:5;.1/!A3*.1/N! "+,!O1/K??1,.0+L

5;1/!.1+0.!@,81/3,61,!E+.9!I1J&/!*+1!:,!8:*!4I/+61!PQ*.1E!J1/*5;+5-.!71/81,B!

M1&I:5;.1/9! 8+1! *+5;! :,! 8+1*1E! O1/K??1,.0+5;1/! /16+*./+1/1,9! 71/81,! +,! "#L

$%&'"!:0*!O&/:ILM1&I:5;.1/!I121+5;,1.9!8:!*+1!@,81/3,61,!J&/!81,!4I/+61,!

M1&I:5;.1/,! 1/;:0.1,! 3,8! *&E+.! 71+.1/1! @,81/3,61,! 23! FG1/:.+&,1,! ;+,L

23?461,!-K,,1,9!I1J&/!:001!@,81/3,61,!:0*! :.&E:/1!"+,;1+.! :,!8+1!4I/+61,!

M1&I:5;.1/!71+.1/6161I1,!71/81,B!R1/!=,&701861!>3661.!=&,./&001/!+*.!1+,!!

!

!

CIIB!STN!=&,./&00?03**!23E!"+,*:.2!J&,!=,&701861!>3661.*!UVW!

:Model 
Operation

:Link
Operation

create()

Client A
:EXPLoRE

Alice

modifyModel()

ws A
:Workspace

setActor()

create()

updateUI()

visualize
Change

:Use 
Case

send()

updateServer()
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'

+,,-'./0'1%234%5565788'97:'!;28<39'=%2'12%>5?@A?'B7AA?38'CDDE'

F?;8G;?5' 6H4'?;2?2'I%4<,JF?%,<KL3?4M'@?4'=%4'@?:'H,4;A?2'NO83?:'H,?4'P2J

@?472A?2' ;26%4:;?43' >;4@-' !4' 2H393' @;?8M' 7:' 2?7' ?49?7A3?'Q%@?55?5?:?23?'

12%>5?@A?'B7AA?38' 9797%4@2?2' %@?4' 7:'P2@?472A?2' <2'Q%@?55?5?:?23?2'

<2' @;?' =?46?;2?43?2' Q%@?55?5?:?23?' <2@?4?4' 12%>5?@A?' B7AA?38' >?;3?4J

97=?4,4?;3?2-''

+,,-' .*' ,;8' +,,-' .R' 9?;A?2' @?2' 1%234%5565788' ,?;' ?;2?4' P2@?472A' ;:'

NO83?::%@?55-'S<8'!2@?'?;2?4'P2@?472A'>;4@'=%:'15;?23'@74KL'@?2'+76476'

@?4'Q?3L%@?'7G@<3?N?4=?4CE'<2A?9?;A3M';2'+,,-'.*'4763'@?4'!"#$%&!'15;?23'+'

7G@<3?N?4=?4CE'<76'@?:'T%4UG<K?'+'<76-'B72',?A;223'@?4'T%4U8G<K?'+'8?;2?'

F?%,<KL3?4' 97' ;26%4:;?4?2' 72@' 9><4' 972VKL83M' @;?' I%4<,JF?%,<KL3?4' 72@'

@<22'@;?'H,4;A?2'F?%,<KL3?4-'D2'+,,;5@72A'+,,-'./';83'@?4'12%>5?@A?'B7AA?3'

1%234%55?4' ?;2' I%4<,JF?%,<KL3?4' 72@' >;4@' H,?4' @;?' P2@?472A' @?8' ;2J

;3;;?4?2@?2'+U3%48' @?8'+2>?2@72A86<558' ;26%4:;?43-' !4' 6HA3' @?2'+U3%4' <7KL'

@?:' +2>?2@72A86<55' @?8W?2;A?2' 12%>5?@A?' B7AA?38' L;297M' @?4' @<8' +2<5OJ

8?:%@?55' @?4' X4?;A<,?' Y' ,?8KL4?;,3M' >%@74KL' @?:' P2@?472A8G<U?3' 2?7?'

Q%@?55J' 72@'Q?3<:%@?55%G?4<3;%2?2' L;297A?6HA3'>?4@?2-' D:'+28KL5788' ?4J

ws A
:Workspace

:Element 
Store

createRevision()

notifyListener()

notifyListener

send()

updateServer()

:Knowledge 
Nugget 

Controller

:Model 
Operation

:Link
Operation

create()

create()

Analyse
Freigabe 2:
Knowledge 

Nugget

add()
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+,-./!0,1!2&134567,!8!,9:,!',;949&:!-:0!<=,1/1>./!49,!6:!0,:!"?,@,:/!A/&1,!

B49,C,!8==D!E*FG!H,?7C,1!09,!<=19.,:!=,&=67C/,:0,:!I?9,:/,:!6-J1-J/!-:0!9CK

:,:!:-:! L,0&7C!09,!.,46@/,:!M:0,1-:.,:G!6?4&!09,!0,4!8:H,:0,14!-:0!09,!

0,4!I:&H?,0.,!N-..,/!I&:/1&??,14G!@9//,9?/!B49,C,!8==D!EOFD!8?4!P&?.,!H,10,:!

09,!Q&0,??,!-:0!R,:-/+,1&=,1J?>7C,:!0,1!I?9,:/6:H,:0-:.,:!63/-6?949,1/D!

!

8==D!EOS!I&:/1&??J?-44!+-@!"9:46/+!;&:!I:&H?,0.,!N-..,/4!BTTTF!

7.4.3 Propagation von Modellelementen 

2>C1,:0! 497C! 0,1! ;&16:.,C,:0,! 8=47C:9//!@9/! 0,1! $1&56.6/9&:! ;&:! M:0,K

1-:.,:! +H947C,:! =,4/,C,:0,:!Q&0,??,?,@,:/,:! =,47C>J/9./! C6/G! =,47C1,9=/!

09,4,1! 8=47C:9//G! H9,! ,9:! AU4/,@@&0,??,?,@,:/! +-! @,C1,1,:! I:&H?,0.,!

N-..,/4! C9:+-.,J<./! H,10,:! 36::D! V@! V:/,147C9,0,! 9@! W-4/6:0! ,9:,4! AUK

4/,@@&0,??,?,@,:/4!061+-4/,??,:G!,1+,-.,:!I:&H?,0.,!N-..,/4!,9:,!,9.,:,!

T:4/6:+!J<1!L,0,4!AU4/,@@&0,??,?,@,:/G!4&=6?0!,9:!AU4/,@@&0,??,?,@,:/!,9K

:,@!I:&H?,0.,!N-..,/!C9:+-.,J<./!H910!B49,C,!8=47C:9//!*D(FD!X9,4,!:,-!,1K

+,-./,:! T:4/6:+,:! 4&??/,:! +-:>7C4/! 09,4,?=,:!"9.,:47C6J/,:!C6=,:G!H9,! 064!

AU4/,@@&0,??,?,@,:/G! 064! 0,@!I:&H?,0.,!N-..,/! C9:+-.,J<./!H&10,:! 94/D!

X,4C6?=!=9,/,/!,4! 497C!6:G!=,9@!Y9:+-J<.,:!,9:,4!AU4/,@@&0,??,?,@,:/4!+-!

,9:,@! I:&H?,0.,! N-..,/! ,9:,! I&59,! 0,4! AU4/,@@&0,??,?,@,:/4! +-! ,1+,-K

.,:G!09,!06::!H,9/,1!;,1J,9:,1/!H,10,:!36::G!&C:,!0644!09,!T:4/6:+,:!0,4!AUK

4/,@@&0,??,?,@,:/4!6:0,1,1!I:&H?,0.,!N-..,/4!=,/1&JJ,:!49:0D!

X9,4,! I&59,! ,9:,4!Q&0,??,?,@,:/4! ,1+,-./! ,9:,! :,-,! T:4/6:+! ,9:,4!Q&0,??K

,?,@,:/4!@9/! 90,:/947C,:! "9.,:47C6J/,:! -:0! 36::! 0-17C! ,9:,!Q&09J936/9&:!

0,1!I?644,!Q&0,??,?,@,:/!0,4!'VA"KQ,/6@&0,??4!,14/,??/!H,10,:D!X9,!"1+,-K

notifyListener()

:Element 
Store

ws B
:Workspace

Client B
:EXPLoRE

Bob

visualize Change()

:Use 
Case

updateModel()

createRevision()

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

+,-+'./-.0'1%2/.'/-'3.0'4,2.056788.'9%3.66.6.:.-;'<7;'3.-'=%0;./6>'3788'37?

:/;'1%2/.-' @A0'766.'42.B/76/8/.0,-+.-'C%-'9%3.66.6.:.-;.-'.0B.,+;'D.03.-'

5E--.-F'G66.03/-+8'/8;'3/.'16788.'9%3.66.6.:.-;'768'=.0766+.:./-.0,-+'766.0'

9%3.66.6.:.-;.',-7H<I-+/+' C%-' /<0.-'42.B/76/8/.0,-+.-',-3'5.--;' @%6+6/J<'

3.0.-'!/+.-8J<7@;.-'-/J<;F'!/-'9%3.66.6.:.-;':,88'768%'766+.:./-'%<-.'G-?

H.;07J<;'./-.8'5%-50.;.-'9%3.66.6.:.-;8'./-.'1%2/.'C%-'8/J<'.0B.,+.-',-3'

3.--%J<'766.'0.6.C7-;.-'K-@%0:7;/%-.-'.-;<76;.-F''

G68'L0,-367+.'@A0'3/.'!08;.66,-+'3.0'1%2/.'3/.-.-'3/.'G;;0/H,;.'./-.8'9%3.66?

.6.:.-;8>'378'<./M;'./-@7J<.'N.0;.>'3/.' /-'O.63.0->'$/8;.-'%3.0'P7H.66.-'7H?

+.6.+;' 8/-3>' 4,H.6.:.-;.' ,-3' 7-3.0.' C.06/-5;.' 9%3.66.6.:.-;.F' Q8/.<.' GH?

8J<-/;;'RFSF(T'!/-@7J<.'N.0;.'3.0'U,.66.'D.03.-'5%2/.0;',-3'7,J<'D/.3.0'768'

./-@7J<.'N.0;.'3.0'1%2/.'3.8'9%3.66.6.:.-;8'</-B,+.@A+;F'4,H.6.:.-;.'8/-3'

9%3.66.6.:.-;.>' 3/.' P./6' ./-.8' !6;.0-?9%3.66.6.:.-;8' 8/-3' ,-3' 37:/;' @.8;'

B,:'!6;.0-?9%3.66.6.:.-;'+.<E0.->'D.8<76H'3/.'9.;<%3.'J%2VQT'7,J<'4,H?

.6.:.-;.':/;'/<0.-'!6;.0-?9%3.66.6.:.-;.-':/;5%2/.0;',-3'3.0'1%2/.'D/.3.0'

768'4,H.6.:.-;.'</-B,@A+;F''

G-3.08'8;.66;'8/J<'3/.'4/;,7;/%-'H./'C.06/-5;.-'9%3.66.6.:.-;.-'370W'G66.'C.0?

6/-5;.-'9%3.66.6.:.-;.'./-.8'9%3.66.6.:.-;8' B,'5%2/.0.->' @A<0;'37B,>'3788'

H./:' 1%2/.0.-' ./-.8' ./-B.6-.-' 9%3.66.6.:.-;8' 3/.' +.87:;.' X,87::.-?

<7-+85%:2%-.-;.' 3.8' #0%Y.5;+072<.->' 3.:' 378' 9%3.66.6.:.-;' 7-+.<E0;>'

5%2/.0;'D/03F' Z/.8' 57--' 37B,' @A<0.->' 3788' 3,0J<' 3/.'1%2/.' ./-.8' ./-B.6-.-'

9%3.66.6.:.-;8'-7<.B,'3.0' +.87:;.'#0%Y.5;+072<'3,26/B/.0;'D/03F'P7;8IJ<?

6/J<' <I-+;' .8' C%:' 5%-50.;.-' 9%3.66.6.:.-;' ,-3' 3.0' G-D.-3,-+' 7H>' D/.'

D/J<;/+' ./-'9%3.666/-5' @A0' 378' 5%2/.0;.'9%3.66.6.:.-;' /8;>' ,-3' 57--' 37<.0'

-,0'7,@'9%3.66.H.-.'.-;8J</.3.-'D.03.-F'N/03'./-'G-D.-3,-+8@766'5%2/.0;>'

8%'57--'.8'8/--C%66'8./->'$/-58'B,'/-/;//.0.-3.-',-3'270;/B/2/.0.-3.-'G5;.,?

0.-' :/;B,5%2/.0.->' 37' 8/.' ./-.-' D.8.-;6/J<.-' [.8;7-3;./6' ./-.8' G-D.-?

3,-+8@7668'7,8:7J<.-F'[./'3.0'1%2/.'./-.0'16788.'/8;'.8'</-+.+.-'-/J<;'/::.0'

DA-8J<.-8D.0;'766.'7-3.0.-'16788.->'3/.''3,0J<'./-.'G88%B/7;/%-'C.0H,-3.-'

8/-3>' :/;B,5%2/.0.-F' Z.8<76H' C.0B/J<;.;' 3/.' K:26.:.-;/.0,-+' 3.0' 9.;<%3.'

J%2VQT' /-'9%3.66.6.:.-;'7,@'3/.'1%2/.'C%-'9%3.666/-58' /:'9.;7:%3.66F'9%?

3.666/-58':A88.-' 37--' C%-' G-D.-3,-+.-' 3.0'9.;<%3.' J%2VQT' 7,@' 9%3.66?

.H.-.' ./-+.@A+;' D.03.-F' [./82/.68D./8.' C.0D76;.;' /:' 1-%D6.3+.' \,++.;'

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

*+,-%&(.%&/%(

0'1(203%4%)

5%'/%(
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+&,-..! ,-/! 012345657-6897&48/&..-/! :96-2-! 019;24688! <=>=)?! 012345657-68-4!

@A!B-/.6478-4!+&,-..-.-C-48-4=!

7.5 Existierende Werkzeuge 

D6-9-/! 019;24688! 7&48/E986-/8! -F6986-/-4,-!G-/7@-A5-! @A/! H/-65E1-I.E4A45!

C68! "#$%&'"=! "6465-!G-/7@-A5-! @A/! H/-65E1-I.E4A45! /-E.696-/-4! -64-! $.EJ

4A459C-82&,-! A4,! A48-/.6-5-4! ,EC68! ,-4! 64! 019;24688! K=<! 1-9;2/6-1-4-4!

L;2M3;2-4! ,-/! +-82&,-=! N-69I6-.9M-69-! B-/M-4,-8! ,-/! '-.-E9-$.E44-/!

O'A2-! >PP<Q! ,6-! $.E4A459C-82&,-! "RS%R"T! AC! H/-65E1-I.E4A459-486838-4!

EAU! -64-! H&.5-! B&4! H/-65E1-4! @A! B-/8-6.-4=! V-,&;2! 7E44! I/&! $/&W-78! 6C! '-J

.-E9-$.E44-/!4A/!-64-!0/8!B&4!H/-65E1-I.E4A459-486838-4!5-M32.8!M-/,-4T!-9!

7X44-4!E.9&!1-69I6-.9M-69-!46;28!M6-! 64!"#$%&'"!H-2.-/1-/6;28-!A4,!+-/7J

CE.-! @A/! $.E4A45! -64-/! H/-65E1-! 2-/E45-@&5-4! M-/,-4=! DE! -64-! H/-65E1-!!!

-64-!B&/E45-5E45-4-!H/-65E1-!64!,-/!'-5-.!46;28!4A/!AC!04U&/,-/A45-4!-/J

M-68-/8T! 9&4,-/4! EA;2! R-/1-99-/A45-4! -4823.8T! M-44! H-2.-/! 1-2&1-4!M-/J

,-4T! 9&..8-4! EA;2! H-2.-/1-/6;28-! 64! ,6-! H/-65E1-I.E4A45! C68! -64U.6-Y-4=!

"1-49&!7X44-4!H/-65E1-I.E4A459-486838-4!46;28!B-/U-64-/8!M-/,-4T!M&,A/;2!

,-/!'-.-E9-$.E44-/!-48M-,-/!4A/!UZ/!,6-!98/E8-569;2-!&,-/!4A/!UZ/!,6-!&I-/EJ

86&4-..-! $.E4A45! -645-9-8@8! M-/,-4! 7E44=! "#$%&'"! 2645-5-4! -/.EA18! -64-!

R-/164,A45!,-/!98/E8-569;2-4!A4,!&I-/E86&4-..-4!H/-65E1-I.E4A45=!

!

!

011=! [*\! 0.8-/4E86B-! H/-65E1-I.34-! UZ/! -64-4! -64UE;2-4!+A.86C-,6E! $.E]-/! ! 64! '-.-E9-$.E44-/! O'A2-!

>PP<Q=!

D-/!'-.-E9-$.E44-/!-/@-A58!B-/9;26-,-4-!E.8-/4E86B-!H/-65E1-I.34-T!,6-!E4J

5-1-4! 64!M-.;2-/!H/-65E1-!04U&/,-/A45-4!AC5-9-8@8!M-/,-4!7X448-4=!011=!
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A2>' R.4P-.;0' L%==;5/P21/%5>=.BC25/>=.5' -;4' X/>P;>>/%5' 6%5' ?5@%4A.N
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-./1/0P./1N' ;5A'^%40:50.428C:50/0P./1' >9.-/@/-/.41'M.4A.5F' T?BB.91S%@1M24.'
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3/%N' ;5A' #4%A;P1=2520.=.51>' 23>' 2;BC' ?5@%4A.4;50>=2520.=.51' .432;81F'
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4089;!2C5!"4;589/06,4151.,46C21/!9/.241/+&1/4!?/.6/4<!

DEA$.&M/8;! @244! 7N.! $.&M/@;/! ,4239:4101! O&4! 09./.! >.;! /041/5/;+;! ?/.6/4!
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&6/.!>39:4101@/0;/4! +?0589/4!60/5/4! /.7255;!?/.6/4<! TU92;70/C6!V! W&945&4!
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&45;23/CC/4P!3/05L0/C5?/05/!04!D08.&5&7;!"\8/C!T^2C@/43289!XYYZ[P!?&3/0!60/!
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52GG/4!G0;!09./4!>39:4101@/0;/4!23+,30C6/4<!T]22.C25!V!J:9:400;;F!XYY`[!
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4,.! /04/4! _/0C! 6/.! 3/589.0/3/4/4! $.&3C/G2;0@! ,46! >47&.6/.,41/4! 24! 625!

-./0123/G2421/G/4;<! =29/.! ?/.6/4! 7N.! /04/! 7,460/.;/! "4;589/06,415704A

6,41!D&6/CC/!2,5!G/9././4!O/.5890/6/4/4!^/.@+/,1/4!3/4I;01;<!R/05L0/C5A

?/05/! @I44;/! 6/.! '/C/25/$C244/.! +,52GG/4! G0;! =&&.5! T=&&.5! XYYa[! +,.!
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cD%AD&6/CC/4!7N.!6/4!EF5;/G/4;?,.7!,46!H3M/@;/4;?,.7!/041/5/;+;!?/.6/4<!

W/6/5!60/5/.!^/.@+/,1/!M/6&89!O/.?/46/;!/04/!/01/4/!=2;/432505P!?25!+,!K4A

@&4505;/4+/4!04!6/4!=2;/4!6/.!/041/5/;+;/4!^/.@+/,1/!7N9.;P!?/44!>.;/72@;/!

O&4!G/9././4!^/.@+/,1/4!O/.?2C;/;!?/.6/4<! Q,6/G!@I44/4!>39:4101@/0A

;/4! 4089;! &6/.! 4,.! ,41/4N1/46! ?/.@+/,1N3/.1./07/46! O/.7&C1;! ,46! 242CFA

50/.;!?/.6/4<!K4!6/.!-&C1/!;./77/4!$.&M/@;G2421/.!72C589/!"4;589/06,41/4!2,7!
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8 Evaluierung 

"#$! $%&#'#()*$! +,-./#$'/01! ,20! 3++4! $'52.16$! 7/')*! $#0$! $#01$8$66$6$!

9$*'5-)*5-..(6/7#$!:;$$!<==>?@! :A#0!<==<?@!7#$!B-/(-.$!C/(-%%$0*D01$!7$(!

4'$#1-8$%-0-1$%$06(! $'52'()*6! *-6E! "#$! 4-..(6/7#$! F/'7$! GF$#%-.! #0!

,$'()*#$7$0$0! H'2I$B6$0! 7/')*1$5J*'6! /07! ,$'F$07$6! 7#$! 7#'$B6$0!

K$)*0#B$0!3$28-)*6/01!/07!3$5'-1/01@! /%!"-6$0!J8$'!+06()*$#7/01$0! #%!

4'$#1-8$%-0-1$%$06!/07!7$0!+#0(-6G!,20!+LH;2M+!G/!$'*-.6$0E!!

8.1 Entwurf der Fallstudie 

3$#! +06()*$#7/01$0! #%! 4'$#1-8$%-0-1$%$06! %J(($0! 7#$! 7$'! 4'$#1-8$! G/!

N'/07$! .#$1$07$0!927$..$!/0-8*D01#1! ,20! #*'$'!O'6! (2F#$! #*'$'!O8*D01#1P

B$#6$0! 8$'J)B(#)*6#16! F$'7$0E! "#$($! QR&26*$($! (2..$0! 7#$! 52.1$07$0! S$'0P

5'-1$0!7$'!4-..(6/7#$!8$(6D6#1$0T!!

U#$!/07!F-'/%!/06$'(6J6G6!7-(!8$1'J07/01(8-(#$'6$!4'$#1-8$P

%27$..!7#$!+06()*$#7/01(5#07/01!8$#!V07$'/01$0@!F$00!4'$#1-P

8$0!#0!B/'G$0!CRB.$0!-/5$#0-07$'52.1$0W!

X%!7#$!S$'05'-1$0!0D*$'!G/!$'52'()*$0@!F$'7$0!-/(!#*0$0!%$*'$'$!3$*-/&P

6/01$0!-81$.$#6$6T!

"-(! 8$1'J07/01(8-(#$'6$! 4'$#1-8$%27$..!%-)*6!3$1'J07/01$0!

5J'!+06()*$#7/01$0! #%!4'$#1-8$%-0-1$%$06! $Y&.#G#6!/07! '$7/P

G#$'6!7-%#6!7#$!Q$'-/(52'7$'/01$0!#%!4'$#1-8$%-0-1$%$06!!

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

*+,-."/

0"$1%$&2"1/

3"#&,4+,12)

"1/



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

/,0+ 1%(23+ 4('&*#5'1'67(&89:(')+ ;&9+ 1')+ '(<#669')+

=>69';;:1'$$')?+@:;;%)&7#9&:)6A+%)1+B(*#)&6#9&:)6A

;:1'$$')+6:C&'+&3(')+D53E)*&*7'&9')?++

/.0+ 1%(23+ 1&'+ 'F8$&G&9'+ H:1'$$&'(%)*+ #$9'()#9&"'(+

4('&*#5'6G')#(&:6?++

/I0+ 1%(23+ 4('&*#5':8'(#9&:)')?+ C'$23'+ 1&'+ 4('&*#5'A

1'67(&89:(')+;:1&<&G&'(')J+

K%(+ L)9'(6%23%)*+ 1'(+ /'3#%89%)*')+ /,+ 5&6+ /I+ "'(C')1'9+ 1&'+ H'3(<#23A

<#$$69%1&'+M)1'(%)*')+#$6+D)#$>6''&)3'&9?+1#6+3'&N9+!F8'(9')+5':5#239')+1')+

L;*#)*+;&9+ #%<9('9')1')+ M)1'(%)*')+ &;+ O(:P'79J+ K%(+ L)9'(6%23%)*+ '&)'(+

M)1'(%)*+5'9(#239'9+1&'6'+4#$$69%1&'+ <:$*')1'+1('&+4E$$'Q+#0+D53E)*&*7'&9')+

GC&623')+%)1+ &))'(3#$5+ ":)+ 4('&*#5'1'67(&89:(')?+ 50+ #$9'()#9&"'+ 4('&*#5'A

6G')#(&:6+%)1+20+4('&*#5':8'(#9&:)')J++

#0+ D53E)*&*7'&9')+ C'(1')+ #$6+ 4#$$+ *'CE3$9?+ C'&$+ 6&'+ 1#($'*')?+ C&'+ "&'$'+

H:1'$$'$';')9'+ ":)+ '&)'(+ M)1'(%)*+ 5'9(:<<')+ 6&)1+ %)1+ 6:;&9+ D%<623$%66+

R5'(+1&'+@:;8$'F&9E9+1'(+M)1'(%)*+*'5')J+S&'+@:;8$'F&9E9+'&)'(+M)1'(%)*+

G'&*9?+:5+7(&9&623'++D%6C&(7%)*')+:3)'+1&'+T'(C')1%)*+":)+/!!4+R5'(6'3')+

C'(1')+ 7U))9')?+ %)1+C&(1+ 1%(23+ 1&'+ D53E)*&*7'&9')+ GC&623')+ *'E)1'(9')+

%)1+ 5'9(:<<')')+ H:1'$$'$';')9')+ '(;&99'$9J+ S&'+ V'23)&7+ 1'(+ /':5#239%)*+

7#))+ 1&'+ D)G#3$+ 1'(+ ":)+ '&)'(+ M)1'(%)*+ 5'9(:<<')')+ H:1'$$'$';')9'+

'(;&99'$)?+ &)1';+ '&)+ !F8'(9'+ ):9&'(9?+ C'$23'+ H:1'$$'$';')9'+ 1'(+

4('&*#5';#)#*'(+ &)+ 6'&)'+ !)9623'&1%)*+ '&)5'G&'39J+ S#5'&+ &69+ <R(+ '&)+

5'9(:<<')'6+H:1'$$'$';')9+":)+W)9'('66'?+C&'+$#)*+1'(+X'*+&;+O(:P'79*(#83+

GC&623')+ &3;+ %)1+ 1';+ *'E)1'(9')+ H:1'$$'$';')9+ &69?+ 1#6+ 3'&N9+ C&'+ "&'$'+

H:1'$$'$';')9'+ 1')+ 5'&1')+ H:1'$$'$';')9')+ $&'*')J+ K%(+ /'69&;;%)*+ 1'(+

@:;8$'F&9E9+ 1'(+ D53E)*&*7'&9?+ C&(1+ 1'(+ $E)*69'+ X'*+ ;&9+ 1'(+ D)G#3$+

5'9(:<<')'(+ H:1'$$'$';')9'+ ;%$9&8$&G&'(9J+ W69+ 1&'+ @:;8$'F&9E9+ 1'(+

D53E)*&*7'&9+*(UN'(+:1'(+*$'&23+<R)<?+6:+7#))+1&'+M)1'(%)*+#$6+6'3(+7:;8$'F+

#)*'6'3')+ C'(1')J+ !&)'+ M)1'(%)*+ &69+ &)+ 1&'6';+ =&))'+ 6'3(+ 7:;8$'F?+

')9C'1'(+ C'))+ '6+ ;&)1'69')6+ <R)<+ 1&('79+ 5'9(:<<')'+ H:1'$$'$';')9'+ *&59+

:1'(+C'))+)%(+'&)+H:1'$$'$';')9+5'9(:<<')+&69?+G%+1';+;#)+R5'(+;&)1'69')6+

<R)<+ #)1'('+ H:1'$$'$';')9'+ *'$#)*9J+ YH&$$'(+ ,Z[\]?+ Y^:C#)+ .__,]+ W69+ 1&'+

@:;8$'F&9E9+1'(+D53E)*&*7'&9+7$'&)'(+#$6+.?+ &69+1&'+M)1'(%)*+)&239+7:;8$'F?+
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=?4@*+'+5('<(*! 5$**! 0('+(*A! /$22! /$2! B6/(%%! ('*(! C*<()2<D<0&*+! ?('! /()!

"*<234('/&*+2>'*/&*+!/$)2<(%%<:!E(**!/'(2(!F@%%(!2'*/!0&!&*D?()2'34<%'34A!&7!

64*(! ('*! G()50(&+! ?(4$*/(%<! 0&! 1()/(*:! HI**(*! 4'*+(+(*! ?(<)6>>(*(!

B6/(%%(%(7(*<(! ('*>$34! ()7'<<(%<! 1()/(*A! 64*(! /$2! B6/(%%! 0&! #()1(*/(*A!

2<(%%<! ('*! /()$)<'+(2! B6/(%%! 5('*(! C*<()2<D<0&*+! '*! /()! "*<234('/J

&*+2>'*/&*+A!26*/()*!B(4)$&>1$*/!/&)34!/'(!")2<(%%&*+!/()!B6/(%%(!/$):!

?K!=%<()*$<'#(!F)('+$?(20(*$)'62!0('+(*A!/$22!('*(!L*/()&*+!0&!E'25&22'6*(*!

>D4)<A!1('%!*'34<!5%$)!'2<A!1'(!7'<!/()!L*/()&*+!&7+(+$*+(*!1()/(*!26%%!&*/!

/(24$%?! 7'<<(%2! $%<()*$<'#()! "*<234('/&*+220(*$)'62! B6/(%%(! #()+%'34(*!

1()/(*! 5I**(*:! C7! /'(! ;(/(&<&*+! $%<()*$<'#()! F)('+$?(20(*$)'62! >D)! /'(!

F)('+$?(8%$*&*+!0&!?(2<'77(*A!5I**(*!/'(!B6/(%%(!/()!=%<()*$<'#(*!$*$%MJ
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G19&$0'$'I1)+

D)I10#&);')0HOP/0';+
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!

,-.!

/*!0('1(*!2)34(56(*!789)6(!(6:$!('*!;)'66(%!$%%()!<*1()&*+(*!=&!('*()!>*?$@A

@&*+! 1()! B3$1C$?! 1&)D9! E)('+$0(3?()$6'3*(*F! G'(! >00F! ,H,! '%%&@6)'()6I!

9$66(*! 0('C! J&%6'C(1'$! 2%$K()! (6:$! LHM! 1()! <*1()&*+(*! '*! 1(*!

>*73)1()&*+(*I! LHM! <*1()&*+! 'C! NK@6(C(*6:&)7I! OOM! 1()! 3)+$*'@$63)'A

@D9(*! <*1()&*+(*! &*1! ,LM! 1()! E(9%()! ('*(! E)('+$0(3?()$6'3*! =&)! E3%+(F!

P('C! /*736$'*C(*6ANK@6(C! :$)(*! (@! Q.M! 1()! <*1()&*+(*! '*! 1(*!

>*73)1()&*+(*I! RR! M! 1()! <*1()&*+(*! '*! 1()! NK@6(C$)D9'6(56&)I! RRM! 1()!

<*1()&*+(*! '*! 1()! S)+$*'@$6'3*! &*1! -! M! 1()! <*1()&*+(*! 1&)D9!

E(9%()0()'D96(F!

<*1()&*+(*! 789)6(*! &*$09T*+'+! #3*! '9)()! >)6! =&! ('*()! >*?$@@&*+! 1()!

B3$1C$?!1&)D9!E)('+$0(3?()$6'3*(*I!:30('!E(9%()0()'D96(!*&)! '*!:(*'+(*!

ET%%(*I!1'(!80)'+(*!<*1()&*+(*!9T&7'+()!E)('+$0(3?()$6'3*(*!=&)!E3%+(!9$6A

6(*F!P(30$D96&*+(*!=('+6(*I!1$@@!1'(!2)30$*1(*!*$D9!>&@789)&*+!#3*!E)('A

+$0(3?()$6'3*(*! C'6! 1(*! 1&)D9+(789)6(*! <*1()&*+(*! $*! E)('+$0(A

1(@5)'?63)(*!=&7)'(1(*!:$)(*F!

8.2.3 Freigabeszenarios 

!

>00F!,HQU!<*1()&*+(*!*$D9!'9)(*!>)6(*I!1'(!=&!('*(C!E)('+$0(@=(*$)'3!789)6(*!

E)('+$0(@=(*$)'3@!:&)1(*!'C!2)34(56!1(@!J&%6'C(1'$!J30'%6(%(73*@!1)('!J$%!

('*+(@(6=6I! ('*C$%! :(+(*! ('*()! <*1()&*+! '*! 1(*! >*73)1()&*+(*I! =:('! J$%!

:(+(*!('*()!<*1()&*+!'*!1()!V(D9*3%3+'(F!/*!=:('!1()!1)('!ET%%(*!:'(@(*!1'(!

0(30$D96(6(*! NK@6(CC31(%%(! 1()! E)('+$0(@=(*$)'3@! 0(1(&6(*1(! W*6()A

@D9'(1(!$&7!&*1!1'(*6(*!@3!$%@!X)&*1%$+(!78)!1'(!"*6@D9('1&*+I!:('%!(D96(!>%A

HM!
LM!
,HM!
,LM!
QHM!
QLM!
RHM!

J&%6'C(1'$A
J30'%6(%(73*!

/*736$'*C(*6A
NK@6(C!

!"#$"%%&'(

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

"0&#-1+"'&'(

2341+%&5+-(

2".+41&4&6"'(



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

/'()#/&"')+"'(*$&01')+2%(3')4+56+3(&//')+7#$$+"'(8%01/'+3'(+9(:;#)3<+2&'+3&'+

!(8/'$$%)*+ 3'8+ 7('&*#;'8=')#(&:8+ >%)?/&:)&'(/+ %)3+2'$01'+@A*$&01?'&/')+ '8+

&16+;&'/'/4++

7B(+ 3#8+ 5)>:/#&)6')/CDE8/'6+ 2%(3')+ 7('&*#;'8=')#(&:8+ &)+ ,.F+ 3'(+

G)3'(%)*')+ '(8/'$$/4+ HF+ 3'(+ G)3'(%)*')+ &)+ 3')+ I)>:(3'(%)*')<+ ,JF+ 3'(+

G)3'(%)*')+ &)+ 3'(+ I(01&/'?/%(<+ K-F+ 3'(+ G)3'(%)*')+ &)+ 3'(+ L(*#)&8#/&:)+

%)3+ MF+ 3'(+ 7'1$'(+ >B1(/')+ =%+ '&)'6+ 7('&*#;'8=')#(&:4+ N&'8'+ 8'/=/')+ 3&'+

9(:;#)3')+ '&)<+ %6+ 3&'+ I%82&(?%)*')+ ":)+ G)3'(%)*')+ &)+ 3'(+ I(01&/'?/%(+

:3'(+3'6+L;O'?/')/2%(>+6&/+I$/'()#/&"')+=%+6:3'$$&'(')+%)3+=%+"'(*$'&01')4++

5)+;'&3')+9(:O'?/')+"'(2')3'/')+3&'+9(:;#)3')+7('&*#;'8=')#(&:8<+%6+3&'+

I%82&(?%)*')+":)+G)3'(%)*')+=%+#)#$E8&'(')<+P)8&01'(1'&/')+=%+')/*'*)')+

%)3+ I$/'()#/&"')+ =%+ 3&8?%/&'(')4+ N&'+ 9(:;#)3')+ '(8/'$$/')+ @:3'$$'+ >B(+

I$/'()#/&"')<+ %6+ 3&'8'+ =%+ '(?%)3')+ %)3+ 6&/'&)#)3'(+ =%+ "'(*$'&01')4+ N&'+

Q#/8#01'<+ 3#88+ &6+ =2'&/')+9(:O'?/+6'1(+ 7('&*#;'8=')#(&:8+ '(8/'$$/+2%(3')<+

&8/+ #%>+ 3&'+ *'2:))')')+ !(>#1(%)*')+ &6+ P6*#)*+ 6&/+ !R9S:T!+ =%(B0?C

=%>B1(')4+

8.2.4 Befragung 

N&'+U'>(#*%)*+3'(+9(:;#)3')+3%(01+'&)')+7(#*';:*')+=&'$/+3#(#%>+ #;<+ '&)'+

3&('?/'+ TB0?6'$3%)*+ B;'(+ 3#8+ ;'*(B)3%)*8;#8&'(/'+ 7('&*#;'6#)#*'6')/+

=%+'(1#$/')4+V:)?('/+'(?%)3'/'+3'(+7(#*';:*')<+2&'+)B/=$&01+3&'+9(:;#)3')+

3&'+ '(>#88/')+ DE8/'66:3'$$'+ %)3+ I;1W)*&*?'&/')+ 8:2&'+ 3&'+ DE8/'66:C

3'$$&'(%)*+#%>+6'1('(')+I;8/(#?/&:)8*(#3')+ &6+X&);$&0?+#%>+3&'+X'(#%8>:(C

3'(%)*')+ &6+ 7('&*#;'6#)#*'6')/+ >&)3')4+ N&'+ 9(:;#)3')+ ;'%(/'&$/')+ 3')+

!&)>$%88+ 3'(+ G)3'(%)*8Y(:Y#*#/&:)+ #%>+ 3&'+ V:)8&8/')='(1#$/%)*+ %)3+ 3&'+

7A(3'(%)*+ 3'(+ Z%8#66')#(;'&/4+ D&'+ *#;')+ #)<+ 2&'+ 1&$>('&01+ 7('&*#;'C

:Y'(#/&:)')+%)3+7('&*#;'8=')#(&:8+&)+3')+3%(01*'>B1(/')+9(:O'?/')+2#(')4++

N&'+ >:$*')3'+ I%82'(/%)*+ 3'(+ U'>(#*%)*+ ='&*/<+ 3#88+ 8&01+ 3&'+ U'>(#*/')+ :>/+

?'&)'+@'&)%)*+=%+;'8/&66/')+7(#*')+;&$3')+?:))/')4+N#8+&8/+8:+=%+'(?$W(')<+

3#88+O'3'(+9(:;#)3+Y(:+9(:O'?/+)%(+'&)'+T:$$'+#%8>B1(/'+%)3+8:6&/+)&01/+6&/+

#$$')+ V:)='Y/')+ 3'8+ ;'*(B)3%)*8;#8&'(/')+ 7('&*#;'6#)#*'6')/8+ &)+

U'(B1(%)*+?#64+U'&8Y&'$82'&8'+?#))+'&)+V%)3'+3')+!&)>$%88+3'(+G)3'(%)*8C

Y(:Y#*#/&:)+#%>+3&'+V:)8&8/')=+3'(+@:3'$$'+)&01/+;'%(/'&$')4++

!"#$%&'"(

)*"%(+,-.%*)+

/0&1*2$1*"+

!"%*030*%&(

%'$"+4**0*0+

5"1&2*"+
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.'(!/(0)$+&*+!1()!2)34$*1(*!()+'456!1$77!1'(!")0$77&*+!1()!8975(::31(%%(!

:'5! ';)(*! <4;=*+'+>('5(*! 0?)! @AB! 1()! 2)34$*1(*! ':! C'*4%'D>! $&0! 1'(!

C()$&703)1()&*+(*!':!E)('+$4(:$*$+(:(*5!*?5F%'D;!'75G!,AB!+(4(*!$*6!1$77!

7'(!1$1&)D;!*'D;5!&*5()75?5F5!H()1(*I!H('5()(!,AB!>J**(*!1'(!E)$+(!*'D;5!

4(&)5('%(*G! <&0! 1'(! E)$+(! *$D;! 1(:! K3)5('%! 1()! 8975(::31(%%'()&*+! $&0!

:(;)()(*!<475)$>5'3*7+)$1(*!$*5H3)5(*!LAB6!1$77!7'(! 0?)! ';)(!M=5'+>('5(*!

*?5F%'D;!'75I!,AB!0'*1(*!7'(!*'D;5!*?5F%'D;!&*1!H('5()(!NAB!4($*5H3)5(*!1'(!

E)$+(!*'D;5G!NAB!1()!2)34$*1(*!+(4(*!F&1(:!$*6!1$77!<475)$>5'3*7+)$1(!0?)!

8975(::31(%%(! 1'(! O3::&*'>$5'3*! :'5! $*1()(*! P*5()(77(*#()5)(5()*! 7(;)!

75$)>!&*5()75?5F5!;$5!&*1!,AB!0?;%(*!7'D;!'*!1()!O3::&*'>$5'3*!1&)D;!1'(7(!

Q31(%%(!+&5!&*5()75?5F56!H=;)(*1!NAB!7'(!H(*'+()!&*5()75?5F(*1!0$*1(*G!.'(!

?4)'+(*!2)34$*1(*!:$D;5(*!F&!1'(7()!E)$+(!>('*(!<*+$4(G!

RH('!H('5()(!E)$+(*!F'(%(*!$&0!('*(!/(&)5('%&*+!1()!S*1()&*+7T)3T$+$5'3*!

$4U! VAB! 1()! 2)34$*1(*! 0'*1(*6! 1$77! 1'(7()! Q(D;$*'7:&7! ('*(*! T37'5'#(*!

W,ABX!31()!7(;)!T37'5'#(*!W-ABX!"'*0%&77!$&0!1'(!");$%5&*+!1()!O3*7'75(*F!

1()! Q31(%%(! $&0('*$*1()03%+(*1()! E)('+$4(*! &*1! #()7D;'(1(*()! <475)$>5'Y

3*7+)$1(!;$5G!.'(!?4)'+(*!M('%*(;:()!>J**(*!1'(!E)$+(!$&0!Z)&*1!';)()![3%Y

%(*! '*! 1()! E$%%75&1'(! *'D;5! 4(&)5('%(*G! .'(! FH('5(! E)$+(! ()03)7D;5! 1'(!

EJ)1()&*+!1()! R&7$::(*$)4('5! 1&)D;!1'(!S*1()&*+7T)3T$+$5'3*U! \AB!+(Y

4(*!$*6!?4()!S*1()&*+(*!$*1()()!2)3](>55('%*(;:()!7(;)!+&5!'*03):'()5!+(Y

H(7(*! F&! 7('*6! ^AB!H$)(*! +&5! '*03):'()5G!_('5()(! ^A!B! 4($*5H3)5(*! 1'(!

E)$+(!*'D;5G!!

LAB!1()!4(0)$+5(*!2)34$*1(*!+(4(*!$*6!1$77!1'(!Q31(%%'()&*+!$&0('*$*1()Y

03%+(*1()! E)('+$4(*! F&7$::(*! :'5! 1(*! $*+(435(*(*! E)('+$4(3T()$5'3*(*!

F&:!K()7D;'(4(*! #3*! E)('+$4(T%$*&*+7(*5'5=5(*! 0?)! 7'(! ;'%0)('D;! 31()! 7(;)!

;'%0)('D;! '75G!.'(!#()4%('4(*1(*!^AB!>J**(*!1'(!E)$+(!*'D;5!4(&)5('%(*G!.'(!

/(0)$+&*+! 1()! 2)34$*1(*! F('+56! 1$77! E)('+$4(7F(*$)'37! :(;)! $%7! NAB! 1()!

/(0)$+5(*!7(;)!&*5()75?5F(*!&*1!:(;)!$%7!VAB!&*5()75?5F(*G!,AB!1()!2)3Y

4$*1(*! +$4(*! $*6! 1$77! E)('+$4(7F(*$)'37! 0?)! 7'(! >('*(! `*5()75?5F&*+! 1$)Y

75(%%(*!&*1!1'(!?4)'+(*!>J**(*!1'(!E)$+(!*'D;5!4(&)5('%(*G!.'(!a&$%'5=5! 1()!

"*57D;('1&*+(*! 1(7! E)('+$4(:$*$+()7! 4(&)5('%(*! @AB! 1()! 4(0)$+5(*! 2)3Y

](>55('%*(;:()!:'5!+&5!&*1!NAB!:'5!$&7)('D;(*1G!!

!"#$%&'

&()%**+%,-./0

1.)%,-./#'

2,(23/3$+(.0

4(3)&32#0

-.)05,%+/3'

6%#7%.3,+(#0
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8.2.5 Validität 

/&'+!"#$%&'(%)*+0'12#)3+#%1+'&)'(+'&)*'0'22'2')+4'5(6#756#$$12%3&'8+3&'+ 69(+

:;'&+<=62;#('>(=?'@2'+#%1*'695(2+;=(3')+&12A+/'(+B=@%1+3'(+B#$$12%3&')+$#*+

#%6+3')+C%1;&(@%)*')+"=)+D)3'(%)*')+&)+'&)'(+B('&*#0'E+&)1*'1#F2+;%(3')+

,GH+D)3'(%)*')+#$1+ BI$$'+%)2'(1%7528+ %F+3&'+C%11#*'@(#62+ :%+ '(5J5')A+/&'+

B#$$12%3&'+ 0'=0#752'2'8+ 3#11+ 3&'+ !(6#11%)*+ "=)+ <K12'FF=3'$$')+ %)3+ 3'(')+

C05I)*&*@'&2')8+ B('&*#0'=>'(#2&=)')+ %)3+ B('&*#0'1:')#(&=1+ #$1+ L'*(9)3M

%)*')+ &F+ B('&*#0'F#)#*'F')2+ 3&')')+ %)3+ 3')+ B('&*#0'F#)#*'(+ 0'&+

!)2175'&3%)*')+ %)2'(1292:')A+ /#1+ 4=3'$$+ :%F+ 0'*(9)3%)*10#1&'(2')+

B('&*#0'F#)#*'F')2+ '(6#112+ C05I)*&*@'&2')8+ 3&'+ 69(+ !)2175'&3%)*')+ &F+

B('&*#0'F#)#*'F')2+ ;&752&*+ 1&)3A+ /'(+ B('&*#0'F#)#*'(+ @#))+ 1=+ 3&'+

C%1;&(@%)*')+'&)'(+D)3'(%)*+0'%(2'&$')8+B('&*#0'1:')#(&=1+:%(+C0;I*%)*+

'(12'$$')+ %)3+ 3#))+ '"')2%'$$+ B('&*#0'=>'(#2&=)')+ #%1695(')8+ %F+ 3&'+

B('&*#0'>$I)'+%)3+B('&*#0'3'1@(&>2=(')+#):%>#11')A+

/#+ '1+ 1&75+ &)+ 3')+ B#$$12%3&')+ %F+ <2%3')2')>(=?'@2'+ 5#)3'$2'8+ @#))+ 3&'+

N'(2'&$%)*+ 3'(+ C(2')+ 3'(+ D)3'(%)*')+ "=)+ 3')')+ '&)'1+ O)3%12(&'>(=?'@21+

#);'&75')A+ /&'1+ 0''&)6$%112+ ?'3=75+ 3&'+ !(*'0)&11'+ )&7528+ 3#+ 3'(+ B=@%1+ 3'(+

O)2'(>('2#2&=)+ 3#(#%6+ $&'*28+ ;&'+ 1&75+ '&)'+ @=)@('2'+ D)3'(%)*+ #%6+ 3&'+ :%+

%)2'(1%75')3')+L'5#%>2%)*')+#%1;&(@2A+<=+:'&*2+3&'+!"#$%&'(%)*8+3#11+'&)'+

D)3'(%)*+&)+3'(+C(75&2'@2%(+3'1+<K12'F1+1'5(+5I%6&*+@=F>$'P'+C05I)*&*@'&M

2')+5'("=((%62A+/&'+!(6#11%)*+"=)+<K12'FF=3'$$+ %)3+3'(')+C05I)*&*@'&2')+

%)2'(1292:2+ 3#1+ B('&*#0'F#)#*'F')2+ 5&'(8+ ;'&$+ Q(=?'@22'&$)'5F'(+ =3'(+

R'#F1+ )&752+ #$$'+ @(&2&175')+ C05I)*&*@'&2')+ '&)'1+ <=62;#('M<K12'F1+ 90'(M

0$&7@')+@J))')A++

!"#$%&'(($)

*$+$",-&#)

.$")/"01$2,$))
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9 Zusammenfassung und 

Ausblick 

5/'$'$!6%7/8'.! )%$$8!+/'!9:*'-(/$$'!+':!5/$$':8%8/;(! <#$%&&'(!#(+!*/-8! '/=

('(!,#$-./01!%#)!>'/8':'!?;:$0@#(*$):%*'(!/&!?:'/*%-'&%(%*'&'(8A!

9.1 Zusammenfassung 

9/(!B'/8:%*! +/'$':!5/$$':8%8/;(! /$8! +%$! ?:'/*%-'&;+'..C! +%$! 9(8$0@'/+#(*'(!

+'$! ?:'/*%-'&%(%*':$! -'/! @D#)/*'(! E(+':#(*'(! /&! ?:'/*%-'&%(%*'&'(8!

':@'-./0@! F':-'$$':8A! 5/'$'! G':-'$$':#(*! '::'/0@8! +%$! ?:'/*%-'&;+'..C!

/(+'&! '$! +/'! "#$%&&'(@D(*'! <>/$0@'(! H;%+&%7$C! ?:'/*%-'7.D('(C!

6;()/*#:%8/;($=!#(+!B#/.+&%(%*'&'(8!$;>/'!IJ$8'&&;+'..'(!+%:$8'..8A!5':!

G;:8'/.! +/'$':! 5%:$8'..#(*! /$8! +/'! K%0@F;..</'@-%:1'/8! F;(! H;%+&%7$! #(+!

?:'/*%-'(!L-':!G':$/;('(!#(+!!"#$%&!<#!IJ$8'&&;+'..'(A!H;%+&%7$!$/(+!%.$!

?;.*'! F;(! ?:'/*%-'(! +')/(/':8C! F;(! +'('(! M'+'! )L:! $/0@! &/8! 6(;>.'+*'!

K#**'8$! -'$0@:/'-'(! >/:+A! 5#:0@! +/'$'! 6(;>.'+*'! K#**'8$! 1N(('(!

?:'/*%-'7.D('! *'(':/':8!#(+!-'/!E(+':#(*'(!%#0@! %#8;&%8/$0@!('#!':$8'..8!

>':+'(C!>;+#:0@!$/'!$8'8$!+/'!%18#'..'(!E(+':#(*'(!/(!+'(!IJ$8'&&;+'..'(!

>/+':$7/'*'.(A!E(+':#(*'(!%#$!+'(!IJ$8'&&;+'..'(!)L@:'(!%.$;!#(&/88'.-%:!

<#!'/(':!E(+':#(*!+'$!?:'/*%-'7.%($!#(+!/();:&/':'(!+'(!?:'/*%-'&%(%*':!

L-':! E(+':#(*'(! /(! +':! IJ$8'&'(8>/01.#(*A! 5/'$! ':@N@8! +/'! O#%./8D8! F;(!

9(8$0@'/+#(*'(!+'$!?:'/*%-'&%(%*':$C!+'((!+/'$'!-%$/':'(!(/0@8!&'@:!>/'!

-'/&!9/($%8<!&'@:':':!P':1<'#*'!%#)!F':%.8':8'(C!/(1;($/$8'(8'(!5%8'(A!

'()#*+!),

-.%)$$/
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5$#* 67&/)$-&%8+&..* &7.&/09:&7:* +/&* ,7-&/:* +&#* 67&/)$-&%$'$)&7#* +"709*

-&#8'+&7&* 67&/)$-&8;&7$:/8'&'* <"7* ,';$##"')* =8'* 67&/)$-&'* -&/*

>'+&7"')&'?*5/&#&*67&/)$-&8;&7$:/8'&'*=&7@&'+&'*A$09=8..</&9-$71&/:B*"%*

-&/* >'+&7"')&'* +/&* C'8@.&+)&* A"))&:#* %&97&7&7* 67&/)$-&'* $'<";$##&'B*

@8+"709* +/&* DE#:&%&':@/01.&7* F-&7* >'+&7"')&'* +&#* 67&/)$-&%$'$)&7#*

/'(87%/&7:*#/'+?*5$#*67&/)$-&%8+&..*G'+&7:*$.#8*$":8%$:/#09B*+$#*9&/H:*89'&*

I&:7$09:"')* J&+&7* &/'<&.'&'* ,-9G')/)1&/:B* +/&* C'8@.&+)&* A"))&:#* =8'*

67&/)$-&'?* 5&7* K87:&/.* +/&#&#* K87)&9&'#* /#:B* +$##* +/&* ,7-&/:* +&#*

67&/)$-&%$'$)&7#*"'+*+&7*DE#:&%&':@/01.&7*$"(*+&'*).&/09&'B*18'#/#:&':&'*

L8+&..&'*-&7"9:?**

5$#* -&)7F'+"')#-$#/&7:&* 67&/)$-&%8+&..* (F97:* 67&/)$-&#<&'$7/8#* <"7* I&M

#097&/-"')* =8'* $.:&7'$:/=&'* NO#"')#=87#09.G)&'* (F7* &/'&* 67&/)$-&* &/'?*5$#*

-&)7F'+"')#-$#/&7:&* 67&/)$-&%8+&..* =&7-&##&7:* +/&* P':#09&/+"')#(/'+"')*
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