
9RUOHVXQJ :LQWHUVHPHVWHU �����������
7HFKQLVFKH 8QLYHUVLWlW 0�QFKHQ
,QVWLWXW�I�U�,QIRUPDWLN
/HKUVWXKO YRQ�3URI��'U��0DQIUHG�%UR\
'U��.ODXV�%HUJQHU��3URI��'U��0DQIUHG�%UR\��'U��0DUF�6LKOLQJ
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,QKDOW

� 5HNDSLWXODWLRQ
� (QWZLFNOXQJVVLFKW

� hEHUEOLFN�XQG�=LHOH
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$UWHQ�YRQ�6LFKWHQ�DXI�GLH�$UFKLWHNWXU�HLQHV�6\VWHPV
� :LU�XQWHUVFKHLGHQ�IROJHQGH�6LFKWHQ�

� 6SH]LILNDWLRQVVLFKWHQ
� )DFKOLFKH�6LFKW
� 7HFKQLVFKH�6LFKW
� 9HUWHLOXQJVVLFKW

� (UVWHOOXQJVVLFKWHQ
� (QWZLFNOXQJVVLFKW
� 7HVWVLFKW
� %HUHLWVWHOOXQJVVLFKW

7KHPD�GHU�OHW]WHQ�
'RSSHOVWXQGH

7KHPD�GHU�KHXWLJHQ�
'RSSHOVWXQGH
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6SH]LILNDWLRQVVLFKWHQ��9RP�&,0�]XP�3,0
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=XVDPPHQIDVVXQJ�YRP�OHW]WHQ�0DO
� (LQH�6LFKW�VWHOOW�MHZHLOV�EHVWLPPWH��]XVDPPHQJHK|ULJH�
(LJHQVFKDIWHQ�HLQHV�6\VWHPV�GDU�

� (V�JLEW�]ZHL�+DXSWDUWHQ�YRQ�6LFKWHQ��6SH]LILNDWLRQVVLFKWHQ�]XU�
%HVFKUHLEXQJ�GHV�6\VWHPV�XQG�(QWZXUIVVLFKWHQ�]XU�%HVFKUHLEXQJ�
VHLQHU�(QWZLFNOXQJ�

� %HL�GHQ�6SH]LILNDWLRQVVLFKWHQ�VROOWH�GLH�IDFKOLFKH�6LFKW�YRU�GHU
WHFKQLVFKHQ�6LFKW�EHDUEHLWHW�XQG�DXVPRGHOOLHUW�ZHUGHQ�

� 6RZRKO�LQ�GHU�IDFKOLFKHQ�DOV�DXFK�LQ�GHU�WHFKQLVFKHQ�6LFKW�LVW�GLH�
%LOGXQJ�YRQ�.RPSRQHQWHQ�PLW�NODU�GHILQLHUWHQ�6FKQLWWVWHOOHQ�XQG�
$EKlQJLJNHLWVEH]LHKXQJHQ�ZLFKWLJ�

� =XU�(QWNRSSOXQJ�YRQ�IDFKOLFKHU�XQG�WHFKQLVFKHU�6LFKW�JLEW�HV�HLQH�
5HLKH�YRQ�6WDQGDUG�7HFKQLNHQ��'D]X�JHK|UHQ�LQVEHVRQGHUH�GLH�
.DSVHOXQJ�GHU�7HFKQLN�KLQWHU�6FKQLWWVWHOOHQ��&RQWDLQHU�
$UFKLWHNWXUHQ�VRZLH�*HQHULHUXQJ�
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,QKDOW

� 5HNDSLWXODWLRQ
� (QWZLFNOXQJVVLFKW

� hEHUEOLFN�XQG�=LHOH
� 0RGHOOJHWULHEHQH�(QWZLFNOXQJ
� &RGH�2UJDQLVDWLRQ
� %XLOG�0DQDJHPHQW

� 7HVWVLFKW
� %HUHLWVWHOOXQJVVLFKW
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(QWZLFNOXQJV�6LFKW�� hEHUEOLFN
� =ZHFN

� 'DUVWHOOXQJ�GHU�HUVWHOOWHQ�%HVFKUHLEXQJHQ�GHV�6\VWHPV�XQG�GHU�
9RUJlQJH�EHL�(QWZLFNOXQJ�XQG�,QWHJUDWLRQ�GHV�6\VWHPV

� ,QKDOWH
� HUVWHOOWH�%HVFKUHLEXQJHQ�]XP�6\VWHP��LQVEHVRQGHUH�GLH�

XQWHUVFKLHGOLFKHQ�0RGHOOH�XQG�GHU�4XHOOFRGH
� %H]LHKXQJHQ�]ZLVFKHQ�GHQ�%HVFKUHLEXQJHQ
� (QWZLFNOXQJVXPJHEXQJ�XQG�]XJHK|ULJH�$EOlXIH

� %HVFKUHLEXQJ
� WH[WXHOOH %HVFKUHLEXQJHQ��]�%��YRQ�$EODJHVWUXNWXUHQ��

(QWZLFNOXQJVDEOlXIHQ�XQG�:HUN]HXJHQ
� 80/�$NWLYLWlWVGLDJUDPPH�I�U�(QWZLFNOXQJVDEOlXIH
� 80/�'HSOR\PHQW�'LDJUDPPH
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=LHOH�LQ�GHU�(QWZLFNOXQJV�6LFKW
� 2SWLPLHUXQJ�GHU�(QWZLFNOXQJVDEOlXIH

� $XWRPDWLVLHUXQJ�YRQ�(QWZLFNOXQJVVFKULWWHQ
� *HQHULHUXQJ�YRQ�(UJHEQLVVHQ

� 8QWHUVW�W]XQJ�GHU�3DUDOOHO�$UEHLW�HLQ]HOQHU�(QWZLFNOHU�XQG�
(QWZLFNOXQJVWHDPV��(GLW��&RPSLOH��%XLOG��7HVW�
� 0|JOLFKVW�HLQIDFKH�XQG�VFKQHOOH�(QWZLFNOXQJVSUR]HVVH
� (QWNRSSOXQJ�HLQ]HOQHU�(QWZLFNOHU�XQG�7HDPV�YRQHLQDQGHU
� (LQIDFKH�)UHLJDEH�YRQ�7HLOV\VWHPHQ�DQ�DQGHUH�7HDPV�]XU�,QWHJUDWLRQ

� 8QWHUVW�W]XQJ�EHLP�%DX�YRQ�7HLOV\VWHPHQ�XQG�XQWHUVFKLHGOLFKHQ�
9DULDQWHQ�GHV�6\VWHPV

� 9HUZDOWXQJ�XQWHUVFKLHGOLFKHU�9HUVLRQHQ�GHV�6\VWHPV�XQG�VHLQHU�
7HLOV\VWHPH��.RQILJXUDWLRQVPDQDJHPHQW��.0�

� 'XUFKVHW]XQJ�YRQ�$UFKLWHNWXUHQWVFKHLGXQJHQ��LQVEHVRQGHUH�YRQ�
$EKlQJLJNHLWVEH]LHKXQJHQ
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9RUJHKHQ�EHLP�(QWZXUI�GHU�(QWZLFNOXQJV�6LFKW
� $VSHNWH�GHU�(QWZLFNOXQJVVLFKW�VLQG�

� *HQHULHUXQJV���(QWZLFNOXQJV� XQG�%XLOG�3UR]HVVH XQG�:HUN]HXJH
� 2UJDQLVDWLRQ�GHU�(QWZLFNOXQJVDUWHIDNWH��0RGHOOH�XQG�3URJUDPPFRGHV

� 'LH�(QWZLFNOXQJVVLFKW�LVW�LQVEHVRQGHUH�DEKlQJLJ�YRQ�GHU�
7HFKQLVFKHQ�6LFKW��GHU�7HVWVLFKW�XQG�GHU�9HUWHLOXQJVVLFKW�
� 9HUI�JEDUH�*HQHUDWRUHQ�XQG�(QWZLFNOXQJVZHUN]HXJH
� %DVLVVRIWZDUH��JHZlKOWH�3URJUDPPLHUVSUDFKHQ
� $EELOGXQJ�DXI�GLH�6\VWHPDUFKLWHNWXU

� 0HLVW�ZLUG�GLH�(QWZLFNOXQJVXPJHEXQJ�YRQ�HLQHP�NOHLQHQ�7HDP�
DQKDQG�HLQHV�'XUFKVWLFKV�GHV�6\VWHPV�HQWZLFNHOW�XQG�YRUEHUHLWHW�
� $XVZDKO�XQG�,QWHJUDWLRQ�H[LVWLHUHQGHU�:HUN]HXJH
� (QWZLFNOXQJ�VSH]LHOOHU�*HQHUDWRUHQ�XQG�:HUN]HXJH

� ,Q�GHU�)ROJH�HUIROJW�GDQQ�GLH�5HDOLVLHUXQJ�GHV�*HVDPWV\VWHPV��XQG�
GLH�(QWZLFNOXQJVXPJHEXQJ�ZLUG�ODXIHQG�RSWLPLHUW�
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(QWZLFNOXQJVSUR]HVVH��7UDGLWLRQHOO�XQG�0RGHOOJHWULHEHQ
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*UXQGNRQ]HSWH�GHU�0'$
� 0RGHOO

� (QWVSULFKW�GHP�.RQ]HSW�GHU�%HVFKUHLEXQJ�DXV�GHU�GULWWHQ�9RUOHVXQJ��
*LEW�(LJHQVFKDIWHQ�XQG�9HUKDOWHQ�HLQHU�0HQJH�YRQ�0RGHOO�,QVWDQ]HQ�
YRU�

� 0HWD�0RGHOO
� %HVFKUHLEXQJ�HLQHU�%HVFKUHLEXQJ��6LQQYROO��XP�GLH�(UVWHOOXQJ�XQG
9HUZHQGXQJ�YRQ�0RGHOOHQ�]X�PRGHOOLHUHQ�XQG�]X�VSH]LIL]LHUHQ�

� 0HWD�2EMHFW )DFLOLW\
� 6WDQGDUG�GHU�20*�I�U�HLQHQ�YLHUVWXILJHQ�0HWD�0RGHOO�$QVDW]�

� 7UDQVIRUPDWLRQ
� 2SHUDWRU��GHU�HLQH�%HVFKUHLEXQJ�LQ�HLQH�DQGHUH��EHUVHW]W�
� $UWHQ�YRQ�7UDQVIRUPDWLRQHQ�

� 0RGHO�WR�0RGHO 7UDQVIRUPDWLRQ
� 0RGHO�WR�&RGH 7UDQVIRUPDWLRQ
� &RGH�WR�&RGH 7UDQVIRUPDWLRQ
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02)�XQG�80/�DP�%HLVSLHO�± 0��XQG�0�

$EELOGXQJ�GHU�
2EMHNWH�GHU
:LUNOLFKNHLW

$EELOGXQJ�GHU�
.ODVVHQ�GHU�
2EMHNWH

0HWD�
0RGHOO

0RGHOO
2EMHNWH�GHU
:LUNOLFKNHLW

��UHSUHVHQWHG E\!! ��UHSUHVHQWHG E\!! ��UHSUHVHQWHG E\!!
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02)�XQG�80/�DP�%HLVSLHO�± 0��XQG�0�

$EELOGXQJ�GHU�
.ODVVHQ�GHU�
2EMHNWH

$EELOGXQJ�GHU�
.RQ]HSWH�LQ
80/�.ODVVHQ�
GLDJUDPPHQ

0HWD�
0HWD�
0RGHOO
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02)�XQG�80/�DP�%HLVSLHO�± 0��XQG�0�

$EELOGXQJ�YRQ�
DOOJHPHLQHQ�
.RQ]HSWHQ�]XU�
0RGHOOLHUXQJ

$EELOGXQJ�GHU�
.RQ]HSWH�LQ
80/�.ODVVHQ�
GLDJUDPPHQ

0HWD�
0HWD�
0HWD�
0RGHOO



6RIWZDUHDUFKLWHNWXU�YHUWHLOWHU�6\VWHPH�± �E��6LFKWHQ�EHL�GHU�6RIWZDUH�$UFKLWHNWXU ����

02)��9LHUVFKLFKWLJHV�0HWD�0RGHOO

:HOW�GHV�(QWZLFNOHUV� .ODVVHQ�XQG�
2SHUDWLRQHQ�HLQHV�6\VWHPV

:HOW�GHV�$QZHQGHUV� ,QVWDQ]HQ�XQG�
$EOlXIH�]XU�/DXI]HLW�HLQHV�6\VWHPV

:HOW�GHV�0HWKRGLNHUV� 0RGHOOLHUXQJV�
VSUDFKHQ��(QWZLFNOXQJVZHUN]HXJH��
*HQHUDWRUHQ��]�%��&RGHJHQHUDWRUHQ�

:HOW�GHV�0HWD�0HWKRGLNHUV� $OOJHPHLQH�
0RGHOOLHUXQJVNRQ]HSWH��:HUN]HXJEDX�
NlVWHQ��DOOJHPHLQH�*HQHUDWRUHQ��]�%��497�
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%HLVSLHO��&RGHJHQHUDWRU�80/�,'/
&KDUDNWHULVWLND�
� +DQGJHVFKULHEHQHU�*HQHUDWRU
� 6HW]W�DXI�$3,�HLQHV�&$6(�
:HUN]HXJV DXI

� (U]HXJW�4XHOOFRGH�'DWHLHQ�I�U�
&25%$�,'/

7\SLVFKHU�$XVVFKQLWW�GHV�&RGHV�HLQHV�GHUDUWLJHQ�*HQHUDWRUV�
void generateIDLInterface(UMLClass x) {

writeln(“interface “ + x.getClassName + “ {\n“;
foreach (a in UMLClass.getAttributes())

generateIDLAttribute(a);
…

}
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%HLVSLHO��497�± 4XHULHV��9LHZV��7UDQVIRUPDWLRQV
� $OOJHPHLQH�
0RGHOOWUDQVIRUPDWLRQVVSUDFKH
� I�U�DOOH�0RGHOOH�DXI�0��
� GLH�HLQ�0HWDPRGHOO�DXI�0��
KDEHQ�

� GDV�GXUFK�02)�DXI�0��
DEJHELOGHW�LVW�

� &KDUDNWHULVWLND
� 6SH]LIL]LHUW�3DWWHUQV�I�U�]ZHL�RGHU�PHKU�0RGHOO�$XVVFKQLWWH��GLH�
DXIHLQDQGHU�DEJHELOGHW�ZHUGHQ�VROOHQ

� .HQQW�XQWHUVFKLHGOLFKH�$UWHQ�YRQ�7UDQVIRUPDWLRQHQ��LQVEHVRQGHUH�
DXFK�ELGLUHNWLRQDOH�7UDQVIRUPDWLRQHQ��LQYHUVH 7UDQVIRUPDWLRQHQ�

� 6WDWXV�YRQ�497
� 6WDQGDUG�QRFK�QLFKW�YHUDEVFKLHGHW
� (UVWH�:HUN]HXJH�H[LVWLHUHQ��]�%��%RUODQG 7RJHWKHU $UFKLWHFW�



6RIWZDUHDUFKLWHNWXU�YHUWHLOWHU�6\VWHPH�± �E��6LFKWHQ�EHL�GHU�6RIWZDUH�$UFKLWHNWXU ����

UHODWLRQ &ODVV7R7DEOH ��PDS HDFK SHUVLVWHQW FODVV WR�D�WDEOH ��^FKHFNRQO\ GRPDLQ XPO F�&ODVV ^QDPHVSDFH  �S�3DFNDJH ^`�NLQG 
3HUVLVWHQW
�QDPH FQ
H̀QIRUFH GRPDLQ UGEPV W�7DEOH ^VFKHPD  �V�6FKHPD ^`�QDPH FQ�FROXPQ  �FO�&ROXPQ ^QDPH FQ�
BWLG
�W\SH 
180%(5
`�NH\  �N�.H\ ^QDPH FQ�
BSN
�FROXPQ FO`
Z̀KHQ ^�3DFNDJH7R6FKHPD�S��V���`ZKHUH ^�$WWULEXWH7R&ROXPQ�F��W���``

%HLVSLHO�I�U�497�7UDQVIRUPDWLRQ &ODVV7R7DEOH
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6WDWXV��0'$�XQG�*HQHUDWRUHQ
� 'LH�0'$�6WDQGDUGV VLQG�GHU]HLW�QRFK�QLFKW�YROOVWlQGLJ�VSH]LIL]LHUW�XQG�LQ�:HUN]HXJHQ�XPJHVHW]W�

� /�FNHQ�LQ�GHU�6HPDQWLN�GHU�0RGHOOLHUXQJVVSUDFKH�80/
� 6SH]LILNDWLRQVSUR]HVV�QRFK�QLFKW�DEJHVFKORVVHQ

� 9RU�GHP�(LQVDW]�5LVLNHQ�VRZLH�.RVWHQ�XQG�1XW]HQ�DQDO\VLHUHQ�
� $N]HSWDQ]�XQG�.QRZ�KRZ�EHL�(QWZLFNOHUQ
� .RVWHQ�I�U�(UVWHOOXQJ�XQG�,QWHJUDWLRQ�GHU�*HQHUDWRUHQ�YV��JHVSDUWH�$XIZlQGH�GXUFK�$XWRPDWLVLHUXQJ�GHU�4XHOOFRGH�(U]HXJXQJ
� .RPSOH[LWlW�XQG�5RXQGWULS�=HLWHQ GHU�(QWZLFNOXQJVXPJHEXQJ

� :DKO�GHU�:HUN]HXJH�MHZHLOV�DQJHSDVVW�DQ�DNWXHOOHQ�.RQWH[W�HUIRUGHUOLFK
� 3URSULHWlUH�$QVlW]H�DXI�%DVLV�YRQ�'6/V �'RPDLQ�6SHFLILF 0RGHOLQJ /DQJXDJHV�
� 8QWHUVFKLHGOLFKVWH�*HQHUDWRU�7HFKQLNHQ�DXV�GHU�9RU�497�bUD
� 'URKHQGH�$EKlQJLJNHLW�YRQ�:HUN]HXJKHUVWHOOHUQ�

� 0HWKRGLN�XQG�(QWZLFNOXQJVSUR]HVVH�P�VVHQ�VRUJIlOWLJ�GHILQLHUW�ZHUGHQ
� .RPSOH[H�9HUZDOWXQJ�YRQ�0RGHOOHQ��*HQHUDWRUHQ��6WDQGDUGV
� bQGHUXQJHQ�DP�*HQHUDW N|QQHQ�0RGHOOH�XQG�*HQHUDW LQNRQVLVWHQW�PDFKHQ�ÆNODUH�6WUDWHJLH�HUIRUGHUOLFK
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,QKDOW

� 5HNDSLWXODWLRQ
� (QWZLFNOXQJVVLFKW

� hEHUEOLFN�XQG�=LHOH
� 0RGHOOJHWULHEHQH�(QWZLFNOXQJ
� &RGH�2UJDQLVDWLRQ
� %XLOG�0DQDJHPHQW

� 7HVWVLFKW
� %HUHLWVWHOOXQJVVLFKW
� $QGHUH�$QVlW]H
� =XVDPPHQIDVVXQJ
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:DUXP�VROOWH�GLH�&RGH�2UJDQLVDWLRQ�HQWZRUIHQ�ZHUGHQ"
� %HL�GHU�(QWZLFNOXQJ�HLQHV�JUR�HQ�6\VWHPV�IDOOHQ�YLHOH�
%HVFKUHLEXQJHQ�DQ��GLH�DGlTXDW�YHUZDOWHW�XQG�DEJHOHJW�ZHUGHQ�
P�VVHQ�
� 'LHV�EHWULIIW�YRU�DOOHP�GLH�LPSOHPHQWLHUXQJVQDKHQ�%HVFKUHLEXQJHQ��XQG�
KLHU�LQVEHVRQGHUH�GHQ�4XHOOFRGH�

� %HL�GHU�PRGHOOJHWULHEHQHQ�(QWZLFNOXQJ�P�VVHQ�]XVlW]OLFK�DXFK�GLH�
0RGHOO�$UWHIDNWH�YHUZDOWHW�ZHUGHQ�

� :LUG�GLH�&RGH�2UJDQLVDWLRQ�QLFKW�H[SOL]LW�HQWZRUIHQ��GRNXPHQWLHUW�
XQG�TXDOLWlWVJHVLFKHUW��VR�EHVWHKW�GLH�*HIDKU��GDVV�KRKH�$XIZlQGH�
I�U�GLH�(LQDUEHLWXQJ�QHXHU�0LWDUEHLWHU�XQG�I�U�:DUWXQJVDUEHLWHQ�
HQWVWHKHQ�RGHU�GLH�(QWZLFNOXQJ�LUJHQGZDQQ�LP�&KDRV�HQGHW�

� 'LH�$XWRPDWLVLHUXQJ�YRQ�(QWZLFNOXQJVVFKULWWHQ�LVW�QXU�P|JOLFK��
ZHQQ�GLH�&RGH�2UJDQLVDWLRQ�DXI�HLQKHLWOLFKHQ��GHILQLHUWHQ�
6WUXNWXUHQ�DXIEDXW�
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)UDJHVWHOOXQJHQ�GHU�&RGH�2UJDQLVDWLRQ
�� :HOFKH�.RQ]HSWH�XPIDVVW�GLH�&RGH�2UJDQLVDWLRQ"

� :HOFKH�(OHPHQWH�ZHUGHQ�EHWUDFKWHW"
� :HOFKH�%H]LHKXQJHQ�JLEW�HV�]ZLVFKHQ�GHQ�(OHPHQWHQ"

�� :LH�VLQG�GLH�=XVDPPHQKlQJH�]X�GHQ�
6SH]LILNDWLRQVVLFKWHQ"
� :LH�ODVVHQ�VLFK�.RPSRQHQWHQ�XQG�LKUH�6FKQLWWVWHOOHQ�

UHSUlVHQWLHUHQ"
� :LH�ODVVHQ�VLFK�$EKlQJLJNHLWVEH]LHKXQJHQ�VLFKHUVWHOOHQ"

�� :LH�VLQG�GLH�&RGH�(OHPHQWH�RUJDQLVLHUW"
� :LH�ZHUGHQ�GLH�(OHPHQWH�DEJHOHJW"
� :HOFKH�6WUXNWXULHUXQJVP|JOLFKNHLWHQ�JLEW�HV"
� :LH�ODVVHQ�VLFK�XQWHUVFKLHGOLFKH�9HUVLRQHQ�YHUZDOWHQ"
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.RQ]HSWH�GHU�&RGH�2UJDQLVDWLRQ
� &RGH�(OHPHQWH UHSUlVHQWLHUHQ�GLH�%HVFKUHLEXQJHQ��GLH�YRQ�GHQ�
(QWZLFNOHUQ�HUDUEHLWHW�ZHUGHQ��]XP�%HLVSLHO
� 0RGHOOH�XQWHUVFKLHGOLFKHU�$UW
� 4XHOOFRGH��0DNURV��6NULSWH
� 5HVVRXUFH�%O|FNH��,FRQV��3URSHUW\�/LVWHQ
'HU�6FKZHUSXQNW�OLHJW�GDEHL�ZHJHQ�LKUHU�$Q]DKO�XQG�.RPSOH[LWlW�
DXI�GHQ�LPSOHPHQWLHUXQJVQDKHQ�%HVFKUHLEXQJHQ�

� $EODJH�(OHPHQWH JHEHQ�DQ��ZLH�GLHVH�%HVFKUHLEXQJHQ�DEJHOHJW�
ZHUGHQ��0|JOLFKNHLWHQ�VLQG�
� 9HU]HLFKQLVVH�PLW�'DWHLHQ��EHLVSLHOVZHLVH

� 4XHOOFRGH�'DWHLHQ��0RGHOO�'DWHLHQ�YRQ�&$6(�7RROV
� 5HVVRXUFH�'DWHLHQ�XQG�.RQILJXUDWLRQVGDWHLHQ

� 5HSRVLWRULHV PLW�VWUXNWXULHUWHQ�,QIRUPDWLRQHQ��EHLVSLHOVZHLVH
� 5HSRVLWRULHV YRQ�&$6(�7RROV
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%H]LHKXQJHQ�]ZLVFKHQ�GHQ�&RGH�(OHPHQWHQ
%HLVSLHO�
� 4XHOOFRGH�GHU�-DYD�,QWHUIDFHV�A XQG�B PLW�

LQKHULWV�6WDWHPHQW�

� 'DWHL�A.java LPSRUWLHUW�
'DWHL�B.java�$EODJH�

(OHPHQW

�


&RGH�(OHPHQW



����



����




UHIHUV
WR

LPSRUWV 


0HWDPRGHOO�

'DPLW�VLFK�&RGH�(OHPHQWH�LQ�XQWHUVFKLHGOLFKHQ�$EODJH�
(OHPHQWHQ�DXIHLQDQGHU�EH]LHKHQ�N|QQHQ��P�VVHQ�GLH�
HQWVSUHFKHQGHQ�$EODJH�(OHPHQWH�HLQDQGHU�LPSRUWLHUHQ�
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7HFKQLVFKH�5HDOLVLHUXQJ�GHU�$EODJH
� 'DWHLHQ

� $EODJH�PLWWHOV�'DWHLHQ�LP�'DWHLV\VWHP��9HU]HLFKQLVVWUXNWXUHQ
� 9HUDUEHLWXQJ�HUIRUGHUW�3DUVHQ�GHU�NRQNUHWHQ�6\QWD[
� 0HFKDQLVPHQ�GHV�'DWHLV\VWHPV�DXVQXW]EDU �=XJULIIVVFKXW]�HWF��
� %DVLV�I�U�9HUVLRQVYHUZDOWXQJVV\VWHPH

� 5HSRVLWRULHV
� $EODJH�VWUXNWXULHUWHU�,QIRUPDWLRQHQ�JHPl� HUZHLWHUEDUHP�0HWD�0RGHOO
� 'LUHNWHU�=XJULII�DXI�DEVWUDNWH�6\QWD[�GHU�&RGH�(OHPHQWH�P|JOLFK
� %HOLHELJH�=XVDW]LQIRUPDWLRQHQ�XQG�9HUIDKUHQ�LQWHJULHUEDU

� 6WDQG�GHU�7HFKQLN��$OOJHPHLQ�YHUZHQGEDUH�5HSRVLWRULHV I�U�DOOH�
&RGH�(OHPHQWH�HLQHV�JUR�HQ�6\VWHPV�H[LVWLHUHQ�QRFK�QLFKW��%LV�DXI�
ZHLWHUHV�LVW�LQ�GHQ�PHLVWHQ�JUR�HQ�3URMHNWHQ�HLQH�.RPELQDWLRQ�
EHLGHU�7HFKQLNHQ�Q|WLJ�
,Q�GHQ�IROJHQGHQ�%HLVSLHOHQ�JHKHQ�ZLU�YRQ�GHU�$EODJH�LQ�'DWHLIRUP�DXV�



6RIWZDUHDUFKLWHNWXU�YHUWHLOWHU�6\VWHPH�± �E��6LFKWHQ�EHL�GHU�6RIWZDUH�$UFKLWHNWXU ����

%HLVSLHOH�I�U�)UDJHQ�EHL�GHU�&RGH�2UJDQLVDWLRQ
� :LH�LVW�GHU�=XVDPPHQKDQJ�]ZLVFKHQ�&RGH�(OHPHQWHQ�XQG�$EODJH�
(OHPHQWHQ"
� :LH�YLHOH�+HDGHUGDWHLHQ JLEW�HV"
� /DVVHQ�VLFK�JHPHLQVDPH�&RGH�$QWHLOH�LQ�HLJHQH�'DWHLHQ�DXVODJHUQ"
� :LHYLHOH .ODVVHQ�ZHUGHQ�LQ�HLQHU�'DWHL�DEJHOHJW"
� :RI�U�ODVVHQ�VLFK�5HSRVLWRULHV YHUZHQGHQ"�:LH�ZHUGHQ�VLH�HLQJHEXQGHQ"

� :LH�LVW�GLH�$EODJH�6WUXNWXU�DXIJHEDXW"
� :LH�LVW�GLH�9HU]HLFKQLVKLHUDUFKLH"
� :HU�KDW�=XJULII�DXI�ZHOFKH�9HU]HLFKQLVVH�XQG�'DWHLHQ"�:HU�LVW�(LJHQW�PHU�
EHVWLPPWHU�'DWHLHQ"

� /DVVHQ�VLFK�6WDQGDUG�8QWHUVWUXNWXUHQ�GHILQLHUHQ"
� :LH�VLQG�GLH�1DPHQVNRQYHQWLRQHQ�I�U�'DWHLHQ�XQG�9HU]HLFKQLVVH"
� 0�VVHQ�GLH�'DWHLHQ�DQ�XQWHUVFKLHGOLFKHQ�6WDQGRUWHQ�YHUI�JEDU�VHLQ"
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%HLVSLHO��$EODJH�QDFK�IDFKOLFKHQ�.RPSRQHQWHQ
� V\VWHP

� WHFKQLFDO
�SHUVLVWHQFH
�GLDORJFRQWURO
�XWLO

� EXVLQHVV
�KXQGHVWHXHU

�SUHVHQWDWLRQ
�DSSOLFDWLRQ
�GDWDEDVH
�XWLO

�JUXQGVWHXHU
�VWHXHU]DKOHU
�XWLO

HQWKlOW�9HU]HLFKQLVVH�I�U�(QWZLFNOHU
GHU�WHFKQLVFKHQ�.RPSRQHQWHQ

HQWKlOW�9HU]HLFKQLVVH�I�U�(QWZLFNOHU
GHU�IDFKOLFKHQ�.RPSRQHQWHQ

*HHLJQHWH�6WUXNWXU��ZHQQ
� GXUFKJlQJLJH�IDFKOLFKH�
.RPSRQHQWHQ�VLQQYROO�VLQG

� HLQH�JHHLJQHWH�&RQWDLQHU�
,QIUDVWUXNWXU�I�U�GHUDUWLJH�
.RPSRQHQWHQ�H[LVWLHUW�
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%HLVSLHO��$EODJH�QDFK�WHFKQLVFKHQ�.RPSRQHQWHQ
� V\VWHP

� VHQVRU
� LQSXW
� WUDQVIHU

� GDWDVHUYHU
� DSSOLFDWLRQ
� SHUVLVWHQFH
� WUDQVDFWLRQV
� WUDQVIHU

� DXGLRVHUYHU
� DSSOLFDWLRQ
� SOD\EDFN
� FRQQHFWLRQ

� XWLO

*HHLJQHWH�6WUXNWXU��ZHQQ
� GXUFKJlQJLJH�IDFKOLFKH�
.RPSRQHQWHQ�QLFKW�
VLQQYROO�VLQG

� MHGH�YHUWHLOWH�.RPSRQHQWH�
VSH]LHOOH�WHFKQLVFKH�
$QIRUGHUXQJHQ�DQ�GLH�
(QWZLFNOHU�VWHOOW�

9HU]HLFKQLVVH�I�U�(QWZLFNOHU�GHU
WHFKQLVFKHQ�.RPSRQHQWHQ
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$EODJHVWUXNWXUHQ�XQG�H[SRUWLHUWH�6FKQLWWVWHOOHQ
� =LHOH

� (QWZLFNOHU�E]Z��7HDPV�KDEHQ�H[NOXVLYH�9HUDQWZRUWXQJ�I�U�
EHVWLPPWH�.RPSRQHQWHQ�XQG�LKUH�H[SRUWLHUWHQ�6FKQLWWVWHOOHQ�

� $QGHUH�7HDPV�ZHUGHQ�YRQ�GHQ�,QWHUQD�HQWNRSSHOW�XQG�VHKHQ�
QXU�GLH�H[SRUWLHUWHQ�6FKQLWWVWHOOHQ�GLHVHU�.RPSRQHQWHQ�

� 6WDQGDUGO|VXQJ��MHZHLOV�HLJHQHV�([SRUW�9HU]HLFKQLV

; %
&

$

� ;
$�MDYD
%�MDYD
&�MDYD
LPSO

$,PSO�MDYD
%&,PSO�MDYD
',PSO�MDYD

'D
WHLH

Q�Y
RQ

.RP
SRQ

HQW
H�[H[S
RU�

WLHU
WH

,QW
HU� IDF
HV

,P
SOH
PH
Q�

WLHU
XQJ

%HLVSLHO��-DYD�
.RPSRQHQWH
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6LFKHUVWHOOXQJ�GHU�(LQKDOWXQJ�YRQ�$EKlQJLJNHLWHQ
� (LQVFKUlQNXQJ�GHV�=XJULIIV�YRQ�9RUQKHUHLQ

� 'LH�'DWHLHQ�PLW�GHQ�&RGH�(OHPHQWHQ�HLQHU�.RPSRQHQWH�ZHUGHQ�
LQ�HLQHP�9HU]HLFKQLVEDXP�DEJHOHJW��DXI�GHQ�QXU�GDV�]XJHK|ULJH�
7HDP�VFKUHLEHQGHQ�=XJULII�KDW�

� 9HU]HLFKQLVVH�PLW�&RGH�(OHPHQWHQ�GHU�6FKQLWWVWHOOHQ�VLQG�I�U�DOOH�
(QWZLFNOHU�YRQ�.RPSRQHQWHQ�OHVEDU��GLH�GLH�6FKQLWWVWHOOHQ�QXW]HQ�

� 9HU]HLFKQLVVH�PLW�&RGH�(OHPHQWHQ�GHU�LQWHUQH�,PSOHPHQWLHUXQJ�
OLHJHQ�LQ�9HU]HLFKQLVVHQ��GLH�QXU�GDV�]XJHK|ULJH�7HDP�OHVHQ�NDQQ�

� hEHUSU�IXQJ�YRQ�$EKlQJLJNHLWHQ�LP�1DFKKLQHLQ
� 6lPWOLFKH�7HDPV�KDEHQ�OHVHQGHQ�=XJULII�DXI�DOOH�6FKQLWWVWHOOHQ�
� (LQH�$EKlQJLJNHLWVOLVWH�GLHQW�DOV�(LQJDEH�I�U�HLQ�:HUN]HXJ��GDV�
GLH�$EKlQJLJNHLWHQ�SU�IW�
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9HUVLRQVPDQDJHPHQW
6RZRKO�HLQ]HOQH�.RPSRQHQWHQ�DOV�DXFK�6\VWHPH�DOV�*DQ]HV�P�VVHQ�YHUVLRQLHUW�ZHUGHQ�

.RPSRQHQWH�$ .RPSRQHQWH�% .RPSRQHQWH�&

$�9��� %�9��� &�9���

%�9���

$�9��� %�9��� &�9���

%�9���

&�9���

%�9���

$�9���

&�9���

6\VWHP�
YHUVLRQ ���

6\VWHP�
YHUVLRQ ���

(QWZXUIVVLFKW

6\VWHP�
YHUVLRQ ���
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$EKlQJLJNHLWHQ�]ZLVFKHQ�YHUVLRQLHUWHQ .RPSRQHQWHQ
� %HL�GHU�%HWUDFKWXQJ�GHU�$EKlQJLJNHLWHQ�]ZLVFKHQ�.RPSRQHQWHQ�P�VVHQ�GLH�9HUVLRQHQ�EHU�FNVLFKWLJW�ZHUGHQ�
� %HLVSLHO�I�U�HLQH�$EKlQJLJNHLWVOLVWH�PLW�9HUVLRQHQ�

� 'LH�$EODJH�YRQ�9HUVLRQHQ�NDQQ�DXI�IROJHQGH�$UWHQ�JHVFKHKHQ�
� H[SOL]LW��EHU�YHUVLRQVVSH]LILVFKH�8QWHUYHU]HLFKQLVVH�I�U�GLH�$EODJH�(OHPHQWH�YRQ�.RPSRQHQWHQ�LP�'DWHLV\VWHP
� GXUFK�HLQ�9HUVLRQVYHUZDOWXQJV�:HUN]HXJ

�9���&
&�9���9���%
%�9���9���$

$EKlQJLJNHLWHQ9HUVLRQ.RPSRQHQWH
EHL�$EZlUWVNRPSDWLELOLWlW
VLQG�K|KHUH�9HUVLRQHQ
HEHQIDOOV�HUODXEW
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,QKDOW

� 5HNDSLWXODWLRQ
� (QWZLFNOXQJVVLFKW

� hEHUEOLFN�XQG�=LHOH
� 0RGHOOJHWULHEHQH�(QWZLFNOXQJ
� &RGH�2UJDQLVDWLRQ
� %XLOG�0DQDJHPHQW

� 7HVWVLFKW
� %HUHLWVWHOOXQJVVLFKW
� $QGHUH�$QVlW]H
� =XVDPPHQIDVVXQJ
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0RWLYDWLRQ�I�U�GDV�%XLOG�0DQDJHPHQW
� %HL�JUR�HQ�YHUWHLOWHQ�6\VWHPHQ�LVW�GLH�(U]HXJXQJ�HLQHV�
6\VWHPV�HLQ�NRPSOH[HU�9RUJDQJ��EHL�GHP�YLHOH�
=ZLVFKHQHUJHEQLVVH�DQIDOOHQ��YHUDUEHLWHW�XQG�LQWHJULHUW�
ZHUGHQ�P�VVHQ�

� 'LH�%XLOG�3UR]HVVH XQG�GLH�YHUZHQGHWHQ�:HUN]HXJH�
P�VVHQ�VRUJIlOWLJ�HQWZRUIHQ�XQG�GRNXPHQWLHUW�ZHUGHQ�

� 6LQG�GLH�%XLOG�3UR]HVVH XQNODU�RGHU�QLFKW�JHQ�JHQG�
DXWRPDWLVLHUW��VR�EHVWHKW�GLH�*HIDKU��GDVV�LPPHQVH�
$XIZlQGH�I�U�GLH�(QWZLFNOXQJ�DQIDOOHQ�XQG�QHXH�
6\VWHPYHUVLRQHQ�QXU�LQ�JUR�HQ�$EVWlQGHQ�HUVWHOOW�
ZHUGHQ�N|QQHQ�
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)UDJHVWHOOXQJHQ�EHLP�%XLOG�0DQDJHPHQW

�� :HOFKH�%XLOG�.RQ]HSWH JLEW�HV"
� :HOFKH�(OHPHQWH�ZHUGHQ�EHWUDFKWHW"
� :HOFKH�%H]LHKXQJHQ�JLEW�HV�]ZLVFKHQ�GHQ�(OHPHQWHQ"

�� :LH�VLQG�GLH�=XVDPPHQKlQJH�]XU�&RGH�2UJDQLVDWLRQ"
�� :LH�VLQG�GLH�%XLOG�(OHPHQWH RUJDQLVLHUW"

� :LH�ZHUGHQ�GLH�(OHPHQWH�DEJHOHJW"
� :HOFKH�6WUXNWXULHUXQJVP|JOLFKNHLWHQ�JLEW�HV"

�� :LH�ODVVHQ�VLFK�:HUN]HXJH�XQG�3UR]HVVH�EHVFKUHLEHQ"
�� :LH�ODVVHQ�VLFK�NRPSOH[H�%XLOG�3UR]HVVH HQWNRSSHOQ"
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%XLOG�.RQ]HSWH
� 'DV�%XLOG�0DQDJHPHQW EHVFKlIWLJW�VLFK�PLW

� GHQ�(UJHEQLVVHQ�XQG�=ZLVFKHQHUJHEQLVVHQ�EHLP�%DX�HLQHU�ODXI�E]Z��WHVWIlKLJHQ�9HUVLRQ�HLQHU�.RPSRQHQWH�E]Z��HLQHV�6\VWHPV
� GHQ�9RUJlQJHQ�XQG�(QWZLFNOXQJVSUR]HVVHQ�EHLP�%XLOG
� GHQ�GD]X�YHUZHQGHWHQ�:HUN]HXJHQ

� %HLVSLHOH�I�U�%XLOG�(OHPHQWH
� JHQHULHUWHU�4XHOOFRGH��JHQHULHUWH�'RNXPHQWDWLRQ��]�%��MDYDGRF���2EMHNWFRGH��FODVV�)LOHV��%LEOLRWKHNHQ��MDU�)LOHV��3URMHFW�)LOHV��([HFXWDEOHV��.RQILJXUDWLRQVGDWHLHQ��'DWHQEDQN�,PDJH�HWF�

� %H]LHKXQJHQ�]ZLVFKHQ�GHQ�%XLOG�(OHPHQWHQ
� JHQHUDWHV�%H]LHKXQJ I�U��=ZLVFKHQ��(UJHEQLVVH��XQG�DXFK�:HUN]HXJH���SDUDPHWULVLHUW�GXUFK�GDV�YHUZHQGHWH�:HUN]HXJ

� %HLVSLHOH�I�U�:HUN]HXJH
� *HQHUDWRUHQ��&RPSLOHU��/LQNHU��,'(V��PDNHILOHV��6NULSWH�HWF�
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=XVDPPHQKlQJH�]ZLVFKHQ�&RGH� XQG�%XLOG�(OHPHQWHQ
� 'LH�&RGH�(OHPHQWH�GLHQHQ�DOV�%DVLV�I�U�(U]HXJXQJ�YRQ�
%XLOG�(OHPHQWHQ�
� %HLVSLHO��&RPSLOLHUXQJ YRQ�A.java ]X�A.class

� 'LH�$EODJHVWUXNWXU�GHU�%XLOG�(OHPHQWH LVW�HLQH�
2EHUPHQJH�GHU�$EODJHVWUXNWXU�GHU�&RGH�(OHPHQWH�

� 'LH�SURMHNWVSH]LILVFKHQ�:HUN]HXJH�ZHUGHQ�YHUVLRQLHUW�
� %HLVSLHO��PDNHILOHV��FRPSLOH�6NULSWH��6NULSWH�]XP�6WDUWHQ�GHU�
(QWZLFNOXQJV� XQG�7HVWXPJHEXQJ

� 6SH]LHOOH�%XLOG�(OHPHQWH N|QQHQ�HEHQIDOOV�YHUVLRQLHUW�
XQG�JHVSHLFKHUW�ZHUGHQ�
� %HLVSLHO��,QWHJUDWLRQVYHUVLRQHQ�YRQ�%LQlUNRPSRQHQWHQ�N|QQWHQ�
YHUVLRQLHUW�JHVSHLFKHUW�ZHUGHQ��XP�DOWH�9HUVLRQHQ�LP�VFKQHOOHQ�
=XJULII�]X�KDEHQ�XQG�=HLW�I�U�LKUHQ�%DX�]X�VSDUHQ�
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(QWZLFNOXQJVSUR]HVV

)DFKOLFKH�6LFKW��3,0

4XHOOFRGH

%XLOG�(OHPHQWH

%HUHLWVWHOOXQJVVLFKW

>583@%HLVSLHO�I�U�$EODJHVWUXNWXU��5DWLRQDO�8QLILHG 3URFHVV

)DFKOLFKH�6LFKW��&,0

7HFKQLVFKH�6LFKW��360&RGH�(OHPHQWH
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&RPSRQHQWV�� &RQQHFWRUV��

([HFXWDEOH����
&ODVV�)LOH��-DYD���

6KLSSHG�6RXUFH��
FRGH��

$XWRPDWLFDOO\��
JHQHUDWHG�VRXUFH��

FRGH��

(QYLURQPHQW��
,QIRUPDWLRQ��

FRPSLOH�OLQN��

&RPSLOHU��

7UDQVODWRU�ZLUWWHQ��
LQ�VFULSW�ODQDJXH��

,QWHUSUHWHU��
6FULSW��

EXLOG�GHSHQGHQF\��

7UDQVODWRU�ZULWWHQ�
LQ�VFULSW�ODQJXDJH�

%HLVSLHO�I�U�%HVFKUHLEXQJ�GHU�%XLOG�2UJDQLVDWLRQ

9RUVFKODJ�I�U�VSH]LHOOH�%HVFKUHLEXQJVWHFKQLN�DXV�>7*��@

&RGH�(OHPHQWH

%XLOG�(OHPHQWH

JHQHUDWHV�
%H]LHKXQJHQ
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%HLVSLHO�I�U�%XLOG�2UJDQLVDWLRQ EHL�GHU�-1,�(QWZLFNOXQJ

&RGH�(OHPHQWH

%XLOG�(OHPHQWH

QDFK�>7*��@
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&RPSOHWHG �*&& �
6RXUFH�&RGH�

� �([LVWLQJ �&�&RPS LOHU�
�FF��R U��JFF��

6WDJH���*&&�
&�&RPS LOHU��FF���

&�/ LE UDU\��O LEJFF�D��
'ULYHU��[JFF��

6WDJH���*&&�
&�&RPS LOHU��FF���

&� � �&RPS LOHU��FF�S OXV��
2E MHFW�&�&RPS LOHU��FF�RE M��

&�/ LE UDU\��O LEJFF�D��
2E MHFW�&�/ LE UDU\��O LERE MF�D��

'ULYHU��[JFF��

6WDJH��� �ILQDO��*&&�
&�&RPS LOHU��FF���

&�� �&RPS LOHU��FF�S OXV��
2E MHFW�&�&RPS LOHU��FF�RE M��

&�/ LE UDU\��O LEJFF�D��
2E MHFW�&�/ LE UDU\�� OLERE MF�D��

'ULYHU��[JFF��

XVH�

XVH�

XVH�

&RPSLOH�
&RPSLOH�

&RPSLOH�

%HLVSLHO�I�U�%XLOG�2UJDQLVDWLRQ EHLP�*&&
%RRWVWUDSSLQJ��:lKUHQG�GHV�%XLOG�3UR]HVVHV ZHUGHQ�:HUN]HXJH�HUVWHOOW��
GLH�GDQQ�LP�%XLOG�3UR]HVV DQJHZHQGHW�ZHUGHQ�

$XFK�PDNHILOHV RGHU
6NULSWHQ�ZHUGHQ�KlXILJ
ZlKUHQG�GHV�%XLOG�
3UR]HVVHV�JHQHULHUW�
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(QWNRSSOXQJ�GXUFK�VHSDUDWH�5lXPH
� %HLP�%DX�JUR�HU�6\VWHPH�VLQG�W\SLVFKHUZHLVH�PHKUHUH�(QWZLFNOHU�
LQ�XQWHUVFKLHGOLFKHQ�5ROOHQ�EHWHLOLJW�

� 'LHVH�N|QQHQ�GXUFK�5lXPH�YRQHLQDQGHU�HQWNRSSHOW�ZHUGHQ�
� (LQ�5DXP�XQWHUVW�W]W�HLQHQ�EHVWLPPWHQ�7HLO�GHV�%XLOG�3UR]HVVHV XQG�
LVROLHUW�GHQ�MHZHLOLJHQ�(LJHQW�PHU�GHV�5DXPV�YRQ�GHU�$UEHLW�DQGHUHU�
(QWZLFNOHU�RGHU�7HDPV��bQGHUXQJHQ�LQ�HLQHP�DQGHUHQ�5DXP�EHWUHIIHQ�
LKQ�VRPLW�QLFKW�

� 'LH�hEHUJDEH�YRQ�(UJHEQLVVHQ�DXV�HLQHP�5DXP�LQ�HLQHQ�DQGHUHQ�PXVV�
NODU�JHUHJHOW�VHLQ��*HJHEHQHQIDOOV�LVW�GDEHL�GLH�,QWHJUDWLRQ�GHU
HQWNRSSHOW�HQWZLFNHOWHQ�(UJHEQLVVH�Q|WLJ��0HUJH��

� 5lXPH�N|QQHQ�XQWHUVFKLHGOLFK�UHDOLVLHUW�VHLQ�
� 1XW]XQJ�VHSDUDWHU�9HU]HLFKQLVVH�LP�'DWHLV\VWHP��hEHUJDEH�GXUFK�
.RSLHUHQ�E]Z��9HUVFKLHEHQ�YRQ�%XLOG�(OHPHQWHQ

� 1XW]XQJ�GHU�0HFKDQLVPHQ�HLQHV�9HUVLRQVPDQDJHPHQW�6\VWHPV��]�%��
&KHFN�,Q�2XW�



6RIWZDUHDUFKLWHNWXU�YHUWHLOWHU�6\VWHPH�± �E��6LFKWHQ�EHL�GHU�6RIWZDUH�$UFKLWHNWXU ����

%HLVSLHO�I�U�5lXPH

(QWZLFNOXQJ��%XLOG XQG�7HVW
HLQ]HOQHU�.RPSRQHQWHQ

(QWZLFNOHU�
UDXP

7HDPUDXP

,QWHJUDWLRQ��%XLOG XQG�7HVW
GHV�*HVDPWV\VWHPV

,QWHJUDWLRQV�
UDXP

7HVWUDXP

9RUUDXP

5HOHDVHUDXP

(QWZLFN�
OHU

,QWHJUDWRU

6\VWHP�
7HVWHU

5HOHDVH�
YHUDQWZRUWOLFKHU

7HDP��
7HDPOHLWHU

.RPSRQHQWHQ��'DLO\���1LJKWO\ %XLOG 6\VWHP��:HHNO\ %XLOG
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,QKDOW

� 5HNDSLWXODWLRQ
� (QWZLFNOXQJVVLFKW

� hEHUEOLFN�XQG�=LHOH
� 0RGHOOJHWULHEHQH�(QWZLFNOXQJ
� &RGH�2UJDQLVDWLRQ
� %XLOG�0DQDJHPHQW

� 7HVWVLFKW
� %HUHLWVWHOOXQJVVLFKW
� $QGHUH�$QVlW]H
� =XVDPPHQIDVVXQJ
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0RWLYDWLRQ�I�U�GLH�7HVW�6LFKW
� %HL�JUR�HQ�YHUWHLOWHQ�6\VWHPHQ�LVW�GHU�7HVW�HLQHV�6\VWHPV�HLQ�NRPSOH[HU�9RUJDQJ��'LH�]ZHL�+DXSWDXIJDEHQ�EHLP�(QWZXUI�GHU�7HVW�6LFKW�VLQG�

� (QWZXUI�XQG�5HDOLVLHUXQJ�HLQHU�XPIDVVHQGHQ�7HVW�6XLWH�I�U�GDV�6\VWHP�XQG�VHLQH�.RPSRQHQWHQ
� (QWZXUI�HLQHU�7HVWXPJHEXQJ�PLW�DXIHLQDQGHU�DEJHVWLPPWHQ�7HVWZHUN]HXJHQ�XQG�GHU�GD]XJHK|ULJHQ�7HVWSUR]HVVH

� 'LH�7HVW�3UR]HVVH�XQG�GLH�YHUZHQGHWHQ�:HUN]HXJH�P�VVHQ�VRUJIlOWLJ�HQWZRUIHQ�XQG�GRNXPHQWLHUW�ZHUGHQ�
� 6LQG�GLH�7HVW�3UR]HVVH�XQNODU�RGHU�QLFKW�JHQ�JHQG�DXWRPDWLVLHUW��VR�EHVWHKW�GLH�*HIDKU��GDVV�LPPHQVH�$XIZlQGH�I�U�7HVWV�DQIDOOHQ�RGHU�GLH�7HVWV�YHUQDFKOlVVLJW�ZHUGHQ�

� $XWRPDWLVLHUWH�5HJUHVVLRQVWHVWV�HUOHLFKWHUQ�:DUWXQJ�XQG�:HLWHUHQWZLFNOXQJ�HLQHV�6\VWHPHQ��GD�VFKQHOO�JHSU�IW�ZHUGHQ�NDQQ��RE�HLQH�bQGHUXQJ�DXFK�XQHUZ�QVFKWH�1HEHQHIIHNWH�KDW�
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(QWZXUI�YRQ�7HVWIlOOHQ
� )�U�GLH�2SHUDWLRQHQ�LP�.ODVVHQ�
GLDJUDPP ZHUGHQ�$EOlXIH�
GXUFKJHVSLHOW�XQG�EHLVSLHOKDIWH�
2EMHNWVWUXNWXUHQ�JHELOGHW�

.ODVVHQ�]XU�0RGHOOLHUXQJ %HLVSLHO�,QVWDQ]HQ�]XU�9DOLGLHUXQJ
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%HLVSLHO��6SH]LILNDWLRQ�HLQHV�7HVWIDOOV�LQ�80/
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=XVDPPHQKlQJH�]ZLVFKHQ�7HVW� XQG�6SH]LILNDWLRQVVLFKW

� )�U�%ODFN�%R[�7HVWV�P�VVHQ�LQ�GHU�(QWZXUIVVLFKW�6FKQLWWVWHOOHQ�YRUKDQGHQ�VHLQ��JHJHQ�GLH�JHWHVWHW�ZLUG��*HJHEHQHQIDOOV�NDQQ�HV�VLQQYROO�VHLQ��I�U�7HVW]ZHFNH�]XVlW]OLFKH�6FKQLWWVWHOOHQ�LQ�GHU�(QWZXUIVVLFKW�HLQ]XI�KUHQ�
� %HLVSLHO��%HL�HLQHP�EHWULHEOLFKHQ�,QIRUPDWLRQVV\VWHP�LVW�GHU�LQWHUQH�'DWHQEDQN�=XVWDQG�YRU�XQG�QDFK�$XVI�KUXQJ�YRQ�2SHUDWLRQHQ�UHOHYDQW��:LOO�PDQ�LQ�7HVWIlOOHQ�DXI�LKQ�]XJUHLIHQ��P�VVHQ�HLJHQH�7HVWPHFKDQLVPHQ�XQG�6FKQLWWVWHOOHQ��'XPS�'%�/RDG '%��EHUHLW�JHVWHOOW�ZHUGHQ�

� )�U�GLH�%HWUDFKWXQJ�YRQ�$EOlXIHQ��]�%��LP�5DKPHQ�YRQ�&RGH�hEHUGHFNXQJVPHVVXQJHQ��PXVV�LQ�GHU�WHFKQLVFKHQ�6LFKW�HLQ�7UDFLQJ�0HFKDQLVPXV YRUJHVHKHQ�VHLQ�
� *HJHEHQHQIDOOV�P�VVHQ�I�U�7HVW]ZHFNH�HLQIDFKHUH�9DULDQWHQ�GHV�6\VWHPV�HQWZRUIHQ�ZHUGHQ��XP�$XIZlQGH�EHLP�%XLOG E]Z��5HVVRXUFHQ�EHLP�7HVWODXI�]X�VSDUHQ�

� %HLVSLHO��=XP�7HVW�GHU�*HVFKlIWVORJLN�ZLUG�HLQ�HLQIDFKHU�&RQWDLQHU�HQWZLFNHOW��GHU�HLQHQ�VFKQHOOHQ�ORNDOHQ�7HVW�HUODXEW�
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=XVDPPHQKlQJH�]ZLVFKHQ�7HVW� XQG�(QWZLFNOXQJVVLFKW

� %H]LHKXQJHQ�]XU�&RGH�2UJDQLVDWLRQ
� 'HU�&RGH�I�U�GLH�7HVWIlOOH�VRZLH�7HVW�,QSXWV�XQG�([SHFWHG
5HVXOWV P�VVHQ�VWDQGDUGLVLHUW�JHVFKULHEHQ�XQG�LQ�)RUP�YRQ�
7HVW�6XLWHQ�VWUXNWXULHUW�DEJHOHJW�ZHUGHQ�

� %H]LHKXQJHQ�]XP�%XLOG�0DQDJHPHQW
� 'LH�7HVWIlOOH�P�VVHQ��EHUVHW]W�XQG�DEJHVSLHOW�ZHUGHQ�
� 'LH�7HVWXPJHEXQJ�VRZLH�GDV�6\VWHP��E]Z��HLQ]HOQH�]X�WHVWHQGH�
.RPSRQHQWHQ��P�VVHQ�JHVWDUWHW��LQLWLDOLVLHUW�XQG�ZLHGHU�
HQWVRUJW�ZHUGHQ��*HJHEHQHQIDOOV�NDQQ�GDV�LP�5DKPHQ�GHV�
%XLOG�3UR]HVVHV DXWRPDWLVFK�JHVFKHKHQ��1LJKWO\ %XLOG ��1LJKWO\
7HVW��

� 'LH�7HVWHUJHEQLVVH��7HVWVWDWXV��7HVWHUJHEQLV��]XJHK|ULJHU�
$EODXI��P�VVHQ�DOV�=ZLVFKHQHUJHEQLV�DXIEHZDKUW�XQG�GHQ�
YHUDQWZRUWOLFKHQ�(QWZLFNOHUQ�]XJlQJOLFK�JHPDFKW�ZHUGHQ�
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,QKDOW

� 5HNDSLWXODWLRQ
� (QWZLFNOXQJVVLFKW

� hEHUEOLFN�XQG�=LHOH
� 0RGHOOJHWULHEHQH�(QWZLFNOXQJ
� &RGH�2UJDQLVDWLRQ
� %XLOG�0DQDJHPHQW

� 7HVWVLFKW
� %HUHLWVWHOOXQJVVLFKW
� $QGHUH�$QVlW]H
� =XVDPPHQIDVVXQJ
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%HUHLWVWHOOXQJVVLFKW��'HSOR\PHQW 9LHZ��� hEHUEOLFN
� =ZHFN

� 'DUVWHOOXQJ�GHU�DXV]XOLHIHUQGHQ�%HVWDQGWHLOH�GHV�6\VWHPV
� ,QKDOWH

� DXVI�KUEDUH�%HVFKUHLEXQJHQ�GHV�6\VWHPV��LQVEHVRQGHUH�
%LQlUFRGH�

� $EODJH�GHU�%HVFKUHLEXQJHQ�DXI�+DUGZDUH�.RPSRQHQWH
� 3UR]HVVH�EHL�GHU�.RQILJXUDWLRQ�XQG�,QVWDOODWLRQ

� %HVFKUHLEXQJ
� 'HSOR\PHQW�'LDJUDPPH YRQ�80/
� $NWLYLWlWVGLDJUDPPH�I�U�'HSOR\PHQW�$EOlXIH
� WH[WXHOOH %HVFKUHLEXQJHQ�]�%��YRQ�$EODJHVWUXNWXUHQ�XQG�

.RQILJXUDWLRQVGDWHLHQ
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=LHOH�LQ�GHU�%HUHLWVWHOOXQJVVLFKW
� 0LQLPLHUXQJ�GHU�.RVWHQ�I�U�,QVWDOODWLRQ��.RQILJXUDWLRQ�

XQG�8SGDWHV�GHV�6\VWHPV�DOV�ZLFKWLJHU�$QWHLO�DQ�GHQ�
7RWDO�&RVWV RI�2ZQHUVKLS �7&2�

� .OlUXQJ�GHU�3UR]HVVH�EHL�GHU�$XVOLHIHUXQJ�XQG�
,QVWDOODWLRQ�YRQ�6RIWZDUH

� (QWZXUI�YRQ�P|JOLFKVW�NRPIRUWDEOHQ�XQG�]XYHUOlVVLJHQ�
0HFKDQLVPHQ�I�U�,QVWDOODWLRQ�XQG�8SGDWH�YRQ�6RIWZDUH
� 0|JOLFKNHLWHQ�EHLVSLHOVZHLVH��,QVWDOOHU��$UFKLY��4XHOOFRGH��1HW]�

,QVWDOODWLRQ��6RIWZDUH�9HUWHLOXQJVWRRO��$SSOHW��:HEVWDUW
� 5HLEXQJVORVHV�=XVDPPHQVSLHO�PLW�GHP�%HWULHE

� $QELQGXQJ�DQ�GDV�$VVHW� XQG�/L]HQ]�0DQDJHPHQW
� .ODUH�%HVFKUHLEXQJ�DOV�9RUJDEH�I�U�$GPLQLVWUDWRUHQ
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%HUHLWVWHOOXQJVVLFKW��%HLVSLHO
� 'LH�%HUHLWVWHOOXQJVVLFKW�]HLJW�GLH�9HUWHLOXQJ�GHU�%HVFKUHLEXQJHQ��GLH�
I�U�GHQ�$EODXI�GHV�6\VWHPV�Q|WLJ�VLQG��DXI�+DUGZDUH�.RPSRQHQWHQ�

� %HLVSLHO�H6WHXHU �����

'DWDEDVH�H[H

3HUVRQHQYHUZDOWXQJ�DSS

V����6HUYHUV����6HUYHU

'DWDEDVH�H[H

+XQGHVWHXHU�
YHUZDOWXQJ�DSS

*UXQGVWHXHU�
YHUZDOWXQJ�DSS

,P�8QWHUVFKLHG�]XU�9HUWHLOXQJVVLFKW�]HLJW�GLH�%HUHLWVWHOOXQJV�6LFKW�NHLQH�,QVWDQ]HQ�
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'HSOR\PHQW 'LDJUDP�LQ�80/�

DXV�>$PE��@
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9HUWHLOXQJV� XQG�%HUHLWVWHOOXQJVVLFKW�DP�%HLVSLHO
%HLVSLHO�$SSOHW

� 9HUWHLOXQJVVLFKW� %HUHLWVWHOOXQJVVLFKW

$SSOHW�MDU
V���6HUYHU

S����3&

:HEVHUYHU�H[H

V���6HUYHU

S����3&

Z���:HEVHUYHU

D��$SSOHW
%URZVHU�H[H E��%URZVHU

D��$SSOHW
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=XVDPPHQKlQJH�]X�GHQ�DQGHUHQ�6LFKWHQ
� 'LH�(OHPHQWH�GHU�%HUHLWVWHOOXQJVVLFKW�ZHUGHQ�DOV
�(QG��(UJHEQLVVH GHU�%XLOG�3UR]HVVH HUVWHOOW�

� ,Q�GHU�WHFKQLVFKHQ�6LFKW�P�VVHQ�GLH�0HFKDQLVPHQ�I�U�
,QVWDOODWLRQ�XQG�.RQILJXUDWLRQ�HQWZRUIHQ�ZHUGHQ�

� ,Q�GHU�7HVWVLFKW�P�VVHQ�7HVWIlOOH�I�U�GLH�,QVWDOODWLRQ�XQG�
.RQILJXUDWLRQ�HUVWHOOW�ZHUGHQ�

� =XP�$EODXI�YRQ�7HVWIlOOHQ�VLQG�JHJHEHQHQIDOOV�LP�
5DKPHQ�YRQ�7HVW�6HWXS�XQG�7HVW�7HDUGRZQ HLJHQH��
DQJHSDVVWH�'HSOR\PHQW�0HFKDQLVPHQ HUIRUGHUOLFK�
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,QKDOW

� 5HNDSLWXODWLRQ
� (QWZLFNOXQJVVLFKW

� hEHUEOLFN�XQG�=LHOH
� 0RGHOOJHWULHEHQH�(QWZLFNOXQJ
� &RGH�2UJDQLVDWLRQ
� %XLOG�0DQDJHPHQW

� 7HVWVLFKW
� %HUHLWVWHOOXQJVVLFKW
� $QGHUH�$QVlW]H
� =XVDPPHQIDVVXQJ
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$QGHUH�.ODVVLILNDWLRQVVFKHPDWD
5DWLRQDO�����9LHZV�

)DFKOLFKH
6LFKW���3,0

(QWZLFNOXQJV�
6LFKW

6LFKWHQ�I�U
9HUWHLOXQJ�XQG
%HUHLWVWHOOXQJ

$QDO\VH�
6LFKW���&,0

7HFKQLVFKH
6LFKW���360
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$QGHUH�.ODVVLILNDWLRQVVFKHPDWD
� 6LHPHQV���9LHZV >+16��@

� &RQFHSWXDO 9LHZ
� 0RGXOH�9LHZ
� ([HFXWLRQ 9LHZ
� &RGH�9LHZ

� '6$�9LHZV >&%%��@
� 0RGXOH�9LHZW\SH
� &RPSRQHQW�DQG�&RQQHFWRU�9LHZW\SH
� $OORFDWLRQ 9LHZW\SH

)DFKOLFKH�XQG�7HFKQLVFKH�6LFKW��,QVWDQ]HQ�
)DFKOLFKH�XQG�7HFKQLVFKH�6LFKW��7\SHQ�
9HUWHLOXQJVVLFKW
(QWZLFNOXQJV� XQG�%HUHLWVWHOOXQJVVLFKWHQ

≈ )DFKOLFKH�XQG�7HFKQLVFKH�6LFKW��7\SHQ�
≈ )DFKOLFKH�XQG�7HFKQLVFKH�6LFKW��,QVWDQ]HQ�
≈ (QWZLFNOXQJV� XQG�%HUHLWVWHOOXQJVVLFKWHQ
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,QKDOW

� 5HNDSLWXODWLRQ
� (QWZLFNOXQJVVLFKW

� hEHUEOLFN�XQG�=LHOH
� 0RGHOOJHWULHEHQH�(QWZLFNOXQJ
� &RGH�2UJDQLVDWLRQ
� %XLOG�0DQDJHPHQW

� 7HVWVLFKW
� %HUHLWVWHOOXQJVVLFKW
� $QGHUH�$QVlW]H
� =XVDPPHQIDVVXQJ
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=XVDPPHQIDVVXQJ
� (LQH�6LFKW�VWHOOW�MHZHLOV�EHVWLPPWH�(LJHQVFKDIWHQ�HLQHV�
6\VWHPV�GDU��(V�JLEW�]ZHL�+DXSWDUWHQ�YRQ�6LFKWHQ��
6SH]LILNDWLRQVVLFKWHQ�XQG�(UVWHOOXQJVVLFKWHQ�

� 'LH�(UVWHOOXQJVVLFKWHQ�EHVFKUHLEHQ�GLH�(UJHEQLVVH��
:HUN]HXJH�XQG�3UR]HVVH��GLH�I�U�GLH�(QWZLFNOHU�HLQHV�
6\VWHPV�UHOHYDQW�VLQG�

� 'LH�(OHPHQWH�GHU�(QWZLFNOXQJV���7HVW� XQG�%HUHLW�
VWHOOXQJVVLFKW P�VVHQ�HEHQVR�VRUJIlOWLJ�HQWZRUIHQ�
ZHUGHQ�ZLH�GDV�6\VWHP�VHOEVW�
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/LWHUDWXUKLQZHLVH
� >$PE��@ 6FRWW�:��$PEOHU��'7KH 2EMHFW 3ULPHU��UG�(GLWLRQ��
&DPEULGJH�8QLYHUVLW\�3UHVV�������

� >&%%��@ 3DXO�&OHPHQWV��)HOL[�%DFKPDQQ��/HQ %DVV��'DYLG�
*DUODQ��-DPHV�,YHUV��5HHG�/LWWOH��5REHUW�1RUG��-XGLWK�6WDIIRUG��
'RFXPHQWLQJ 6RIWZDUH�$UFKLWHFWXUHV ± 9LHZV DQG�%H\RQG��$GGLVRQ�
:HVOH\�������

� >+16��@� &KULVWLQH�+RIPHLVWHU��5REHUW�1RUG��'LOLS 6RQL��$SSOLHG
6RIWZDUH�$UFKLWHFWXUH��$GGLVRQ :HVOH\�± 2EMHFW 7HFKQRORJ\�6HULHV��
�����

� >+6��@� 3HWHU�+HU]XP��2OLYHU�6LPV��%XVLQHVV�&RPSRQHQW
)DFWRU\��$�&RPSUHKHQVLYH 2YHUYLHZ RI�&RPSRQHQW�%DVHG
'HYHORSPHQW�IRU WKH (QWHUSULVH��-RKQ�:LOH\�	�6RQV�������

� >.:%��@ $QQHNH�.OHSSH��-RV�:DUPHU��:LP�%DVW��0'$�
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