
9RUOHVXQJ :LQWHUVHPHVWHU ���������

7HFKQLVFKH 8QLYHUVLWlW 0�QFKHQ

,QVWLWXW I�U ,QIRUPDWLN

/HKUVWXKO YRQ�3URI��'U��0DQIUHG�%UR\

'U��.ODXV�%HUJQHU��3URI��'U��0DQIUHG�%UR\�

'U��$QGUHDV�5DXVFK��'U��0DUF�6LKOLQJ

6RIWZDUHDUFKLWHNWXU�YHUWHLOWHU�6\VWHPH

�E��)DOOVWXGLH�HLQJHEHWWHWH�6\VWHPH
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,QKDOW

� 5HNDSLWXODWLRQ

� $UFKLWHNWXUHQ�I�U�JHVFKORVVHQH�ORNDOH�6\VWHPH

� $UFKLWHNWXUNRQ]HSWH�XQG�(QWZXUIVWHFKQLNHQ

� %HLVSLHO��8QGHUJURXQG�7DQN�0RQLWRULQJ 6\VWHP

� $UFKLWHNWXUHQ�I�U�JHVFKORVVHQH�YHUWHLOWH�6\VWHPH

� $UFKLWHNWXUNRQ]HSWH�XQG�(QWZXUIVWHFKQLNHQ

� %HLVSLHO��607�$VVHPEO\ (TXLSPHQW

� $EVWHFKHU�XQG�$XVEOLFNH

� $V\QFKURQRXV 7UDQVDFWLRQDO 0HVVDJLQJ

� 2IIHQH�YHUWHLOWH�6\VWHPH

� =XVDPPHQIDVVXQJ
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,QKDOW

� 5HNDSLWXODWLRQ

� $UFKLWHNWXUHQ�I�U�JHVFKORVVHQH�ORNDOH�6\VWHPH

� $UFKLWHNWXUNRQ]HSWH�XQG�(QWZXUIVWHFKQLNHQ

� %HLVSLHO��8QGHUJURXQG�7DQN�0RQLWRULQJ 6\VWHP

� $UFKLWHNWXUHQ�I�U�JHVFKORVVHQH�YHUWHLOWH�6\VWHPH

� $UFKLWHNWXUNRQ]HSWH�XQG�(QWZXUIVWHFKQLNHQ

� %HLVSLHO��607�$VVHPEO\ (TXLSPHQW

� $EVWHFKHU�XQG�$XVEOLFNH

� $V\QFKURQRXV 7UDQVDFWLRQDO 0HVVDJLQJ

� 2IIHQH�YHUWHLOWH�6\VWHPH

� =XVDPPHQIDVVXQJ
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=XVDPPHQIDVVXQJ�GHU�OHW]WHQ�9RUOHVXQJ

� ,P�%HUHLFK�GHU�HLQJHEHWWHWHQ�6\VWHPH�JLEW�HV�HLQH�)�OOH�YRQ�
0RGHOOLHUXQJV� XQG�5HDOLVLHUXQJVWHFKQLNHQ�VRZLH�WHFKQLVFKHQ�
,QIUDVWUXNWXUHQ�XQG�%DVLVNRPSRQHQWHQ�

� 'LH�6WDQGDUGLVLHUXQJ�LVW�DOOHUGLQJV�QLFKW�VR�IRUWJHVFKULWWHQ�ZLH EHL�
EHWULHEOLFKHQ�,QIRUPDWLRQVV\VWHPHQ�

� ,Q�GHU�3UD[LV�JLEW�HV�PHLVW�HLQHQ�0HWKRGHQEUXFK�]ZLVFKHQ�
IDFKOLFKHU�$UFKLWHNWXU�XQG�WHFKQLVFKHU�$UFKLWHNWXU��RGHU�VFKOLPPHU��
HLQH�IDFKOLFKH�$UFKLWHNWXU�ZLUG��EHUKDXSW�QLFKW�HUVWHOOW��

� 8P�HLQ�6\VWHP�UHDOLVLHUHQ�]X�N|QQHQ��PXVV�GHU�(QWZLFNOHU�
KHXW]XWDJH�LQ�IDVW�DOOHQ�)lOOHQ��EHU�HLQ�XPIDVVHQGHV�XQG�
GHWDLOOLHUWHV�9HUVWlQGQLV�GHU�WHFKQLVFKHQ�,QIUDVWUXNWXU��LQNOXVLYH�GHU�
+DUGZDUH��YHUI�JHQ�

� 1HXH�$QVlW]H�EDVLHUHQG�DXI�*HQHULHUXQJ�XQG�&RQWDLQHU�
$UFKLWHNWXUHQ�VLQG�JU|�WHQWHLOV�HUVW�QRFK�LQ�GHU�)RUVFKXQJ�



Softwarearchitektur verteilter Systeme – 8b. Fallstudie: eingebettete Systeme 8b.5

)DFKOLFKH�XQG�7HFKQLVFKH�$UFKLWHNWXU

� )DFKOLFKH�$UFKLWHNWXU
� 'LH�0RGHOOLHUXQJ�EDVLHUW�DXI�YHUWHLOWHQ�2EMHNWHQ��GLH�VLFK�

JHJHQVHLWLJ�1DFKULFKWHQ�VFKLFNHQ��=XU�6SH]LILNDWLRQ�ZHUGHQ�
KDXSWVlFKOLFK�YHUZHQGHW�

� ,QVWDQ]HQGLDJUDPPH I�U�GLH�6\VWHPNRQILJXUDWLRQHQ
� =XVWDQGVGLDJUDPPH�I�U�GLH�HLQ]HOQHQ�.RPSRQHQWHQ
� 6HTXHQ]GLDJUDPPH�I�U�GLH�,QWHUDNWLRQ�]ZLVFKHQ�.RPSRQHQWHQ

� %HL�JHVFKORVVHQHQ�6\VWHPHQ�LVW�GLH�6\VWHPNRQILJXUDWLRQ�]XU�
/DXI]HLW�PHLVW�VWDWLVFK�

� 7HFKQLVFKH�$UFKLWHNWXU
� +DXSWNRQ]HSWH�XQG�+DXSWPHFKDQLVPHQ�VLQG

� 3DUDOOHO�RGHU�TXDVLSDUDOOHO�DXVJHI�KUWH�7DVNV �3UR]HVVH��7KUHDGV�
� .RPPXQLNDWLRQVPHFKDQLVPHQ�]ZLVFKHQ�7DVNV �6HPDSKRUH��

6LJQDOH��4XHXHV��0DLOER[HV��6KDUHG 0HPRU\��53&V��)HOGEXVVH�
� %DVLVNRPSRQHQWHQ�ZLH�57�%HWULHEVV\VWHPH�XQG�57�25%V
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(QWZXUIVVFKULWWH�EHL�GHU�$EELOGXQJ�GHU�)DFKOLFKNHLW

� $XVZDKO�GHU�+DUGZDUH
� PHLVW�YRUJHJHEHQ�RGHU�VWDUN�HLQJHVFKUlQNW�GXUFK�.RVWHQ��*U|�H��

6WURPYHUEUDXFK��3HUIRUPDQFH

� $XVZDKO�GHU�%DVLVVRIWZDUH
� $XVZDKO�YRQ�%DVLVNRPSRQHQWHQ��LQVEHVRQGHUH�HLQHV�57�26��IDOOV�

�EHUKDXSW�JHHLJQHWH�.RPSRQHQWHQ�H[LVWLHUHQ�

� (QWZXUI�GHU�7DVNV
� ,GHQWLILNDWLRQ�GHU�7DVNV
� =XRUGQXQJ�YRQ�7DVNV ]X�3UR]HVVRUHQ��GDPLW�LPSOL]LW�DXFK�=XRUGQXQJ�

YRQ�.RPPXQLNDWLRQVYHUELQGXQJHQ�]X�.RPPXQLNDWLRQVPHGLHQ�
� =XRUGQXQJ�YRQ�2EMHNWHQ�]X�7DVNV

� (QWZXUI�GHU�,QWHUDNWLRQ�XQG�.RPPXQLNDWLRQ
� $XVZDKO�XQG�(QWZXUI�GHU�6\QFKURQLVDWLRQV� XQG�.RPPXQLNDWLRQV�

PHFKDQLVPHQ
� =XRUGQXQJ�YRQ�3ULRULWlWHQ�]X�7DVNV
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,QKDOW

� 5HNDSLWXODWLRQ

� $UFKLWHNWXUHQ�I�U�JHVFKORVVHQH�ORNDOH�6\VWHPH

� $UFKLWHNWXUNRQ]HSWH�XQG�(QWZXUIVWHFKQLNHQ

� %HLVSLHO��8QGHUJURXQG�7DQN�0RQLWRULQJ 6\VWHP

� $UFKLWHNWXUHQ�I�U�JHVFKORVVHQH�YHUWHLOWH�6\VWHPH

� $UFKLWHNWXUNRQ]HSWH�XQG�(QWZXUIVWHFKQLNHQ

� %HLVSLHO��607�$VVHPEO\ (TXLSPHQW

� $EVWHFKHU�XQG�$XVEOLFNH

� $V\QFKURQRXV 7UDQVDFWLRQDO 0HVVDJLQJ

� 2IIHQH�YHUWHLOWH�6\VWHPH

� =XVDPPHQIDVVXQJ
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%DVLVDUFKLWHNWXUHQ

� (V�JLEW�HLQLJH�JUXQGOHJHQGH�$UFKLWHNWXUHQ�I�U�JHVFKORVVHQH�ORNDOH�
(FKW]HLW�6\VWHPH��GLH�VLFK�LQ�LKUHU�.RPSOH[LWlW�XQG�LQ�GHQ�
HU]LHOEDUHQ�5HDNWLRQV]HLWHQ�XQWHUVFKHLGHQ�

� (LQIDFKH�6\VWHPH��GLH�DXI�ZHQLJH�(UHLJQLVVH�UHDJLHUHQ�P�VVHQ�
XQG�RGHU�JHULQJH�$QIRUGHUXQJHQ�DQ�GLH�5HDNWLRQV]HLWHQ�XQG�GLH�
%HKDQGOXQJ�YRQ�3ULRULWlWHQ�KDEHQ��NRPPHQ�PLW�HLQHU�HLQIDFKHQ�
$UFKLWHNWXU�DXV�

� 'LH�YLHU�LP�)ROJHQGHQ�YRUJHVWHOOWHQ�%DVLVDUFKLWHNWXUHQ�VLQG��QDFK�
]XQHKPHQGHU�.RPSOH[LWlW�DQJHRUGQHW��

� 5RXQG�5RELQ�$UFKLWHNWXU

� 5RXQG�5RELQ�$UFKLWHNWXU�PLW�,QWHUUXSWV

� 7DVN�4XHXH 6FKHGXOLQJ�$UFKLWHNWXU

� 5726�$UFKLWHNWXU

.ODVVLILNDWLRQ�XQG�%HLVSLHOH�QDFK�>6L��@
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5RXQG�5RELQ�$UFKLWHNWXU

*UXQGSULQ]LS
� (LQ�HLQ]LJHU�7DVN IUDJW�LQ�HLQHU�

+DXSWVFKOHLIH�V\QFKURQ�GHU�5HLKH�
QDFK�DOOH�(UHLJQLVTXHOOHQ�DE�XQG�
UXIW�MHZHLOV�GLH�HQWVSUHFKHQGHQ�
2SHUDWLRQHQ�I�U�GLH�%HKDQGOXQJ�
GHU�(UHLJQLVVH�DXI�

� 2SHUDWLRQHQ�N|QQHQ�DXFK�
XQEHGLQJW��RKQH�]X�*UXQGH�
OLHJHQGHV�H[WHUQHV�(UHLJQLV��
DXIJHUXIHQ�ZHUGHQ�

� 'LH�PD[LPDOH�5HDNWLRQV]HLW�I�U�
GLH�$XVI�KUXQJ�HLQHU�2SHUDWLRQ�LVW�
MHZHLOV�GXUFK�GLH�PD[LPDOH�
$XVI�KUXQJV]HLW�GHU�+DXSW�
VFKOHLIH�YRUJHJHEHQ�

%HLVSLHOFRGH

void main(void) {
while (true) {
if ( <EreignisA> ) {
// behandle EreignisA

}
if ( <EreignisB> ) {
// behandle EreignisB

}

...

if ( <EreignisZ> ) {
// behandle EreignisZ

}
}

}
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%HLVSLHO�I�U�P|JOLFKHQ�(LQVDW]

� $NWXDOLVLHUXQJ�GHU�$Q]HLJH

� $XVOHVHQ�GHU�(UHLJQLVTXHOOHQ
� 'UHKVFKDOWHUSRVLWLRQ
� 0HVVHUJHEQLV

,Q�MHGHP�'XUFKODXI�

'LJLWDOHV�0XOWLPHWHU
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9RU� XQG�1DFKWHLOH�GHU�5RXQG�5RELQ�$UFKLWHNWXU

� 9RUWHLOH
� 6HKU�HLQIDFK�]X�LPSOHPHQWLHUHQ

� %HQ|WLJW�NHLQH�%DVLV�6RIWZDUH

� *HHLJQHW�I�U�UHVVRXUFHQEHVFKUlQNWH��6LQJOH�3UR]HVVRU��*HUlWH

� 1DFKWHLOH
� :HQQ�HLQ]HOQH�(UHLJQLVEHKDQGOXQJHQ�]X�ODQJH�EUDXFKHQ��NDQQ�

GLH�$UFKLWHNWXU�XQSUDNWLNDEHO�RGHU�XQWDXJOLFK�VHLQ�

� :HQQ�GLH�JHIRUGHUWHQ�5HDNWLRQV]HLWHQ�DXI�(UHLJQLVVH�N�U]HU�DOV�
GLH�=HLW�I�U�GLH�$XVI�KUXQJ�GHU�+DXSWVFKOHLIH�VLQG��JHKHQ�
(UHLJQLVVH�YHUORUHQ�RGHU�ZHUGHQ�]X�VSlW�EHKDQGHOW�

� 'LH�$UFKLWHNWXU�LVW�QXU�ELV�]X�HLQHP�EHVWLPPWHQ�3XQNW�
HUZHLWHUEDU��:HQQ�QHXH�(UHLJQLVTXHOOHQ�XQG�(UHLJQLV�
EHKDQGOXQJVRSHUDWLRQHQ KLQ]XNRPPHQ��NDQQ�GLH�$UFKLWHNWXU�
YHUVDJHQ�
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5RXQG�5RELQ�$UFKLWHNWXU�PLW�,QWHUUXSWV

� ,P�9HUJOHLFK�]X�5RXQG�5RELQ�JLEW�HV�]XVlW]OLFK�,QWHUUXSW�+DQGOHU��
6LH�ZHUGHQ�KDUGZDUHXQWHUVW�W]W�DV\QFKURQ DXIJHUXIHQ��ZHQQ�GHU�
3UR]HVVRU�EHVWLPPWH�(UHLJQLVVH�IHVWVWHOOW�

� ,Q�GHQ�,QWHUUXSW�+DQGOHUQ OlXIW�QXU�GHU�&RGH��GHU�I�U�GLH�VFKQHOOH�
5HDNWLRQ�DXI�(UHLJQLVVH�HUIRUGHUOLFK�LVW��,QWHUUXSWV �XQG�GDPLW�GLH�
,QWHUUXSW�+DQGOHU��N|QQHQ�XQWHUVFKLHGOLFKH�3ULRULWlWHQ�KDEHQ��

� :HQQ�NHLQ�,QWHUUXSW�+DQGOHU DNWLY�LVW��UXIW�GHU�+DXSWVFKOHLIHQ�7DVN
7DVN�2SHUDWLRQHQ I�U�GLH�ZHLWHUH�9HUDUEHLWXQJ�DXI�

� 'LH�7DVN�2SHUDWLRQHQ EDVLHUHQ�DXI�GHQ�'DWHQREMHNWHQ��GLH�YRQ�GHQ�
,QWHUUXSW�+DQGOHUQ DEJHOHJW�ZRUGHQ�VLQG�

� 'DPLW�HUJLEW�VLFK�GDV�3UREOHP��GDVV�VRZRKO�,QWHUUXSW�+DQGOHU DOV�DXFK�
7DVN�2SHUDWLRQHQ NRRUGLQLHUW�DXI�GLH�JOHLFKHQ�'DWHQREMHNWH�]XJUHLIHQ�
P�VVHQ��'LHV�NDQQ�GXUFK�NXU]]HLWLJHV�$XVVFKDOWHQ�GHU�,QWHUUXSWV LQ�GHU�
+DXSWVFKOHLIH�RGHU�GXUFK�UHHQWUDQWH 'DWHQVWUXNWXUHQ�JHO|VW�ZHUGHQ�

� ,Q�GHU�7DVN�+DXSWVFKOHLIH N|QQHQ�DXFK�OlQJHU�GDXHUQGH�2SHUDWLRQHQ�
DXVJHI�KUW�ZHUGHQ��RKQH�GLH�5HDNWLRQV]HLW�]X�EHHLQWUlFKWLJHQ�
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&RGH�EHL�5RXQG�5RELQ�$UFKLWHNWXU�PLW�,QWHUUXSWV

,QWHUUXSW�+DQGOHU

boolean E1 = false;
boolean E2 = false;
...

void interrupt handleE1() {
// behandle E1
E1 = true;

}
void interrupt handleE2() {
// behandle E2
E2 = true;

}
...

7DVN�+DXSWVFKOHLIH

void main(void) {
while (true) {
if (E1) {
E1 = false;
// behandle E1

}
if (E2) {
E2 = false;
// behandle E2

}
...

}}

:HOFKHU�&RGH�LQ�GHQ�,QWHUUXSW�+DQGOHUQ E]Z��LQ�GHQ�7DVN�2SHUDWLRQHQ
GHU�7DVN�+DXSWVFKOHLIH OLHJW��LVW�HLQH�(QWZXUIVHQWVFKHLGXQJ�



Softwarearchitektur verteilter Systeme – 8b. Fallstudie: eingebettete Systeme 8b.14

%HLVSLHO�I�U�P|JOLFKHQ�(LQVDW]

(QFU\SWLRQ %ULGJH

� (LQJDEH]HLFKHQ�DQ�GHQ�3RUWV�P�VVHQ�LQQHUKDOE�HLQHU�GHILQLHUWHQ�
5HDNWLRQV]HLW�JHOHVHQ�XQG�LQ�GLH�LQWHUQ�YHUZDOWHWHQ�4XHXHV�
JHVFKULHEHQ�ZHUGHQ��EHYRU�GDV�QlFKVWH�(LQJDEH]HLFKHQ�DQNRPPW���
'LHV�JHVFKLHKW�LQQHUKDOE�YRQ�,QWHUUXSW�+DQGOHUQ�

� 'LH�2SHUDWLRQHQ�]XP�$QI�JHQ�XQG�$XVOHVHQ�YRQ�=HLFKHQ�DQ�GLH���
DXV�GHQ�4XHXHV�VLQG�UHHQWUDQW��GDPLW�VLH�VRZRKO�YRQ�GHQ�,QWHUUXSW�
+DQGOHUQ DOV�DXFK�YRQ�GHU�+DXSWVFKOHLIH�JHUXIHQ�ZHUGHQ�N|QQHQ�

� 'LH�9HU� XQG�(QWVFKO�VVHOXQJVURXWLQHQ�DUEHLWHQ�LQ�GHU�+DXSWVFKOHLIH�
]HLWOLFK�HQWNRSSHOW�YRQ�GHQ�,QWHUUXSW�+DQGOHUQ�

3RUW�D 3RUW�E�
�YHUVFKO�VVHOW�
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9RU� XQG�1DFKWHLOH�YRQ�5RXQG�5RELQ�PLW�,QWHUUXSWV

� 9RUWHLOH
� 5HODWLY�HLQIDFK�]X�LPSOHPHQWLHUHQ

� %HQ|WLJW�NHLQH�%DVLV�6RIWZDUH

� *HHLJQHW�I�U�UHVVRXUFHQEHVFKUlQNWH��6LQJOH�3UR]HVVRU��*HUlWH

� *XW�HUZHLWHUEDU�PLW�]XVlW]OLFKHQ�,QWHUUXSW�+DQGOHUQ�

� ,QWHUUXSW�+DQGOHU N|QQHQ�XQWHUVFKLHGOLFKH�3ULRULWlWHQ�EHVLW]HQ

� 1DFKWHLOH
� =XJULII�DXI�JHPHLQVDP�JHQXW]WH�'DWHQ�YRQ�,QWHUUXSW�+DQGOHUQ

XQG�+DXSWVFKOHLIH�PXVV�YRQ�+DQG�NRRUGLQLHUW�ZHUGHQ

� (V�JLEW�NHLQH�3ULRULWlWHQ�I�U�GHQ�7DVN�&RGH LQ�GHU�+DXSWVFKOHLIH��
'LH�PD[LPDOH�5HDNWLRQV]HLW�I�U�HLQH�7DVN�2SHUDWLRQ LVW�JOHLFK�
GHU�6XPPH�GHU�$XVI�KUXQJV]HLWHQ�DOOHU�7DVN�2SHUDWLRQHQ LQ�GHU�
+DXSWVFKOHLIH��SOXV�]XVlW]OLFK�DXIWUHWHQGH�=HLW�I�U�,QWHUUXSWV��
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7DVN�4XHXH 6FKHGXOLQJ $UFKLWHFWXUH

� 'LHVH�$UFKLWHNWXU�LVW�HLQH�(UZHLWHUXQJ�GHU�5RXQG�5RELQ�$UFKLWHNWXU�
PLW�,QWHUUXSWV�

� $QVWDWW�GHQ�7DVN�&RGH LQ�HLQHU�+DXSWVFKOHLIH�LPPHU�LQ�GHU�JOHLFKHQ�
5HLKHQIROJH�DXV]XI�KUHQ��VWHOOHQ�GLH�,QWHUUXSW�+DQGOHU
%HDUEHLWXQJVDQIRUGHUXQJHQ�I�U�7DVN�2SHUDWLRQHQ LQ�HLQH�7DVN�
4XHXH HLQ�

� 'LH�%HDUEHLWXQJVDQIRUGHUXQJHQ�ZHUGHQ�JHVWHXHUW�YRQ�HLQHP�
6FKHGXOHU DEJHDUEHLWHW��'LHV�JHVFKLHKW�QLFKW�QRWZHQGLJHUZHLVH�LQ�
GHU�5HLKHQIROJH��LQ�GHU�VLH�LQ�GLH�7DVN�4XHXH HLQJHVWHOOW�ZXUGHQ�

� 'LH�9RU� XQG�1DFKWHLOH�HQWVSUHFKHQ�LP�:HVHQWOLFKHQ�GHQHQ�GHU�
5RXQG�5RELQ�$UFKLWHNWXU�PLW�,QWHUUXSWV��PLW�IROJHQGHQ�bQGHUXQJHQ�

� =XVlW]OLFKH�.RPSOH[LWlW�GXUFK�Q|WLJH�5HDOLVLHUXQJ�GHV�6FKHGXOHUV��

� 6HQNXQJ�GHU�PD[LPDOHQ�5HDNWLRQV]HLW�I�U�7DVN�2SHUDWLRQHQ LQ�GHU�
+DXSWVFKOHLIH��$XVI�KUXQJV]HLW�GHU�OlQJVWHQ�7DVN�2SHUDWLRQ��SOXV�
]XVlW]OLFK�DXIWUHWHQGH�=HLW�I�U�,QWHUUXSWV��
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5726�$UFKLWHNWXU

� 'LH�5726�$UFKLWHNWXU�EDVLHUW�DXI�HLQHP�(FKW]HLW�%HWULHEVV\VWHP�
�5HDO�7LPH�2SHUDWLQJ 6\VWHP��

� :LH�LQ�GHQ�EHLGHQ�YRULJHQ�$UFKLWHNWXUHQ�ZLUG�]ZLVFKHQ�&RGH�LQ�
,QWHUUXSW�+DQGOHUQ XQG�&RGH�LQ�7DVNV XQWHUVFKLHGHQ�

� 'LH�.RPPXQLNDWLRQ�]ZLVFKHQ�,QWHUUXSW�+DQGOHUQ XQG�7DVN�&RGH
HUIROJW��EHU�GLH�0HFKDQLVPHQ�GHV�%HWULHEVV\VWHPV��H[SOL]LW��EHU�
6LJQDOH��4XHXHV��0DLOER[HV HWF��RGHU�LPSOL]LW��EHU�6KDUHG 0HPRU\��

� $QVWDWW�DOOH�7DVN�2SHUDWLRQHQ LQ�HLQHU�+DXSWVFKOHLIH�HLQHV�7DVNV ]X�
UHDOLVLHUHQ��ZHUGHQ�VLH�QXQ�LQ�HLJHQVWlQGLJH�7DVNV YHUODJHUW�

� 'DV�%HWULHEVV\VWHP�NDQQ�HLQHQ�7DVN ZlKUHQG�VHLQHU�/DXI]HLW�
XQWHUEUHFKHQ��XP�]X�HLQHP�DQGHUHQ��K|KHU�SULRULVLHUWHQ ]X�
ZHFKVHOQ��'DPLW�OlVVW�VLFK�GLH�5HDNWLRQV]HLW�I�U�7DVN�2SHUDWLRQHQ
DXI�GLH�=HLW�VHQNHQ��GLH�GDV�5726�I�U�GHQ�:HFKVHO�]X�GHP�
EHWUHIIHQGHQ�7DVN EHQ|WLJW�
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&RGH�EHL�5726�$UFKLWHNWXU

,QWHUUXSW�+DQGOHU

void interrupt handleE1() {
// behandle E1
setSignal(E1);

}

void interrupt handleE2() {
// behandle E2
setSignal(E2);

}

...

7DVNV

void task1(void) {
while (true) {
waitForSignal(E1);
// behandle E1

}}

void task2(void) {
while (true) {
waitForSignal(E2);
// behandle E2

}}

$QVWHOOH�HLQIDFKHU�6LJQDOH�N|QQHQ�DXFK�DQGHUH�0HFKDQLVPHQ��HWZD�
1DFKULFKWHQYHUVDQG��EHU�HLQH�4XHXH��7DVN�2SHUDWLRQHQ DXVO|VHQ�
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$XIEDX�HLQHV�7DVNV EHL�GHU�5726�$UFKLWHNWXU

9HUWHLOWH�2EMHNWH�DXV�GHU�
IDFKOLFKHQ�$UFKLWHNWXU�
GHUHQ�9HUKDOWHQ�GXUFK�
HLQHQ�=XVWDQGVDXWRPDW�
EHVFKULHEHQ�ZLUG��ODVVHQ�
VLFK�VFKHPDWLVFK�LQ�7DVNV
XPVHW]HQ�

void taskA(void) {
// Deklaration privater Daten

// Initialisierung, falls
// erforderlich

while (true) {
// auf Ereignis warten:
// Signal, Message, ...

switch (<Ereignis>) {
case <i1> :
... send(<o1>) ...

case <i2> :
...

}}}

D�$

L��,Q�L��,Q�

R��2XW�
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(QWZXUI�GHU�7DVNV EHL�GHU�5726�$UFKLWHNWXU

� 6R�YLHOH�7DVNV ZLH�P|JOLFK��XP
� HLQH�GLUHNWH�$EELOGXQJ�GHU�IDFKOLFKHQ�$UFKLWHNWXU�]X�HUP|JOLFKHQ �HLQ�

7DVN SUR�YHUWHLOWHP�2EMHNW�GHU�IDFKOLFKHQ�$UFKLWHNWXU��
� GLH�0RGXODULWlW�XQG�)OH[LELOLWlW�GHU�$UFKLWHNWXU�]X�HUK|KHQ�
� 'DWHQREMHNWH�LQ�7DVNV NDSVHOQ�]X�N|QQHQ�
� GHQ�=XJULII�DXI�+DUGZDUH�*HUlWH�NDSVHOQ�]X�N|QQHQ�
� GLIIHUHQ]LHUWHUH�3ULRULWlWHQ�]X�HUP|JOLFKHQ�
� GLH�JHIRUGHUWHQ�5HDNWLRQV]HLWHQ�HLQKDOWHQ�]X�N|QQHQ�

� 6R�ZHQLJH�7DVNV ZLH�P|JOLFK��XP
� GLH�.RVWHQ�I�U�GLH�.RPPXQLNDWLRQ�]ZLVFKHQ�7DVNV E]Z��GHQ�=XJULII�DXI�

JHPHLQVDPH�'DWHQREMHNWH�]X�PLQLPLHUHQ�
� GHQ�9HUZDOWXQJVDXIZDQG�I�U�GHQ�7DVN�:HFKVHO ]X�PLQLPLHUHQ�
� 6SHLFKHUSODW]�I�U�6WDFNV ]X�VSDUHQ�
� 7HVW�XQG�'HEXJJLQJ�]X�YHUHLQIDFKHQ�

,Q�GHU�3UD[LV��6R�ZHQLJH�7DVNV ZLH�P|JOLFK��VR�YLHOH�ZLH�Q|WLJ�
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9RU� XQG�1DFKWHLOH�GHU�5726�$UFKLWHNWXU

� 9RUWHLOH
� (LQIDFKH�XQG�NODUH�,PSOHPHQWLHUXQJ

� 6HQNXQJ�GHU�5HDNWLRQV]HLWHQ�I�U�7DVN�2SHUDWLRQHQ LP�9HUJOHLFK�]X�GHQ�
GUHL�DQGHUHQ�$UFKLWHNWXUHQ�GXUFK�HUK|KWH�$V\QFKURQLWlW

� (UZHLWHUEDUNHLW�GXUFK�PRGXODUHV�+LQ]XI�JHQ�]XVlW]OLFKHU�7DVNV XQG�
,QWHUUXSW�+DQGOHU �PLW�UHODWLY�VWDELOHQ�5HDNWLRQV]HLWHQ�

� 0|JOLFKNHLW�GHU�.RPPXQLNDWLRQ�]ZLVFKHQ�7DVNV �XQG�,QWHUUXSW�
+DQGOHUQ���EHU�1DFKULFKWHQ�VWDWW��EHU�=XJULII�DXI�JHPHLQVDPH�'DWHQ

� &RGH�XQYHUlQGHUW�VRZRKO�DXI�6LQJOH�3UR]HVVRU�5HFKQHUQ�DOV�DXFK�DXI�
0XOWL�3UR]HVVRU�5HFKQHUQ�DXVI�KUEDU

� 1DFKWHLOH
� %HQ|WLJW�(FKW]HLWEHWULHEVV\VWHP

� (UK|KWHU�6SHLFKHUEHGDUI

� (UK|KWH�6RIWZDUHNRVWHQ�E]Z��$XIZDQG�I�U�(LJHQHQWZLFNOXQJ

� $XIZDQG�I�U�7DVN�:HFKVHO XQG�5726�$XIJDEHQ�I�KUW�LQVJHVDPW�]X�
QLHGULJHUHP�'XUFKVDW]��E]Z��HUIRUGHUW�VFKQHOOHUHQ�3UR]HVVRU�
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9HUJOHLFK�GHU�%DVLVDUFKLWHNWXUHQ

NRPSOH[�
�DOOHUGLQJV�

YHUVWHFNW�LP�
5726�

VHKU�JXW
NHLQH

�SOXV�,QWHUUXSW�
+DQGOHU�

3ULRULWlWHQ�I�U�
,QWHUUXSW�+DQGOHU

XQG�GDQDFK�I�U�7DVN�
2SHUDWLRQHQ

5726

HLQIDFK��DEHU�
6FKHGXOHU XQG��
NRRUGLQLHUWHU�

=XJULII�DXI�
JHPHLQVDPH�
'DWHQREMHNWH

UHODWLY�JXW

$XVI�KUXQJV]HLW�
GHU�OlQJVWHQ�7DVN�

2SHUDWLRQ �SOXV�
,QWHUUXSW�+DQGOHU�

3ULRULWlWHQ�I�U�
,QWHUUXSW�+DQGOHU

XQG�GDQDFK�I�U�7DVN�
2SHUDWLRQHQ

7DVN�4XHXH
6FKHGXOLQJ

HLQIDFK��DEHU�
NRRUGLQLHUWHU�

=XJULII�DXI�
JHPHLQVDPH�
'DWHQREMHNWH

JXW�I�U�,QWHUUXSW�
+DQGOHU��VFKOHFKW�

I�U�7DVN�
2SHUDWLRQHQ

$XVI�KUXQJV]HLW�
DOOHU�7DVN�2SHUD�
WLRQHQ �SOXV�,QWHU�

UXSW�+DQGOHU�

3ULRULWlWHQ�I�U�
,QWHUUXSW�+DQGOHU��
GDQDFK�DOOH�7DVN�

2SHUDWLRQHQ JOHLFK

5RXQG�5RELQ�
PLW�,QWHUUXSWV

VHKU�HLQIDFKVFKOHFKW
$XVI�KUXQJV]HLW�

VlPWOLFKHQ�&RGHV
NHLQH

5RXQG�5RELQ

(LQIDFKKHLW6WDELOLWlW�GHU�
5HDNWLRQV]HLWHQ�
EHL�bQGHUXQJHQ�

GHV�&RGHV

VFKOHFKWHVWH�
5HDNWLRQV]HLW�

I�U�7DVN�2SHUD�
WLRQHQ

3ULRULWlWHQ



Softwarearchitektur verteilter Systeme – 8b. Fallstudie: eingebettete Systeme 8b.23

,QKDOW

� 5HNDSLWXODWLRQ

� $UFKLWHNWXUHQ�I�U�JHVFKORVVHQH�ORNDOH�6\VWHPH

� $UFKLWHNWXUNRQ]HSWH�XQG�(QWZXUIVWHFKQLNHQ

� %HLVSLHO��8QGHUJURXQG�7DQN�0RQLWRULQJ 6\VWHP

� $UFKLWHNWXUHQ�I�U�JHVFKORVVHQH�YHUWHLOWH�6\VWHPH

� $UFKLWHNWXUNRQ]HSWH�XQG�(QWZXUIVWHFKQLNHQ

� %HLVSLHO��607�$VVHPEO\ (TXLSPHQW

� $EVWHFKHU�XQG�$XVEOLFNH

� $V\QFKURQRXV 7UDQVDFWLRQDO 0HVVDJLQJ

� 2IIHQH�YHUWHLOWH�6\VWHPH

� =XVDPPHQIDVVXQJ
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8QGHUJURXQG�7DQN�0RQLWRULQJ 6\VWHP

������� 2.
$Q]HLJH

7DVWHQIHOG

$ODUP

'UXFNHU

6FKZLPPHU
�0HVVJHUlW�

7KHUPRPHWHU
�0HVVJHUlW�

%HLVSLHO�QDFK�>6L��@
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$QIRUGHUXQJHQ��hEHUZDFKXQJ�YRQ�ELV�]X�DFKW�7DQNV

� %HUHFKQXQJ�GHV�7DQNLQKDOWV�DXI�%DVLV�YRQ�)�OOVWDQG�XQG�7HPSHUDWXU
� .RPPDQGRJHVWHXHUWHV�0HVVHQ�GHV�)�OOVWDQGV�I�U�HLQHQ�7DQN
� $XVOHVHQ�GHU�7HPSHUDWXUGDWHQ�]X�HLQHP�7DQN

� .RQWLQXLHUOLFKH�hEHUZDFKXQJ�GHU�7DQNVWlQGH
� (UNHQQXQJ�YRQ�/HFNV��ZHQQ�,QKDOW��EHU�6WXQGHQ�KLQZHJ�ODQJVDP�VLQNW�
� hEHUODXIJHIDKU��ZHQQ�)�OOVWDQG�UDSLGH�VWHLJW

� (LQ� XQG�$XVJDEH��EHU�7DVWHQIHOG�XQG�$Q]HLJH
� (LQJDEH�YRQ�%HIHKOVVHTXHQ]HQ�DXV�PHKUHUHQ�7DVWHQGU�FNHQ
� HLQIDFKH�0HQ�VWHXHUXQJ�VRZLH�$XVJDEH�YRQ�$ODUP�0HOGXQJHQ

� 'UXFN�$XVJDEH
� ]XP�$XVGUXFNHQ�YRQ�)�OOVWDQGVKLVWRULHQ�HWF�

� $ODUPJORFNH
� $XVO|VXQJ�EHL�(UNHQQXQJ�HLQHV�/HFNV�RGHU�EHL�hEHUODXIJHIDKU
� HLJHQH�7DVWH�DXI�GHP�7DVWHQIHOG�]XP�$EVFKDOWHQ�GHV�OHW]WHQ�$ODUPV
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)DFKOLFKH�$UFKLWHNWXU�� ,QVWDQ]HQVLFKW

VFKZLPPHU�
VFKZLPPHU�

VFKZLPPHU�
VFKZLPPHU�

VFKZLPPHU�
WKHUPR�

DODUP

SULQWHU

WDQN�PRQLWRU
RYHUIORZ�OHDNDJH

GHWHFWRU

XL�FRQWURO

NH\ERDUGGLVSOD\

WLPHU

RII

NH\PHVVDJH

WHPSHUDWXUH
OHYHO

GDWD

UHSRUW

UHTXHVW

GDWD

PHDVXUH FPG
PHDVXUH FPG

UHTXHVW
GDWD

���V
UHTXHVW

DODUP

DODUP
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6RQVWLJH�$QIRUGHUXQJHQ

� +DUGZDUH�$XIEDX
� 5HODWLY�ODQJVDPHU���ELW�0LNURFRQWUROOHU

� ,QWHUUXSWV WUHIIHQ�HLQ
� YRQ�GHQ�6FKZLPPHUQ�QDFK�6HQGHQ�HLQHV�0HVV�.RPPDQGRV��ZHQQ�GHU�

)�OOVWDQG�DXVJHOHVHQ�ZHUGHQ�NDQQ��)ORDW�,QWHUUXSW��

� YRP�'UXFNHU�QDFK�'UXFN�HLQHU�HPSIDQJHQHQ�'UXFN]HLOH��3ULQWHU�,QWHUUXSW��

� YRP�7DVWHQIHOG�QDFK�%HWlWLJHQ�HLQHU�7DVWH��%XWWRQ�,QWHUUXSW��

� YRQ�GHU�LQWHUQHQ�8KU�MH�QDFK�(LQVWHOOXQJ��7LPHU�,QWHUUXSW��

� (LQ� XQG�$XVVFKDOWHQ�GHU�$ODUPJORFNH�HUIROJW��EHU�6HW]HQ�HLQHV�%LWV�

� (FKW]HLWDQIRUGHUXQJHQ
� =XU�hEHUODXIHUNHQQXQJ�PXVV�GDV�$XVOHVHQ�GHV�)�OOVWDQGV�HLQLJH�0DOH�

SUR�6HNXQGH�HUIROJHQ�

� 'HU�'UXFNHU�GUXFNW�FD��]ZHL�ELV�GUHL�=HLOHQ�SUR�6HNXQGH�

� 'DV�$XVOHVHQ�GHU�)�OOVWlQGH�GHU�7DQNV�NDQQ�QXU�VHTXHQ]LHOO�HUIROJHQ�

� 'HU�0LNURSUR]HVVRU�EHQ|WLJW�I�U�GLH�%HUHFKQXQJ�GHV�7DQNLQKDOWV�DXI�
%DVLV�YRQ�)�OOVWDQG�XQG�7HPSHUDWXU�HWZD���6HNXQGHQ�
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*UXQGOHJHQGH�(QWZXUIVHQWVFKHLGXQJHQ

� (UNHQQXQJ�YRQ�/HFNV�XQG�hEHUOlXIHQ
� )�U�GLH�ODQJIULVWLJH�(UNHQQXQJ�YRQ�/HFNV�ZLUG�GLH�+LVWRULH�GHU�

EHUHFKQHWHQ�7DQNLQKDOWH�YHUZHQGHW�

� 'LH�NXU]IULVWLJH�(UNHQQXQJ�YRQ�hEHUOlXIHQ�HUIROJW�DXI�%DVLV�GHU�
DNWXHOOHQ�)�OOVWlQGH�PHKUPDOV�SUR�6HNXQGH�

� 9HUZHQGXQJ�HLQHV�(FKW]HLWEHWULHEVV\VWHPV
� :HQQ�NHLQ�5726�YHUZHQGHW�ZLUG��P�VVWHQ�VlPWOLFKH�2SHUDWLRQHQ�PLW

HLQHU�5HDNWLRQV]HLW�XQWHU���6HNXQGHQ�LQ�,QWHUUXSWV DXIJHUXIHQ�ZHUGHQ�
�]�%��8SGDWH�GHV�'LVSOD\V��)RUPDWLHUXQJ�XQG�'UXFN�YRQ�5HSRUWV��

� 9HUZHQGXQJ�HLQHV�5726�I�KUW�]X�HLQHP�ZHVHQWOLFK�NODUHUHQ�(QWZXUI�
� .XU]H�,QWHUUXSW�+DQGOHU JDUDQWLHUHQ�NXU]H�5HDNWLRQV]HLWHQ�

� $QVFKOXVVDNWLYLWlWHQ�ZHUGHQ�SULRULWlWVJHVWHXHUW�LQ�7DVNV DXVJHI�KUW�

� (UKlOWOLFKNHLW�HLQHV�JHHLJQHWHQ�5726�I�U�GHQ���ELW�3UR]HVVRU�PXVV�
JHJHEHQ�VHLQ�
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(QWZXUI�GHU�7DVNV ,

� /HYHO�&DOFXODWLRQ 7DVN ]XU�%HUHFKQXQJ�GHV�7DQNLQKDOWV
� 6HSDUDWHU�+LQWHUJUXQG�7DVN I�U�GLH�ODQJZLHULJH�%HUHFKQXQJ�GHV�

7DQNLQKDOWV��+DXSWJUXQG�I�U�$XVZDKO�GHU�5726�$UFKLWHNWXU��

� (LQ�7DVN I�U�VlPWOLFKH�0HVVJHUlWH��GD�GDV�$XVOHVHQ�GHU�)�OOVWlQGH��EHU�
GLH�6FKZLPPHU�+DUGZDUH�QXU�VHTXHQ]LHOO�P|JOLFK�LVW�XQG�NHLQH�
EHVRQGHUHQ�$QIRUGHUXQJHQ�DQ�GLH�5HDNWLRQV]HLW�EHVWHKHQ�

� 2YHUIORZ�'HWHFWLRQ 7DVN ]XU�(UNHQQXQJ�YRQ�hEHUOlXIHQ
� ,QWHUUXSW�JHVWHXHUWHU $XIUXI�KRKHU�3ULRULWlW�MHGH������6HNXQGH�

� %HQ|WLJW�ZLH�/HYHO�&DOFXODWLRQ 7DVN =XJULII�DXI�GLH�0HVV�+DUGZDUH��
=XJULII�NDQQ��EHU�6HPDSKRU�V\QFKURQLVLHUW�ZHUGHQ�

� %XWWRQ�+DQGOLQJ�7DVN ]XU�%HKDQGOXQJ�GHU�7DVWDWXU
� (QWJHJHQQDKPH�YRQ�7DVWHQGU�FNHQ�LP�,QWHUUXSW�+DQGOHU�

� .RPSOH[H�%HUHFKQXQJ�GHV�'LDORJ]XVWDQGV�I�U�0HQ�VWHXHUXQJ�LQ�
KRFKSULRULVLHUWHP 7DVN VWDWW�LP�,QWHUUXSW�+DQGOHU�
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(QWZXUI�GHU�7DVNV ,,

� 'LVSOD\�7DVN ]XU�9HUZDOWXQJ�GHU�$Q]HLJH
� .RRUGLQLHUW�GHQ�=XJULII�DXI�GLH�$Q]HLJH�+DUGZDUH�XQG�YHUZDOWHW�GHQ�

'LDORJ]XVWDQG�

� 3ULQWHU�7DVN ]XU�)RUPDWLHUXQJ�YRQ�5HSRUWV
� ,QWHUUXSW�+DQGOHU I�U�(UNHQQXQJ�GHU�=HLOHQIRUWVFKDOWXQJ
� )RUPDWLHUXQJ�GHU�5HSRUWV�LQ�7DVN PLWWOHUHU�3ULRULWlW
� 9HUZHQGXQJ�YRQ�5726�4XHXHV�DOV�'UXFNHU�:DUWHVFKODQJH

� .HLQ�HLJHQHU�7DVN ]XU�9HUZDOWXQJ�GHU�$ODUPJORFNH�
� $ODUPJORFNH�KDW�DX�HU�(LQ�$XV�NHLQHUOHL�=ZLVFKHQ�=XVWlQGH��I�U�GHUHQ�

9HUZDOWXQJ�HLQ�HLJHQHU�7DVN VLQQYROO�ZlUH�
� (LQ� XQG�$XVVFKDOWHQ�NDQQ�GHVKDOE�MHZHLOV�YRQ�MHGHP�7DVN DXV�HUIROJHQ��

GHU�=XJULII�DXI�GLH�$ODUPJORFNH�EUDXFKW�

� .HLQ�HLJHQHU�7DVN ]XU�9HUZDOWXQJ�GHU�HUUHFKQHWHQ�7DQNLQKDOW�'DWHQ�
� 6FKQHOOHU�XQG�XQNRPSOL]LHUWHU�'DWHQ]XJULII�YRQ�/HYHO�&DOFXODWLRQ 7DVN��

'LVSOD\�7DVN XQG�3ULQWHU�7DVN �EHU�6KDUHG 0HPRU\�
� 6\QFKURQLVDWLRQ��EHU�6HPDSKRU�I�KUW�QLFKW�]X�ODQJHQ�:DUWH]HLWHQ�
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5HVXOWLHUHQGH�7DVN�$UFKLWHNWXU

3ULQWHU
7DVN

3ULQWHU
,QWHUUXSW

%XWWRQ
+DQGOLQJ

%XWWRQ
,QWHUUXSW

'LVSOD\/HYHO
&DOFXODWLRQ

7LPHU
,QWHUUXSW

)ORDW
,QWHUUXSW

)ORDW�5HDGLQJ
0RGXOH

UHTXHVW

UHTXHVW

OHYHO

OHYHO 	�WHPS

2YHUIORZ
'HWHFWLRQ

6KDUHG
&RQWHQW

'DWD

1DFKULFKWHQYHUVDQG��EHU�5726�4XHXHV
$XIUXI�RGHU�'DWHQ]XJULII

,QWHUUXSW�+DQGOHU
7DVN

6KDUHG 'DWD
0RGXOH
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,QKDOW

� 5HNDSLWXODWLRQ

� $UFKLWHNWXUHQ�I�U�JHVFKORVVHQH�ORNDOH�6\VWHPH

� $UFKLWHNWXUNRQ]HSWH�XQG�(QWZXUIVWHFKQLNHQ

� %HLVSLHO��8QGHUJURXQG�7DQN�0RQLWRULQJ 6\VWHP

� $UFKLWHNWXUHQ�I�U�JHVFKORVVHQH�YHUWHLOWH�6\VWHPH

� $UFKLWHNWXUNRQ]HSWH�XQG�(QWZXUIVWHFKQLNHQ

� %HLVSLHO��607�$VVHPEO\ (TXLSPHQW

� $EVWHFKHU�XQG�$XVEOLFNH

� $V\QFKURQRXV 7UDQVDFWLRQDO 0HVVDJLQJ

� 2IIHQH�YHUWHLOWH�6\VWHPH

� =XVDPPHQIDVVXQJ
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8QWHUVFKLHGH�]X�JHVFKORVVHQHQ�ORNDOHQ�6\VWHPHQ

� +|KHUH�/DWHQ]�XQG�EHVFKUlQNWH�%DQGEUHLWH�EHL�GHU�.RPPXQLNDWLRQ
� =X�GHQ�5HDNWLRQV]HLWHQ�P�VVHQ�MHZHLOV�GLH�HUIRUGHUOLFKHQ�

hEHUWUDJXQJV]HLWHQ�KLQ]XJHUHFKQHW�ZHUGHQ�
� 'LH�%DQGEUHLWH�GHU�9HUELQGXQJ�NDQQ�$Q]DKO�XQG�8PIDQJ�GHU�JHVHQGHWHQ�

1DFKULFKWHQ�HLQHU�EHVWLPPWHQ�3ULRULWlW�EHVFKUlQNHQ�
� +LHUDXV�N|QQHQ�]XVlW]OLFKH�(LQVFKUlQNXQJHQ�I�U�GHQ�(QWZXUI�GHU�7DVN�

$UFKLWHNWXU HUJHEHQ��)DOOV�HLQH�VFKQHOOH�5HDNWLRQ�HUIRUGHUOLFK�LVW��P�VVHQ�
7DVNV JHJHEHQHQIDOOV�DXI�HLQHP�0LNURFRQWUROOHU�ÄYRU�2UW³�DXVJHI�KUW�
ZHUGHQ�

� $XVIDOO�YRQ�.RPSRQHQWHQ�RGHU�.RPPXQLNDWLRQVYHUELQGXQJHQ
� $XVIlOOH�P�VVHQ�HUNDQQW�XQG�EHKDQGHOW�ZHUGHQ��YJO��GLH�3DWWHUQV�DXI�

)ROLH����DXV�GHU�YRULJHQ�9RUOHVXQJ��
� 'DV�6\VWHP�PXVV�DXFK�EHL�$XVIlOOHQ�YRQ�7HLOHQ�VLFKHU�EOHLEHQ�XQG VROOWH�

QRFK�P|JOLFKVW�YLHO�)XQNWLRQDOLWlW�DQELHWHQ��JUDFHIXO GHJUDGDWLRQ��

'LH�PHLVWHQ�$UFKLWHNWXUSULQ]LSLHQ�XQG�.RQ]HSWH�DXV�GHU�JHVFKORVVHQ�
HQ�ORNDOHQ�:HOW�VLQG��EHUWUDJEDU��=XVlW]OLFK�VLQG�]X�EHU�FNVLFKWLJHQ�
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9HUWHLOWH�V\QFKURQH�.RPPXQLNDWLRQ

� 'LH�YHUWHLOWH�V\QFKURQH�.RPPXQLNDWLRQ�KDW�JHZLVVH�bKQOLFKNHLWHQ�
PLW�GHU�HEHQIDOOV�V\QFKURQHQ�5RXQG�5RELQ�$UFKLWHNWXU�XQG�WHLOW�
HLQLJH�LKUHU�9RU� XQG�1DFKWHLOH�

� HLQIDFK�]X�UHDOLVLHUHQ�XQG�]X�YHUVWHKHQ

� ODQJH�*HVDPW�5HDNWLRQV]HLW��NHLQH�3DUDOOHOYHUDUEHLWXQJ�

� HLQH�KlQJHQGH�.RPSRQHQWH�EULQJW�GDV�JHVDPWH�6\VWHP�]XP�6WHKHQ

FOLHQW VHUYHU� VHUYHU� VHUYHU�

UHTXHVW�

UHTXHVW�

UHTXHVW�

UHSO\�

UHSO\�

UHSO\�
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9HUWHLOWH�DV\QFKURQH�.RPPXQLNDWLRQ

� 6RZRKO�GLH�HUK|KWH�/DWHQ]�DOV�DXFK�GHU�$XVIDOO�YRQ�.RPSRQHQWHQ�
ODVVHQ�VLFK�GXUFK�YHUWHLOWH�DV\QFKURQH�.RPPXQLNDWLRQ�WHLOZHLVH�LQ�
GHQ�*ULII�EHNRPPHQ�

� $V\QFKURQH�.RPPXQLNDWLRQ�HUODXEW�HV�GHP�9HUVHQGHU��ZHLWHU�]X�
DUEHLWHQ��ZlKUHQG�HLQH�1DFKULFKW�YHUVFKLFNW�ZXUGH��'DPLW�ODVVHQ�VLFK�
:DUWH]HLWHQ�XQG�]XVlW]OLFKH�7DVNZHFKVHO YHUPHLGHQ�

� %HL�HLQHP�WHPSRUlUHQ�$XVIDOO�HLQHU�(PSIlQJHU�.RPSRQHQWH�NDQQ�
ZHLWHUJHDUEHLWHW�ZHUGHQ��%HL�=ZLVFKHQVSHLFKHUXQJ�GHU�1DFKULFKWHQ LQ�
4XHXHV�NDQQ�HU�VRJDU�WUDQVSDUHQW��EHUEU�FNW�ZHUGHQ�

� *UXQGVlW]OLFK�ODVVHQ�VLFK�]ZHL�.RPPXQLNDWLRQVDUWHQ�XQWHUVFKHLGHQ�
� 'HU�6HQGHU�NHQQW�GHQ�(PSIlQJHU�XQG�NDQQ�GLUHNW�PLW�LKP�

NRPPXQL]LHUHQ��%HLVSLHO��&25%$�0HVVDJLQJ��
� 'LH�.RPPXQLNDWLRQ�HUIROJW�LQGLUHNW��EHU�]ZLVFKHQJHVFKDOWHWH�

1DFKULFKWHQNDQlOH��EHL�GHQHQ�VLFK�GLH�3DUWQHU�DOV�6HQGHU�RGHU�
(PSIlQJHU�UHJLVWULHUHQ��%HLVSLHOH��&25%$�(YHQW�6HUYLFH��&25%$�
1RWLILFDWLRQ 6HUYLFH��-DYD�0HVVDJLQJ 6HUYLFH��
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&25%$�0HVVDJLQJ��2QH�:D\V

� :LUG�VWDQGDUGPl�LJ�YRQ�&25%$�GXUFK�GDV�6FKO�VVHOZRUW�oneway
XQWHUVW�W]W��DOOHUGLQJV�RKQH�MHGH�$XVOLHIHUXQJVJDUDQWLH��ÄEHVW�WU\³�

� $V\QFKURQRXV 0HVVDJLQJ XQWHUVW�W]W��EHU�3ROLFLHV IHLQHUH�
$EVWXIXQJHQ�XQG�PDFKW�GDPLW�GDV�oneway�6FKO�VVHOZRUW REVROHW�
1. SYNC_NONE: NHLQ�%ORFNLHUHQ��NHLQH�$XVOLHIHUXQJVJDUDQWLH��ZLH�oneway�
2. SYNC_WITH_TRANSPORT: %ORFNLHUHQ��ELV�DQ�7UDQVSRUWVFKLFKW��EHUJHEHQ
3. SYNC_WITH_SERVER: %ORFNLHUHQ��ELV�DQ�6HUYHU�25%��EHUJHEHQ
4. SYNC_WITH_TARGET��%ORFNLHUHQ��ELV�YROOVWlQGLJ�DXVJHI�KUW��QRUPDOHU�$XIUXI�

%LOG�DXV�>69��@
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&25%$�0HVVDJLQJ��$V\QFKURQRXV 0HWKRG ,QYRFDWLRQ

� 1HEHQ�GHP�9HUVHQGHQ�YRQ�2QH�:D\�1DFKULFKWHQ�JLEW�HV�DXFK�GLH�
0|JOLFKNHLW��0HWKRGHQDXIUXIH�PLW�5�FNJDEHZHUWHQ�DV\QFKURQ�
DXI]XUXIHQ��$0,��

� &25%$�0HVVDJLQJ ELHWHW�KLHU�]ZHL�0|JOLFKNHLWHQ�
� 5�FNJDEHZHUW�LVW�HLQ�ORNDOHV�Poller�2EMHNW��GDV�GDQQ�YRP�&OLHQW�DNWLY�

DEJHIUDJW�ZHUGHQ�NDQQ��ELV�GLH�$QWZRUW�DQJHNRPPHQ�LVW��'HU�&OLHQW�
NDQQ�DXFK�HQWVFKHLGHQ��DP�Poller ]X�EORFNLHUHQ�

� 'HU�&OLHQW��EHUJLEW�HLQH�&DOOEDFN�0HWKRGH��GLH�YRP�25%�DXIJHUXIHQ��
ZHQQ�GLH�$QWZRUW�DQJHNRPPHQ�LVW��'D]X�PXVV�GHU�&OLHQW�GLH�.RQWUROOH�
DQ�GHQ�25%�DEJHEHQ�

� 'XUFK�GLH�1XW]XQJ�GLHVHU�0|JOLFKNHLWHQ�NDQQ�GHU�(QWZLFNOHU�GHV�
&OLHQWV�GLH�3DUDOOHOLWlW�HUK|KHQ��'D]X�PXVV�HU�VHLQH�$QZHQGXQJ�
QLFKW�LQ�XQWHUVFKLHGOLFKH�7KUHDGV DXIWHLOHQ��QXU�XP�MHZHLOV�DXI�GLH�
5�FNNHKU�GHU�EORFNLHUHQGHQ�V\QFKURQHQ�$XIUXIH�]X�ZDUWHQ�
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%HLVSLHO�I�U�1XW]XQJ�YRQ�$0,�PLW�3ROOLQJ

FOLHQW VHUYHU� VHUYHU�

UHTXHVW�

UHSO\�
UHSO\�

SROOHU�

SROOHU�
UHTXHVW�

UHTXHVW�

UHTXHVW�SROO

SROO

UHSO\�

QRSH

SROO

UHSO\�
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&25%$�(YHQW�6HUYLFH

� (QWNRSSOXQJ�GHU�.RPPXQLNDWLRQVSDUWQHU�± GLHVH�P�VVHQ�VLFK�QLFKW�
JHJHQVHLWLJ�NHQQHQ��VRQGHUQ�UHJLVWULHUHQ�VLFK�DQ�HLQHP�JHPHLQVDPHQ�
.RPPXQLNDWLRQVNDQDO

� P�Q�.RPPXQLNDWLRQ�± ZHQQ�PHKUHUH�(PSIlQJHU�DQ�GHP�.DQDO�UHJLVWULHUW�
VLQG��ZLUG�GLH�JHVHQGHWH�1DFKULFKW�DQ�DOOH�YHUVFKLFNW

� .RPPXQLNDWLRQVSDUWQHU�N|QQHQ�JOHLFK]HLWLJ�6HQGHU�XQG�(PSIlQJHU�VHLQ�

� 1DFKULFKWHQ�N|QQHQ�DNWLY�DXVJHOHVHQ�ZHUGHQ��3XOO��RGHU��EHU�&DOOEDFNV
]XJHVWHOOW�ZHUGHQ��3XVK���:HLWHUKLQ�ODVVHQ�VLFK�)LOWHU�DQJHEHQ�

� 'LH�'LHQVWJ�WH�OlVVW�VLFK��EHU�3ROLFLHV UHJHOQ��DXFK�]XU�6SH]LILNDWLRQ�YRQ�
(FKW]HLWDQIRUGHUXQJHQ��

S� S� S� S�

.DQDO

3DUWQHU

3RUW
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,QKDOW

� 5HNDSLWXODWLRQ

� $UFKLWHNWXUHQ�I�U�JHVFKORVVHQH�ORNDOH�6\VWHPH

� $UFKLWHNWXUNRQ]HSWH�XQG�(QWZXUIVWHFKQLNHQ

� %HLVSLHO��8QGHUJURXQG�7DQN�0RQLWRULQJ 6\VWHP

� $UFKLWHNWXUHQ�I�U�JHVFKORVVHQH�YHUWHLOWH�6\VWHPH

� $UFKLWHNWXUNRQ]HSWH�XQG�(QWZXUIVWHFKQLNHQ

� %HLVSLHO��607�$VVHPEO\ (TXLSPHQW

� $EVWHFKHU�XQG�$XVEOLFNH

� $V\QFKURQRXV 7UDQVDFWLRQDO 0HVVDJLQJ

� 2IIHQH�YHUWHLOWH�6\VWHPH

� =XVDPPHQIDVVXQJ
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607�$VVHPEO\ (TXLSPHQW

%HLVSLHO�DXV
>-6���%7��@
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607�$VVHPEO\ (TXLSPHQW
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$QIRUGHUXQJHQ��3ODW]LHUXQJ�YRQ�607�%DXWHLOHQ

� 3ODW]LHUXQJ�YRQ�%DXWHLOHQ�LQ�6XUIDFH�0RXQW�7HFKQRORJ\ DXI�
/HLWHUSODWWHQ�PLW�KRKHU�*HVFKZLQGLJNHLW�XQG�*HQDXLJNHLW�

� 'HWDLODXIJDEHQ
� 6WHXHUXQJ�GHU�%DXWHLO�9HUVRUJXQJ��)HHGHU�

� .RQWUROOH�]ZHLHU�5RERWHUDUPH��GLH�DEZHFKVHOQG�����%DXWHLOH�DXV�GHQ�
)HHGHUQ KROHQ�XQG�VLH�GDQQ�DXI�GHU�/HLWHUSODWWH�SODW]LHUHQ

� %LOGHUIDVVXQJ�]XU�/DJHNRUUHNWXU�GHU�DNWXHOO�YRQ�GHQ�5RERWHUDUPHQ
JHKDOWHQHQ�%DXWHLOH

� =HLW�I�U�$UPEHZHJXQJ�YRQ�)HHGHU ]X�3ODWLQH�����PV�

� =HLW�I�U�$UPEHZHJXQJ�YRQ�.DPHUD�]X�3ODWLQH����PV�

� 6WHXHUXQJ��EHU�*8,�DXI�]XJHK|ULJHP�5HFKQHU

� +DUGZDUH
� ��3HQWLXP�3UR]HVVRUHQ����6SH]LDOSUR]HVVRUHQ�����0LNURFRQWUROOHU

� 9ROOVWlQGLJH�9HUQHW]XQJ�VlPWOLFKHU�3UR]HVVRUHQ���EHU�)HOGEXV"�
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6RIWZDUH�$UFKLWHNWXU

� %DVLHUW�DXI�&25%$�25%�7$2�XQG�QXW]W�GLH�IROJHQGHQ�&25%$�
.RPPXQLNDWLRQVPHFKDQLVPHQ�

� 7ZR�:D\ 6\QFKURQRXV &DOOV

� $V\QFKURQRXV 0HWKRG ,QYRFDWLRQ

� 5HDO�7LPH�(YHQW�6HUYLFH

� 'DV�.RPPXQLNDWLRQVQHW]�LVW�GXUFK�HLQ�SURSULHWlUHV 3OXJJDEOH
3URWRFRO )UDPHZRUN�XQWHU�GHP�25%�JHNDSVHOW�

� =XU�9HUZDOWXQJ�YRQ�7KUHDGV ZHUGHQ�GLH�VWDQGDUGLVLHUWHQ�
6FKQLWWVWHOOHQ�XQG�0HFKDQLVPHQ�GHV�25%V JHQXW]W��'DPLW�P�VVHQ�
$QZHQGXQJVSURJUDPPLHU NHLQH�SURSULHWlUHQ 6FKQLWWVWHOOHQ�GHV�
]XJUXQGHOLHJHQGHQ�5726�QXW]HQ�

� =XU�6WHXHUXQJ��hEHUZDFKXQJ�XQG�:DUWXQJ�GHU�0DVFKLQH��EHU�HLQH�
*8,�ZLUG��EHU�HLQHQ�LQWHJULHUWHQ�0LQL�:HE�6HUYHU�HLQ�-DYD�$SSOHW�
YHUVDQGW��GDV�GDQQ��EHU�&25%$�PLW�GHP�6\VWHP�NRPPXQL]LHUW�
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(LQVDW]�GHU�&25%$�.RPPXQLNDWLRQVPHFKDQLVPHQ

� 7ZR�:D\ 6\QFKURQRXV &DOOV
� +DXSWYRUWHLO��(LQIDFKHV�3URJUDPPLHUPRGHOO

� 6WDQGDUG�.RPPXQLNDWLRQVPLWWHO�I�U�$QZHQGXQJVIlOOH��EHL�GHQHQ�NHLQH�
KRKHQ�3HUIRUPDQFH�$QIRUGHUXQJHQ�EHVWHKHQ

� 9RUKHUVDJEDUNHLW�XQG�GDPLW�(FKW]HLWIlKLJNHLW�GXUFK�25%�XQG�
YHUZHQGHWHV�7UDQVSRUWSURWRNROO�JHJHEHQ

� &25%$�0HVVDJLQJ �$V\QFKURQRXV 0HWKRG ,QYRFDWLRQ�
� 9HUHLQIDFKXQJ�GHV�3URJUDPPLHUPRGHOOV�VRZLH�9HUULQJHUXQJ�GHV�

$XIZDQGV�I�U�7DVN�:HFKVHO LP�9HUJOHLFK�]X�GHU�H[SOL]LWHQ�9HUZDOWXQJ�
PHKUHUHU�7KUHDGV �1XW]XQJ�GHV�&DOOEDFN�0RGHOOV�

� +RKH�3HUIRUPDQFH�$QIRUGHUXQJHQ�HUIRUGHUQ�3DUDOOHOLWlW

� )LUH�DQG�)RUJHW�6HPDQWLN ]�%��EHL�%LOGHUIDVVXQJ�XQG�)HHGHU��
5�FNPHOGXQJHQ�YRQ�)HKOHUQ�HWF��N|QQHQ�VSlWHU�HUIROJHQ

� 6SH]LILNDWLRQ�YRQ�7LPH2XW�3ROLFLHV HUODXEW�NXU]]HLWLJHV�$ENRSSHOQ�YRQ�
7HLOHQ�GHU�0DVFKLQH��RKQH�GDVV�GHU�$QZHQGXQJVFRGH�XPJHVFKULHEHQ�
ZHUGHQ�P�VVWH
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(LQVDW]�GHU�.RPPXQLNDWLRQVPHFKDQLVPHQ

� 5HDO�7LPH�(YHQW�6HUYLFH
� (LQIDFKHV�3URJUDPPLHUPRGHOO��1DFKULFKWHQ�N|QQHQ�YHUVFKLFNW�ZHUGHQ��

RKQH�GDVV�VLFK�GLH�1DFKULFKWHQ�4XHOOH�GDUXP�N�PPHUQ�P�VVWH��ZHU�
GLH�1DFKULFKW�HUKDOWHQ�ZLUG

� *XWH�(UZHLWHUEDUNHLW�GXUFK�HLQIDFKHV�+LQ]XI�JHQ�]XVlW]OLFKHU�
1DFKULFKWHQ�(PSIlQJHU

� )LOWHUXQJ�YRQ�1DFKULFKWHQ�GXUFK�GHQ�(YHQW�6HUYLFH�YHUPLQGHUW�GLH /DVW�
EHL�GHQ�1DFKULFKWHQHPSIlQJHUQ�XQG�DXI�GHP�1HW]

'DV�%HLVSLHO�]HLJW��GDVV�HV�QDFK�GHP�6WDQG�GHU�7HFKQLN�EHUHLWV�
P|JOLFK�LVW��VHKU�DQVSUXFKVYROOH�YHUWHLOWH�JHVFKORVVHQH�6\VWHPH�
ZHLWJHKHQG�DXI�%DVLV�VWDQGDUGLVLHUWHU�%DVLVWHFKQLNHQ�]X�EDXHQ�
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,QKDOW

� 5HNDSLWXODWLRQ

� $UFKLWHNWXUHQ�I�U�JHVFKORVVHQH�ORNDOH�6\VWHPH

� $UFKLWHNWXUNRQ]HSWH�XQG�(QWZXUIVWHFKQLNHQ

� %HLVSLHO��8QGHUJURXQG�7DQN�0RQLWRULQJ 6\VWHP

� $UFKLWHNWXUHQ�I�U�JHVFKORVVHQH�YHUWHLOWH�6\VWHPH

� $UFKLWHNWXUNRQ]HSWH�XQG�(QWZXUIVWHFKQLNHQ

� %HLVSLHO��607�$VVHPEO\ (TXLSPHQW

� $EVWHFKHU�XQG�$XVEOLFNH

� $V\QFKURQRXV 7UDQVDFWLRQDO 0HVVDJLQJ

� 2IIHQH�YHUWHLOWH�6\VWHPH

� =XVDPPHQIDVVXQJ
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$V\QFKURQRXV 7UDQVDFWLRQDO 0HVVDJLQJ �$70�

� 'LH�DV\QFKURQH�hEHUWUDJXQJ�YRQ�1DFKULFKWHQ��EHU�(YHQW�6HUYLFHV�ZLUG�
DXFK�LQ�,QIRUPDWLRQVV\VWHPHQ�RIW�HLQJHVHW]W�

� 'DEHL�VLQG�GDV�$EOHJHQ�YRQ�1DFKULFKWHQ�LQ�HLQHQ�.DQDO�XQG�GDV�
+HUDXVQHKPHQ�YRQ�1DFKULFKWHQ�DXV�HLQHP�.DQDO�GXUFK�ORNDOH�
7UDQVDNWLRQHQ�JHVFK�W]W�

� :HQQ�GHU�.DQDO�GLH�'DWHQ�VLFKHU�VSHLFKHUW�XQG�ZHLWHUOHLWHW��NDQQ PDQ�
GDPLW�LQ�YLHOHQ�$QZHQGXQJHQ�DXI�JOREDOH�7UDQVDNWLRQHQ�YHU]LFKWHQ�

S� S�'%�

'%�

'%�

7UDQVDNWLRQVNRQWH[W�� 7UDQVDNWLRQVNRQWH[W��
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$70�YHUVXV *OREDOH�7UDQVDNWLRQHQ

$70
+ (QWNRSSOXQJ�GHU�3DUWQHU�EHL�GHU�

.RPPXQLNDWLRQ
+ )OH[LEOH�.RQILJXUDWLRQ�YRQ�

5RXWLQJ��)LOWHULQJ HWF�
+ 3HUIRUPDQ]�XQG�6NDOLHUEDUNHLW
+ 5REXVWKHLW�EHL�WHPSRUlUHQ�

$XVIlOOHQ�YRQ�5HVVRXUFHQ
+ (LQVDW]�EHZlKUWHU�6WDQGDUG�

.RPSRQHQWHQ��]�%��046HULHV��
7LEFR��-06�6HUYHU�

– 9HUWHLOWH�5HDOLVLHUXQJ�YRQ�
*HVFKlIWVYRUIlOOHQ

– .HLQ�JOREDO�HLQKHLWOLFKHU�
'DWHQ]XVWDQG

*OREDOH�7UDQVDNWLRQHQ
+ (LQIDFKH�5HDOLVLHUXQJ�YRQ�

*HVFKlIWVYRUIlOOHQ

+ *OREDO�HLQKHLWOLFKHU�'DWHQ]XVWDQG

– .RPPXQLNDWLRQVDXIZDQG�GXUFK�
7ZR�3KDVH�&RPPLW�3URWRNROO

– 0DFKW�JOREDOH�6SHUUHQ�DXI�2EMHNWHQ�
HUIRUGHUOLFK

– 0DQJHOQGH�6NDOLHUEDUNHLW

– 6lPWOLFKH�5HVVRXUFHQ�P�VVHQ�I�U�
(UIROJ�JOHLFK]HLWLJ�YHUI�JEDU�VHLQ

– 1LFKW�YRQ�DOOHQ�5HVVRXUFHQ�
XQWHUVW�W]W

)D]LW��*OREDOH�7UDQVDNWLRQHQ�VLQG�PHLVW�QXU�VHKU�ORNDO�HLQVHW]EDU�
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2IIHQH�YHUWHLOWH�6\VWHPH�� $XVEOLFN

� 1HXH�.ODVVH�YRQ�6\VWHPHQ
� :HFKVHOQGH�*HUlWH�NRPPXQL]LHUHQ��EHU�G\QDPLVFK�DXIJHEDXWH�

9HUELQGXQJHQ��EHLVSLHOVZHLVH��EHU�,QWHUQHW�RGHU��EHU�)XQN��
� 1HXH�$QZHQGXQJHQ�ODVVHQ�VLFK�]XU�/DXI]HLW�LQVWDOOLHUHQ�

� 1HXH�$VSHNWH
� (UNHQQXQJ�XQG�(LQELQGXQJ�YRQ�3DUWQHUQ�XQG�'LHQVWHQ
� 6LFKHUH�,GHQWLILNDWLRQ�YRQ�3DUWQHUQ��EHLVSLHOVZHLVH��EHU�3XEOLF�.H\�

,QIUDVWUXNWXUHQ��3.,�
� %HKDQGOXQJ�YRQ�WHPSRUlUHQ�$XVIlOOHQ�GXUFK�DV\QFKURQH�.RPPXQLNDWLRQ�

PLW�=ZLVFKHQVSHLFKHUXQJ�YRQ�1DFKULFKWHQ
� =HLWOLFK�EHJUHQ]WH�5HVHUYLHUXQJ�YRQ�5HVVRXUFHQ��/HDVHV PLW�7LPHRXW�
� .RQILJXUDWLRQ�XQG�8SGDWH�YRQ�$QZHQGXQJHQ�]XU�/DXI]HLW

� %HLVSLHOH
� 0RELOIXQNQHW]H�DOV�%HLVSLHO�I�U�KRFKJUDGLJ�G\QDPLVFKH�6\VWHPH
� -,1,�DOV�9RUVFKODJ�I�U�HLQH�6RIWZDUH�,QIUDVWUXNWXU�]XU�5HDOLVLHUXQJ�YRQ�

'LHQVWHQ�LQ�YHUWHLOWHQ�RIIHQHQ�6\VWHPH
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,QKDOW

� 5HNDSLWXODWLRQ

� $UFKLWHNWXUHQ�I�U�JHVFKORVVHQH�ORNDOH�6\VWHPH

� $UFKLWHNWXUNRQ]HSWH�XQG�(QWZXUIVWHFKQLNHQ

� %HLVSLHO��8QGHUJURXQG�7DQN�0RQLWRULQJ 6\VWHP

� $UFKLWHNWXUHQ�I�U�JHVFKORVVHQH�YHUWHLOWH�6\VWHPH

� $UFKLWHNWXUNRQ]HSWH�XQG�(QWZXUIVWHFKQLNHQ

� %HLVSLHO��607�$VVHPEO\ (TXLSPHQW

� $EVWHFKHU�XQG�$XVEOLFNH

� $V\QFKURQRXV 7UDQVDFWLRQDO 0HVVDJLQJ

� 2IIHQH�YHUWHLOWH�6\VWHPH

� =XVDPPHQIDVVXQJ
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=XVDPPHQIDVVXQJ

� )�U�JHVFKORVVHQH�ORNDOH�(FKW]HLW�6\VWHPH�JLEW�HV�HLQLJH�6WDQGDUG�
$UFKLWHNWXUHQ��GLH�VLFK�LQ�LKUHU�.RPSOH[LWlW�XQG�LQ�GHQ�HU]LHOEDUHQ�
5HDNWLRQV]HLWHQ�XQWHUVFKHLGHQ�

� -H�PHKU�$V\QFKURQLWlW HLQH�$UFKLWHNWXU�ELHWHW��GHVWR�EHVVHU�VLQG�GLH�
HU]LHOEDUHQ�5HDNWLRQV]HLWHQ�XQG�GLH�HU]LHOEDUH�3DUDOOHOLWlW�

� 'LH�+DXSWDXIJDEHQ�EHL�GHU�$EELOGXQJ�GHU�IDFKOLFKHQ�$UFKLWHNWXU�DXI�
GLH�WHFKQLVFKH�$UFKLWHNWXU�VLQG�GHU�(QWZXUI�GHU�7DVNV XQG�GLH�
$XVZDKO�GHU�.RPPXQLNDWLRQVPHFKDQLVPHQ�

� 1DFK�GHP�6WDQG�GHU�7HFKQLN�LVW�HV�P|JOLFK��VHKU�DQVSUXFKVYROOH�
HLQJHEHWWHWH�(FKW]HLW�6\VWHPH�ZHLWJHKHQG�DXI�%DVLV�
VWDQGDUGLVLHUWHU�%DVLVWHFKQLNHQ�]X�EDXHQ�

� $V\QFKURQH�$UFKLWHNWXUHQ�VLQG�QLFKW�QXU�I�U�HLQJHEHWWHWH�6\VWHPH
ZLFKWLJ��VRQGHUQ�ZHUGHQ�VHKU�KlXILJ�DXFK�LP�%HUHLFK�GHU�
EHWULHEOLFKHQ�,QIRUPDWLRQVV\VWHPH�HLQJHVHW]W��
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/LWHUDWXUKLQZHLVH

� >%3��@ %UXFH�3RZHOO��5HDO�7LPH�'HVLJQ�3DWWHUQV��5HDO�7LPH�
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