
1

�
C

 O
 R

 P
 O

 R
 A

 T
 E

   
 T

 E
 C

 H
 N

 O
 L

 O
 G

 Y

© Siemens AG - all rights reserved -
J. Müller, 2004

� � ��� � � � 	 
�� �� ��
	 � � �� 
� 	 � � �� � 
� � � 


� � ��
� 	 � � �� � � � � �� � �

� �
� � � � � � � � � � � 
� � � � ��  �� � � �
�� !  � � � � � � � � � � � " � � � � �

C
 O

 R
 P

 O
 R

 A
 T

 E
   

 T
 E

 C
 H

 N
 O

 L
 O

 G
 Y

�

© Siemens AG - all rights reserved -
J. Müller, 2004

#$� �$�
%&

� � � ' � � �� � �� � �� (� �� � �
� � � � � � � 	 � � � � �)
* +� �� &�� �
� 
� � � � 	

� � � � � ��� �� � � � 
* � � , � �
� 	 )
#$� �� 
%+�

� * -  � � )
� 
� � � � � ��� �� � � � �� � � &� , �� �� �� &� ��

� � � . � � � � � 	 � $� 
� , 
� �



2

C
 O

 R
 P

 O
 R

 A
 T

 E
   

 T
 E

 C
 H

 N
 O

 L
 O

 G
 Y

�

© Siemens AG - all rights reserved -
J. Müller, 2004

� � ' � � ��� �� 
�� (� �� � �
� � � � � � �� � �

� / � 	 � $� � 	 � � 0

� 
� � � � � 
�� (� �� � �
� � 
1� ��� 
��
� +� � 
' � � ��� �� 

2� � ��� ��� 
� � ' � � 	 �0
1� �3� � � ��0
� $	 � � , � 
%+� ��
$' . �
	 � � � � � 	 �
. 
� � 

� � � � 
� � (
� 
� � � 
�� (� �� � �
� � 
' � 	 � 	 � 
((� � 
. 
� � �

� � +� � � � 
� � � 
�� (� �� � �
� � � � � � � 	 � � � � �

� � � , �3� � � �� �
� � 0
� � � �� 
�� � 	 0
�� � � 4
� � � � 	 0
� � %+� 0
� � 1
	 � �
� � 0
/ , � � �
� 	 0

� � , �
&� �
� � � � � 
� � � %+�� � 
� � �
� � 
1� � �� 
��
1� ��
� 	 � � � � �
�� (� � � � �
� �

� 5 
%+�
	 � � 
- 
�(� � 
��� �
$� 
� 
/ � 	 � � 	 
� 
�
� � ' � � �� � �� � 
�� (� �� � �
� � )

� � � �� &� ��� 
� � � 
� � � ���� �� � � � * � � , � �
� 	

C
 O

 R
 P

 O
 R

 A
 T

 E
   

 T
 E

 C
 H

 N
 O

 L
 O

 G
 Y

�

© Siemens AG - all rights reserved -
J. Müller, 2004

� � � ���� �� � � �
* � � , � �
� 	 )
#$� �$�
%&

� 6� � � �7
8
� � �' . � �&&� � �� � 0
� � �

� � � . � +� � �� * �
� � �
� �� � � %+ � �� � � �1� �
� 	 
� � � � &� � �

� �� &� �� � � � � � � �%� � 9' �: �
� � &� � � � �� 0
* � / 0
� , � 
%+� � ;

� � � �' . � �&1� �(<	 $� �
� � %+� � &� � �

� 
� � � � � �� � �' . � �&� � %+ � � � � � � �%� � � � %+� � &� � �

� � � � � ��� �� � � ��� � �' . � �&� )

�  1� � �� � �� � � �� &� ��� � � (
� � � : � � 
� 
1� � 
� * � =/ � � 
��

� � � � (� ��� 
%+� �+� 
�0
� � �$� �&� � (
	 � � � �
� � 96� � �� � � � 
%
* � � , � �
� 	 >7;

� � � ' � � �� � �� � � � � � � � �%� � � � � � 
�� (� �� � �
� � � � � � � 	 � � � � �



3

C
 O

 R
 P

 O
 R

 A
 T

 E
   

 T
 E

 C
 H

 N
 O

 L
 O

 G
 Y

�

© Siemens AG - all rights reserved -
J. Müller, 2004

� ?� �� �%+
�� &�� �1� �
� � �� �

� � � ��� �� �
�� � � 4
� � �� � �� ���	 
 � � �� �

@� 
 � � � ��
@� � 
 ��� ����� �
 ��� �� � �
@� � � 
 � � ��� � � � � ���
� 
 � � ��
 � � � �� ��� ���
 ��� ��
� � � � ��
 �� �� � � ��� ���
� � � � �� � ��� ��� � �� � �

� � 
� � � 
� � � ���� �� � � �
� � �� � �� ���� � � �� ��


@� � �� � �� � �� � �� � � �� �
@� � � � � �
@	 � �� � ���� �� � ��
� � � 
 ��� ���� �
 � �
� � � � 
 � � ��� � � � � ���  
� � �
 � � �� � �� 

� � 
� � � 
� ?� 
� 
�
� � ��� 
��� � 
�� � � 4
� � �� � �� ���! � � �� "�� �� � � � � �! � ���� �

@� � �� �� � 
 ��� �� 
 �� � ��
@� � �� � �� � �� � �� � � �� �
@� � � � � �
@	 � �� � ���� �� � ��
� � � � 
 � � ��� � � � � ���  
� � �
 � � �� � �� 

C
 O

 R
 P

 O
 R

 A
 T

 E
   

 T
 E

 C
 H

 N
 O

 L
 O

 G
 Y

�

© Siemens AG - all rights reserved -
J. Müller, 2004

� � � ���� �� � � ��: � � 
� � � � � ��

� � � �' . � �&&� � �� � 
9� � � �� ;
1� �. � ��� � 
� � � � � � �%� �

� 2� � �� � 
� � � 
� � � � � � �%� � 
. � �� � � 
� � (
9� � +�
. � +�� %+� 
� �
%+;
� 
� � � � �
	 � 

� %+�<� � � �
� $	 � $
�� � �

� : � � 
� � , � �� �
� � � � )

� 2� � �� � 
� � �� � �
� 
� � 
� � � � � � �%� 
� � 
9� %+�<� � � �1� � 	 � $� ;

� 2� � �� � 
� � %+�
� 
� � 

� 
� � �' . � �&
	 � � , � 
%+� ��� 
� � � � � � �%�

� 2� � �� � 
�� 
��
� � �' . � �&
$� 


� 2� � �� � 
1� � �3� � �
� � �' . � �&

� " �� � � �� 	 � � � � 
! � � &�
� � )
� � (�A� � � 	 
� � �
� � �� � � � 
� 
� � � 
� %+�<� � � ��

� " � 	 � $� � )
� %+�<� � � �
(<�
2� � �� � 
� � � �
� � � � � � �%�

� " � � � %+�)

� � � � � � � 
� � � 
2� � �� � 
=
5 � � �
� � � 
� � � � � � �%�



4

C
 O

 R
 P

 O
 R

 A
 T

 E
   

 T
 E

 C
 H

 N
 O

 L
 O

 G
 Y

�

© Siemens AG - all rights reserved -
J. Müller, 2004

: � 
� , 
� �)
� � � 
* +� �� �� �� �� &� ��
B� �� 
%� � �
� �0
?CCDE

� * +� �� )
� � ��� 
��� � 
� ?� 
� � � &� , �� �� �� &� �� � � (
� � � 
: � � 
� 
� � � �� 
��� � 

- � � +�� $� ��� �

� � � � � � � 
� ��
� � � $�� � 
� � � 
� ((
' 
� � �� � 
� � &� �
� 
� � � � 	 
1� � 
2� � �� �

� * +� �� � � �� �� �<�' �
� � � 
� 
� � 
� 
� ' 
	 � 
 , � � � �
� � )
	 � 	 � $� � 
� 
� 

� %+�<� � � �0
$
�� � �
* +� �� � � � 
� %+�<� � � �
� � (
� 
� � � 
2� � �� � 
� $�

C
 O

 R
 P

 O
 R

 A
 T

 E
   

 T
 E

 C
 H

 N
 O

 L
 O

 G
 Y

�

© Siemens AG - all rights reserved -
J. Müller, 2004

2� � � 
� �� � �� 
- � � +(� � &�
� � � � B2� �	 � �
� �
� ��0
DFFGE

� 2� � � 
� �� � �� 
- � � +(� � &�
� � . � 
� �
H� � � � 
2� � �� � 
� � � 
� %+�<� � � �

� 
� � � 
� �$
���� � � �
(
� � ' � 
9� �	 � � 
�+� � � 
� - � 
D
9� � %� �� - � � +
� �� � � � �� ;;


� 
8
	 �� I 
	 � � � 	 0
� � 
2� ��
� 
� � � � 
� � . � +�� %+� 
� �
%+
' � 
� � %+� � 

9' �: �
DJC
: 
�;

� � %+�<� � � ���� � � �
(
� � 
8
� - � �D9� %+�<� � � �;

� 2� � �� � ��� � � �
(
� � 
8
� - � �D9�� �� � � � � � � � ;

� : � 
� � �� � � �
(
� � 
� 
� � 	 �� 
%+1� ��� 
��

� : � 
� � �� � � �
(
� � 
� 4
� �
� � � � 
� 	 �� 
%+� � �� �� � � �



5

C
 O

 R
 P

 O
 R

 A
 T

 E
   

 T
 E

 C
 H

 N
 O

 L
 O

 G
 Y

�

© Siemens AG - all rights reserved -
J. Müller, 2004

2� � � ��� &�
� � 
� � � 
* +� �� �� 
� 	 �

� �� � � �
(
� �� . � �� � � 

� 
� 
� � �
2�� 
� �� , � �� 	 
� 

� � � � �� ?� � � 	 � � �� � � �


8K

* +� �� � 
� 	

� � , � 
%+� �� 
� 
� � �
� � � � � � �%�
� � $$
�� � � 
� � �
� � � � � � �%� 
� � (
� 
� � � 
� %+�<� � � �


9� � . � � � � � 	 � � $+3� 	 
	 ;

� � � � 
��� �� 
� � � 
� %+�<� � � ���� 
� 
�
* � � � 
� �� � � - � � +�
! � � &�
� �

� � � � 
��� �� 
� � � 
' � � 
� %+�<� � � ���� 

	 � +A�
	 � � 

2� � �� �

� � %+�<� � � �
&
. 
� � 
� � � 
2� � �� � 
' � 	 � . 
� � � � 0

� � � � � � 
�� � � �
(
� � 	 �AI � � 
� � � � 
	 �� 
%+
� � � 

� %+�<� � � �
� � � �
(
� � � 
� �
9
� �� � � � � � � � 	
 ���

� � $�� 	 � � 
� � �
� � � � � 
L�� 0
� � � � � � �%� K

� 
� � � 

- � � +�� $� ��� � � � 
' � 	 � +A�
	 � � 
2� � �� � � 


C
 O

 R
 P

 O
 R

 A
 T

 E
   

 T
 E

 C
 H

 N
 O

 L
 O

 G
 Y

�

© Siemens AG - all rights reserved -
J. Müller, 2004

� � ((
� � � � 
� 
� � � 
� %+�<� � � ��

� � , � 
%+� � � 
� � � �
� 	 ��� (� � � � �
� � ' � �

: � � %+�� � � 
	 � � 	 
� � � 
� � � &� , � 
� 

2� � �� �

� M� � � � 
2� � �� � 
� 
+� �
� � � �
� 	 �� $� ���
� 
�
� � 4�
� 
� 
� ��3	 � � 
9� )
� 3� 	 � 
� � � 

�� � � �
(
� � � ;
8K
! 
� 	 � � �� � $� ��� 
! �

� � � � 

��� � 
� �� � 	 


� 
� � �
! � 
1� � 

2� � �� � 
� 
� � �+3��
� � � 
2� � �� � 

� 8� � %%� � � � �9� @
?
�D;

� � 
+� 
� � � � � � 

��� ! 
� 	 � �
1� � 

2� � �� � 
�

#�� � � ��
 � � ��� �

�
� � � ��
��� �

� � � � � � � � � 	� �� �� i-1 �



6

C
 O

 R
 P

 O
 R

 A
 T

 E
   

 T
 E

 C
 H

 N
 O

 L
 O

 G
 Y

�

© Siemens AG - all rights reserved -
J. Müller, 2004

� � ((
� � � � 
� 
� � � 
� %+�<� � � ��

� ! <	 � 
� � � �
� 	 ��� (� � � � �
� � ' � �

: � � %+�� � � 
	 � � 	 
� � � 
� � � &� , � +
� ' �

� M� � � � 
2� � �� � 
� 
+� �
� � � �
� 	 �� $� ���
� 
�
� � 4�
� 
� 
� ��3	 � � 
9� )
N$
�� � � �

�� � � �
(
� � ;
8K
! 
� 	 � � �� � $� ��� 
! �

� � � � 

��� � 
� �� � 	 


� 
� � �
! � 
1� � 

2� � �� � 
� 
� � �+3��
� � � 
2� � �� � 

� 8� � %%� � � � �9� 
@
?
�D;

� � 
+� 
� � � � � � 

��� ! 
� 	 � �
1� � 
2� � �� � 

�

#�� � � ��
 � � ��� �

�
� � � ��
��� �

� � � � � � � � � 	� �� �� i-1 �

C
 O

 R
 P

 O
 R

 A
 T

 E
   

 T
 E

 C
 H

 N
 O

 L
 O

 G
 Y

�

© Siemens AG - all rights reserved -
J. Müller, 2004

� � ((
� � � � 
� 
� � � 
� %+�<� � � ��

� ! <	 � 
� � � �
� 	 ��� (� � � � �
� � ' � �

: � � %+�� � � 
	 � � 	 
� � � 
� � � &� , � +
� ' �

� M� � � � 
2� � �� � 
� 
+� �
� � � �
� 	 �� $� ���
� 
�
� � 4�
� 
� 
� ��3	 � � 
9� )
N$
�� � � �

�� � � �
(
� � ;
8K
! 
� 	 � � �� � $� ��� 
! �

� � � � 

��� � 
� �� � 	 


� 
� � �
! � 
1� � 

2� � �� � 
� 
� � �+3��
� � � 
2� � �� � 

� 8� � %%� � � � �9� 
@
?
�D;

� � 
+� 
� � � � � � 

��� ! 
� 	 � �
1� � 
2� � �� � 

�

#�� � � ��
 � � ��� �

�
� � � ��
��� �

� � � � � � � � � 	� �� �� i-1 �



7

C
 O

 R
 P

 O
 R

 A
 T

 E
   

 T
 E

 C
 H

 N
 O

 L
 O

 G
 Y

�

© Siemens AG - all rights reserved -
J. Müller, 2004

� � ((
� � � � 
� 
� � � 
� %+�<� � � ��

� ! <	 � 
� � � �
� 	 ��� (� � � � �
� � ' � �

: � � %+�� � � 
	 � � 	 
� � � 
� � � &� , � +
� ' �

� M� � � � 
2� � �� � 
� 
+� �
� � � �
� 	 �� $� ���
� 
�
� � 4�
� 
� 
� ��3	 � � 
9� )
N$
�� � � �

�� � � �
(
� � ;
8K
! 
� 	 � � �� � $� ��� 
! �

� � � � 

��� � 
� �� � 	 


� 
� � �
! � 
1� � 

2� � �� � 
� 
� � �+3��
� � � 
2� � �� � 

� 8� � %%� � � � �9� 
@
?
�D;

� � 
+� 
� � � � � � 

��� ! 
� 	 � �
1� � 
2� � �� � 

�

#�� � � ��
 � � ��� �

�
� � � ��
��� �

� � � � � � � � � 	� �� �� i-1 �

C
 O

 R
 P

 O
 R

 A
 T

 E
   

 T
 E

 C
 H

 N
 O

 L
 O

 G
 Y

�

© Siemens AG - all rights reserved -
J. Müller, 2004

� � ((
� � � � 
� 
� � � 
� %+�<� � � ��

� ! <	 � 
� � � �
� 	 ��� (� � � � �
� � ' � �

: � � %+�� � � 
	 � � 	 
� � � 
� � � &� , � +
� ' �

� M� � � � 
2� � �� � 
� 
+� �
� � � �
� 	 �� $� ���
� 
�
� � 4�
� 
� 
� ��3	 � � 
9� )
N$
�� � � �

�� � � �
(
� � ;
8K
! 
� 	 � � �� � $� ��� 
! �

� � � � 

��� � 
� �� � 	 


� 
� � �
! � 
1� � 

2� � �� � 
� 
� � �+3��
� � � 
2� � �� � 

� 8� � %%� � � � �9� 
@
?
�D;

� � 
+� 
� � � � � � 
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#�� � � ��
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� � � � 
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� � � 
� %+�<� � � ��

� ! <	 � 
� � � �
� 	 ��� (� � � � �
� � ' � �

: � � %+�� � � 
	 � � 	 
� � � 
� � � &� , � +
� ' �

� M� � � � 
2� � �� � 
� 
+� �
� � � �
� 	 �� $� ���
� 
�
� � 4�
� 
� 
� ��3	 � � 
9� )
N$
�� � � �

�� � � �
(
� � ;
8K
! 
� 	 � � �� � $� ��� 
! �

� � � � 

��� � 
� �� � 	 


� 
� � �
! � 
1� � 

2� � �� � 
� 
� � �+3��
� � � 
2� � �� � 

� 8� � %%� � � � �9� 
@
?
�D;

� � 
+� 
� � � � � � 

��� ! 
� 	 � �
1� � 
2� � �� � 

�

#�� � � ��
 � � ��� �

�
� � � ��
��� �
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� � � � 
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� � � 
� %+�<� � � �� 
9?;

� � � %+� 

� 
� � �
! 
� 	 � ��� $� ��� 
� � %+

� � � 
2� � �� � 0
� 
� 
� � � 
��� �$� �� 

� � �	 3� 	 � �
1� � 

� � 
� �

� � � (� 
(
� � O� � %%� � � � � 1� � 

� 
� � � � 
2� � �� � 
� � (

8K
� � ' � +�
� � �
� � %+�
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� 
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� %+�<� � � �� 
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� 	 � ��� $� ��� 
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2� � �� � 0
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��� �$� �� 

� � �	 3� 	 � �
1� � 

� � 
� �
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M� 
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� � � �

• N26 wird hinzugefügt

• N26 trägt N32 als Nachfolger ein

• N26 benachrichtigt N32 (notify)

• N32 trägt N26 als Vorgänger ein
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• N26 kopiert Schlüssel

• N21 fragt (asynchron, im Rahmen 
des periodischen Stabilisierungs-
prozesses) seinen Nachfolger N32 
nach dessen Vorgänger. 
Ergebnis: N26. 

M� 
� � , � �� �
� � � �
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M� 
� � , � �� �
� � � �

• N21 trägt N26 als seinen Nachfolger 
ein

• N21 benachrichtigt N26 von seiner 
Existenz

• N26 trägt N21 als Vorgänger ein

���� � � �� �� � � �� � � � � �� � � ��  
� � � � �
� �! " � �� � ��� �� � �� �# 
 �
" � " � ��$ � " �� � " � 
� %
� " 
 � 
 �� 
� "  �# � " ��� %� �� 	%� � � � ��
� � � " �
� "  � �
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! � +�� �� �&� � � � � 	 

� 
� ?� �� � � �� � � �

� 2� � �� � 
1� ��3I �
P� � (�� 
. 
��
	 6
� � � 
� � �' . � �&

� � � � � �' )
2� � , �� �
1� �� � %+�
%+�� �

� � � , 
� %+� �. � 
� � 
� � � � � �
H� � � �
2� � �� � 
� 
	 � � �
� � 
� ��� 
� � � � �� � 
9
+� 

$� &� � � �� � ;
2� � �� � 
9 9N2� � �� � ;
� � %+�
%+�� � ;

� � ((
' 
� � �� �
2� � , �� �
1� �� � %+� � 
� � � � � 
� 	 �� 
� 	 9� � �� � �
� � 	 � � � �� � �;

� � � �' �
� � , � �� 	 
� 
� � � 
* +� � � �� 
� 	 � �

� M� � � � 
2� � �� � 
<$� �. � %+�
� 
� � � 
� � %+$� ��

� �� 
! � +�� �(� ��
���� � 
� � � �
	 � � 
� � ��
%� � � � � 
 9� ;
2� � �� �

� � � . � � � � � 	 )
� � � (� ��� 
%+� �� 
5 � $
� � �1
%� �
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� 
� 	 �� 
� 	 1� �
� � 
1� 
2� � , �� �
1� )
� � � � ��� ��
2� � , �� �
1� D
� � &0
(<�
� � �� �� %+
� � �
%+� 
� � � (� ��. &��
, �� 
2� � �� �
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Naive Keep-Alive

Ring-Ping Wkt. 0,00001
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� � � 
� ?� 
� � � � � �%� � � � � 	 � � � � �
! �� � � . � �&

� � �� $�� � � �� ��� � 	 )
� � � %+
. � %+� � � � � 
� � � 	 � 
1� � 
� � � ���� �� � � ��
� �� �� &� ��� � � 
�
� � �� �� %+
� � �
%+� � 
� � �� � � � 
� � %+�� 
�� �

� � � �� %+
� � � � � 
� �� �� &� ��� 
(<�
� � �� �� %+
� � �
%+� 
� � . � � � � � 	 � � 
	 � � 
	 � � �


� " � � � %+�)
� $� ��� &�
� � � � %+
%+�

� �� � �� �
� � 
$� ' <	 �
%+
� � �� � � %+
� � �
%+� �
� � � �� &� ���

� : � � � 
�� �� ��� � 	 
� 
� � � 
	 � � � � 
� %+� � 
� � � � � � �%� � � � � � 	 � � � � ��! � � &�
� � � �
�3�
� $� �+� �$

� � � 
� ?� �2� � � � � 
&� �
� �

� � � � � �' )
� � � � � �%� � � � � 	 � � � � �
! �� � � . � �&
� �� 
	 � � � �� �
� 
� ��� � 

! �� � � . � �&
(<�
� ?� �� , , �
&� �
� � � �
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� � � �� (� �� � �
� � � �� � �

� � $#�� �� ��� $ � 
 � 
 � �� � � � � � �� ��"�� � � � � � �
 � � �� �� �� � � 	 � �� %� �� � � � 
 � 
 � � � &�

� ' � � �
 ��� � � � 
 � ��� � � � � � �
 � � �
� �� � �� �� � � � � �A((� � ��
%+� � � � � � � � � � � �%� 
� �� (� � � � �
� � � � � � �

� �� ���� � � � � � � � � 1� � 
� � � � � � �%� � � � � � � � �� (� � � � �
� � � � � � �

� � � 
 �
 � � ! 
� � � � � � 	 
� �� 
� � �� � � � � � � � �%� � $� � 
� � � � � � � (
� 
� � �
� � (� � 	 � � , � � %+�

� � � � � 
 ��� � � * � ��$� %&
$� 
 Q� � � � � � 	 � � 
� �� (� � � � �
� � � � � � �

P

P

P
P

P

P

P

P

Informationsraum

Ressource

P Peer

[ Quel l e:  Sout hal l &Rus i t schka,  2003]
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� � ! �� �%+
�� &�� �

Application Layer

Resource Management Layer

Network Layer

Core RM-API

Tapestry JXTA Chord Colligo C/S

TCP/UDP

IP

IPASP/API

distribution control, replication,  

leasing, heartbeat, database 

and Grid management, triggers

Address resolution, routing, 

lookup

RTOS, e.g. QNX, VxWorksor standard OS, e.g. Windows

Real-Time 
Embedded or 
standard DB, 
e.g. Empress 
Oracle, MS

Communicator API

Communicator Layer

(optional)

� � � � � � �
 � �$ 
 � 
 � � � � � ��' � � �
 ��� � � � � �� � �� � $#() 
 *� ���� � �� � � � ��� �� � � � ��� �
+� %� � � � � � � � � � �
 � � 
 � �� $ (+, -�� � � � � � ��
 �

� . 
 � �! � � � � � �
 
 �� ��) 
 *� ���� � �� � / � ��� ��� � � � � � �) � � � � � �� � � �� � � � � � �
 � � ��
	 � �� %� �� � � �
 � �%� ����
 �

[ Quel l e:  Sout hal l &Rus i t schka,  2003]
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� � � � � � 
� )
� � � � , � � � 
� � 
�. � � 
 � �
� � 
� � 
� �� � � � %� 
� �� H� &�

� � � 	 � � 	 � , � � &�)

� � 
� +� 
��
%+� +� �� �� ��� �� � � � 

$� ��� 
$� �<$� �	 �� 
(� � � �
� � &� �
� 
� �� � 	 0
#$� �. � %+� � 	 � � � 

, �31� � �
1� � 
� 	 � � � � 
1� � 
� <	 � �
� � � 
� � 	 &� � , � � � � �� � 
� 
� � �� , �
� � � � � �� � � 
%+� � A	 �
%+

� 0� � � � ��� � � � �� � �� �� � � �� �1 
 � � � �

� . � �� � � � � � � � �1 
 � � � � � � �� �2� �

� 3
 � � � � � � 2� � � �� �4� �� � 


� 5� � � � � �� � � � � � �
 � � � � ��� 
 � � . 
 �� �

� 2� � ��
 �� $ � � � ���� �� � � � �
 � � � 6� ��
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� � � � � � 
� � 
� ��

� � %+� ((� � 	 � 
� � � � �� � � � �� 
� 
� ��� �
�� (� �� � �
� � � � �%+
�� &�� � � � � 

� 
� � �� . � �� 
(<� � 
� � � � �� � 0
� � �
� 
� 
9' � 
�� � +� ;
 � �
� � �
#$� �. � %+� � 	 0
� 
� 	 � � � � 
� � � 

5 � ��� � 	 1� ��� 
��� � � <	 � � � � 

� � 	 &� � , � � � � �� � � �� A	 �
%+��

� � � � $� � 
� 	 � � 	 � � )

� � � ' � � ��� �� � � �� � � �' � � 	 � � 	

� � � � %+� &�
�
� %+� � � �� 
	 � 
� � �
� <� � � � 
� � � �+� �$ 1� � 
� 
� 
	 � �
� � &� � � � � � �&� � � � � � � 
� � 
� 
� �
� � 
�� �� �
� � , �� , � 	 
� �� . � �� � �
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� � � �� � <$� �$�
%&
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� � ' � � ��� �� � �%+
�� &�� � � �� (� D

� - � �� � � (� �� � �� � 	 � � )

� � � � , � 	 
� � � � 1� � 
/ , � � �� �

� � � , �
&� �
� � =* � %+
� 	

� 5 � +�(� � 
� � � %+�

� � � � � �' )

� � � � �� 
��� � � � &� � � � �� � � $H� &�� � � � ��

� � ?� �� � � �� &� ��� 
(<� � � � � 	 � � � � �
=

� � , �
&� �
� � =
* � %+
� 	 
=
� � %+�

• GSM/GPRS
• WLAN

• GSM/GPRS
• WLAN

Central Access
(CA)

Door

Brake

Air
Cond.

Light

• LAN
• MVB

• LAN
• MVB
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<f l eet >
<vehi cl es>

<vehi cl e name=" t aur us1"  t ype=" t aur us" >
<manuf act ur er >Si emens</ manuf act ur er >
<devi ces>

<devi ce name=" ac1"  t ype=" ai r - condi t i on" >
<manuf act ur er >CompanyX</ manuf act ur er >

</ devi ce>
<devi ce name=" br 1"  t ype=" br ake" >

<manuf act ur er >CompanyY</ manuf act ur er >
<st at us f l ag=" er r or "  i d=“ 0526"  

</ devi ce>
</ devi ces>    

</ vehi cl e>
<vehi cl e name=" t aur us2"  t ype=" t aur us" >

<manuf act ur er >Si emens</ manuf act ur er >
<devi ces>

<devi ce name=" ac1"  t ype=" ai r - condi t i on" >
<manuf act ur er >CompanyX</ manuf act ur er >

</ devi ce>
</ devi ces>

</ vehi cl e>
</ vehi cl es>

</ f l eet >

* �
� � �� 
%+�)
� � � �� 
�� � � � &� � � � �� � � $H� &�� � � � �� 9� �  � ;
Central 
Access
Point (CA)

Bremse

� � 
� � �
� 	 (<� * �
� � ��

� � �� � � , � �� � �� � � 1
	 � �
� � 
� � �%+
�� 	 
� %+� � ��� &�� �

� � ��� &�� �$� ' � 	 � � � � � %+� � (�� 	 � �
<$� � R, � �+0
' �: �)
==$�� &� B� � � � (� %�� � � �8S� 
� � � � � SE==� ��� �

� R�
� &� 
� 
� �� �� � � �� (� � �� �
� %+
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� � ' � � ��� �� � �%+
�� &�� � � �� (� ?

� � 
� � , � � � � � � � 
* � � �� � �
� %%� � � 
� � 
� �� 

� � (
� � � 
� <	 � �

� � � 	 &� � , � � � � �� � 
� 
� ?� �� � �' . � �&

� � 	 � � 
� 
� � �

� #$� � � � +� � � * � �! � � &�
� � � � . 
�
� � � �
� 	 0
� � , �
&� �
� � 0
! � +�� � � �&� � � � � 	

� � � � $�
%&
� �� (� 
T)
� � � � � 
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