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Can we answer this by
the end of the day?
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� Reconfigurability denotes the capability of a system 
that can dynamically change its behavior, usually in 
response to dynamic changes in its environment.

� In the context of wireless communication
reconfigurability tackles the changeable behavior of 
wireless networks and associated equipment…

� In the context of Control reconfiguration, a field of 
fault-tolerant control within control engineering, 
reconfigurability is a property of faulty systems 
meaning that the original control goals specified for the 
fault-free system can be reached after suitable control 
reconfiguration

in Wikipedia
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Reconfiguration

On-line 
(dynamic)

Off-line

Fault tolerance

Full replication

Functional
alternatives

Control

Scheduling
Open object set

Confined
object setQoS management

Topology

?

…



�����������	 
��
�����	������������������ &

ieeta
lse

" ��� 
�
������
�����
��

�����

But also...

Reconfiguration

On-line 
(dynamic)

Bounded

Feasibility Best effort
?

Mode change points

Unspecified

Predefined

Configuration set

Infinite

Verified

Triggering Induced

Spontaneous
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The challenges of
realreal--timetime distributeddistributed reconfigurationreconfiguration

LuisLuis AlmeidaAlmeida
lda@det.ua.pt
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VW Phaeton:

� 11.136 electrical parts in total

� 61 ECUs in total

� external diagnosis for 31 ECUs via serial communication

� optical bus for high bandwidth Infotainment-data

� sub-networks based on proprietary serial bus

� 35 ECUs connected by 3 CAN-busses sharing:

� appr. 2500 signals in 250 CAN messages
(Loehold, WFCS2004)
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�Explore subsystems that operate ocasionally
�Act upon periodic communication, e.g. adapting

transmission rates according to effective needs
�Explore variable sampling/tx rates according

to the current system control stability state
�Explore variable number of users/services and provide

the best QoS to each one at every instant considering
system resources
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Hints
�Basically, we need to constrain flexibility

�Concerning timeliness we need adequate
communication paradigms and protocols
(particularly with admission control)

�Concerning safety we must assure that the
resources needed for safe operation are 
always available
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System nodes transmit 
according to specific triggers

Transmits periodic 
trigger messages 

with adequate 
schedule
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BM – Bandwidth Manager, 
Redistributes bandwidth according to some policy
Enforces timeliness using schedulability analysis
TS – Traffic Scheduler,
Constantly scans CRDB, building traffic schedules
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Coherency between databases:
- consistency in change requests
- CRDB / scheduler_state transfer
- verification of trigger schedules



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

ieeta
lse

5��!���������������!�����,�!�!��+�����
)**3B��"�,���5�#�-5��������4�������������

5�������������!������������$�,��������������
����������������!�������������

�)**%,+-��)**%���
	�
������)**%(�

�������
�������
	%���!
�����
�
�������

�������
�����������������������**�2�������*���	�����

�4��	���

����%���
�����

�������
�������	�����

�(����	����	���������/�(����

�
��

�(����	����	����������**�����
���
��
����
���	#%�
��	���

+��

� ���� �����
��



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

ieeta
lse


"�#��������������������������!3������#�!�#�������4

4,4%50,30.12s
0.28s

048.20.12s

Degrad.ISEh

t=6s

Network with
high load
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Rejected with fixed h
Accepted with variable h



�����������	 
��
�����	������������������ �1

ieeta
lse &������
��

:�����!�������7
�������� �
�����
�	����� 3*�4������
������(����� ���!����� ���������
� ��	
��
����������
�����
���
� #����+�����������$�� ,����� !������
����!�#�,�������

�:��������>�����	����
���	
 ���!��!!�,��
���!��������+��"�,��#�����#���3*�4��+���
�����������++������
�4��	���

����
���
��

���
����
�� �
!
�


