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Response Time Analysis for Messages in Dynamic Segment of FlexRay

YASUAKI MURAKAMI,t NAOHIKO MURAKAMIt and HIROAKI TAKADA'

Nowadays, FlexRay attracts attention as a new protocol in automotive networks for control.
Messages are transmitted in a static segment or a dynamic segment. In the latter case, it is
difficult to guarantee real-time requirements though there is an advantage that the bus can
be effectively used. In this research, we analyze for using dynamic segment safely. Firstly, we
organize the conditions that response time is longer. And we proposed a method to analyze
the worst-case response time of messages under these features. We applied it to message sets

which are made randomly, and evaluated it.
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Fig.1 Media access scheme within FlexRay.
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Fig.2 System architecture example of FlexRay.
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Fig.3 Transmission in the dynamic segment.
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Fig.4 Message model that we treat in this research.

goooooooooooooobooooooooo
goooooooOooooooOobOOOOoO0oOooobooo
goooooooOoooooooobooooooobooo
gooooooooobooooooooooobooooo
goooooooooooooboOooooobooooo
oo0ooooooooo
ooooooooOoO0o0oO0O0ooooooooooo
goooooooOoOoOoooooDboOoOooooooo
goooooooOooooooooooogooogoo
goooooooOoOo0oOooooooooooooo
goobooOoooooobooooooooooooon
gooooooooboooobooboooooobooooo
gooooooooooooooboOoooobooooo
oo00ooo
ooooooooooooooooooboooooDo
gooooooooo
e JOID0OOODOOOODOOOODOOODODOOOD
e JO00OOOODODODODOOOOOOODODODO
oooood
e JOODOOO100OOOO
e J0OOODOOOODOOOOODODOODOODODOO
goooOooooooobOoooooooooo
0000000oooooooooooon
32 0000
FlexRay OO0OO0O0O0O0O0O0O0OOCOODOOODOO
00 TTPO Time Trigger Protocold 000000
OOTTPOOOFlexRay OODOODOOOOO0O0OO
go0oooooooooooooooo
ooooooooooooooopoOooooooo
gooooo0ooooDoOo0oOoobobDPepO OO
0000000®0Pep0000O0OOOODOOO
gooooooooooooooooooooooo
goooOoooooooooooooooooooo
gooooooooOOo0o0oOooo0ooooobooooo
goooooooooooooboooobooboobooooo
gooooooOooooOoOoooOooooooooo
gooooooOdoooOooooooooooooo
go0oooooooooooooooo
0o0oooooooooooocANOOOOOO



2928 ooooooooo

Sep. 2007

01 000o0o00O0o0oooobooo

Table 1 Comparison of the condition that the response time is longer.
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Fig.5 An example of not applying the method for CAN.
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Fig.6 In (b), an example that the condition (II) does not
hold.
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Fig.7 In (b), an example that the condition (III) does not
hold.
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Fig.8 In (b), an example that the condition (IV) does
not hold.
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Fig.9 Exhaustive search algorithm.
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Fig.10 Algorithm that search only for a minimal set.
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Fig.11 Accuracy of approximation method 2.
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