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Abstract

This paper presents an efficient computational exhaustive method that permits to calculate both up-
per and lower response-time bounds for CAN messages. Response-time analysis for CAN messages is
relatively limited for computations of the worst case situation. It is computed assuming a maximum trans-
mission time and critical instant releasing of messages in the CAN system. This pessimism implies the
maximum interference between messages circulated on the bus. It may be correct from a hard real-time
perspective when synchronous releasing, but it doesn’t give good outlook when non-common messages
releasing. Hence to obtain an analysis close to the reality, the investigated temporal constraints must
take into account both effects of time phasing and bit-stuffing. By using a suitable data structure, our
work introduces an elegant algorithm that is able to deal with the previous effects. The obtained results
for best and worst cases response-times are different from previous results obtained when assuming an
optimist and a pessimist bit-stuffing length.
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1. Introduction

A lot of work has been done and many algorithms have been developed to compute the worst case
response-time for CAN messages [4, 7]. The majority of the present studies deal with the circum-
stances where messages are queued at the critical instants. Because the schedulability analysis is
quite pessimistic, it assumes that a missed deadline in the worst case is equivalent to always missing
the deadline for all instant messages [13]. So in messages scheduling, the reliability is regarded as an
objective issue and the performance of any scheduling algorithm is measured generally by two factors:

1. Its ability to generate a feasible schedule for the set of messages covering all possible combina-
tions of transmitted messages.

2. Determining whether these messages will meet their deadlines or not.

Bit-stuffing is performed by CAN to maintain the phase-locked bit timing. When the transmitter logic
detects five consecutive bits of the same level, it inserts a sixth complementary bit into the original
stream [5]. According to the content of original message, an extra number of bits (stuff bits) is inserted
and merged with the original frame.

Since the scheduling on CAN is non-preemptive, and despite of a fixed number of data bytes that may be
conveyed in each message, the number of inserted stuff bits resulting from stuffing rule may vary from
any transmission period to the next (when the transmitted data is variable). Therefore certain disordering
in the transmission sequence will occur.

This paper extends a scheduling analysis to allow computations of the worst and the best case response-
time taking into account the variation in stuff bits length when error-free message transmission.

2. CAN Messages

According to the terminology of CAN, two types of messages in CAN system may be used:
e Standard CAN frame with 11 bits identifier;

e Extended CAN frame with 29 bit identifier.

Value of the identifier is assigned statically before starting the communication process. As shown in Fig.
1, an extended CAN message format contains 67 bits of protocol control information, including 29 bits
identifier associated with each message assigning its priority, 4 bits for a message length field, 15 bits
for CRC field, 7 bits for the end-of-frame signal, and 3 bits for the intermission between frames.













































