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Holistic Scheduling Analysis of a CAN based Body Network System

AR A o g &, e 9T
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ABSTRACT

In a distributed real-time control system, it is essential to confirm the timing behavior of all tasks because
these tasks of each real-time controller have to finish their processes within the specified time intervals called a
deadline. In order to satisfy this objective, the timing analysis of a distributed real-time system such as
sheedulability test must be performed during the system design phase. In this study, a simple application of CAN
for a vehicle body network system is formulated to apply to a holistic scheduling analysis, and the worst-case
execution time (WCET) and the worst-case end-to-end response time (WCRT) are evaluated in the point of
holistic system view.
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Table 1 The result of WCET analysis

DF side PF side DR side
INPUT T 561.11us | 595.615us | 431.415us
DOORDIVER T | 83.56us 83.56us 83.56us
MIRDVER T 71.08us 71.08us 71.08us
WINDRIVER T | 114.24us | 114.24us | 114.24us
WINDOW_T 42.32us 42.32us 42.32us
COM. T X 3.0us 3.0us
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Table 2 Simulation results
CAN message (utilization : 12.6%)

Table 3 Simulation results of modified system
CAN message (utilization : 12.6%)

Time (ms)

Name
T C J B R W

Time (ms)
T C J B R W

Name

CAN DL MSG | 20 |0.5210.601}0.52 {1.641| 0.52
PF_MIR MSG | 20 |0.52-/0.601| 0.52 |2.161| 1.04

CAN_DL_MSG | 10 | 0.52]0.250) 0.52 )1.290] 0.52

PF MIR_ MSG | 10 |0.52[0.250! 0.52 |1.810| 1.04

PF_WIN MSG | 20 |0.52]0.601| 0.52 |2.681| 1.56

PF_WIN_MSG [ 10 |0.52{0.250| 0.52 {2.330} 1.56

DR_WIN_MSG | 20 | 0.52 |0.601| 0.52 |3.201]| 2.08

DR_WIN_MSG | 10 |0.52]0.250] 0.52 (2.850| 2.08

PR_WIN MSG | 20 |0.5210.601| 0 [3.201]2.08

PR_WIN_MSG | 10 {0.52]0.250[ 0 [2.850|2.08

Worst case response time in a single node

Worst case response time in a single node

Input DF (ms) | PF (ms) { DR &PR (ms) Input DF (ms) | PF (ms) |DR & PR (ms)
Door input 20.72467 |20.759175]  20.594975 Door input 20.88346 |20.875995} 20.703985
Mirror input | 20.83575 |20.870255 Mirror input | 20.99454 120.987075
Window input | 21.07231 |21.106815| 20.831535 Window input | 21.2311 [21.223635| 20.940545
Utilization 4.362% | 4.54%% 3.373% Utilization 7.56% 8.84% 6.45%

End-to-end worst case response time

End-to-end worst case response time

Sender | Receiver End-to-end WCRT (ms)

Sender | Receiver End-to-end WCRT (ms)

DF_SIDE| PF_SIDE | 20+0.376+20+4.56174=44.93774

DF_SIDE | PF_SIDE | 10+0.376+10+4.44386=24.81986

DF _SIDE|DR _SIDE} 20+0.376+20+4.53118=44.90718

DF_SIDE |DR_SIDE| 10+0.376+10+4.39768=24.77368

DF_SIDE|PR_SIDE| 20+0.376+20+4.53118=44.90718

DF_SIDE | PR_SIDE | 10+0.376+10+4.39768=24.77368
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