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Nash Equilibrium Based Method for Mapping AUTOSAR Tasks to Multicore ECU
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Abstract With the growing requirements of automotive applications on processing powers, the electronic control units
(ECUs) in modern automotive system escalates to multicore architecture. The design,implementation and integration of
AUTOSAR applications in multicore ECU will face new challenges. One of these challenges is mapping the tasks to
multicore ECU while the real-time performance of system is ensured. In addition, the resource limitation and scheduling
analysis in real-time system make the problems more complex in AUTOSAR static configuration. So this paper pro-
posed a Nash equilibrium based method for mapping AUTOSAR tasks to multicore ECU. This method has important
practical significance in improving the efficiency of task mapping process by applying the priority of tasks in game
process. Finally,the proposed method was applied to the automotive electronic instance in AUTOSAR. The experimen-
tal results show that the proposed method has good performance in the worst case response time of the runnable entities
in each task.
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Fig.5 Worst-case response time of tasks
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Difference of worst-case response time between tasks

from NASH and ILP

Fig. 6
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Fig. 7 Utilization of ECU cores in NASH and ILP
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Fig. 8 Worst-case response time of 80 tasks with NASH and UB
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Fig. 9 Difference of worst-case response time between 80 tasks

with NASH and UB
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Fig. 10  Utilization of ECU cores in NASH and SB
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