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An Embedded System Energy Consumption Modeling Method
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Abstract ; Architecture Analysis and Design Language ( AADL) can describe key performance features such as the real time and reliabili-
ty of embedded system,which is an important means of architecture modeling, analysis and verification in embedded field. In view of the
unpredictable energy consumption problem of the embedded system,a system modeling and energy consumption analysis method has been
put forward based on AADL and TPN ( Time Petri Net). It sets up system level structure model with AADL basic language , through anal-
ysis of system energy consumption related performance and definition of energy consumption related properties with AADL property set.
Since the AADL is just a semi—formal language ,the execution of the system is not accurate,but the Petri net can well describe and simu-
late the dynamic behavior processes of the discrete event system. Therefore, AADL-TPN model transformation rules has been defined,
and the transformation between AADL model and time Petri nets model has been realized. The system energy consumption can be ob-
tained through strict mathematical deduction and analysis. For the validation of the proposed modeling and analysis method,a sensor node
has been chosen as an example and system energy model has been established. The operation of the example shows that the proposed sys-
tem modeling and energy consumption analysis method are both feasible and effective.
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system implementation s_ss. impl

subcomponents

s_sensor: device sensor. impl;

P, :process p_sample. impl;

s_rf :device rf. impl;

cpu; processor cpu. impl;

s_rom:memory memory_l. impl;

bus_1 :bus bus_1. impl;

P, :process p_receve. impl;

s, :device evt. impl;

connections

cn, ;port p,. resout—>s,. evt_data;

bng :bus access bus_1->s_rf. bal ;

properties

Actual_Processor_Binding = > (reference( cpu) ) applies to p,. th
_u,p,.th_p,p,.th_pro,p,. th_u,p,. th_p ,p,. th_pro;

Actual_Memory_Binding = > ( reference (s_rom) ) applies to p, ,

P2

end s_ss. impl;
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thread implementation processing. impl

calls main: |

opg : subprogram handle; | ;

connections

cn, : parameter RF_data—>opg. d_handle ;

properties

Dispatch_Protocol => periodic ;
Period =>50 ms;
Initialize_Deadline =>50 ms;
compute_deadline = >50 ms;

Reference_Processor = >classifier (s_0: scpu) ;

end processing. impl;
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