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An Improved Communication Table Generation Algorithm Based
on Time-Triggered Rate Monotonic Scheduling

ZHANG Chao , NAN Jianguo » CHU Wenkui , DAI Xichao

( Aeronautics and Astronautics Engineering College, Air Force Engineering University, Xi'an 710038, China)

Abstract; According to the characteristics of network model and message model in time-triggered ethernet,
a rate monotonic scheduling (RMS) based time-triggered communication table generation algorithm is im-
proved,which is used to generate configurable communication schedule in the time-triggered network. The
improved time-triggered RMS (TT-RMS) algorithm can be used to calculate the scheduling of message
timeslots based on the periods of messages, determine orders of messages transmission in accordance with
the message period and routing links, and make scheduling messages by timeslots. The experiment results
show that the improved TT-RMS algorithm can generate communication table according to the multi-hop
networks and messages with different size and period, and at the same time the communication table can
also meet the needs of the deadline requirement of messages.
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Tab.1 Example of message configuration
JAW/ms  EmREIBR/ms  KE/B FHEE/ms WA HRWR
M1 10 10 183 0.5 ES ES,
M2 10 10 683 1.5 ES ., ES ,
M3 ) 5 433 1 ES ; ES ,
M4 10 10 433 1 ES | ES ;
M5 S 5 183 0.5 ES, ES ;
M6 7.5 7.5 433 1 ES, ES .,
M7 10 10 183 0.5 ES, ES ;
M8 7.5 433 1 ES ; ES ;
M9 15 308 0.75 ES, ES ;
M10 5 B 183 0.5 ES, ES ;
MIl1 7.5 7.5 183 0.5 ES , ES
M12 10 10 433 1 ES , ES,
M13 7.5 7.5 433 1 ES , ES ;
M14 S 5 183 0.5 ES ; ES .,
M15 10 10 433 1 ES, ES,
M16 10 10 683 1.5 ES ; ES .,
M17 ) 5 433 1 ES; ES ;
M18 S 5 183 0.5 ES ; ES,
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Tab.2 Average time delay of TT-RMS schedule

F5 ES NS Load /% #E%E Size _max/B Size _min/B T _max/ms T _min/ms Wi4H it E/ %
1 503 30 65 1451 3 25 2 703 51.03
2 12 4 40 101 1433 10 37.5 2 2 462 54.32
3 216 50 86 1464 1 100 4 1303 61.86
4 30 8 60 220 1460 13 37.5 4 6871 72.57
5 358 70 283 1443 4 37.5 2 6130 87.19
6 12 4 50 101 1437 5 37.5 2 2 844 62.32
7 12 4 60 101 1445 2 37.5 2 3357 74.32
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Tab.3 Load of TT-RMS schedule
5  ES NS  mRHEE/ Y FHERKAEE/ %
1 5 3 97.37 83.16
2 12 4 99.26 85.66
3 21 6 98.86 84.24
4 30 8 96.18 85.95
5 35 8 97.47 84.53
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