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Design of Lightweight RTOS for MCU
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ABSTRACT

RTOS in the embedded system is a powerful tool for the design of multi-tasking. However, previous RTOS has large proportion in the
MCU with limited memory. So it is difficult to apply RTOS. In this paper, I removed less frequently used features from the traditional RTOS,
and designed lightweight RTOS that schedules and manages the resources with minimal code. I used techniques to obtain user memory using
sharing stack, and to reduce the overhead at context. Considering ratio of kernel and applications, the RTOS designed in this paper is available
on the MCU with more than 4KB of program memory.
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Fig. 1 RTOS Design Process
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Table. 1 Comparison of independent stacks method
and sharing stacks method
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void task_name(uint8_t *goto_line){
if (goto_line) goto *goto_line;

for(;;) {
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__save_goto(&&___CONCAT(L,__LINE_));
__CONCAT(L,__LINE_):
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it (1...){ wait(1); return; }
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Fig 2. Task State Transition Diagram

Ready

AFEAF S8 Z 2 T 3ol A RTOS S Al 2l 558 X

43l7] Y3k APIE= E 29} 7211 7]E& 9] RTOS=

o A A8} TH5-8].
SRz FgE o] gle

FAAE o E Fo] T HALS B

o,



MCUZE $18 7 %3}l RTOS A 7|

E 2. RTOS APl &H
Table. 2 RTOS API Design

7] ¥ API AlwkEo] #&A

osWAIT(ticks)
osWAIT_WHILE(cond)
osWAIT_UNTIL(cond)
0sWAIT_IRQ(cond)
osYIELD()
0SSUSPEND( )
0SGET_PRIORITY( task)
0sSET_PRIORITY( task,pri)
0sCLEAR_RTR( task)
0sDISABLE_TASK( task)
0SSET_RTR( task)
0SENABLE_TASK( task)

0SGET_SEMA(s)
0SRELEASE_SEMA(s)
0sSET_SEMA_OWNER_RTR(s)
0SENABLE_SEMA_OWNER(s)
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