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Abstract As higher and higher functionalities are being implemented in embedded systems, it is becoming a diffi-
cult task to ensure their real-time performance. As one approach to enhancing response performance of RTOS-based
systems, Oosako proposed a method of implementing both kernel objects and RTOS functionalities as hardware
utilizing high-level synthesis, where TOPPERS/ASP3 was assumed as an RTOS. This article extends this method
to deal with systems based on FreeRTOS. In FreeRTOS, tasks are generated dynamically, whose control data are
managed in the form of linear lists. We limit ourselves with systems where tasks are generated before scheduler
starts, and keep the task control data in an array. Software timers are dealt with as tasks that have their own
timers. We have implemented a prototype synthesis system and synthesized a reduced version of a demo program
main_full.c bundled with FreeRTOS. Resulting hardware took 19 cycles and 1 cycles for activation of a task and a
handler, respectively.
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1| void vTaskResume( TaskHandle_t xTaskToResume )
2
3 TCB_t * const pxTCB = xTaskToResume;
4 configASSERT( xTaskToResume );
5 if ( pxTCB->xState != eRunning && pxTCB != NULL )
6 {
7 _loc_service_call();
8
9 if ( prvTaskIsTaskSuspended( pxTCB ) != pdFALSE )
10 {
11 pxTCB->xState = eReady;
12 }
13 }
14 _unl_service_call();
15 }
16| }
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C_CTRL 7,060 556
Tmr Tst 9,133 619
AT_TMR1 7,321 426
AT_TMR2 7,009 426
ONE_TMR1 7,619 394
ISRONR_-TMR1 2,471 10
ISR OS 3,566 10
total 62,006 | 5,717

High-level synthesizer: ACAP (2016.10)
Logic synthesizer: Xilinx Vivado (2018.3)
Target: Xilinx Artix-7 (xc7al00tcsg324-3)
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