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Automatic Generation of Management Hardware
for Full Hardware Implementation of RTOS-Based Systems

MinaMiGUCHI HIROY'®  IsHIURA Nacisal TomivaMa HIROYUKIZ KANBARA HIROYUKI®

Abstract: This article presents an automatic scheme for generating hardware that provides RTOS’s func-
tions for full-hardware implementation of RTOS-based systems. Though Muguruma and Ando et al. have
proposed a method for implementing both tasks of a real-time system and RTOS functions as hardware,
the manager hardware to provide RT'OS functions was designed manually in Verilog HDL. In our method,
the manager hardware is automatically generated from a file that describes the configuration of the target
system. Manager hardware for different RTOSes can be generated by describing RTOS dependent attributes
in the configuration file. Generation of RTL description for unused function is omitted, which reduces the
size of the resulting hardware. A prototype system based on the proposed method has been implemented in
Perl5, which successfully generated manager hardware modules for 4 tasks for both TOPPERS/ASP3 and
FreeRTOS. Manager hardware modules for 4, 8, and 16 tasks have also been generated, which suggests the
circuit size and the critical path delay increases in proportion to the number of tasks and their logarithms,
respectively.

Keywords: System design technology, Real-Time Systems, RTOS, Hardware Implementation
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=> 2},
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1| system => {

2 tasks => 3,

3 service_modules => [

4 mutexes => [

5 protocol => ceiling

6 {id => 0, services => [loc_mtx, unl_mtx,
tloc_mtx], tasks => [0, 2], ceiling
=> 2},

7 {id => 1, services => [loc_mtx, unl_mtx
1, tasks => [0, 1, 2], ceiling => 1}

8 ]

9 .

10 1,

11| priority => {MAX_PRI => 1, MIN_PRI => 16},
12 error_code => [

13 {mutex_unlock_ok => ’E_0K’},

14 {mutex_other_locked_unlock_error => ’
E_OACV’},

15 {mutex_unlocked_unlock_error => ’E_0ACV’
},

16 {mutex_timeout => ’E_TMOUT’},

17 {mutex_lock_ok => ’E_0K’},

18 {mutex_locked_lock_error => ’E_0BJ’},
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