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A Real-Time Operating System for Multicore Parallel Processing
and Distributed Computing

Kotaro Yokoyama1,a) Masanori Saito1,†1 Myungryun Yoo1,b) Takanori Yokoyama1,c)

Abstract: The paper presents an integrated real-time operating system for multicore parallel processing
and distributed computing. The integrated real-time operating system is an extension to OSEK OS and
provides location-transparent system calls for task management and event control. By using the integrated
real-time operating system, we can develop application programs with the same APIs not only for tasks on
the same CPU but also for tasks on other nodes or other CPUs. We have evaluated the performance of the
integrated real-time operating system and have confirmed that the performance is practical for embedded
control systems.
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2. RTOS
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ActivateTask(Task)

TerminateTask()

ChainTask(Task)

Schedule()

GetTaskID(TaskIDRef)

GetTaskState(Task, status*)

SetEvent(Task, Event)

ClearEvent(Event)

GetEvent(Event)

WaitEvent(Task, EventMask*)
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<file> ::=
<OIL_version>
<implementation_definition>
<application_node_definition_list>

. . . . . . . .
<application_node_definition_list> ::=

<application_node_definition>
| <application_node_definition_list> <application_node_definition>

<application_node_definition> ::=
<application_multi_definition> | <application_definition>

<application_multi_definition> ::=
“MULTI” <name> “{” <application_definition_list> “}” <description> “;”

<applicarion_definition_list> ::=
<applicarion_definition>
| <application_definition_list> <application_definition>

<applicarion_definition> ::=
“CPU” <name> “{” <object_definition_list> “}” <description> “;”

. . . . . . . .

2 OIL

OIL_VERSION = “2.5”;
IMPLEMENTATION Standard {
. . . . . . . . 
}
MULTI multi1 {

CPU cpu11 {
. . . . . . . .
TASK task111 { . . . . . . . . };
TASK task112 { . . . . . . . . };
. . . . . . . .

};
CPU cpu12 {

. . . . . . . .
TASK task121 { . . . . . . . . };
TASK task122 { . . . . . . . . };
. . . . . . . .

};
. . . . . . . .

};

MULTI multi2 {
CPU cpu21 {

. . . . . . . .
};
. . . . . . . .

};
CPU cpu3 {

. . . . . . . .
TASK task31 { . . . . . . . . }
TASK task32 { . . . . . . . . }
. . . . . . . .

};
CPU cpu4 {

. . . . . . . .
TASK task41 { . . . . . . . . }
TASK task42 { . . . . . . . . }
. . . . . . . .

};
. . . . . . . .

3 OIL
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4.

RTOS TOP-

PERS/ATK1 5

SH7205 CPU 200MHz

2 RTOS

TOPPERS/ATK1

0.2 0.4μsec

3μsec

3 4

CAN

500kbps 1 CAN 0.2msec

CPU

CAN

0.5msec

10msec 100msec

2

TOPPERS/ATK1

ActivateTask() 5.79 2.43 1.59

ChainTask() 6.09 2.49 1.68

GetTaskState() 3.81 1.17 0.69

GetEvent() 4.14 1.17 0.78

SetEvent() 4.68 1.26 0.78

[μsec]

3

ActivateTask() 1.98 1.14 0.99 2.25

ChainTask() 1.98 1.14 0.99 2.25

GetTaskState() 1.98 1.14 0.99 2.25

GetEvent() 1.98 1.14 0.99 2.25

SetEvent() 1.98 1.14 0.99 2.25

[μsec]
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