
Journal of Institute of Control, Robotics and Systems (2012) 18(4):337-342

http://dx.doi.org/10.5302/J.ICROS.2012.18.4.337 ISSN:1976-5622 eISSN:2233-4335

서론I.

.

.

.

[1].

.

RTOS (Real-time Operating System) .

RTOS VxWorks, Nucleus PLUS, QNX LynxOS

,

[2].

RTOS

.

[1,3-5].

* (Corresponding Author)

: 2011. 12. 9., : 2012. 1. 9., : 2012. 2. 8.

, :

(go3167@gmail.com/bwchoi@seoultech.ac.kr)

.

(open-source project) [6].

RTLinux

. RTAI (the

Real-time Application Interface for Linux) Xenomai

[7,8].

RTAI 1996 DIAPM (Dipartimento di

Ingegneria Aerospaziale Politecnico di Milano) Paolo

Mantegazza RTLinux .

ADEOS (Adaptive Domain Environment for Operating

System) [9]. ARM,

m68k, i386 , x86, PowerPC .

.

Xenomai RTAI 2005

ADEOS RTAI

RTOS .

[10-12].

ARM, Blackfin, Nios II, i64, PowerPC, x86,

i386 , RTAI

[8].

RTAI

Xenomai

.

RTAI Xenomai

. RTAI

Xenomai

API .

Performance Evaluation of Real-time Mechanisms for

Real-time Embedded Linux

,
*

(Jae-Hwan Koh
1
and Byoung-Wook Choi

1
)

1

Seoul National University of Science and Technology

Abstract: This paper presents performance evaluation of real-time mechanisms for real-time embedded linux. First, we presents

process for implementing open-source real-time embedded linux namely RTAI and Xenomai. These are real-time extensions to

linux kernel and we implemented real-time embedded linux over the latest linux kernel. Measurements of executions of real-time

mechanisms for each distribution are performed to give a quantitative comparison. Performance evaluations are conducted in

kernel space about repeatability of periodic task, response time of Semaphore, FIFO, Mailbox and Message queue in terms of

inter-task communication for each distribution. These rules can be helpful for deciding which real-time linux extension should

be used with respect to the requirements of the real-time applications.
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Fig. 1. Real-time Embedded Linux Architecture.
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Table 1. Mechanisms of RTAI and Xenomai.

RTAI API package Xenomai native API package

Semaphores Semaphores

Condition variables Condition variables

Mutexes Mutexes

Bits Event flag groups

FIFOs Message pipes

Message queues(PIOSIX) Message queues

Messages Message passing support

Shared Memory (shared) Heaps

Extended Mailboxes Message queues
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∙ Supported services
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Fig. 2. Periodic task structure.

2. Periodic Task .

Table 2. Experimental results of the Periodic Task.

[ns] [ns] [ns]

RTAI 64 38890 15878

Xenomai 21 42426 8269
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3. .

Fig. 3. Task structure for Semaphore evaluation.

3. Semaphore .

Table 3. Experimental results of the Semaphore.

[ns] [ns] [ns]

RTAI 1300 2942 2034

Xenomai 1027 2244 1416

세마포어2. (semaphore)
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FIFO (O_RDWR)

FIFO
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Xenomai FIFO 1

(message pipe) .

4. FIFO .

Fig. 4. Task structure for FIFO evaluation.

4. FIFO .

Table 4. Experimental results of the FIFO.

[ns] [ns] [ns]

RTAI 798 1259 973

Xenomai 1079 1615 1289

5. Mailbox &Message queue .

Fig. 5. Task structure for Mailbox &Message queue evaluation.

5. .

Table 5. Experimental results of theMailbox andMessage queue.

[ns] [ns] [ns]

RTAI Mailbox 5430 10747 7090

Xenomai

Message queue
3189 5707 3737

4 50 RTAI

FIFO Xenomai

.

RTAI

.

메일박스와 메시지큐4. (mailbox & message queue)
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5
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Task1 Task2
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. 5 .
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1:1

N:1
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결론V.
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