
IPSJ SIG Technical Report

Linux AnT

1 1 1

Linux AnT

Linux AnT OS

AnT AP Linux

1.

LSI 1 LSI

4 8

Linux AnT [1]

AnT [2] Linux

OS

AnT [3]∼[6] OS

OS

OS

AnT AP

AP Linux

AnT AP Linux

AnT Linux

AP

1

Graduate School of Natural Science and Technology,
Okayama University

2. Linux AnT

2.1 AnT

2.1.1

AnT OS

AnT AnT

AnT 1 m-

p- m-

OS

NIC

���� ��

��	
��� 
���������

������ ������������

��� ��� ��� ���

������

���

�����

����

��

1 AnT

c© 2014 Information Processing Society of Japan 1

Vol.2014-DPS-161 No.12
Vol.2014-EIP-65 No.12

2014/9/19



IPSJ SIG Technical Report

��������	


��
����	

�����

������	

�	���

������� !"�

�#$ %&'�

()�
*

��������	

������	

�	���

������� !"�

�#$ %&'�

()�

�)�+,�

-.�/01

23	

�#$ %&'�

�4�56

789:;

���56

789:;

�<�

=<�
�>�


��
����	

�����

������	
?<�

*

.@�A>�

BC>�

DEFE

G�

DEHI

JK

�4�

L4�

M?L4�

2 AnT

2.1.2

AnT 2 0

3GB 3GB

0 2GB

OS

4KB 2GB

3GB OS

4KB

(

ICA Inter-core Communication Area) ICA

3GB

3GB+8MB

4MB

4KB

2.2 Linux Mint

Mint 1 Linux

OS Mint Linux

OS

Mint

OS

OS

2.3 Linux AnT

Linux AnT 2.2 Mint

Linux AnT

4 3 3 OS

�����

����

�����	


���

���


����

����

����

�	�	�

���
��

���	�� ���	��

AnT

���	��

��� 

!�� !�� !�� !�	

3 Linux AnT 4

1

Linux 0 AnT m- 1 AnT p-

2 3

2

Linux AnT

3

Linux HDD0 AnT

NIC HDD1

Linux

3. Linux AnT

3.1

AnT AP Linux

AnT

AP

Linux AnT Linux

Linux

AnT AP Linux

AnT Linux

Linux AnT AP

Linux

1

Linux

2

Linux AnT AP Linux

Linux Linux

3

c© 2014 Information Processing Society of Japan 2

Vol.2014-DPS-161 No.12
Vol.2014-EIP-65 No.12

2014/9/19



IPSJ SIG Technical Report

Linux getpid()

open() read() close()

Linux

4

OS OS

OS

OS

3.2

1

1 Linux AnT

2

2 Linux Linux

AnT

AP Linux

3

3

3.3

3.3.1

Linux AnT AnT AnT

AnT Linux

AnT

AnT

OS

4

1 AnT AnT

2 AnT

3 AnT Linux

4 Linux Linux

5 Linux Linux

6 Linux AnT

7 Linux Linux

��������	
 ��
�	
 AnT ���	


� � �
�����

�����

�����������

AnT�����

���� !"

���#$ �

� !"

���%& �

'(��

�����������

���)*+

AnT �,-
�	�'(./

�
�)*+ �

01

4 Linux AnT

1

1

2 AnT

1

2 AnT

8 AnT

AnT

9 AnT AnT

3.3.2

1

Linux Linux

1

AnT

1

Linux AnT

AnT

Linux

2

AnT AP

AnT

fork()

c© 2014 Information Processing Society of Japan 3

Vol.2014-DPS-161 No.12
Vol.2014-EIP-65 No.12

2014/9/19



IPSJ SIG Technical Report

2

OS

OS AnT

�

�

������

������

�	
��


����������� AnT ������

�������

����

�	

�	

���	�


�



��


�

�

��
�

��������	

��
��

���������� !�"#$%&'��(�)*+,

5

Linux

3

1

AnT Linux

Linux

2

AnT Linux

2

AnT

Linux

Linux

OS AnT

Linux

4

OS

Linux

4

5

5 Linux AnT

1 2 1 ’ 2 ’

A A’ B

B’

Linux Linux

AnT Linux

3.3.3

Linux

1 Linux

open()

2

AnT AP 2

1 Linux

read()

write() 4

Linux

3 AnT

3.3.1

1 4 7 9 4

4.

4.1 Linux

4.1.1

Linux

Linux

LCA Linux system Call information Area LCA

AnT ICA 1

LCA1 4KB

Linux AnT

IPI Inter-Processor Interrupt

LCA 3

cid AnT AP

IPI

syscallno Linux

retval Linux

cflag 3.3.3

cflag args

c© 2014 Information Processing Society of Japan 4

Vol.2014-DPS-161 No.12
Vol.2014-EIP-65 No.12

2014/9/19



IPSJ SIG Technical Report

3 LCA

cid

syscallno

retval

cflag

args

buffer

buffer Linux

Linux

Linux

4 Linux

4 Linux

LKM Loadable Kernel Module AnT

LKM AnT

/dev/ant Linux

Linux

4

linux call AnT Linux

AnT

Linux

ioctl ANT GET Linux

Linux

Linux AnT

ioctl ANT RET Linux

Linux

Linux AnT

4.1.2

Linux

5

OS (1)

(2)Linux

(1) OS

(2)Linux

2

1

LCA

2

Linux AnT

2 5

LCA Linux

OS

Linux

Linux

OS

Linux

OS

OS

4

4 Linux

linux call raddr LCA raddr

LCA Linuxunsigned int raddr;

ioctl fd, request AnT /dev/ant open()

fd request ANT GET

request ANT GET ioctl()

LCA

raddr

AnT /dev/ant

open()

int fd;

int request;

ioctl fd, request, raddr, cid AnT /dev/ant open()

fd request ANT RET

request ANT RET ioctl()

LCA raddr

cid IPI

AnT /dev/ant

open()

raddr cid 1

3

int fd;

int request;

unsigned int raddr;

int cid;

c© 2014 Information Processing Society of Japan 5

Vol.2014-DPS-161 No.12
Vol.2014-EIP-65 No.12

2014/9/19



IPSJ SIG Technical Report

��� ���

�����	
��


��� ���

������

���	

������

���	

������

���	


������

���	

������

���	

������

���	


AnT�����

�����

�����

���

���

6

4.2

Linux AnT IPI IPI

OS LCA

LCA

OS LCA

LCA

1 AnT LCA LCA

X

2 Linux LCA

X

3 Linux LCA X

4 AnT LCA X

LCA Linux AnT

6 Linux AnT

1 LCA

2 LCA

2

3 3

4.3

Linux 7

1 AnT AP

AnT AP ICA LCA

Linux

LCA

LCA

AnT AP

2 IPI AnT Linux

AnT Linux IPI

LCA LCA

3 Linux

Linux

LCA LCA

4 Linux

Linux

LCA

5 LCA Linux

Linux mmap() LCA

6 Linux Linux

����� AnT

���

���

��

����

��

	
�
��������	


��

�
���������

	
��
��

���

�����

�����

�������

� ���!"

	��

�#�����

��

�$��%&'()	*+

,-./� �0�121

�3�121

���4215

678

�9�����!"

7 Linux

c© 2014 Information Processing Society of Japan 6

Vol.2014-DPS-161 No.12
Vol.2014-EIP-65 No.12

2014/9/19



IPSJ SIG Technical Report

AnT��������	


��
�����


�����������

�����������

�� !"#

�� !

$"#%

&'

()*

+,�������-.

8

Linux LCA Linux

Linux

Linux LCA

7 Linux

Linux

AnT

LCA

8 IPI Linux AnT

Linux AnT IPI

LCA LCA

9 AnT AP

AnT LCA AnT

AP

Linux

8 AnT

open()

7 3 LCA

7 4

LCA

3

Linux

9

LCA 7 5 Linux

7 6 7 7

5

��������	
�

����
������������

�������� !"#

$%&'�
()

*+,

�-�./01

���234&

5�����67 8

�����967:;

9

LCA

5.

Linux

OS RTOS

[7][8]

Linux

RTOS AP

RTOS

[7][8]

Linux OS

[9][10] OS Linux

[9]

Linux OS Linux

4.1.2

Linux

Linux

[10] Linux

OS

3.3.2

Linux

[9][10]

c© 2014 Information Processing Society of Japan 7

Vol.2014-DPS-161 No.12
Vol.2014-EIP-65 No.12

2014/9/19



IPSJ SIG Technical Report

6.

Linux AnT AnT AP

Linux

Linux AnT

AP Linux

AnT Linux

Linux AnT AP

AnT

Linux Linux

OS

Linux

B

24300008

[1] AnT

D Vol.J93-D No.10
pp.1977–1987 (2010)

[2] Linux AnT

Vol.2014-OS-129 No.13 pp.1–8 (2014)

[3] Liedtke, J.: Toward real microkernels, Communications

of the ACM, Vol.39, No.9, pp.70–77 (1996).

[4] Elphinstone, K. and Heiser, G.: From L3 to seL4 what
have we learnt in 20 years of L4 microkernels? Proc.
24th ACM Symposium on Operating Systems Princi-

ples (SOSP’13), pp.133–150 (2013).

[5] Tanenbaum, A.S., Herder, J.N. and Bos, H.: Can
we make operating systems reliable and secure?, IEEE
Computer Magazine, Vol.39, No.5, pp.44–51 (2006).

[6] Black, D.L., Golub, D.B., Julin, D.P., Rashid, R.F.,
Draves, R.P., Dean, R.W., Forin, A., Barrera, J.,
Tokuda, H., Malan, G. and Bohman, D.: Microkernel
operating system architecture and mach Journal of In-

formation Processing, Vol.14, No.4, pp.442–453 (1992).

[7] Mitake, H., Lin, T., Shimada, H., Hinebuchi, Y., Li, N.
and Nakajima, T.: Towards Co-existing of Linux and
Real-Time OSes, Linux Symposium, pp.55–68, (2011).

[8]

OS
Vol.2010-OS-114 No.3

pp.1–8 (2010)

[9]
Balazs Gerofi

OS
Vol.2013-OS-125 No.15 pp.1–8 (2013)

[10]

Vol.2012-HPC-134
No.7 pp.1–8 (2012)

c© 2014 Information Processing Society of Japan 8

Vol.2014-DPS-161 No.12
Vol.2014-EIP-65 No.12

2014/9/19


