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١-�����   
A������!��#$� <� �����  B�� # ��C %� �"������ /�0����! D���� 

�� #�E����� F�& ��9 !  -8�#<��� F-7�0� ���� ;����.  
openMosix <�� � ��#$� H�� �� � %� @#� ����:�� ��< D< �"&�� @9����


&!# �/�0 �"!�&�� F��3�� �<��3� !�'1� �& �" %����� <� I��"� .   
 �J�� @<'�openMosix @#� K<� L�(� %� 
 M��N &�O %� �" %�����  �
��

���" %��P���� :� 
����#� %� :�! FQ�9  :� 
����#� %� &��4E� ��� #�E� R�:�� < 
�N D
openMosix��� ��"��9 %����� &��9�# &� ���S� %� !:��� 
 �" �&��� ��3
 .  

� &�<�
&� &��9�# 
 
����#� F;T� 
�E� )&�'* K� openMosix��� < U
@#� 
�N.  

٢-	
� � 
	����  
 &�V<���J� � < %N�9 H<� %.�(W� ��#$� �!�'3� :� �< &�O %� %� @#� 
 :� -X�0�<��< R#�� 
 
��� &�� ��<?#�
 H%� B�"�(" ����N .  

١- ٢ -��� � 	
��
����
  ي����

 !�������� ��#$�"
�*����� :� ��"���! �� %� @#� �'W� <��<� &�� ��� 
 %� F����    � %��*!� %� ��X� �& ���5 ���� < � <���� H�@0��� �8�
 ��� .�'3�! < H

#
 %� Y�(�� ��#$���" %� N %J!E� J� %� @.�#�, <��<��JT�� ��.  

  ي آ��
���ي آ����ه�ي� ���� ���- ٢- ٢

J� %�#� %# %� �"��#$��0X� �� /����N :  
• (High Availability Cluster) HAC :� &�<�'1� M�" ��#$� K< 
���5 I

 ����Z 
�#<7�" ��7�" @0�� /"��1 ��#$� %� ���� F#
 %� ��"�� %J! 
&����!� F��N��  .��9 L���" ��N 6<���"�� F�"�� :� !� <
�# %� ��< �

"��� %���� �(� 
��5 ��3
 %� [��N� %3��� ��&�� 
 ��"� ���N . 

• (Load Balancing Cluster) LBC :� &�<&�� &�� L�(� �"��#$� \�� K! %� 
< H<� �& &�� ���5 
 
�N \�3&� &
�# ��C ������� ��! &
�# back-end 

0X��� /�����  .�<�# \�� K��T9 Y�(�� �"&
� @HAC� �& ���&�� ' . %�

                                                
1 Availability 



 ٤

�C��"��#$� K�< Server Farm� �� %��* '���N  ., %J(3 :��:�# 
��! 
�"!&�W� ! LBC� � ���� Sun Grid Engine��� L�� �& . 

• (High Performance Cluster) HPC : �<#
 %� ��#$� K�0X� %J� /< H
]
�� %����C ��<7�&�� �� K��'1� �& <� I� � 
 �"��(J. ^� #�E� &� ���� 

���&���&��  . Y�(��HPC� :� 
����#� �� �& �"��"&�'1� L�� 
 ����! ��:5 
���W<� �����  .� %�< �"��#$� KBeowulf  '�����* <�� .�< %����� �"��#$� K

�"!��9 � �&_��� %�!&���� 
��� !:��� :� !:�# ! HPC8��O � 
�N 
���_� ��3� �����  .�<�� K�" %��P���� :� �" %����< ����� MPI� 
����#� � 
�(�<��. 

 

٣-��	
�  openMosix 

openMosix <� -��� %�#�� H���� ����!�"��#$� @9�# ! HPC@#�  .
openMosix� ����� ���C �"� < 
 
��:���, H� K< �!�����
��:���,��C ` %� 
 -��� :� %("<� 
����#� ��0�� �� F���� <��<&��(" ��!� �(<�� .&����<�" /�! %� 
&�a* b���N�! openMosix� %��* %� !8��O �S� %� ������ %� ��� 
�N �� ^��

:� 
����#� �"�� &� D����F��3� ���: &� F��"� c#�,  .�<#
 %� &�� K� %J^�3���d %#
�, 
 :� �"<� �� %� �� H<M��N &�O %� F��e:�� &�f�� %� 
 <*�J3 
 &�� D��! :� 

����*��g�� N� %f1�8 ^�E�� %��� � :� ���* �� ^&�� .�&�� �� �� M�"�< -� 
� 
 ��#$�<E� ��W�?����: b���N� 
 
��&����C ���� !�" %����� !:��� !����� 
 � 

@#�.  
�"��#$�! openMosix� ��
�E� ����� -��N ����� ! :� PC �� %� �"

@.�#10 MBPS %� <��< 
 �N�� ��JT�� ��<#
 %.�(W� ����:� �"&
�# ! SMP 
#
 %� %�� %JGigabit LAN 
 < �ATM  /" %����� R ��.  

 ;T� :� ���openMosix��  
&!����� ! �� @ E� %� \
�N �"�� F�� 
<��<��            ���(� <�� .<
& �� %#
�, H! �� �"  
��P����� ����� < 
 ��N ��W

openMosix� ^&�� &� ��� %� �& �5 :�!� �N�� �� ;#��� %� � -X����(� <�.  

                                                
2
 SMP 

3
 Migration 

4
 Transparent 

5 Thrashing 



 ٥

 �J�� @<'�openMosix  %� @#� K<�S� ��C��� [�(.� -��� %� ^��� 
��NF 
 M��N &�O %� �" %�����  &����9E� :� 
����#� %� &��4��� #�E� R�:�� < 
�N D

openMosix��� ��"��9 �&��� ��3
 %����� &��9�# &� ���S� %� !:��� 
 .   
  

٤- ��� openMosix 

openMosix  -��N < Hpatch����� 
 -��� !��&�� U?# &� &�'�� ! 
@#� .patch��� -��� !� �� ������ -��� %� @#� �5 <N�� ���K �"!J��4 �� � @

openMosix
& !��� &��4�� h� �&� %� N  . %�0� :� �*�RPM��� ! ;T� 
openMosix� 
����#� � ���� /< ����� ��patch� -��� ��0�: F/< %�0� &� ��RPM 

 -���patch'* �� 
 
�N <[
A�� 
 �" %� �"!����� [�(�� <@#� 
�N -.  
�"&�'��!��� ��&�� U?# !�� 
����#� �J��4 :� %��@ �"!����� -��� <-   �� 
�N
openMosix L:Y ���0"��� F!��� [�i� !N �
�# %� ���� %(��9 
 \
< ^�3��� �

%#
�,  �")migration(*&�� %� F��!#  ��1 /�0< -openMosix
  ^�3��� < H%#
�, 
 %���%� N &� Q�9 .  

������<�5 l O K ��� @#� L:Y �N %��* %C!� < ��W< ��#$� H
openMosix��� ;T� 
 ��J��� �& VJ�P� %�0� 
� F :�"&�'�� 
 -���!��&�� U?#  .

� &�<� ��#�& K� �� %�0� 
� ����<��! 
 < +&�# �patch ��J��� �& �"&�'�� 
 -��� 
��(� .Patch�� -��� <L�� ^&�� K &�a*!� � ��N :openMosix-x.y.z-w &� %� 
 �5x.y.z  
��"� ���� �f��&�� -��� %P0� @#� %�patch�� < 
 ��N %1�m� �5 %� �

w�:�� %P0� ���  
�Npatch��� ! -��� %P0� ��(" �N�� �� .  

١- ٤ -�    آ��
��� آ�دن آ�ن� ����آ

 �����patchJ��� +&�# �� ;#���� �&� %� �9� �&�� &�<�� ��J��� �& �� $i� F�
���! +&�# linux-2.4.16� ��1 %� :�< -openMosix-2.4.16.x.tar.gz&�� <� .  

�� �����< �patch����� �& -��8 -��� 
 %1�m� -��� +&�# %� �& <�(� -�<� .
 �����<�� H�� +&�# :� ��� ��9 ������< %1�m� &� -��� �� :
�� ^&�� &� �� �

 ����patchE� +&�# �"�� @#� :� �& U�� !  
# cd /usr/src 
# mv linux linux.old 

 +&�# [�8�3<�� :�� �& ���:  
# tar xzvf /path/to/linux-2.4.16.tar.gz 



 ٦

�N +&�# %9�N �&�
 �����< 
 �patch�!
��� ��J��� %�  �<�� �& �  &��#�
:<�� %1�m� -��� +&�# %� ���:  

# cd linux  
# cat /path/to/openMosix-2.4.16-3.gz | gzip -d | patch -p1 –l 

� :� �,< K����� 
���5 -��� %J8��<@#� ��N - .��(�� -8��� l O� %� 
����� &�< - ����O -����� � � ��N� ������ �<����� �& -��� K<�� -�� .�
��� ����� 
� &� %�<K f�� %� h���� �&�� ��3
 �3� ^�(openMosix�m� -��� %� %� @#�  %1

@#� 
�N .������<%J8�� &� K �!f�� %� ���3� �� �& ^�(! &��#� make 

menuconfig� [� �� � ���'* -4��8 F�<%� �"!: <�� [��1 �& ���:  
[*] openMOSIX process migration support 
[*] Stricter security on openMOSIX ports 
[*] Direct File-System Access 
[*] openMOSIX File-System 
[*] Poll/Select exceptions on pipes 

  
� :� ���<����� %� K<X1�� �� -��� -��� F�N L�W�� @<�� ;T� �& �"&�'�� ���.  

   ا�(اره� و ��%��ن$# - ٢- ٤

�8�& %� �"&�'�� ;T���1 H(� �� <�(�"�& -<���� %� ! &�'�� %�0� &� ;T� 
� L�W�� �&�� ��3
� ��N .���!� <"��P� %� K�� /
& �& �"&�'�! < %� H< H���"! 

�� ;T� %��*��3 ��#$�� F/<�5 &�� H 
& �& �"! < H�� 
��(" -��� %� 
openMosix
& !� ;T� @#� 
�N ;T� �5 � ����1 :� ��# F/<- �"! :� -��8 

 ;T�<�1 H< -tar� � :�#</ .[�81�� �� @#� <�1 K< -tar
& �& ! �" ���� :�� �/.  
���!� @9�# <�1 K< -tar: ��
& <�� [� �� �& ���:  

�� o�1�
& %� �! <N�� H�p-��� K 
��(" openMosix %9�N &� �& 
/usr/src/linux
��� ;T�  �<� .�1<�� :�� �& &�'�� +&�# -� %O���� %9�N �&�
 
 �

�N<�:  
# cd /tmp 
# tar xzvf /path/to/openMosixUserland-0.1.3.tgz 
# cd openMosixUserland-0.1.3 

 

�8�1 [<f�� -��#&� %� �& ^�(�f�� ��� /�� .f����� ^�(< �%����: <�N�� �:  
OPENMOSIX=/usr/src/linux 
PROCDIR=/proc/mosix 
MONNAME=mmon 



 ٧

CC=gcc 
INSTALLDIR=/usr 
CFLAGS=-I/m/include -I./ -I/usr/include -I\$(OPENMOSIX)  /include 
-O2 
INSTALL=/usr/bin/install 

 
�� �& &�'�����<�� -��:  

# make clean build man 
 

 &� �& &�'�� [�8<�4�� %9�N H�: ����� <�� ;T� ���:  
# mkdir /tmp/openmosix-tools 
# make INSTALLDIR=/tmp/openmosix-tools/usr install 
# mkdir /tmp/openmosix-tools/etc 

 

 �����<�T� H<�"&�'�� L�(� :� �! openMosix &� /tmp/openMosix-

tools@#� 
�N ;T�  .�� �8�& %� �& �5 ����� %9�N &� / �" :� ����� :��  . :� - 4
 �5<�# H!S� ��� ^��<�1 &� /" ��< -tarball� � "��/ :<��#� H<��� @�! 

startup/shutdown 
 <�1 H<f�� -�^�(.  
�1 �����< -/etc/mosix.map:�0� �& <�1 %� �<f�� -�@#� ��#$� ^�(:  

vi /tmp/openmosix-tools/etc/mosix.map 

  
 [�8<��� R9 H! �" ��: ����� ��#$� &� <�� %1�m� ���:  

<node number>  <ip address>  <span> 

  
node number� �& � ����� 
&�(N :� �q��� ! ���� \
�N �"�� . &��X�IP 

Adress��� /" �& ! �" ���� ���� K���� &� 
 �< &��X� @"1"��� �& ! sapan &��4 
"��� .��� $i�! < 
� �� ��#$� H���1 < -map� � : ����� �����<�N�� �:  

1   192.168.1.1   1 
2   192.168.1.9   1 

  
"��P� �*����#$� �! �� qrr ��N�� %�N�� � +&�5 %� ���:� �" 

192.168.1.1 �� 192.168.1.100@#� F'* :� 
����#� �� < %�span K<� ���� �� 
�W�� �& &����� L:  

1 192.168.1.1 100 

  



 ٨

 ��#�1< -map9s �& ��� 
���.  
��#� �����<������ ! [��1
  [��1��t   ����openMosix� � ��<0�/ . �����

: &��#� -N &�<�� �&�
 ���1 ��# 
 �< -openMosix:�0� �& <�:  
# install -d /tmp/openmosix-tools/etc/rc.d/init.d 
#vi /tmp/openmosix-ools/etc/rc.d/init.d/openmosix 

  
��#�<: @�<�� �5 &� �& ���� ��:  

#!/bin/bash 
    case $1 in 
    stop) 
     echo "Stopping openMosix" 
     echo 0 > /proc/mosix/admin/mospe 
     rm -f /var/lock/subsys/mosix 
     ;; 
    start) 
          echo "Starting 

    openMosix" 
     if [ -s /etc/overheads -a -f /proc/mosix/admin/overheads 

    ] 
     then 
     grep -v '^#' /etc/overheads > 

    /proc/mosix/admin/overheads 
     fi 
     if [ -s /etc/mfscosts -a -f /proc/mosix/admin/mfscosts ] 
     then 
     grep -v '^#' /etc/mfscosts > 

    /proc/mosix/admin/mfscosts 
     fi 
     local a1 
     local a2 
     a1=[ -s /etc/mospe ] && a1="-p `cat /etc/mospe`" 
     a2=[ -s /etc/mosgates ] && a2="-g `cat /etc/mosgates`" 
     setpe -W $a1 $a2 -f /etc/mosix.map 
     touch /var/lock/subsys/mosix 
     ;; 
    esac 

  
��� &�<�1 @<��#� -<: &��#� �� �& @�<�� ��3� -��4 ���:  

#chmod +x /tmp/openmosix-tools/etc/rc.d/init.d/openmosix 

  



 ٩

 �"���� < �<��� %9�N H! mount# ���� ��1 /�0<������ F�N�� %�N�� -< K
 %9�N/mnt�� %1�m� �& ��:  

# mkdir /tmp/openmosix-tools/mfs 

  
��� %9�N �����<� @9�# 
���5 
 @#� 
�N tarball�0" ��:  

# cd /tmp/openmosix-tools 
# tar czvf /tmp/openmosix-tools.tar.gz  

  
 [�8<�1 H< -openmosix-tools.tar.gz %9�N &� /tmp&�� < %� �

�� �����
& �& �5 �! �" ���� ;T� ��:  
# tar xzpvf /path/to/openmosix-tools.tar.gz -C / 

   
 :� - 4reboot  ������ �" &� F�"�� %9�N &� /etc/fstab: R9 < %1�m� �& �

����1 �� �<# -� /�0openMosix &� /mfs Fmount��N  .�u("� KopenMosix �& 
 %�
�#<� �"! ���: &� ��3� -��4 boot�� %1�m� ��:  

#cp / openmosix-tools/etc/rc.d/init.d/openmosix /etc/rc.d/init.d/ 
#Chkconfig /etc/rc.d/init.d/openmosix on 

  
 ��restart L�(� ������@#� 
���5 �(N ��#$� F�"!  

 %� �*� [�8<�� :� �� �"login�� � &��#� 
 �mmon �� �&�
 �&� �< H

& �m�8 &�� :� &���(�!��� ��#$� !
& �(N !�(� %E�� <� 
��� I� ��N. 

���!��3� ! %#
�, �� 
 �"<�<�� @�5 ^�3� � 
 �"< ^������ ��openMosix 
��<�� 
����#� �5 ;#��� ^�&��#� :� ��� . ;T� �� %� ��openMosixview :� 

*&���"& 
� �� ^�&��#� �� ��N�<�� � <���� !� %���� &�<�� &�'�� K� 
��� v�N �
�� ��N.  

  

��ژ -٥���   openMosix ي�
A������! openMosix@#� IP� 
� -��N :  

• ����� L'
���� %w 4 %#
�, ^�3���x 

• � %.�(W�!&���� :� <�" /�! D���� b���N�  

                                                
6 Preemptive Process Migration 



 ١٠

 :� 
����#� �� F-��� U?# &� IP� 
� �"<, ��� -��4 [
A�� H�:�# 
��! 
F��� 
�N � %��* %�!-��� R��& yS� ��(� ����� 
 ��� !�" %����� !���&�� ! $��� 

@#� M��N.  

  

  (PPM)(م �0�/�ت پ�و�,��+�ن - ١- ٥

PPM� ���� -X��� 
���5 �� �" %� 
 ���: �" &� �& %#
�, �" �����  . Y�(��
^�3����" ��.$O� +�#� �� � R#�� %� @#� <��&���� :� <�" /�! b���N� %� 

&�a*!� /"��1 D���� �� ����&�� ��� F��N ��#� &�O %� ������ � %� �& �" %#
�, 
�"��!���� -X��� 
��P�� .  

 %#
�, �"<���9 �� H� < L�� %� ���UHN z 
& �� %� �&�� !� �5 <� ��W� 
��N .�" %#
�, L�(��<
& %� ! <� �� H<� ��W�E� F���N �7��3� R� UHN %� �& 

� b���N����&�a* . �" %#
�,�<�"�� %� %� !� <� -X��� ��� :� ����� �8 �� ���N 
JE� �� D�����) &
� �� (� 
����#��#
 %� ��� F���� � %JUHNE� �� �RJ�� � -���� 

��&��.  
���: ������ �" @#��9&� %� ! D���� )F%f1�8 F
��:���,  (...%���#5 &��X� :� ��(�{ 

��9��" %#
�, F�N�� ! %� �
�E� ��&�� UHN���0"  .%���#5 :� K�Na* :� ���F 
w����"�� %� �" %#
�, !� <� -X��� ������N  .J� M�"��&�� ���� �i���8 �< �� 

&���� 
���!:� @#� ��#$� &� ��3�� D���� -� .  
:�� �8�
< &� &�� DopenMosix� %#
�, � �m�8 [�8 &� 
 �N�� 

openMosix:�� %� &��4 <�" c� D!Z| <� %#
�, H�@0.  
����"� %� <� %#
�, H<� ��W�F��N  openMosix�� 
���5 %� �& �5 < �� K
� Q�T�9�� ��" .�3 D���� ��3� [�O &� �*�<�!� F���N 
���5 &���<�" /�! 

S� �& %#
�, -E� @#� K�(� D���� b���N�����"� �.  
 &�openMosix'��� [���� ! ����. %� �� �" F�&��� ��3
 <# H� /�0

� -(. &��P���9�(T� 
 ��� ������ ^�(�� s�P�� $X�0� �& ��(� <� .� �"��� ������ 
�8�& %�� ���� b�� �& ��#$� <�� �5 %� ������� .�. 

$. %�'��� [���� ��3
 L! 

J��4�� /"��1 �& �"�� ����� %�#�� @����  .J��4�#
 %� %�#�� @�*&�� %� %J��! 

                                                
7
 Kernel Interface 

8
 Unique Home-Node 

9
 Threshold 

10 Thread 
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M��T�ZZ&���� &� <�" /�!����� �� /"��1 ���N  .(T� �� �"� +�#� �� �& I��(
7'3 ^�.$O���# :� %� <� �&�� �"�� ��* �(� 
 ����m
 %� �N�� � ��#$� D��3 @

 �&������� K .���! &���� &� [�i�< /�":��<��(�8� ^�.$O� D�"Z` /f�� &�O %� �� �" 
����� %� �& ��9 ��:5 D���� ^�.$O�!1��T� &�O %� %� �"�� :� �� 6�P��� � ���N 

� [�#&����� .  

  

  

  ا��5ر��� ه�ي ا��4اك ����2 - ٢- ٥

 &� D���� ~���N� !�" /�<&���� K<��(��openMosix:�� %�:��� FZd 
 
1�8 !�(�"�&%fZe���0"  .  

  ا�&�ر��% ��از�� "!ر -١-٢-٥

 �� I�� &�� �� !�"�� :� �" %#
�, ^�3��� �� ��� �� ��# %�#��, /�<&���� K<�
�"�� %�!�"� I"�� �& �"�� ���� &�� M$�9� F��(� &�� ��  . '��(�� ��t /�<&���� K<�

���� �� ��3� �& ���0�< /�<&���� �"�� L�(� 
 @#� . �" %#
�, ����� 
 �� �" &�
���0" &�� D<:�� /�<&���� !��� /�� ����&�, 
� �"�� @.�# . &�� ^����S� %� /�<&����

�"� �� c#�, �" %#
�, !��3� ���: ^����T9 
 �"��.  
 ��T�4� 
:�8 &� 
�N L�W�� ^�X�XE� +�#� �� /�<&���� K<� �m�<& [��

@#� . %J�0� &�� �< !��� %���� -E� K����,: F@0<� 
��u� ��#$� &� 
���5 D���� ��<
���("��Zg���0" .  F�" %#
�, ^�O� �&� F
��:���, F%f1�8 !�" %�<'" ... %0<�X� -��4��t

���N �(� !��* 
:���� ��0�< !�"�8�
 ;08 �� ��8 
 ��� . ;08�� �O� �&� D����
���N �� !��* 
:���� -��# ;08�� 
��:���, 
 �w1 ;08�� %f1�8 F���� !���, .

&���� R#�� %� �(�<openMosix �" ^
��� K<� ��� �� ��# ��N �� %�1�* &�� %� 
 �&_����4& -�JE� 
 !��T�4� K����4 +�#� �� Zx_�"� l� ?� ��<��< ��   .  

 %�<'" �< %� ���("�� D���� :� 
����#� ^
���� !�" %�<'" -<� � �J�� 
�<�
���("Zy@#� �8�
  .� %� %#
�, F/�<&���� %W��� +�#� �� @ 0� %�<'" K<��(� �� K�N�

                                                
11

 Randomness 
12

 Probabilistic Information Dissemination 
13 Load-balancing 
14

 Memory Ushering 
15

 Heterogeneous 
16

 Competitive Analysis 
17 Homogeneous 



 ١٢

 D���� !&�a* ~���N� %� 
 ��TP� !��� %���� � <�X� �(�<&���� 
 ��N �� 
���
@#�.  

openMosix ���: &� boot up �< @.�# ;08�� �& �� �" @.�# F
 
��:���,Pentium 1GHz L�� %� !��S�� &� 
 % #�E� speed�"� �� &��4  .

 :� &�� D<:�� /�<&����speed��� �� 
����#� ��9 ^� #�E� &�  . �� �& ��S�� K<�
 &� ��#� &�O %� ����/proc/hpc��(� /�f�� .  

  ا�&�ر��% راه�(!ي )!�'� -٢-٢-٥

��#$� %f1�8 &� !� %��* %� �& �" %#
�, /�<&���� K<�Zz �� %� �"� �� !�3 
%f1�8 ^�E�� �<��� :� �N�� �*����� :� ����� �8(swapping)  !��*�J3 

N��.  
!:���� 
�& �����" /�<&����Z{ L��� �<��� %� \
�N �� �< %� ��N �� 

��� �� �w1 �� (� �O�9 %� %f1�8 ^�E�� . F%f1�8 !�(�"�& /�<&���� @��8 K<� &�
 /�<&���� &�� D<:���S� �&`| �&�� �1�� %f1�8 %� !�� %� �& %#
�, ��� �� ��# 
 

t &�� D<:�� %� �W�� �*� ��8 F�<�(� -X�����N @9����<��.  

 (PPM) �0�/�ت پ�و�, - ٣- ٥

openMosix��� ���, M��N $��� 
 
���N %w 4 &�O %� %#
�, ^�3��� :�  
��� ��. 3 ���� K�1�* �f� &� �
�� I?�E� �� -���� %� %#
�, ^�3��� :� ���� �<

%���� �"� ��.  
 !:�# 
���, !��� PPM��N �� /�0X� IP� 
� %� %#
�,  :��&�� %���:`Z %� 

/�0�# %���: 
 ��N �3 %��3 �"�� !
& �� ����� ��``  %� %�0��
 %�UHN -X��� 
 @#� 
��N �(�.  �< ��&�� %���:remote 
 %f1�8 !�" %�X� F
��� F%����� �� -��N 

@#� %#
�, !�"��0�3& . �< /�0�# %���:deputy %� %�0��
 D���� v�N -��N UHN 
� !��3� !��� -��� ��#� �< 
 %#
�,@#� %#
�, M�O :� �(�0�# !�"� . R��&

 ����remote 
 deputy@#� 
�N V<��� $��� .  
 !��3� L:Y !�"&��9�# ��W<� !��� �&�� @��� IP� �< ^�3��� ���:

 &� %#
�,remote %� @#� %f1�8 ^�E�� ����� �� ;#���� %� �?9 ���: �< 
 

                                                
18 Cluster-wide Memory 
19

 Trigger 
20

 Override 
21

 User Context 
22 System Context 
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��N �� -X��� .X1 F^�3��� &���# ���� -4��8 &�f�� %� 
 %f1�8 [
��3 R
%�1�< ���S� ^�E��`d -X��� %#
�,    ���N ��.  

���N �� �#&�� %#
�, �(�0�# !�" ����9��1 F%#
�, !��3� ���: &� . �*�
 %� %�0��
 ����9��1UHN %� ��N�� deputy F
�N [�#&� deputy M�O :� �& �5 

���� �& %W��� 
 ��3� %#
�, �����* . !
& �� ^&�� K<� ��t &�remote �� ��3� 
��*�� . ���� h� �&� \�� K<�remote 
 deputyL��(" `e@#� .  

 ���� -���� ��<� \��remote 
 deputy[����# [�#&�  _  [�i� ����. %�
 &� %� N !�" 
��� @1�<&� L���"UHN_@#�  .L��("��t h� �&� K<�`g �N�� ��.  

  remote/deputy�+�ن�(م  ن9��8 در را�7, �� - ٤- ٥

 &�O ��(" �N %��* %�deputy &� 
�N -X��� %#
�, 
��<�(� UHN@#�  .
 �� &� %f1�8 !�w1 L�(� ��Cremote F�&�� &��4 deputy %#
�, %f1�8 %�X� 

%�� �& %�1�< ^�3��� �(� �&�� . L:Y �(�0�# !�" ����9��1 :� !&��0� !��3� &�
��N -X��� -��� 
 ��&�� !�w1 K�� 
��� %� @#� . &�openMosix�"  %� ����

 :� �(�0�# !�" ����9��1 K��Cremote %� deputy�� [�#&�   F��Ndeputy �� 
remote !��� [�X������ �� &��4�� h� �&� 
���  . :� 
��� ���� ��� :� �N�� &���#
remote %� deputy�N�� ��<: &��0� ����� ��  . 
�<
 I� H< F�<�&�� �� �� !���

� �8 �� %� @#� 
�N !:�# 
���,����
 I�, ����9��1 \
�N &� �& �" 
��� ����`x 
�<�(� �� . %f1�8 ^�E�� �0<��
& �< Ma8 :� !��*�J3 !���) �<��� L���"

^�E�� ( F
�N -X��� %#
�, !��� %f1�8 %�X� ��3
 L�. @J. %�deputy [
�3 
�&�� %�� %f1�8 ^�E�� %����<� !��� !� 
�<
.  

 �� &� ���5 %f1�8 
 ��(�� !�" %#
�,remote %#
�, !��� �����#� -��4 
���0�� ������ 
 �� �5 ��<� !�" .  

 D���� �w�� @#� V4��� %� ����8 &� %#
�, H< �N�� :��� @#� K�(�
openMosix��� ��3� �&  . V4�� ���: &� ����� �� %#
�, ^�3��� [�i� ����. %�

��1��� ����� %#
�, .%#
�, ��  @0<�� 
 
��� ��3� �& D�����W���N V4��� � . K<� %�
 &�f��openMosix �"� �� ���� %� �&�� �� %�� �" %#
�, :� �X?�� @��m
 H< 

                                                
23

 Dirty Pages 
24

 Synchronous 
25

 Asynchronous 
26 Pre-Fetching 
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�� � �<�� %���C �& &��a� %#
�, @��m
 �" %#
�, %�X�� !��3� @��8 ��<� :� 
 �
��� �� !��*�J3 %#
�, ��4��.  

٥- ٥ - ���: ���� �openMosix   

� &��9�#�# �����" /�0!�1 < �"��#$� -�� �� �� <�1 H<'��� &
�# -!@#�  .
openMosix�1 :� <# -�(�0� L�� %� DFSA (Direct File System access) 

� 
����#�����  .DFSA��� !N�� &���# I"�� ���3� :� !���9��1 ��" ! I/O 

oriented < %#
�, H%�1�< ^�3���8��O �@#� 
�N  .  
DFSA
& �� !# ��1 /�0<� ��3� ��#$� -���N  .#��1 /�0<�" -�< %�   

DFSA�� 
& �� �����! ��N ��3� ���5 MFS FGFS 
 QFS���0" .  
 �" !��. @��8 &�I/O %� UHN��N �� 
���#�1 ��3� !���  . :� 
����#� �� ���

DFSA   F��N �� ��3� %#
�, %� �N�� !�� ��(" !
& �� �f� �&�� -<�1 �*�I/O 
��N �� L�W�� �JE�.  

 �� 

$.DFSA����  ^��J(. %� !��<� /�<&I/O �� �f� &� '�� �& �" %#
�, 
@#� 
�N %1�m� &�� D<:�� /�<&���� %� F���* .��N �� ��# /�<&���� K<� &�  %� %#
�,

 ^��J(. K<����� %� ��N -X��� !��I/O�5 &� �& ��9 �3 �"� �� L�W��  . %W��� &�
 ����� F��3�� !� %� N !�" -<�1 /�0�# M$9��NSF %� F %� &
�# -<�1 :� �& 
���

 ��#$� F�&
5 �� @�<$� ��openMosix ��� -X��� !�� %� �& %#
�, ��� �� ��# 
�&�� &��4 �3 �5 &� ��4�
 -<�1 %�.  

٦-٥- APIيopenMosix   

API !openMosix 
���, �(�0�# ����9��1 !����� %J�#
 %� ����� &� 
���#�, [��# F/�f�� !��� %� ��� 
�N !:�#`y 
 
�&  !:����openMosix &�� %� 

@1& �� . F������ ���&��4 �� ���"�(" @�3 %�API :� %� @1�< ���S� !� %��* %� 
 !:�W� -<�1 /�0�# l<�O/proc�N�� �����#� -��4 . )/proc !:�W� -<�1 /�0�# �< 

�"��� �& ��3� [�8 &� !�" %#
�, 
 -��� ^�.$O� ���� �� �5 l<�O :� %� @#�
 
���(.  

� &openMosix ��0� /proc ��
'1� �� /proc/openMosix %�1�< %�#�� 
@#�. l<�O :�/proc/openMosix ���� �� �& �<: !�" ����9��1 ��� L�W��:  

• %#
�, ^�3��� @#��9&� 

                                                
27 Query 
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• ^�3��� :� !��*�J3 !��� %#
�, �< ���� -�4 

• %#
�, �J�1 !��3� -E� K�1�< 

• /�0�# @<�<�� 

•  %#
�, &��5 !&
5 D(3 [����!�" ��3� [�8 &� 

•  !�" %#
�, �&�� &� ^�.$O�remote 

• ^�3��� !�" @<�
�E� �&�� &� ^�.$O� 

  

٦-��	
�  openMosixview  
Mosixview��1��* R��& H< ���� !�"��#$� @<�<��  !openMosix 

@#� .openMosixview 
�N -�(�� %P0� mosixview �N�� �� . -��N %�0� K<�= 
��� VJ�P� ���&��! �f�^& @<�<�� 
 %#
�,��#$� 
 �"  @#�:  

•   openMosixprocs  :���! @<�<�� %#
�,�" .  
•   openMosixcollector  :&
5 D(3 �<
�#! ^�.$O� %� 
���� ���"! 

 ��#$�� @ � �&���� .  
•   openMosixanalyzer  :���!�" 
��� -�JE� !&
5 D(3 ! R#�� 
�N 

� &�� %� - 4 [
A����
& .  
•   openMosixhistory  : %uP<&��%#
�,�" !��3�  
& 
�N!��#$� .  
•   openMosixmigmon  : ^�3��� @<�<�� @�3%#
�,� &�� %� �" ��
& . 

•   openMosixpidlog : ���! H< @<�<�� %#
�,� &�� %� Q�9 ��
& .  
•   3dmosmon  :��� %# :���� /�C H<! @��m
 :���#$� .  

J�� %E�� :� �"���&�� K<� L�(�� openMosixview#��#� -��4 �@#�  .
��(.� L�(� ���� %�0� K<� R#��� l<�O :� %� &��#��"!VJ�P� ����1 R9  ^&�� 

������* F#�� ���0" ��3� -��4 H�J� ��C R .����� %���� &�! K<�  :� = ���&�� 
� 
��� U�m��� ��N.  

  

< -١ - openMosixview  

 -�Nq�<�T� !J�� %E�� :� � openMosixview� 
�"��� �& �����  .  
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 -�NZ _ J�� %E�� � openMosixview 

  
���! �" ��
�8 �?# H< ��#$� &� !���� ^�.$O� ! �5 %� D3�& �� ��3
 

�&�� .t��C %��9 K��
� �?# �" &�� %� @#� openMosix-Id @��8 
 �� ���� �& 
���&�� &� F�"� � %� ��@#� '��4 ^&�� K<� ��t &� 
 ' # �N�� +��#� &�  .

 +&�5 ��� %��9IP ��
& �� �*� F@#� �f� �&�� ! ����<� H< ���� H�J� �5 
� �"�] ^�(�f�����N  .slider! �5 :� ��� %� � 
�"���� @.�# /�f�� @�3 ���� 

openMosix��� !� &�� %� ���'�� �" ���� %��9 
 �
& ! ^&�� %� �& @.�# 
��.!� ���� ��"�  .
& &��X� K<� ���S� ��!����C � ����� ��#$� -� &�� %�:��� 

�� �<&�a* .%#
�,
& �" ! ��#$� openMosix %� ����� ��! @#� ����� I�.�# %� 
� ^�3����� ��� . %� @#� K<� /�� %��� &��X� K<� 
��"� ���� ����� �� @.�#

�<'�1� F�N� ��.�# %�J� � %� @#� openMosix��� ! �" ��&�  � �f�� ���* .
&! 
 K��u(" �?# �" 
�&��� �1���,�� %f8$� �  %� ��N��
�
& &�� ��&� ! �� 
 

��<�!&�3 %f1�8 ��&� ! 
����#� �&�� ��� ���� �& � �"�.��� %��9 !  
��"� ����

& +��#� &� %f1�8 -�! �" �� �& @#� .����� ����� &� 
��:���,  �" &��� %�N�� 

@#� 
�N.  
J�� %E�� &� �?# K��
����� %(�� H< ! L�(� /�f�� ���&�� �" . K<� ��

� F������  ���� ����� /�f�� 
 @<�<�� �& �" . @1���, &��� ��3�� [
� �?# &�
� �����  �"�� ��#$� %��  ������ %C
& �& &��! �� %�:��� �"@#� 
��� .%qrr 
 ����8 L�(� %� @#�����&�� ��0�< &�� �� <�X� �" .  

^�(�f�� 
�W�, &�  �"��)  -�N�(J�� %E�� :� %� �#��#� -��4 � F@#� 
��(�f���
& ! ��� ^&�� �"�  l<�O :� %� ���*rsh 
 ssh [�(.� ^����S� K<� 

�� ���N .�#���&��� �<: �&��� -��N ���0" ��3� -��4 %E�� K<� :� %� � ��N�� :  
• automigration on/off   
• quiet yes/no  
• bring/lstay yes/no  
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• exspel yes/no  
• openMosix start/stop 

  

 
 -�N` _ ��� �" %� h���� ^�(�f�� 
�W�,  

  
��3�! %#
�, �"  

 ����<�Advanced Execution��� !��3� !%�����  "� &�� %� �� �
& . �5 
 -�N &� �&�� 
�"��� � ����.  

  

 
 -�Nd _  ����<� Advanced Execution 

  

���! ���<5 �� 
�W�, K<� ��N:�� openJ�� %E�� :�  � 
 ���� H�J� %#
�, 
%O���� %9�N :� �& ����f��&�� ���� 6�P��� )� .� [�8� %� ���� �P�� ������ 
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 K<�%#
�,N :�t5 �W� 
 %���C F�� .�" %�<'*!�J�P� ���� !�&�� ��3
 ��3�  . %�<'*
<�"�:� ���&� . ��&�� ��3
 
�W�, K<� &� %� :  

• no migration :H< &�� JE�� �& :�t5 �� ��� %� ^�3��� �"��P� ���.  
• run home :H< &�� JE�� �& \
�N �� ���.  
• run on :&�� �& 
&! ��! %� �(N :� l<�O host-chooser� 6�P��� � �� ��

� :�t5� ���.  
• cpu job :H< &�� �� ^� #�E� &��0�) computation intensive (
& �&! H< 

�� :�t5 �� ���) .host-chooser(  
• io job :H< &�� �� �
&
 [�(.�!/3
�9�&��0� ) computation intensive (


& �&! H< �� :�t5 �� ���) .host-chooser(  
• parallel ::��� &�O %� �& &�� H<!
& ! ��C �� L�(� �< ��� :�t5 �"� ���.  

%�<'* K<� :� ��t %� �� � �"� ����*&5 ������ �"!��<� ����1 R9 ! &� /" �& 
textboxY�� !���� �P�� 
�W�, .  
���!��3� ! H< %#
�,
& ! ����9 � R#�� Fhost-chooser �� �& %O���� 
� �P��� /��� . &�'�� K<�Id! ��� ���� �& �"�  �(N 
 �"��� ������ �� �& �f��&�� 

K<�� ���� 6�P��� ;���� .���!��3� ! H< %#
�,
& ! ��C ��:��� &�O %� ! R#�� F
&�a���$. 
�!
& ! �� �

 [ F�95 %#
�,
& ! L�(� ���"! K�� ���"!&�a���$. ! 
 ��9 
 
�N���"!&�a���$. !�N �"��9 ��3� 
�N .  

٢- ٦ - openMosixprocs  

*���<��(� @0�� %� �" %#
�, L�!
& !� ���� �& ��� �J�� %E�� :� �"� � 
openMosixview#��#� -��4 �@#�  .��� ����<� K<�! @<�<�� %#
�, <�"� %� 

& :�
!  �m�8 ��� ��3� ��3� [�8 &� 
 ��� 
�N ���0"� &�� %���
& .  
  



 ١٩

 
-�N e _ �" %#
�, L�(� @0�� ! ��3� [�8 &� ��� 
�N ��3� �m�8 ��� :� %�.  

  
�� @0%#
�, � ���� ����<� K<� &� �"�  �" %� �"�%#
�,
& ! %C ��! &� 

@#��3� [�8 . L
� ���#Id! ��!� ���� �& �  %� �"�%#
�,
& ! [�8 &� �5 
@#��3� . 
&�(N0��� K<�� � %� @#� %#
�,
& ! ��JE� � F@#��3� [�8 &� ��9 


&�(N %�X�  %� h���� �"���"!���0" &
�  .%#
�, <�"�� %� 
��� ^�3��  ���<5 �� ���
&�a���$. ' #!
�N  ��� .  


& H�J� 
� ��! H< %#
�, ^�3��� @<�<�� 
�W�, F%#
�,� :�� � ��N . )
 -�N>(  

 L�(� 
�W�, K<����"!
& !� ���� �& ��#$� � ��� 
 �"�! H< @<�<�� 
%#
�,@#�  .
& H�J� &��
� ��! H< �� F%#
�, �5 %� ��� ^�3��� � ��� . %(��

home %#
�, %� �& ��JE� �� -X��� ��9 � ��� . %(��best %#
�, K<���� %� �& �� 
� -X��� +��#� &�� ���.  
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 -�Ng –   ����<�openMosixprocs  

  

 %(�� ��kill %#
�,� K�� :� � �
& .���!V4���  �4�� ����� %#
�, %(�� 
SIGSTOP��� 
 !��3� ! �5 
&��
� SIGCONT���� H�J� �& .  


&! ����<� openMosixprocs��<� %(�� ! L�� �� manage procs 

from remote�&�� ��3
 .  
  

 
 -�Nx _&
� :� �" %#
�, @<�<��   

  
 %O���� 
�W�, &� ) -�N� ( %*�� :� H< �" �"!Y�� !�< 
�W�, � :� 

%#
�, <�"� %� %� @#� ��JE� �
��� ^�3��� �m�8  @#�  .  
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< -٣ - openMosixcollector  

 K<� �<
�#������� 
& ! H< �"�w.� :� !��N ��3� ��#$�  .
penMosixcollector 
& &�� %� h���� ^�.$O�! �" �� %9�N &� �& 

/tmp/openmosixcollector/*� @ � � ��� .-<�1 �"! R#�� %O���� @ � 
openMosixanalyzer#&�� 
 -�JE� �� � ���N .openMosixcollector �" q� 
��3� &�� H< @.�#� � &�� 
 ��N< &� �& &�� ^�.$O� :� �m�8 %uP

/tmp/openmosixcollector[date]/*� 
��9s � ��� .�� #&:�� %?X� H< ����� 
)checkpoint (��� &��4 %uP<&�� &� .%?X� K<� R9 ^&�� %� �" �"!��(. !�5 � &� 

��1��* R��&� openMosixanalyzer&�a���$. !��� F�N ��"��9 ! �(N [�i� 
�� �4
 ������� H< %#
�,� ��3� �& � #&�� %?X� H< ����� L���" 
 ��"� &��4 

��<� %?X� H< %(��9 .��� ��3�� ^�&��#�!:� ���&� . �<
�# K<� :  

• openmosixcollector –d : collector ��3� �<
�# H< ����. %� �& 
�� ���.  

• openmosixcollector –k :  �<
�#collector� %(��9 �& � �"�.  
• openmosixcollector –n : #&:�� %?X� H<�� &��4 %uP<&�� &� � �"�.  
• openmosixcollector -r  :� 
��9s �& �m�8 %uP<&���  %uP<&�� H< 
 ���

� \
�N �& �<�3� ���. 

٤- ٦ - OpenMosixanalyzer 

-�N � &�� ��'�� ����1��* &�O %� �& �"� &� openMosixanalyzer ���� 
�� �"� .  
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 -�Ny _  ����<� openMosixanalyzer�"��� �
& &�� ��'�� &���(� %*�� F   

J�N�� 
��� ���� %� � I�, &�O %� ��N 
& &�� %� h���� @ � -<�1 :� o�1! 
��@#� �m�8 ���: &� �" .�&�� &��%uP<&�� /�"��P� %�  �! 
�"��� �& %�Na* :� 

 :� �& �5 %O���� @ � -<�1 �<�� /���/tmp/openmosixcollector[date]/ 6�P���  
/��� .�" R9!/#&  ��. &�O %� �"&���(� &� 
�N!��� ��
 F���0" ��&�� &� � 

 :� ����� &�� %�%�>R9 �N��  
�N /#& '��4 �" ��� . %(��find out �" %� h���� �� 
&��5 �<��X�!���� !��� �& ! �5 ��� % #�E� � � I<�(� 
 ���� �"� .  

 l<�O :� K��u("openMosixanalyzer� � �"&���(� ����! %� h���� 
 
����#��&�� %f1�8%#
�, ��� 
�"��� �& ��#$�&� �" .  



 ٢٣

 

-�N=_  ����<� openMosixanalyzer %f1�8 ��'�� &���(� %*�� F 
����#��&���"��� �
&   

��<� �����! &� %� openMosixanalyzer %� h���� 
��5 /"��1 
%#
�, @#�" ..$O�  @(04 K<� &� ^�&��0�! %C %� K<� �� %?��& &� ^��7'3 �� %#
�, 

�!F���: %C &� 
  %C &� ��!%� @#� 
��� ��3� [�8 &�  � @#�� �<5. )  -�N�(  

 

 -�N{ _  ����<� openMosixhistory 



 ٢٤

� �& ���:� �1���, &��� �� �����Y�� &� %� !��� ���S� �&�� ��3
 ����<� .  

٥- ٦ - openMosixmigmon  

����� K<� %�<��"���&�� :� ! :� ��<� ;��3 openMosixview@#�  . R#��
 @(04 K<��� ������  L�(����"! �� �& ��#$� &� �m�8 %#
�, �"! ��3� [�8 &� 


&!�5  �(� H< &� �"!��1��* ����� 
�"���  . �"�� &� %� K7���, H< ^&�� %� 
� 
�<� @#� %�0�� 
�<�� H<� ��N .J�� K7���,� ��! %� @#� 

openmosixmigmon 
& !@#� 
�N ��3� �5  . H< �*�%#
�, %� ��! ^�3��� 
 F���%#
�,J�� 
�<�� :� � %� h���� 
�<�� %� ��9 ��� -X��� &
� �  ��# F��N%#
�, 

&�a���$. ' # B�& R#��!� �  :� R9 H< 
 ��N��JE� � %� ����� &
� ! 
���� � /#& ^�3��� ����� ��N .
& �& +�� �*�! #
�,%  %�� Id! %#
�, 
��� ���� 

�� ��N .� K��u("� �8�& %� ����� ����� �� )drag ( H<%#
�, �"& 
 +�� R#�� 
 ����)drop ( &� �5��!�8�& %� ��<� � %#
�, %� �& ����� ^�3��� %O����  . �*�
%#
�,� ! %� ���� H�J� &��
� �& ��JE� ���� )��9 � ���* .  

  

٧- �� ي.(- "

�
& %� %3�� ���"���&�� �N& 
& �!�� #�E� ���# �� FK�A������ %� :�!�" ! 
:��� ):���,!�'1� <� I� <��� .�" -8 
�& %J(3 :�!��#$� ��3�� <@#� B�.  

# :� 
����#� ���� -��. /�0�����  
 openMosix� F�"��P�� ����� ���� � 
���� :��� � �& �"���<��(� ��#$� %� -.  

� 
:
���� :� I�rrr�#$�  �openMosix�� &� � ��&�� ��3
 . R#����"��! 
 �"��#$��>�8�& %� 
 @#� ��. � �� �rrr )��0* ��. �� <���.  

openMosix �&��!� %���3 !�(8 
 [��1 < 
����#� 
 ��*��"� %�#�� :� ���
� �5 :� ��*������N�� .  
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-"!��  
  

• OpenMosix, Presented by Dr. Moshe Bar et al. Linux Congress 2003. 
 

• OpenMosix, OpenSSI and Kerrighed: A Comparative Study. Renaud 
Lottiaux Pascal Gallard, Geoffroy Valle, Christine Morin. 2005 IEEE 
International Symposium on Cluster Computing and the Grid. 

 
 

• Migratable sockets in cluster computing, Kamran Malik, Osama 
Khan, Tahir Mobashir, Mansoor Sarwar. 2004 Elcevier. 

 

• openMosix vs. Beowulf: a case study, Moshe Bar, Stefano Gozzini, 
Alberto Marmodora. 

 
 

• Wikipedia Encyclopedia: en.wikipedia.org 
 

• openMosix’s Home: www.openMosix.org 
 

• openMosixview Home: www.openmosixview.com 
 

 
 


