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.è«HÉH õdQÉ°ûgd f«�«�pgd* f�«CÉ´* �«�°|J �1� �μ°7 ■

 �````«°6¡d* ¤`````G �``````«``�°ûgd* f``��F&*
 �μ```H  �É```��d*H  2É```g�d*  Í```H  �```z«)xd*
 ¤```�A � Q¤```c°6É0 �É```�F ¥&* ¯ �```¸*xH

 è`````E*xH  h```«cjJ  �v```````sg°z��d  q```«gJ
 èE*xH ��```jE ��g/É0 d```°z0 ,2 Qv```�gE
 .�8¡°|�d* f±É�EH hFÆF(°* q Q�°|J

 �«�°ûgd* �É�F � U°z�J ��d3 ¶(* fAÉ°9(*
 èE*Äd*H 2É```g�d* ÍH �``` Q°z�JH iÉ``` Q��´*
 �H2  ,x```̀``C*w````d*  ,Q*2(*H  �f```̀`` Q«�«;¡``d*
 ,Ì```jC �É```«0&* ¯H ��v```sg°z´* �```1vJ

 �```«`�°ûgd*  f```````��F&*  ¯H  .�``````��<  �H2
 �```«�°ûgd*  �É```�F  � Qv```�J  �f``` Q«°|s°ûd*
 ��```jE  �f`````````AÉ°}E  f```` Q«cFÉ/  iÉ```````Ev1
 ¶(* �¡°8¡d*H �iÉ��´* ��°9 iÉEv1
 iÉ```Ev1H  �q``` Q�°|gE  Ä```<  h```FÆF(°*
 ��gcB*xEH �É��d* $*2&*H fJÉ�² Ix1&*

.  ( Firewall ) ¥QÉF Q*v/ ÌA¡J �jE
 f��F&* �E ¡�s- f@@@Âv�D* ibc~6b²* hFbC
 h@@@FbC  k@@@£0  ��¡@@@£D*  b@@@�Ax�F  ¤@@@gDbC  �@@@£�~{-
 f�~|QgE Q¤@@@c~6b²* �b���D , Qv@@@�O´* ib@@@£¸ÄD*
 xJ¡�- ¶(* f/b²* � Q~6¡- �EH .,x~7bcE 2b@@@g�Db+
 �d~6b²* 4b@@@~{gF° f@@@m£gF ,v@@@Jv/ ib@@@£¸x+
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.�μpgd* iÉ0¡d �H x��J �H&°* �«±* �E ·%* d°6É0 �2� �μ°7 ■

 ¤@@@@c~6b²* n@@@@EbFÄD* -Í@@@@14'¡´* �@@@@E 2v@@@@< d@@@@~z0 -
 k*xJv�-H .µb�D* ¯ nEÄE �H&* �@@@@gc0b~8 hFbCH ��H&°*
 �D3 v�+ b��~6* ��:&* v�A �¥2bJxD* b���<H b@@@@G2¡�±

.(Ada) fAHx�´* f¸ÄD* f�D ¢�< 2¡�<  ,v�+

 v�+H �xCwJ kb0b½ è```«HÉH i°Hb¹ ��« µ
 fJ2É£´* ib@@@£�£�+4&°* �~|g�E  ̄- 2¡@@@�< ,v@@@<
 �@@@£�~|-  ®  -  f@@@£FbjD*  f@@@£´b�D*  ex@@@²*  �b@@@+(*H
 �@@@E 2v@@@< f@@@m£gF µb@@@�D* ¯ d@@@~6b0 5b@@@�/ �QH&*
 b�+ �bB �f+4b�gE i*ÆA ¯ �g- hFbC i*2b�g/°*
 �2xA4bG �E �μJ&* 2x```JHÉG �E W�C - �@@@E*ygDb+ -
 fEv�g´* ib@@@~6*4vD* v��E �E �```E¡«F �É```A �É/
 ¤�°ûJÉE �```«�JH �@@@E ixμJ* ¤```/H ��¡@@@g~z�Jx+ ¯
 �b£Fb´&* �E 5¡```°6 2*xF¡CH �b@@@£Fb��~z�+ f�Eb/ �E
 ¤�B4 d~6b0 �QH&* f��E hFbC .�Jx1%* ¶(* fAb~9(*
 �jE fQ£~6b~6&* fQ£+b~z0 ib£��< w£��- ¯ ,4¡~|¹
 ,y�/&°* �@@@m0 �bC vBH .ib@@@�gJ4b=¡�D* eb@@@~z0
  v0H &É@@@Â �&* �μÂ v@@@0*¡D* d@@@~6b²bA � k*Ì@@@cC
 ibc~6b²* ¶(* �@@@6b£�Db+ �QF&* Q°(* .b@@@���C&b+ kb@@@Ax=

 �&* �μÂ �¡£D* ¤~|s~7 d~6b0 �B&* Q�(bA �fjJv²*
.i* Qx´* ÍJÉ§ �x~6&* fQ£+b~z0 ibQ£��< w Q��J

 �E ,v0*H f<¡�¸ ¢�< �bC ¶H&°* �bJ&°* ¯
 �μD ¤-*3 �μ~{+ ,2 Qv�gE ib@@@��§ �b£�D* Í£��gD*
 ¶(* f@@Ab~9(* �f¸x+H d£Cx-H �£�~|- �E d~6b0
 ib_E �+ �¡@@@�- bE �2b@@@@�J b§ �f@@@@Fb£~|D*H �@@£�~{gD*
�7b£A&°* f0¡D  ̄q~9¡E ¡G b�C .�¡£D* ibCx@@@~{D* 
 d@@@~6b²b+  �@@@gJ  �@@@μpgD*  �bC  ( Plug boards )

 r*¡D&* �*vsg~6b+ nEÄ- f@@@£�B4 xE*H&* �*vsg~6b+
 ¤@@@μD n@@@EÄ´* ¢@@@�< �bCH ��2� �μ@@@~7 ��@@@μpgD*

 �+xJ �&* d~6b²* ,y�/&b+ fQ£�BxD* xE*H&°* w@@@ Q��J
 f£��< �Qj­H . Q¥HvJ �μ~{+ �@@@ QμpgD* r*¡D&* �~|�JH
 f��F&* �@@@+ �¡�- b@@@E �¡£D*  w@@@G �~|�D*H �@@@+xD*
 ,y�/&* Í+ bGw£��-H xE*H&°* x@@@Jx­ �E �£�~{gD*
 ® ib@@@ Q£�£~z�³* f@@@Jb�F ¯ .f@@@��gs´* d@@@~6b²*
 ibBb�cD* �*vsg~6b+ � QμpgD* ib@@@0¡D �< ¤�sgD*
 ��« fBb�+ �C hFbC k@@@£0 .�3 � �μ~7 �f@@@c�j´*
 ¶(* f/bp+ nEÄ´* v�J µH �xE*H&°* �E f<¡�¸
 d~6b²* �*v@@@sg~6* �~6¡gD k*v@@@£�­ �� Qμ« f@@@0¡D

.(Batch system) ib�AvD* �b�F 4¡�;H

 ibQ£�£~z�³* �~|g�E ¯ 4¡g~6yF*ÆD* �*Æ1b+
 ¢�< ,4vB ÈC&*H kÉ Q��- �@@@B&* ibc~6b²* hpc~8&*
 d~6b²* f<b�~8 � Q~6¡- �EH .f�J¡: ib<b~zD ���D*
 Í@@@��~|´* f@@@@@@@<¡�¸ h@@@pc~8&* �@@@@@@E*vsg~6*H
 �xA �< f�~|��E �@@@��- Í¸Ä´*H Í@@@� Q�~|´*H
 �μ~{+ ibc~6b²* �£�~|- �EH .fFb£~|D*H �£�~{gD*
 ibc~6b²*Z b�g£�~z- ¢�< q��~|J qc~8&* ¥4b©

. (Main frames)  Y,ÌcμD*
 nEÄ´* qc~8&* fc�j´* �*4H&°* �*vsg~6* �EH
 fBb�cD* ¢@@@�< �¸bFx+ xE*H&* f@@@+bgC ¢�< k*42b@@@B
 ¶(* b��£�~z- �@@@. �b@@@�£�< b��£�~|- v@@@�+ f@@@c�j´*
 �E ÄC&* 2v�D f@@@~8xA rb-&* b» ��@@@£�~{gD* �JxA
 d~6b²* ,y�/&* �*v@@@sg~6° Í~6v��´*H $b@@@���D*

.bGw£��- f�Jx: ¢�< �¡B¡D* ¶(* f/b²* �H2
 fBb�cD* ��g~zJ Í0 � Q�~{´* ib��E �E hFbC
 f¸ÄD* f�D �E b��/ÆJ �&* nEÄ´* �E fc�j´*
 �*wF%* fEvsg~z´* ib�Q�D* hFbC .w£��gD* f�D ¶(*

.xE*H&°* ,$*x�d �vsg°zJ fc�jE iÉBÉ�H �3� �μ°7 ■
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 �@@@@@@£�mgD* f@@@@@�D H&* (Fortran) �*x@@@@@@-4¡@@@�D* b@@@@ QE(*
 f��D kb�/xE �vsg~zJ ��~{´*  �bC .(Assembly)

 ¶(* ,v0*H ,v0*H ibBb�cD* f�/ÆD �*x@@@@-4¡�D*
 kb Q£Ab~9(* kb@@@@gBH �x�g~zJ ¥wD* xE&°* �w@@@@£��gD* f�D

.nEbFÄD* f±b�E ¯ d~6b²* &*vcJ ¢g0
 �*v@@@@@@@sg~6* ¶(* f@@@@@@/b²* �¡@@@@@£~{D f@@@@@m£gF
 fQ£Â2bC&°* ib@@@@~z~6'¡´* �@@@@E Ì@@@@jC ¯ d@@@@~6b²*
 w£��- ¥v@@@@m´* Ì@@@@= �@@@@E q@@@@c~8&* �f@@@@ Q£E¡μ²*H
 �E qc~8&* b Q¿(* �d@@@@��D* v�< Í¸Ä´* ibc�:
 �,v0*H f�A2 b@@@@Gw£��gD xE*H&°* �@@@@£�© x@@@@AH&°*

.ib�AvD* �b��+ �x�J bE x�; *wD
 ¥wD* (IBM 1401) 5b�/ �4� �μ~7 x��J 
 fc Q�j´* ibBb�cD* ,$*x�D kÉQ�g~zE �v@@@@sg~zJ �bC
 ,y@@@@�/&° k*v@@@@<b~zE �v@@@@sg~zJ �bCH �b@@@@��Jx�-H
 v£mJ ¥wD* (IBM 7094) �jE f��C ÈC&* Ix1&*
 (IBM 1401) �jE L5b�/ �bC .fQ£�BxD* fc~6¡²*
 xE*H&°* &*x�J kb Q~8b1 kb¸bFx+ w��´* �E �@@@@c�g~zJ
 ¡G nEbFÄD* *wG �bC .bGw Q��JH x1%°* ¡�- k*v0*H
 hFbC .�£�~{gD* �b��+ �¡£D* �x�J b´ 4¡�; �H&*
  ̄f���» �)*x~7 f_£G ¢�< dgμ- ib@@@@/xs´*
 ib/xs´* �E $b�gF°* v�<H ��b£0&°* �E Ì@@@@jC
 �Jx~7 �E f£DbgD* f@@@@£���D* �£�~{gD* �b�F w@@@@ Q��J
 ¤G b�C f�EbC f�AvD* �E ¤�g�J ¢g0 �iÉ1v´*
 �D3 v�+ .����´* iÉ1v´* �Jx~7 ¯ f� Qm~zE

.*wμGH � k*vJv/ kb���» kb�Jx~7 w Q��´* � Q�pOJ
 �@@@@@~|g�E  ¯  �@@@@@@£�~{g�D  �b@@@�F  �H&*  4 U¡@@@@@ O:
 �*x@@@@@@@@@�£/ lb@@@@@@@p+&* �@@@@@@@��E ¯ ib@@@@ Q£�£~z�³*
d@@@~6b0  f@@@Ev³  (General Motors)  54¡@@@-¡E 

 f£�£�~{gD* f@@@@Bb�D* 4v@@@@G f@@@@�μ~{E f@@@@±b�´
 �$*y/&* ¶(* ,x@@@@C*wD* h� Q~z OB �z£)xD* n@@@@Db���D
�¥5*¡@@@@gDb+  �b@@@@�<&°*  w@@@@£��-  �@@@@μÂ  k@@@@£p+ 
 �&* nDb���D �μ�´* �E q@@@@c~8&* v�A ��5� �μ~7
 w£��- $b�.&* f@@@@£�£�~{- H&* f£+b~z0 k°b@@@@�<&* w@@@@ Q��J
 ® ,xC*wD* �@@@@£~z�gD fm£gF .f@@@@<bc�D* �b@@@@�<&*
 �z£)xD* nDb�´* ,4vB �E ,2b�g~6°* f@@@@c~zF �A4
 �E qc~8&* b@@@@�C .f@@@@_´* ¯ f@@@@_E ¶(* f@@@@ Q£�£�~{gD*
 �c£~|�- �gJ ,xC*w�D �8x�+ fFb�g~6°* �μ�´*
 ,x@@@@C*wD* �@@@@£~z�- ¶(* �@@@@gAb~9(*H o4b@@@@³* �@@@@E
 $b��g~6°b+ kb@@@@F*wJ(* �D3 �bC . kb@@@@~}J&* ¤@@@@�1*vD*
 �< $b��g~6°* �@@@@+ �f@@@@����´* �@@@@)*x~{D* �@@@@<

.�EbμDb+ (IBM 1401) ,y�/&*
 4¡�gD* �=4 kb@@@Evsg~zE ib�AvD* �b@@@�F �;
 �E ,2b�g~6°*H ,x@@@C*wD* �£~z�- ¢@@@�< &*x: ¥wD*
 nEÄ´* �bC .�EbC �μ~{+ �z£)xD* nDb�´* i*4v@@@B
 �@@@Q�~zJ �&* w@@@�E 4b@@@�gF°* �@@@E ib@@@<b~6 ¤@@@~}�J
 v�+ �£�< �~|pJ ¢g0 iÉ1v´* �H'¡~z  ́nEbFÄD*

 .ib/xs´* �H'¡~zE �E hBH
 �ib�AvD* �b@@@�F ¯ 4¡~|�D* �@@@/H&* f@@@±b�´
 �|~|²* �¡@@@��E ,2 Qv�g´* f@@@¸ÄD* �@@@E � Qx�-
 �vsg~z´* q�Â k£p+ (Time sharing) fQ£gB¡D*
 ,x~7bcE d@@@~6b²b+ �b~|-°* f@@@~8xA n@@@EÄ´* H&*
 fBb: �E f Q~|0 �p�  ́f@@@ Q£Ax: ibJb�F �É1 �@@@E
 �|~|²* �b@@@�F �*vsg~6b+H ��@@@z£)xD* n@@@Db�´*
 �b@@@~|-°*  kb@@@Evsg~zE  �@@@Jx~{�D  �@@@μÂ  f@@@£gB¡D*
 �z£)xD* nDb�´* i*4v@@@B ¯ �*Æ~7°*H d~6b²b+

 .�-*3 hB¡D* ¯
 ®  ¥w@@@D*  �(CTSS)  �@@@£�~{gD*  �b@@@�F  �bC
 �(IBM 7094) f_A �E 4 Q¡�E 5b�/ ¢�< �c£~|�-
 �|~|²* �b�F w£��gD  xJ¡�- �gJ �b�F �H&* ¡G
 .(MIT) f£��g�D �zg~6¡~{-b~6bE v��E ¯ f£gB¡D*
 �Eb�EH v��´* 4 Qx@@@B (CTSS) �b�F rb@@@½ v�cA

 ¤@@@gD* �@@@£�~{gD* f@@@��F&* ¶H&* �@@@μD .(IBM 701)

 �E 2Hv¹ 2v@@@< w£��gD f@@@� Q/¡E hFbC h@@@� Q� O~8
 �*x-4¡A f@@@�D ¤GH �f@@@Evsg~z´* f¸ÄD* ib@@@�D
�*x@@@-4¡A  f@@@cB*xE  �b@@@�F  �bC  .�@@@£�mgD*  f@@@�DH 
 f@@@��F&* ¶(* f@@@Ab~9(* �(IBSYS) �b@@@�FH (FMS)

 .�£�~{gD* f��F&* ¶H&* �Qj­ �(IBM 7094) �£�~{-

 w£��- ¶(* f/b²*H ÍEvsg~z´* 2v< Q¡¿ �E
 �/*H �d~6b²* �*v@@@sg~6b+ kb@@@�~6¡- ÈC&* �b@@@�<&*
 f��F&°* �&* b��E .ib@@@JvpgD* �E k*2v< �¡@@@� Q�~{´*
 b@@@�-bBb: �C x@@@ Qs~z- h@@@FbC �*w@@@F%* f@@@Evsg~z´*
 �bC �(*H ¢g0 v0*H ��< H&* v0*H �vsg~zE fEv³
 ¤��JH .fQ£Db< f£�£�~{- fBb: d��gJ ° ���D* *w@@@G
 �~|�+ ���- ,ÌjC ibBH&* ¯ ibc~6b²* �(* �D3
 -ÉjE -�£�~{gD* f��F&* hFbμA .f£�£�~{gD* b�gBb:
 ��< w£��gD ,v@@@Jv/ f£+b~z0 fQ£��< w£��- �@@@/'¡-
 b��C b�gBb: ,x@@@s~zE �xJx�- f<bc: �jE �@@@£~z+
 �gBb: �E k*ÌjC 4v�OJ �z£)xD* nDb�´* �bCH .�DwD
 f��F&* ¯ kb0¡~9H ÈC&* 4v�D* HvcJH .4b@@@�gF°* ¯
 %90 �x�g~z- xJ4b�- f<bc�A �fQJ4bmgD* d~6b²*
 fc~zF �vsg~z-H ��@@@£�~{gD* hBH �E ¢~|B&* v@@@pC
 b QE&* .Ix1&* �b�<&° f£�£�~{gD* fBb�D* �@@@E ,Ì�~8
 �(IBM 7094) �b��C �f£���D* fc~6¡²* f��F&*
 �2Hv¹ �μ~{+ �vsg~z- f@@@<bc�D* f��F&* hFbμA

 .fBb��D k*ÌcC k*4vG �μ~{J ° bE

.(IBM 1401) ·%* d°6É0 �4� �μ°7 ■

3 áØ«Xh
2 áØ«Xh
1 áØ«Xh

 �«�°�-  É�f

 AGõLCG
IôcGòdG

 w```«��gd d```°6É²* ,x```C*3 �```«°z�J �5� �μ```°7 ■
.¥5*¡gE �μ°ûH �É�<&°*
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.v0*H 5É�/ �E ÈC&* ÍH �HxJ �«�°ûgd* f��F&* ■

 �@@@<2 �@@@JÆμ£D(* �*Ì@@@�£/H (Bell Labs) �@@@£+
 ¯ ÍEvsg~z´* �E ib_E fEv³ ¤@@@�£;H d~6b0
 �b��D* *w@@@G ¢�< �¡� Q�~|´* �@@@�:&* .v0*H h@@@BH
 fEv1 ¤��J ¥wD* �(MUL - TICS) �~6* vJv±*
 �&* �Q£sgO´* �E �bC .,2 Qv�g´* fc~6¡²*H ibE¡��´*
 ��~6¡+ f�JvE �bμ@@@~6 fEvs+ �b��D* *wG �¡@@@�J
 �c~{J ��@@@s~9 v0*H d@@@~6b0 �É1 �E b@@@���C&b+
 �b�F �&* °(* .f�Jv´*  ̄$b@@@+x�μD* fEv1 �@@@D3 ¯
 v@@@�A .�@@@~6*H �μ@@@~{+ q@@@m�J µ (MUL - TICS)

 Q�&* °(* ��JÆμ£D(* �*Ì�£/H �£+ �Eb�E ��< hQ�s-
 ÍFb�. h�; .q/bF �μ~{+ ��£�~{- h�~8*H (MIT)

 ¢g0 (MUL - TICS) ibEv1 �E v£�g~z- fCx~7
 �E&°* fDbCHH 54¡@@@-¡E �*Ì�£/H 24¡@@@A f@@@Cx~7 �(*
 �E*vsg~6* ¯ ix�g~6* b@@@�Q�C �f£μJxE&°* ¤E¡�D*

.ibQ£�£�~zgD* fJb�F ¢g0
 ¡¿ kDbjD* �£±* ¯ f@@@gAÉD* i*4¡�gD* �EH
 .�1961  �E k*$v+ ,Ì�~|D* ibc~6b²* �*vsg~6*
 d~6b²* �*v@@@sg~6* �@@@E �¡@@@¸Ä´* �@@@ Qμ­
 �E ÌjC ¯  x@@@A*¡gD k*x�F Ä@@@C&* f UJxp+ Ì@@@�~|D*
 x QA¡- bEv��A .f@@@ Q£E¡μ²*H fQ£Â2bC&°* ib@@@~z~6'¡´*
 ��@@@Jx1%* �@@@E ¤```°ûgJQ �```z«�J2H �¡```°zE¡J Í```μd

 *¡<x~7 �(PDP-7) f_A �E �vsg~zE Ì= Ld@@@~6b0
 (MUL - TICS)  �@@@E  f@@@s~zF  x@@@J¡�-  ,x@@@μA  ¯
 �¡```°zE¡J  ,42b@@@cE  iQ2&*  .¥2x@@@�D*  �*v@@@sg~6ÉD
 ¢�< *¡@@��< �JwD* d~6b²* $b@@@��< �E -�)ÉE5H
 4*v~8(* ¶(* -�£+ �Eb�E  ̄(MUL - TICS) x@J¡�-
 ¯ x�g~7* ¥wD* (UNIX) �zμ£F¡J �£�~{gD* �b@@@�F
 2v<H f£E¡μ²* ib@@@~z~6'¡´*H ¤@@@Â2bC&°* ��gm´*

.�8b³* �b��D* ibCx~7 �E ÌcC
 �b�F �E ¶H&°* f@@@s~z�D* 4*v~8(* ® b@@@Ev�<
 .�£�m�D f@@@0bgE 4v@@@~|´* ,x�~7 h@@@FbC �@@@zμ£F¡J
 ib£�£Fb�jD*  ̄�@@@�E ¶H&°* f@@@s~z�D* hFbC k@@@£0
 ¯ b�g+bgC iv@@@£<&* �@@@. ��@@@£�mgD* f@@@��+ f@@@+¡gμE
 k°Q¡« Sv@@@ O< ¥wD*(C) ¤@@@~6 f��+ f@@@�+*xD* f@@@s~z�D*
 fQ£�A*¡- ÈC&* b���/ b» ��£�~{gD* f��F&° kb QJ4w/
 2v< �bB  ibQ£�£Fb�jD* �@@@~|g�E  ̄.�cB ¥3 �@@@E
 Ì=H b�+ f@@@ Q~8b1 t@@@~zF xJ¡�g+ ib@@@~z~6'¡´* �@@@E
 ��bgs~zF h@@@<b~{A .¶H&°* fs~z�D* �@@@E f@@@�A*¡gE
 fCx~7 �E (System-7)  �b�F fs~zF ¤@@@G ¶H&°*
 ib@@@£¸x+  �@@@J5¡-  f@@@s~zF  Ix@@@1&°*H  (AT & T)

 .¤�CÌ+-b£F4¡�£DbC f@@@�Eb/ �E (BSD) ¤�CÌ+
 ¢�< ���- ° nE*ÄD* �@@@E ÌjC �bC �DwD f@@@m£gF
 �E v@@@²* ¶(* I2&* b@@@» ��@@@zμ£F¡J t@@@~zF �@@@£�/
 .b��£�/ t~zT�D* �E f@@@�A*¡g´* ib£¸ÄD* 4b~{gF*
 4b£�E 4*v~8(b+ (IEEE) h@@@EbB f�μ~{´*  wG Q�²
 4b£�´* ¡GH ��@@@zμ£F¡J f��F&* v@@@£0¡gD (POSIX)

 .�¡£D* ¢g0 f£Db²* �zμ£F¡J f��F&° �vsg~z´*
 xJ¡�g�D kb@@@0¡g�E �zμ£F¡J �b@@@�F 2¡@@@/H �bC
 �bB v�A .,v@@@Jv/ �@@@£�~{- f��F&* $b@@@�cD f@@@~8xA
 �b< ��E ,x�~|E fs~zF 4*v~8(b+ �HÉ```c�FÉJ HQv```F&*
 .fQ£�£��gD* �9*x=&ÉD �zC5¡+ 4b£�E �<vJ �1987
 b» � kb~}J&* 4v~|´* f0¡g�E �zμ«�«E fs~zF hFbC

360
 ibc~6b²* ¡� Q�~|E �bC ib@@@ Q£�£g~zD* �)*H&* ¯
 �¡�D* �ibmg�´* �E Í~zFbmgE Ì= Í<¡F �¡�<vJ
 fQ£���D* f@@@c~6¡p�D ,ÌcμD* ib@@@c~6b²* ¡@@@G �H&°*
 f£~9bJxD* �¡@@@�²* f@@@±b�´ (IBM 7094) �@@@jE
 ¡@@@GH x@@@1%°* �¡@@@�D* b@@@ QE&*H �f@@@~6v��D*H �¡@@@��D* ¯
 �fJ4bmgD* ibE*vsg~6ÉD f��μ- �B&°* ibc~6b²*
 ¯ �v@@@sg~z- h@@@FbC ¤@@@gD* �(IBM 1401) �@@@jE
 f<bc:H f����´* �@@@)*x~{D* f�~74&° �~6*H �b�F
 f<b�~8 hFbC .Í@@@E&bgD* ibCx~7H �¡�cD* x@@@J4b�-
 b���<2H kb@@@�E ib@@@c~6b²* �@@@E Í@@@<¡�D* �@@@JwG
 v�A �vsg~z´* b@@@ QE&* .f£Db< lf@@@��μ- ��~|´* �@@@ Q�pJ
 k£p+ ibc~6b²* ¢�< 2b�g<°* ¯ � Q~6¡gD* ¯ &*v+
 f. Qv¹ o3b¿ ¢�< �~|pJH kb�E Íg_�D* �vsg~zJ
 f<x~zD* �@@@E vJyE �@@@< kb@@@jp+ Í@@@g_�D* ÉC �@@@E
 ¶(* �v@@@sg~z´* f@@@/b0 �E v@@@JyJ b@@@» �f@@@� Q~zD*H
 *wD .f@@@�A*¡g´* ib@@@c~6b²* �@@@E fE¡��E �@@@A*¡-
 v£0¡g+ �D3H �f�μ~{´*  w�D k QÉ0 (IBM) h0x:
 �b�gF°* �v@@@sg~z��D �μÂ k@@@£p+ �£�~{gD* f@@@��F&*
 f/b²* �H2 Ä@@@C&* d@@@~6b0 ¶(* Ì@@@�~8 d~6b0 �@@@E
 �*vsg~6* �x@@@: H&* f@@@Evsg~z´* n@@@E*ÄD* Ì@@@£�- ¶(*
 vJv/ �£�~{- �b@@@�F h0x: �DwC .�~z�F d@@@~6b²*
 �b��D* *wG �zFb/ .360/�b@@@�F �~6* b�£�< h@@@��:&*
 ibc~6b0 Í+ �i*4v�D* f��gº ibc~6b0 Í+ vJv±*
 f_A �E ¢�<&* ib@@@c~6b0 ¶(* (IBM 1401) f@@@_A �@@@E
 ¯ iHb�- ��cgJ �bm0&°* iHb�- �bCH �(IBM 7094)

 ib_AH o3b¿ ÌA¡- �μ�´* �@@@E qc~8&* v�A �4b�~6&°*
 f<x~6 �I¡~|�D* ,xC*wD* f�~6 �k£0 �E kb< Q¡�- È@@@C&*
 r¡�~z´* ib/xs´*/iÉ1v´* ,y@@@�/&* 2v< �nDb�´*
  (IBM) h<b�g~6* �@@@DwD fm£gF .�D3 ¶(* bEH �b@@@�+

.¤�«;H d°6É0 �<2 ¯ �«H �EÉ�E hCQÉ°7 ■

.(IBM 7094) d°6É0 5É�/ ■

 �6¡�J°  ¥v����D*  dDb��D  rb-&*
 �b@@@�F  f@@@+bgC  �@@@E  5v```dÉAQ¡J

 ¥wD* �(Linux) �zμ�£D �£�~{gD*
 �<vJH �zμ£�£E ¢�< b@@@£�cE �bC
 �b�F �jE ��-b�~8*¡E �E k*ÌjC
 �s N~z OFH �@@@zμ�£D �jÂH .ib@@@��´*
 k*2*vgE* Í@@@�~zD* Ä@@@< ,2x@@@ Q�´*
 f��F&° fQ£~6b~6&°* f£�c�D kb Q£�£c:

.�zμ£�£EH �zμ£F¡J
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 ��© �&* ¯ -kb@@@ QJx�F �@@@B&°* ¢@@@�<-b�AvG �@@@�« �&*
 � kb Q£¸x+ f@@@�A*¡gE b@@@�mg�- ¤@@@gD* ib@@@c~6b²* �@@@£�/
 ,$b�μDb+ ���J bGv0&° dgμJ ¥wD* nEbFÄD* �(* k£0

.ibc~6b²* ¤Bb+ ¯ b�~z�F
 ib@@@c��gE  ¤@@@c�J  �&*  360/�b@@@�F  ¢@@@�<  �bC
 ¯ �b�F �@@@�< n@@@gF b» v@@@0*H h@@@BH ¯ f@@@��gº
 ��~{- ¤gD* ib@@@c~6b²* ¢@@@�< �bC .v£��gD* f@@@Jb=
 �<vJ k£0 �,v@@@0*H f�)b�C ���- �&* 360/�b@@@�F
 ibc~6bp�D ���- ¤gD* ib@@@£¸ÄD* �£�~{gD* �b�F
 .,ÌcμD* ib@@@c~6b²* ¯ �~z�F $*2&°b@@@+ ,Ì@@@�~|D*
 ,4v@@@�D* b@@@GÌ= H&* (IBM) Iv@@@D �@@@μJ µ �@@@μD
 h@@@FbμA .�@@@EbC �μ@@@~{+ ib@@@c��g´* �@@@£�/ f@@@£c�gD
 f.É. ��m0 ¥5*¡@@@J �s~9 �£�~{- �b�F f@@@m£g�D*
  ( FMS ) �*x@@@-4¡A fcB*xE �b@@@�F �m0 �b@@@�~9&*
�@@@£�~{gD* �b@@@�F �bC .�*w@@@F%* 4b@@@~{gF°* �@@@~6*¡D* 
 f�D �E x�~6&°* ÍJÉE �E kbF Q¡μE �360/�b@@@�F�
 �E 2v<H �Í@@@¸Ä´* �°%* b�cgC ¤@@@gD* �£�mgD*
 I Q2&* b» �Í¸Ä´* 2v< �b�~9&* ���D*H $b�1&°*
 rÉ~8(* �gJ 4*v~8(* �C �EH �i*4*v~8(°* 2 Qv�- ¶(*
 ,vJv/ Ix1&* ��< ¯ �¡B¡D*H �@@@��D* �E f<¡�¸
 360/�b�F Q�&* �=4H .f�+b~zD* fs~z�D* ¯ �μ- µ
 ���E ¢QcD �QF&* °(* ,ÌcC iÉμ@@@~{E �E Áb�J �bC

 .�+ �6&b+ ° �μ~{+ ÍEvsg~z´* ibc��gE

  ̄ÌcμD* x@@@.&°* 2b@@@g�D* f@@@<b�~8 4 Q¡@@@�gD �bC
 f��F&* 4 Q¡�-H f£~|s~{D* d@@@~6b²* f��F&* 4¡�;
 f<b�~8 f��μ- h~}�sF* v�A .�DwD b�c- �£�~{gD*
 �£�~{gD* f��F&* �E e¡��´* q@@@c~8&*H �ibc~6b²*
 ibc=4 �E ¢~7b�g- ,2¡/¡E �μ- µ i*4vB xJ¡�-
 �μ�´* �E qc~8&bA Í@@@Evsg~z´* �E ,vJv/ f@@@_A
 �~|« �&* ,Ì�~8 fCx~7 H&* f�Eb±* ¯ �~zB Q�μD
 �f�£BvD* ib±b�´* �)bB4 4¡�; �EH .d~6b0 ¢�<
 ¯ f£~|s~7 ib@@@c~6b0 �@@@Q�­ �E 2*xA&°* �@@@ Qμ­

.�y�´* ¯ H&* dgμ´*
 i4¡�c- vB ¤@@@~|s~{D* d~6b²* ,xμA h@@@FbC
 i&*v+ vB b��£�~{- f@@@��F&* Q�&* Q°(* �ib@@@ Q£�£Fb�jD* ¯
 �b< ¤�A .ibQ£�£�c~zD* �@@@~|g�E w�E 4¡��D* ¯
 �QH&* �8080 nDb�E obgF(b+ �gF(* fCx~7 hEbB �1974

 �fEb�D* �@@@9*x=&ÉD h+-8 �z£)4 f@@@±b�E ,v0H
 �&* �b�J4b~{g~zE v0&* ��*v```�«C ¥QÉ/ �E h@@@c�:H
 . 4bcg1° �£�~{g�D kb@@@Eb�F vJv±* nDb���D dgμJ
 �£�~{- �b@@@�F ��£E5 �@@@E �Hb@@@�gDb+ �*v```�«C d@@@gC
 �8xB �*vsg~6b+H .(CP/M) kb@@@�0° �@@@£�< ��:&*
 8080 nDb�´b+ �@@@�+4H f@@@~8¡+ 8 �mp+ �@@@��»
 obgF(*H v@@@Jv±* nDb�´* 4b@@@cg1* �*v�«C �b@@@�g~6*
 �μJ µ .,x@@@C*w�D fF*¡�~6&b+ Ì@@@�~8 d@@@~6b0 �H&*
 �(* °(* �v�+ v P/ OH v@@@B fQ£~|s~{D* ibc~6b²* �¡@@@~6
 ¥wD* �vJv±* �£�~{gD* �b�F �¡�0 d�: �*v�«C
 fCx~7 �*v�«C �S¡CH � bJ(* �p�E ¯ �@@@gF(* �Fb­ µ
 xJ¡�gD (Digital Research) �@@@7Ì~64 �bg£mJ2
 µb@@@< ¢@@@�< ,x@@@�£~zE h@@@pc~8&* ¢@@@g0 (CP/M)

.hA¡~6HxμJbE 4¡�; ¢g0 f�£BvD* ibc~6b²*
¥¡@@@@�-  (IBM)  h@@@@FbC  ib@@@@ Q£�£Fb�jD*  f@@@@J*v+  ¯ 
 (IBM PC) ¤~|s~{D* �*vsg~6ÉD d~6b0 Ãv�-
 (IBM) hc�: .�£�~{g�D �b�F �< kpc- hFbCH
 ¶(* �zg«/ 4b@@@~7&bA �b�-v<b~zE �```zg«/ �«H �```E
 �£�~{gD* �b�F fc0b~8 ��7Ì~64 �b@@@g£mJ2 fCx~7
 µ (IBM) �(* °(* ��*w@@@gBH kb@@@E*vsg~6* È@@@C&°*
 �/H ¯H .�*v```�«C �E �b�-* ¶(* � Q~8¡gD* �@@@�g~z-
 fCx~{D* i2b< �*v```�«C �E vJv~{D* h@@@ Q��gD* *wG
h@@@��-*  v@@@B  (IBM)  h@@@FbC  .�@@@zg£/  �@@@£+  ¶(* 

 f@@@�D n@@@Db�§ b@@@G2 QHyJ �&* ¢@@@�< �```zg«/ �```«H �@@@E
 �*v�«C �E ib@@@~9Hb�´* �~{A v�+ �@@@μD ��~z£cD*
 �£�~{- �b@@@�F ÌA¡- �```zg«/ �E f@@@Cx~{D* h@@@c�:
 �bC �b�0° QÍ@@@c- b�C . kb@@@~}J&* v@@@Jv±* d@@@~6bp�D
 4*xB &*¡@@@~6&* b��E �Hb@@@�gD* �}Ax+ �*v```�«C 4*x@@@B

.tJ4bgD* ¯ ¥4b©
 fQ£�¹ fCx~7 �@@@E IÆ~7* vB �```zg«/ �```«H �bC
 �£�~{g�D kbEb�F �d@@@~6b²* ibmg�´ �-b£~6� ¢@@@<v-
 �£+ ¢@@@�< f@@@Cx~{D* h@@@�A*H .(DOS) �@@@6H2 �@@@�~6*
 �4°H2 �D&* 50 e4b@@@�J b§ �b��D* b@�D �```zg«/ �```«H

 Ãv@@@�gD *y@@@Gb/ �```zg«/ �bC (IBM) i2b@@@< b@@@Q´H
 fCx~{D* h@@@�c�A �b�£�< �~z£+/�6H2 f@@@E54 �@@@9x<
 b�gc�: �&* v�+ iÉJv�gD* �}�+ Ix/&* ¥wD* �```zg«/
 �£�;¡E v0&* �¡```°6Ì.ÉH �«J ��C k@@@£0 �(IBM)

 f+bgμ+ ��*w@@@F%* f@@@_~7b�D* h@@@A¡~6HxμJbE f@@@Cx~7 ¯
 vJv±* �b@@@��D* ¢�< �@@@�:&* .v@@@Jv/ �@@@E (DOS)

 f@@@�£�B i*¡@@@�~6 �¡@@@~}= ¯H .(MS-DOS) �@@@~6*
.(IBM) ibc~6b0 �¡~6 ¢�< hA¡~6HxμJbE ix�£~6

 �b@@@�F �b@@@�g~6* i*¡@@@�~6 lÉ@@@. �¡@@@~}= ¯
 ibc~6b²* �¡@@@~6 ¢�< ,x@@@�£~zD* h@@@A¡~6HxμJbE
 �EbJ&* �{£�J �bμA (CP/M) �b�F b QE&* �f£~|s~{D*
 ® k£0  4b~{gF* (MS-DOS)  �@@@~8*H .,Ì@@@1&°*
 80386 �gF(* ib±b�E  ̄�~6*H �b��+ �E*vsg~6*

.�zμ«F¡J ��°û´ (Windos X) �zC(* 5Hv�JH f�/*H ■
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 hB¡D* �D3 ¯ �£�~{gD* f��F&* hFbC . 80486 �.
 xE*H&b+ ���- b@@@��C b@@@GÌ=H (CP/M)  H  (CP/M)

 hEbB ¢g0 �q£-b�´* f@@@0¡D �E �vsg~z´* b�cgμJ
 ÈC&* �,vJv/ �vsg~zE f�/*H Ãv�g+ �+%* f@@@Cx~7

 .fQ£~|s~{D* ibc~6b²* ¤Evsg~z´ fE$ÉE
 n)bgF �£c�g+  �Xerox PARC�  f@@@@Cx~7 hEbB
 24¡@@@@�Fbg~6 v@@@@��E �@@@@E iÌ```c�«‚* �H2 lb@@@@p+&*
 .b@@@@�-y�/&* v@@@@0&* ¢@@@@�< ib@@@@£�£g~zD* ¯ lb@@@@p+&ÉD
 fJxJ¡~|gD* �v@@@@sg~z´* f�/*H iÌc�«‚* �Æ@@@@1*
 ,4&bAH �)*¡BH ibF¡�J&*H wA*¡F �E b�£A b§ (GUI)

 �«g°6 vGb~7 ��4b+ fCx~7 ¶(* ,4bJ5 ¯ .�@@@@μpgD*
 f�/*H �f@@@@C4b~{´b+� �@@@@+%* d~6b0 �Æ@@@@º õ```H¡/
 �4¡�D* ¢�< b�g�£B �42&*H f@@@@ QJxJ¡~|gD* �v@@@@sg~z´*
 f�/*¡+ �@@@@��J �+%° �@@@@£�~{- �b@@@@�F �£�~|g+ �b@@@@�A
 �£�~{gD* �b�F ob@@@@gF(b+ �Hx~{´* ¢�gF*H �f@@@@ QJxJ¡~|-
 ��-x´*  x�~zD kb QJ4b© qm�J µ ¥w@@@@D* (Lisa) *y£D
  Ix1&* fDHbp§ �bB õH¡/ �μD .�E*vsg~6* f+¡�~8H
 v�+ �x�c OE �μ~{+ q½ ¥wD* Y�7¡g�CbE �+&* Y� Qv�A

.�*vsg~6°* fD¡�~6H x�~zD* f�μ~{E f±b�E
 �7¡g�CbE rbm�+ ,x.&bgE hA¡~6HxμJbE hEbB
 obgF(b+ (MS-DOS) ¤@@@�£�~{gD* b@@@�Eb�F x@@@J¡�g+
 �v@@@sg~zE f@@@�/*¡+ �¡@@@<v´* ¤@@@�£�~{gD* b@@@�Eb�F
 ¢g0 �1985 w@@@�E .Y5Hv�JH Y�@@@g�~6&*H f@@@ QJxJ¡~|-
 v�g�J 5Hv@@@�JH �£�~{gD* �b@@@�F �bC �1995 �b@@@<
 4¡�; ¢@@@g0 (MS-DOS) ¢@@@�< ¤@@@~6b~6&* �μ@@@~{+
 (MS-DOS) 4H2 �@@@£A �|Q��- ¥w@@@D* 95 5Hv@@@�JH
  ̄.fÂv�D* nE*ÄD* ,vFb~zEH �b��D* �@@@£�~{- ¯
 �£�: �Jv�g+ hA¡~6HxμJbE hEbB ��1998 �b<
 �=4 .98 5Hv�JH �@@@~6* �£�< ��:&*H b�Eb�F ¢@@@�<
 �i*xJ¡�- �E 98 5Hv@@@�JH H 95 5Hv�JH �@@@A*4 bE
 f�D ib£¸Ä+ b��g0* b@@@�GÉC ÍEb��D* �(* °(*

.h+ -16 �gF(* nDb�E ¢�< fc Q~|�´* �£�mgD*
 ¤- �(* 5Hv@@@�JH �£�~{- �b�F  5Hv@@@�JH h@@@E QvB
.h+-32 �b@@@�F ¢�< �@@@)b�D*  (Windows NT) 

�95 5Hv@@@�JH �E kb�A*¡gE ¤@@@- �(* 5Hv@@@�JH x@@@�g~6* 
 h@@@FbC .v@@@Jv/ �@@@E �@@@Q�C �@@@g+bgC h@@@­ �@@@ QF(* °(*
 �£�g~z£~6 ¤- �(* 5Hv@@@�JH �&* � QB¡g- hA¡~6HxμJbE
 �D3 Q�&* °(* ��EbC �μ~{+ (MS-DOS) �b�F $b�D(*
 ¶(* �¡~8¡D* ¤@@@- �(* 5Hv�JH ¢�< �bC .lv@@@pJ µ
 �¡~6 ¢�< ,x�£~zD* �@@@� QpJ ¢g0 f�+*xD* fs~z�D*
 �bC .ibCx~{D* �¡@@@~6 kb~8¡~|1 ��£�~{gD* f@@@��F&*
 �E ÌcC �μ~{+ 2b@@@�g~6* vB ¤- �(* 5Hv@@@�JH �b@@@�F

 v«�J2 �bC k£0 (VAX VMS)  �£�~{gD* �b@@@�F
 .�£� Q�~|E v@@@0&* ¤@@@- �(* 5Hv@@@�JH �@@@�~|E x```�JÉC
 ¤- �(* 5Hv@@@�JH �@@@E f@@@~zEb³* f@@@s~z�D* h@@@£ Q� O~6
 �@@@E �bC .�1999 �b@@@< f@@@J*v+ ¯ 2000 5Hv@@@�JH
 5Hv�JH �E k QÉC ��sJ �&* 2000 5Hv�J¡D ��s´*
 b�C lvpJ µ �D3  �&* °(* �4 ¤- �(* 5Hv@@@�JH H 98
 hA¡~6HxμJbE h@@@E QvB �@@@DwD .�@@@D kb@@@� Q�º �bC
 5Hv�JH b�£�< ��:&* 98 5Hv@@@�JH �E fD Qv�E fs~zF

.(Windows ME) ¤E
 h@@@A¡~6HxμJbE  �@@@E  5Hv@@@�JH  4¡@@@�;  v@@@�+
 �f£~|s~{D* ibc~6bp�D �b��C �+%* �E �7¡g�CbEH
 b@@@ SJ¡B  kb@@@~zAb�E  �@@@-É£jEH  �@@@zμ£F¡J  �b@@@�F  5x@@@+
  ib�/*H 4¡�; �EH  .ibμc~{D* �2*¡1  ̄ kb~8¡~|1
 ib@@@c~6b²*  �¡@@@~6  ¯  f@@@ QJxJ¡~|gD*  �v@@@sg~z´*
 �Eb�F lvpg~6* �zμ£F¡J �b@@@�F �(bA �f£~|s~{D*
 �~|g�E  ̄(IBM)  ̄��~8 ¥wD* 5Hv�JH �@@@zC&*
 �zμ£F¡J ¤Evsg~zE d@@@�=&* �&* �=4 �ib@@@£�£Fb�jD*
 �E ���D* �¡@@@� Q~}�J �@@@JwD* Í@@@AÆp´* �@@@E �@@@G
 �*vsg~6* �H2 f@@@£¸ÄD* x@@@E*H&°* w@@@A*¡F �É1
 ib@@@c~6b²*  f@@@��F&*  ¯  .�v@@@sg~z´*  ib@@@�/*H
 5Hv�J¡D kb~zAb�E �zμ£�£D �b�F x~{gF* f@@@£~|s~{D*
 .f~8b³* ib@@@~z~6'¡´*H ib@@@�Eb±* �@@@E Ì@@@jC ¯
 f�£c~7 ibEv1 � Qv@@@�- 5Hv�JH �zC(* f�/*H h@@@FbC
 �*vsg~6* �@@@E ��7¡g�CbEH 5Hv@@@�JH �@@@E Qv�- b@@@§
 �vsg~z- � Ny O0 ¶(* fAb~9(* �wA*¡�D* ,4*2(*H ,4&b�D*
 �vsg~z´* f�/*H ibEv1 ¤��gD 5Hv�JH �zC(* �E

.�D3 vJxJ �´ f�EbμD*

 w�E �£�~{gD* f��F&* 4 Q¡�- tJ4b- f�/*xE v�<
 q~}gJ è«HÉH v@@@�< ¤�BxD* d~6b²* ,x@@@μA 4¡�;
 bGb��§ ,2¡@@@/¡E hFbC �£�~{gD* �b@@@�F ,xμA Q�&*
 �bC �£�~{gD* �b@@@�F �&* °(* �fJ*vcD* w�E �@@@£~zcD*
 ib Q��E �E  4¡�- �0*xE Ä< kb_£~{A kb_£~7 �@@@�g�J
 b@@@�J2'¡- ib@@@ Q��E ¶(* �@@@ Q�~{´* H&* n@@@EÄ´* b@@@�J2'¡J
 �vsg~z´* f@@@�/*H 4¡�; �@@@D3 �E .ib@@@£¸ÄD*
 �fQ£¸ÄD* xE*H&°* f@@@+bgC �< kb~9¡< f@@@ QJxJ¡~|gD*
 �b~zF(°* �*v@@@cg~6b+ 4 Q¡@@@�g- f@@@£��gD* h@@@FbC v@@@�A
 k*v££«H �w£��gD* ¯ kbgBHH k*v�/ ,x~|gº fD%°b+
 �=4H .�v@@@sg~z´* �@@@E ¡�~zD*H &b@@@�³* 42b@@@~|´

 ¥wD* �£�~{gD* f��F&* ib£¸ÄD �4b~zg´* 4 Q¡�gD*
 f£~6b~6&°* f@@@�£;¡D* Q�&* °(* �2¡@@@��D* Ä@@@< �-v�~7
 4Hv+ �¡�J �@@@£�~{gD* �b�F Q�@@@;H � k*ÌjC Ì@@@�g- µ
 ¶(* fAb~9(* Ix1&°* f��F&°*H 2bg�D* Í+ �@@@£~6¡D*
 2 Qv�- �EH .2bg�D* i*4vB �E k*v£�g~zE .�vsg~z´*
 ���- �&* �μÂ fJyCxE ,xC*3 2¡/¡D ÍEvsg~z´*
 �¡��E x�; �v@@@0*¡D* hB¡D* ¯ f@@@��E �E È@@@C&*
 f+bmg~6* �£�~{gD* �b�F 4 Q¡�-H �,2v�g´* f¸ÄD*
 ibc~6b²* ix@@@�; bEv�<H .ÍEvsg~z´* 2 Qv@@@�gD
 ix�; �fμc~{D* Ä< b�Db~|-* �μE&*H f@@@£~|s~{D*
 ibc~6b²* Í+ �~z�- ¤gD* fμc~{D* �@@@£�~{- f��F&*
 �bC ÍgDb²* ÉC ¯ .n@@@E*ÄD*H ib@@@��´* �H*vgD
 �&b+ �vsg~z´* f@@@/b² d£mg~zJ �@@@£�~{gD* �b@@@�F
 �b�- ibQ£��< Q�¹ Q�p£D �Eb�E �E 4 Q¡�JH �@@@ Q~6¡J
 �fμc~{D* o4b@@@1 ib��´* �2bcgC �d@@@~6b²* o4b1
 hFbC �£�~{gD* f@@@��F&* 4 Q¡@@@�- 2¡�< Ä@@@<H . kÉ@@@jE
 f��F&°* ¢@@@�< b�E*vsg~6* &*v@@@cJ ¤@@@gD* ib@@@£��gD*
 �x�~8&°bA x�~8&°* ibc~6b²* ¶(* ��g�- �,ÌcμD*
 ¢�< ��jEH �f£~9*ÆA°* ,xC*wD* ¢�< �D3 �c��J

.ibμc~{D* f��F&*

�``````/*x´*
 �f@@@jJv²* �@@@£�~{gD* f@@@��F&* ��HÉ```cFÉJ HQv```F&*-1

.�2002 �ÁbjD* 4*v~8(°*
 �k@@@Jv²*  f@@@c~6¡²*  t@@@J4b-  �õ```J5*HÌ°6  �¡```H-2

.�2003 �¤- ¥&* �&* i*4¡~{�E

 �x�~{D*-�/xD* ,4¡�~6* ��```zCHxH �JQvJxA - 3
.�1995 �·yJ*H �~zJ2&*

 f@@@+bgCH n@@@£+b+H y@@@£A¡D ��```z°zF*xAH ¤```/¡«A-4
 v�m´* �fc~6¡²* tJ4b- ib£D¡0 �1843 i*x@@@CwE

.�2003 ��4� 2v�D* 25
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 ¯ b�-bJ*v+ w@@@�E �£�@@@~{gD* ��F 4¡�- ¶*¡-
 ¶(* h�~8H ¢@@@g0 �@@@Jx~{�D* �x@@@�D* ib@@@£�£~z�1
 bG4¡�- ¶*¡g£~6H ��EyD* 4¡�g+ ,4¡�gE f@@@��F&*
 �f£��< i*v@@@mg~zEH ibAb~{gC* �@@@E &*x�J bE �E
 b�gBH ¢g0 f@@@��F&°*  wG 4¡�gD 2x@@@~6 ¤�J b@@@�£AH

�x~9b²*
á«dhC’G áª¶fC’G 

 (Bach Systems� f£DH&°* f��F&°* h� Q� O~8
 �@@@μpg�D  �@@@Jx~{�D*  �x@@@�D*  ib@@@£�£~z�1  �É@@@1
  wG hFbC hB¡D* �D3 ¯ �f@@@JyCx´* ibc~6b²b+
 bE �vsg~z- f�s~9 ,y�/&* �< ,4bc< ibc~6b²*
 (Punched cards� f@@@+¡�j´* ib@@@Bb�cD* ¢�~zJ

 (Line printers� f£�³* ib@@@�+b�D*H �b12(ÉD
 (Tape drives� f:x~7&°* ibCx¹H �o*x@@@1(ÉD
 nEbFx+ ¥&* w@@@ Q�� O£~6 k£0 �¥¡Fb. �@@@Jys- �~6¡C
 w£��g+ n@@@EÄ´* d@@@=xJ b@@@Ev�<H(Job�  f@@@��§
 �AxE ib£���D* f@@@Ax= ¶(* d�: �~6xJ b@@@E f��E
k£0 �ib@@@@@Fb£cD*H n@@@EbFÄ�D f@@@@+¡�j´* f@@@Bb�cDb+ 
 �@@@E �@@@<b�- H&* �@@@μ« ¥&* �@@@D �@@@z£D n@@@EÄ´* Q�(*
f@@@�~6*¡+  f@@@Bb�cD*  f@@@±b�E  �@@@g-  3(*  .�b@@@��D* 
 kbp/bF n@@@EbFÄD* �bC *3(* .(Operator� �@@@ Q�~{E
 �~6xO- ��~{A fDb0 ¯H �nEÄ´* ¶(* �gm£gF �@@@~6xO-
  wG �É1 �£�~{gD* �b@@@�F �bC .&b@@@�³b+ f@@@s~zF
 �g��EH �bE v@@@0 ¶(* $¤�+H k*v@@@/ �£~z+ ,Æ@@@�D*
 h��gF* vB 42b~|´* �£�/ �&* �E vC&bgD* ,v@@@£0¡D*

.Ix1&° f��E �E
á«æeõdG ácQÉ°ûŸG áª¶fCG 

 q@@@��~|E  x@@@�;  ib@@@£¸ÄD*  4¡@@@�-  �@@@E
 (Multi programming�  ,2v@@@�g´*  f¸ÄD*
  ̄f��E �E È@@@C&* �£�«  ̄�@@@-xμA �@@@|s�g-H
 f����D v@@@0*H 4v~|E �|£~|s- �@@@E ,x@@@C*wD*
 ¯ rbgE 4v~|´* �¡μJ �&* �x@@@~{+ �/bg« ¤gD*
 bE nEbFx+ �vsg~zJ bEv�< � kÉj�A .f�p�D* ��-
 f±b�´* ,v0H �¡μ- o*x1(°* H&* �b12(°* 5b@@@�/
 �E*vsg~6* �@@@μ�£A f@@@0bgE (CPU� f@@@JyCx´*
 ,2 Qv�g´* f¸ÄD* i2bB .x1%* n@@@EbFx+ f�~6*¡+
 f£�EyD* fC4b~{´* f@@@��F&* ¤G Ix1&* ,x@@@μA ¶(*
 ¯  �@@@|s�g-H  �(Time Sharing Systems)

 � f��gs´* �b�´* Í+ 42b~|´* f@@@C4b~{E f£FbμE(*
 ,Æ�D 4v~|´* y@@@m0 �£�g~z- f@@@��E �C �&* ¥&*
 �E �x@@@~6&* d@@@~6b²* Q�&* b@@@§H �f@@@�£�E f@@@£�E5

 �£�~{- �b@@@�F ¥&* �@@@E ¢F2&°* I¡@@@g~z´* v@@@�J
 �@@@E  ¶H&°*  f@@@�c�D*  �@@@j­  ¤@@@GH  ��@@@-*¡F ¡G
 v�< ,xC*wD* ¯ b@@@��£�« �@@@gJ ¤gD* ib@@@£¸ÄD*
 ,*¡@@@�D* x@@@ QA¡- .�@@@£�~{gD* $v@@@+ H&* �b@@@��D* �É@@@B(*
 f�)b~{D* fJyCx´* ibEv³* ¶(* �¡~8¡D* f@@@£FbμE(*
 ��~{-H .ib�£c�gD*H �b��D* n@@@E*x+ �μD Ix1&°*
 �,xC*wD* ,4*2(* ��b@@@�´* f@@@DHv/ �ibEv³*  w@@@G

.2bg�D* ,y�/&° �¡~8¡D*H ��8x��D �¡~8¡D*
 �b�F Q�(b@@@A �,*¡��D f@@@c~z�Db+ �b@@@²* ¡G b@@@�C
 f�/*H ,4*2(° �b@@@�F ib@@@£¸Ä+ 2 QHy@@@J �£�~{gD*
 ,4*2(* �@@@jE �b@@@�  ́i*H2&* H f@@@£E¡~6xD* �v@@@sg~z´*
 ib@@@£¸x+  H  �@@@£�~{gD*  �b@@@�F  2*v@@@<(*H  ib@@@��´*

. ,v<b~zE
 �@@@�F 4¡@@@�-H �@@@)b;H �b@@@�´* *w@@@G �Hb@@@�gJ

�¤-&bJ b�C �D3H ��£�~{gD*

 ø```Y ádhDƒ```°ùŸG äÉ```«›ÈdG ø```e á```Yƒª› ƒg (Operating System - OS) �«�```°ûgdG �É```�F
 ÉææμÁh �d°6É²G 2ÉgYh �vsg°ùŸG ÍH �«°6h �jÁh �d°6É²G äÉ«›xHh (2ÉgY� 2QGƒe ,QG2(G
 ��je á«```°6É°6&°G �É```�ŸÉH �«�```°ûgdG �É```�F �ƒ�J .�vsg```°ùŸG è```eGxH �«�```°ûgd á```��e �``` QF(G �ƒ```�dG

 á«Ax�dG ,õ�/&Éd �ƒ```°8ƒdG �d�°|dG �8x�dG �,x```CGwdG� d```°6É²G Q2É```°|e �```|«°|sJh ,QG2(G
 �oGx1(°Gh �É12(°G ,õ```�/&G  ̄�μpgdGh �x```eGh&°G �e �eÉ�gdG á```Jƒdh&G d```«JxJh �(t```d(G..á�p�ŸG

. �«�°ûJ �É�F �hvH d°6É²G �ª�J° �dwd �äÉ��ŸG ,QG2(Gh �äÉμc°ûdG ä°É°|JG �«�°ùJh

.á«dh&°G áª�F&°G v0&G áHƒ�jŸG äÉBÉ�cdG ■
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 �EbC Q�&b@@@+ x@@@�~{J �v@@@sg~zE �C Q�(b@@@A �b@@@~zF(°*
.�EvsJ �b��D*

 �E hB¡D* fC4b~{EH ,2v�g´* f¸ÄD* i4¡:
 obgpJ qc~8&*H Ì@@@@cC �μ~{+ d~6b²* �b@@@@�F ,$b�C
 ��F hpc~8&bA �* kv@@@@£��- ÈC&* �£�~{- �b�F  4Hv@@@@+
 �(Scheduling� fDHv±b+ �b£��D obg« �£�~{gD*
 �4*x�D* 3bs-*H f��gº nE*ÄD 42b~|´* ym0 ¥&*

.(" 4v~|´* *wG �vsg~zJ �&* dmJ nEbFx+ ¥&*�
 �£�g~zJ �vsg~z´* qc~8&*  ,Æ�D*  wG �É@@@1
 ¶(* f/b²* �H2 ,x@@@~7bcE �b@@@��D* �@@@E �@@@Eb�gD*
 f£��< ¡G vJv/ q@@@��~|E x@@@�;H �� Q�~{E 2¡@@@/H
 ¤@@@G  f@@@��´*  h@@@pc~8&*  ·b@@@gDb+  �(Process)

.w��£~6 ¥wD* nEbFÄD*
á«°üî°ûdG áª¶fC’G 

 b k~}J&* ix�; f@@@£~|s~{D* ibc~6b²* 4¡@@@��+
 �E �*¡F&°* �@@@�g+ f~8b1 �@@@£�~{- �@@@��D f@@@/b²*
 �vsg~z´* f��F&b+ ¢@@@�~zJ bE x��A .ib@@@c~6b²*
  (Single-user operating systems)  v@@@0*¡D*

.(Disk Operating System - DOS) �jE
ájRGƒàŸG áª¶fC’G 

 ,$b@@@@�CH ÄC&* f@@@@@@@@@<x~6 ¶(* f@@@/b²* i2bB
 f@@@@@@@@@@@J5*¡@g´* f@@@@@@@@��F&°* �@@@@@@@£�~|- ¢@@D(* x@@@@@@@jC&*
 2¡@@@/H  ̄�@@@|s�g- ¤@@@gD* �(Parallel Systems)

 ¢@@@�< ¥¡@@@g« ,v@@@0*H f@@@JyCxE f@@@±b�E ,v@@@0H
 f��§ ,b�B �C �¡�-  k@@@£0 �i*¡��D* �E v@@@Jv�D*
 k°v+ ¥5*¡gD* ¢@@@�< hB¡D* �z�F ¯ �@@@��- f��gº
 fEv³ ,b�B �C �v@@@sg~zO- k@@@£p+ ��~z�~zgD* �@@@E
 ÈC&* �&* ¤��J b@@@» �nEbFx+ �E $y/ H&* n@@@EbFx+
 ��± ��~z�F hB¡D* ¯ w��O- �&* �@@@μ» f��E �E
 �E * kv£��- ÈC&* f��F&°*  wG �j´ �@@@£�~{gD* �b�F

.,v0*H f±b�E ,v0H 2¡/H ¯ fEvsg~z´* ��-
á```YRƒ``ŸG á``ª`¶`fC’G 

 k*v@@@� O+ h@@@FÆF(°* f@@@μc~7H ibμ@@@c~{D* iv@@@/H&*
 ib Q��´* Q�(* k£0 ��@@@£�~{gD* ��F µb<  ̄ k*v@@@Jv/
 hpc~8&* v0*H d~6b0 Ä< kb�+b~6 �g- hFbC ¤@@@gD*
 �°%* b�~}�+ �< v�c- ibc~6b0 Í+ fCÆ~{E �%°*
 ¢�< ���J nEbFÄD* �E $y/ qc~8&* b�C .�b£E&°*
 x1%* d@@@~6b0 ¢�< �@@@��J x1%°* $y@@@±*H d@@@~6b0
 �hFÆF(°* f@@@μc~{C f@@@μc~7 f�~6*¡+ �@@@�E �@@@~|gE
 �f<5¡E hpc~8&* 42b@@@~|´* Q�(bA �D3 ¶(* f@@@Ab~9(*
 ¯ ,2¡/¡E ib��E ¶(* nEbFÄD* ob@@@gpJ vB k£0

 f��F&°* �g�<2 bE *wG �µb@@@�D* �E ��gº $y/
 ¶(* fAb~9(°b+ (Distributed system) f@@@<5¡´*
 ,vJv±* �b@@@�´*H f�+b~zD* �@@@��D* �b£/&* b@@@J*yE
 ¤G f<5¡´* f@@@��F&°* v@@@�-H .�b@@@E&°b+ �@@@μpgDbC
 hpc~8&* �@@@£�~{gD* ��F Q�&° � kb@@@£Db0 f@@@Evsg~z´*
 ¶(* f/bp+ �£�~{gD* �b@@@�F qc~8&*H � k*v£��- È@@@C&*
 x-¡£c�μD* �b@@@��D f��gº 42b@@@~|E �@@@E �Eb�gD*
 xJvE �C $*4vE ,v< ¥¡@@@« f���§ �c~7&* 4b~8H
 ¶(* f/bp+  4Hv+ ¡@@@GH ���~zB ,4*2(* �< �H'¡@@@~zE

.Ix1&°* �b~zB&°* �E �Hb�gD*

 ¯ f@@@@@@£~6b~6&* �@@@@@@)b@@@@;H �@@@@£�~{gD* �b@@@@@��D
�b��G&* �E d~6b²* ��<

 ¢�< �£�~{gD* �b�F �¡�J k£0 ��vsg~z´* ib��E �@@@@@£��- -
 �8x�DbC (Storage Media) �JysgD* �)b~6H �E v@@Jv�D*
 ��- �< kpcD* ��~zJ ¢g0 �¡�~}´* �8x�D*H d�~|D*
 ��E �b�F ¢�< �@@@£�~{- �b�F �C v�g�J b@@@�C �ib��´*
 f��F&* ���E v�g�- k£0 ��+ �8b1  (File System)

 �b@@@�F  ¢@@@�<  ,v@@@Jv±* 5Hv�JH hA¡~6HxμJbE �£�~{-
.(New Technology File Systems - NTFS)

 f@@@@@@@@@£@�@@@£c@@�@gD*  ib@@@@@@@£@@¸x@c@@D*  �@@@@@@@@@@£@@�«  -
 f�p�´* i*v0¡D* �E (Applications Software)

 ¶(* d~6b²b+ f�c-x´* �@@@JysgD* �)b~6H �@@@E H&*
 �£�pgD* f@@@£���+ 2¡~|�´*H .f@@@£~z£)xD* ,x@@@C*wD*
 f£~z£)xD* ,xC*wD* ¶(* �JysgD* �)b~6H �E b���F

 .bGw£��gD *v£�­ f±b�´* ,v0H ¶(* �.
 k£0 �f@@@£~z£)xD* ,x@@@C*wD* ,v@@@0H ¯ �@@@μpgD* -
 w£��- ¢�< b@@@�-4v�+ �£�~{gD* ��F �@@@��E y£�g-
 �&* H&* ��@@@~z�F hB¡D* ¯ v@@@0*H nEbFx+ �@@@E È@@@C&*
 ¯H �d~6b²* ¢�< v0*H �vsg~zE �E ÈC&* ���J
 �£�~{gD* �b�F ib@@@£DH'¡~zE ��~}g- i°b²*  w@@@G
 �E ÈC&* ¢�< f@@@£~z£)xD* ,xC*wD* �@@@J5¡- ib@@@£��<
 �vsg~zE �@@@E ÈC&* �b@@@~|-* f@@@Db0 ¯ �v@@@sg~zE
 d~6b0 ,y�/&*) ib£Ax�D* �Jx: �@@@< d~6b²b+

.(v0*H �£�~{- �b�F ¯ b��£�/ fCÆ~{E ·%*
 ��~{JH �o*x1(°*H �b12(°* i*v@@@0H ¯ �μpgD* -
 �< ibFb£cD* �b@@@12(* ¯ �@@@μpgD* ib@@@£��< �@@@D3
 �E b@@@GÌ= H&* ,4&b@@@�D* H&* q@@@£-b�´* f@@@0¡D �@@@Jx:
 ¢�< ibE¡��´* �9x< ib£��<H ��b12(°* i*v0H
 i*v0H ¥&* H&* f@@@�+b�D* ¶(* b@@@�Db~64(* H&* f@@@~7b~{D*

.Ix1&* o*x1(*
 �b�F �¡@@@�J k@@@£0 ��v@@@sg~z´* �@@@E �b@@@~|-°* -
 �x: �E �vsg~z´* �E �Eb�gD* �£��g+ �£�~{gD*
 �x1%°* �x�D* �@@@E ·%°* d~6b²* �E �@@@Eb�gD*H
 �E d~6b²* �v@@@sg~zE �μ�gJ �@@@D3 �É1 �EH
 �É:°*H �bGw£��- �@@@gJ ¤gD* ib£¸ÄD* f�+bgE
 ¢�< d@@@~6b²* bGx��J ¤@@@gD* ib@@@�0É´* ¢@@@�<
 d~6b²* �£/¡gD xE*H&°* 4*v~8(* �DwCH �f~7b~{D*

.fc~6b�´* �b�´b+ �b£��D

.�6h2 �É�F ¯ á°7É°ûdG ■

.¥ƒFÉ. øJõsJ �«°6h á:x°7&°G äÉCx¹ ■
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mÉ```Ø``�ŸG á```ª`¶fCG 
 Iv@@@D  ib@@@��´*  f@@@��F&*  �@@@E  v@@@Jv�D*  v@@@/¡-
 b@@@�E*vsg~6*  �@@@μÂ  ¤@@@gD*  �@@@£�~{gD*  �@@@�F
  �@@@zμ�£D �£�~{gD* �b@@@�F v@@@�JH �¤@@@�£c: �μ@@@~{+
�¤@@@GH � w@@@G ib@@@��´* f@@@��F&* �@@@E kb@@@<¡�- Ä@@@C&* 

 ext3, ReiserFS, Reiser4, GFS,  
 .GFS2, OCFS, OCFS2, NILFS 

 (XFS) ib@@��E f@@��F&* kb@@~}J&* �z@μ�£D �<vJ b@@@�C
 �@@@ QF(bA �@@@DwD f@@@Ab~9(°b+ �¤@@@)y/ �μ@@@~{+ (JFS)H
�J5¡- �Hv/ ib��E �b�F �EbC Ì= �μ~{+ �@@@<vJ 
 �@@@�<vA 5Hv�JH bE&*  .(NTFS)H  (FAT)  �@@@�´*
 �@@@@@@@@@<vJ k@@@£@0 2Hv@@@@@@@@¹ ib@@@@@@@@��´* f@@@@@@@��F&°

.(FAT16) H (FAT12) �@�A
 f��F&* d@@@�=&* �|£~|sgD �b@@@g�Jx: �b@@@�GH

� ,4¡Cw´* ib��´*
 v@@@£�+  2Hy@@@E  ib@@@��´*  �b@@@�F �¡μJ  �&*  b@@@E(*  -
 ��´* $b~{F(* f@@@@�Jx1 ¤GH �(Journaled) l2*¡@@@0

.�£�< h­ ¤gD* i*$*x/(°*H
 .(Un journaled) l2*¡0 v£�+ m2HyE Ì= �¡μJ �&* -
 i°b0  ̄ kb�E%* k*4b£1 (Journaled) �b�F v�J
 �b��D* �B¡- lv@@@0 ¡D kÉj�A ��b@@@��D* ,2b�g~6*
 ( kÉjE $b+x�μD* �b��F* fDb0 ¯) ,&bmA ���D* �<
 ¶(* obgp£~6 (Un journaled) ib@@@��´* �b�F �(bA
  ̄b£)b��- *wG lvpJ Í@@@0  ̄��|p�D* �E �¡@@@F

  . (Journaled) ib��´* f��F&*
 ib@@@@��E f@@@@��F&* �@@@@G&* (NTFS) f@@@@��F&* v@@@@�-
 �C �&* Í@@@@0 ¯ �l2*¡@@@@²* v£�+ ,2Hy@@@@´* 5Hv@@@@�JH
 .ext2 *v@@@@< bE �DwC ¤@@@@G �zμ�£D ib@@@@��E f@@@@��F&*
 f£<xA f@@@@D2&*H f@@@@D2&* �E ib@@@@��E �b@@@@�F �C �¡@@@@μgJ
 Ì@@@@=  ib@@@@AÉg1*  �b@@@@�G  �@@@@D3  �@@@@EH  �f@@@@�~|��E
 �@@@@~|�- 5Hv�JH ib��E f@@@@��F&* kÉ@@@@j�A �f@@@@;¡p�E
 (\) f�/*xD* f�)b´* f@@@@:x~{Db+ i*v�m´* 4b~zE Í@@@@+
 ��x0&°* f@@@@Db² f~6b~z0 Ì@@@@= ib@@@@��´* $b@@@@�~6&*H

 f@@@£~9*ÆA°*  ,x@@@C*wDb+  ¢@@@�~zJ  b@@@E  �@@@J¡μ-  -8
 ,xC*wD* ¯ b��E ,2b�g~6°* �μÂ f0b~zE Ì@@@A¡gD

.f£)*¡~{�D*
�f£-%°* �x�Db+  É<&* ,4¡Cw´* �*vG&°* w£��-  �gJ

 fEvsg~z´* Ì=H ,x@@@=b~{D* ib0b~z´* x~|0 -1
. ,xC*wD* ¢�<

 $*y/&°* �E h+b. 2v< ¶(* ,xC*wD* �£~z�-  -2
 $b�.&* b@@@��m0 Ì£�- �@@@μÂH �@@@m²* f@@@-Hb�gE
 $*y/&°* �m0 Ì£�- �DwCH �n@@@EbFÄD* �£�~{-
 ¯ �ysg~6 ¤@@@gD* ibFb£cD* �m0 ¢@@@�< *2b�g<*

.$y±* *wG
 nE*ÄD* n)bgF �@@@�² ,2v¹ �@@@CbE&* Í@@@£�- -3

. ib��´* �DwCH �JysgD* �)b~6H ¢�<
 b���FH b��£�~{- $b@@@�F(* ® ¤gD* nE*ÄD* �@@@~|A -4
 Q�(* k£0 �JysgD* �)b~6H ¢�< �Jys- �CbE&* ¶(*

� ¶(* obg« nEbFÄD* �£�~{- f£��<
.d�~|D* �8x�D* �E fs~zF $b<vg~6* -

 nDb���D ��~zJ ¤μD f£)*¡~{�D* ,xC*wD*  ̄b��~9H -
 v��A �ib@@@@£���D* �@@@@Jx~z-H nEbFÄD* �@@@@E �@@@@Eb�gD*
 fs~z�D* �w@@@@p+ ,xC*wD* �¡@@@@�- nEbFÄD* �É@@@@=(*
 ¢�< k*2b@@@@�g<* f£)*¡~{�D* ,x@@@@C*wD* ¢@@@@�< ,2¡@@@@/¡´*

.���- ¤gD* nE*ÄD*H b��m0
 nE*ÄD* Í@@@+ ibFb£c�D �2b@@@cgD* f@@@£��< ,4*2(* -5
 Í+ v0*¡D* nEbFÄD* ¯ �@@@DwCH ��£�~{gD* $b@@@�.&*

.�JysgD* �)b~6HH �£�~{gD* ,xC*3

 �< f@@@Bb�D* �@@@�B $b@@@�1&* f@@@±b�E -
 nE*Ä�D  `/b�´*  �@@@B¡gD*H  ,y�/&°*

.ibE¡��´* ,4b~z1 ¥2b�-H
 �ib@@@Fb£cD*  4b@@@~zE  ¯  �@@@μpgD*  -
 ���+ �£�~{gD* �b@@@�F �¡�J k@@@£0
 �E d@@@~6b²* �@@@1*2 ib@@@Fb£cD*
 ¶¡@@@gJ  b@@@�C�Ix1&*  ¶(*  ,v@@@0H
 i*v0¡D* Í@@@+ b@@@�D2bc- �@@@£��-

.5b�±b+ f��gs´*
 ��b��D* fJx~6 ¢@@@�< f�Abp´* -
 Ì= �¡~8¡D* �v< �b@@@�~}D �D3H
.ib£¸ÄD*H ibFb£c�D �+ r¡�~z´*
 �·%°* d~6b²* 24*¡E ,4*2(* -

 ,x@@@@C*wD*  ,4*2(*  ¯  �@@@@j�g-H
 �b12(°*  i*v0HH  f~z£)xD*
 f±b�´* ,v@@@@0HH o*x1(°*H

 .¥¡FbjD* �JysgD* i*v0HH fJyCx´*

 �@@£�~{gD* �@@@@�F �b@�E 5x@@@@+&° �x�gD* �@@@μÂ
 �¤@-&bJ b@�£A

Iô`cGòdG IQGOEG 
 �É�g~6* b@@@�F&* ¢@@@�< ,x@@@C*wD* ,4*2(* �x@@@�-
 �É@@@�g~6°* ·%°* d@@@~6b²* 5b@@@�/ ¯ ,x@@@C*wD*
 b��E $y/ �C �E ,2b�g~6°* �@@@μÂ k£p+ �jE&°*
 �μÂ �Dw+H �$*y/&°*  w�D �£��- H&* 4*vG(* �H2
 v0*H �%* ¯ nE*ÄD* �E �μ» 2v@@@< ÄC&* w£��-
 $y±* ¢�~zJ b�C ��Cb@@@~{E H&* �£��- lHv@@@0 �H2
 ,xC*wD* xJv§ ,xC*wD* ,4*2(* �b@@@�E ¶¡gJ ¥w@@@D*
 ,4*2(*  �*v@@@G&*  �@@@EH  �(Memory Manager)

 �¤-&bJ bE ,xC*wD*
. ,xC*wD* ¢�< ib��´* �JHb�< kJv« -1

.,xC*wD* ¢�< nE*ÄD* Í+ fC4b~{´* -2
. �£�~{gD* $b�.&* ib��´*H nE*ÄD* fJb�0 -3

. �£�~{gD* ,xC*3 ,$b�C ,2bJ5 -4
 k*2b@@@�g<* b��£�~{- �μ�´* nE*ÄD* 2v< ,2bJ5  -5

.f0bg´* ,xC*wD* ¢�<
 �E fEvsg~z´* Ì= $*y/&°* �b@@@m0&* �|£��- -6

.b��E ,2b�g~6°* fDHb¹H ,xC*wD*
 n@@@E*ÄD* ¶(*H �E ibFb£cD* ��F ¯  f@@@<x~zD*  -7

.�£�~{gD* $b�.&*

.�É12(°G ,v0h ¯ ,xCGwdG äÉFÉ«H ,$GxB ■

.(RAM) á«)Gƒ°û�dG ,xCGwdG ■
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 �fμc~{D* ¢�< f@@@@��gs´* d~6b²* ,y�/&* Í@@@@+ �<b�gD*H
 q~6b´*H �f@@@@�+b�D*H �ib��´* ��@@@@jE 42b~|´* �@@@@C4b~{JH
 x��J �&* �μÂ f@@@@��F&°* v0&* Q�&* ¢@@@@��J b» �¤@@@@)¡~}D*
 fJb�+ f+bj§ i°¡@@@@C¡-HÄD* v�-H .x1%* �b�F f@@@@μc~7 ¯
 �jÂ �@@@@+b: �C �&* k@@@@£p+ �@@@@+*¡: ,v@@@@< �@@@@E f@@@@F¡μgE
 �E ÌjμD* Q�&* b�C �,2v¹ f��§ �¡�J Í�E �¡C¡-Hx+
 i°¡C¡-HÄD* �E ÈC&* H&* k*v0*H �<v- �£�~{gD* f@@@@��F&*
 f��F&* ¯ (SNA) �jE �� Q�~|E �μ+ f~8b³* fJv£��gD*
 ¯ h@@@@A¡~6Hxμ£§ f@@@@~8b³* i°¡@@@@C¡-HÄD*H �(IBM)
 f�£�E �b�§ f~8b1 i°¡@@@@C¡-Hx+ b~}J&* �b�G .5Hv�JH
 �b�G �b@@@@< �μ~{+H �ib@@@@����D �¡@@@@~8¡�D (NFS) �@@@@jE
 b�~}�+ �@@@@< ��gs- ¤@@@@gD* i°¡@@@@C¡-HÄD* �@@@@E v@@@@Jv�D*

.b�g�£;HH b���< ¯ �}�cD*
øeC’G 

 �£�~{gD* �b@@@�F 4¡@@@��E �E �@@@E&°b+ v@@@~|�J
 �¡~8¡Db+ rb@@@�~zD* �cB ÍEvsg~z´* �@@@E ��pgD*
 ib£0É~8 I¡g~zE �£�~|-H ��b��D* $*y/&* ¶(*
 �£m«H �ÍEvsg~z´* �C �@@@μ�Â ¥w@@@D* �¡~8¡D*
 xJvE bG2vpJ ¤gD* f~6b£~z�D kb�c- �¡~8¡D* I¡g~zE
 ib��´*  ̄�b@@@E&°* �¡μJ �&* �@@@μÂ b@@@�C ��b@@@��D*
 4*v@@@±* �@@@jE h@@@FÆF(°b+ �b@@@~|-°*H n@@@E*ÄD*H

.(Fire Wall) ¥4b�D*
  óîà°ùŸG á¤LGh 

 ¤G (User Interface – UI) �vsg~z´* f�/*H v�-
�bGv)*¡A �EH �d~6b²b+ �vsg~z´* �+xD f�£~6¡D*

.d~6b²* �E �Eb�g�D f�£~6H �vsg~z��D x UA¡- -
.,*¡�D* ibEv³ �¡~8¡D* �E �vsg~z´* �μ S­ -

.ib�£c�gD* �£�~{- �E �vsg~z´* �μ S­ -
.i*v�m´*H ib�@�´* �9*x�g~6b+ �vsg~z��D q�~z- -
�¤-&bJ bE �vsg~z´* ib�/*H �*¡F&* x�~7&* �EH

 x``````````````````````````eGh &°G x`````````````````````````````````````````````�°6 á````````````````````````�/Gh ■
 �E v@@@�-H :(Command Line Interface-CLI)

 xE*H&°* f@@@+bgC ¢�< v�g�- ¤@@@gD* ib�/*¡D* �v@@@B&*
 bGw£��g+ n@@@Db�´* �¡�£D q@@@£-b�´* f0¡D f@@@�~6*¡+
 Q�&* q@@@~}gJ b�G �@@@EH ��@@@~z�~zgE �μ@@@~{+ ,x@@@~7bcE
 ��b���D 2v�g´* w@@@£��gD* �<v- ° ib�/*¡D*  w@@@G
  (DOS) b@@@�Evsg~z- ¤@@@gD* f@@@��F&°* �@@@E ¡@@@G H

.f��gs´* b�-*4*v~8(b+
 á```````````«````eƒ°6xdG �v``````````````````````````sg°ùŸG á``````````````````````````````�/Gh ■
 ,4bc< ¤GH :(Graphical User Interface-GUI)

 ��~z- ibF¡�J&* H k*4¡@@@~8 xA¡- f£E¡~64 f�/*H �<
 �*vsg~6* �@@@E ��μ­H b��E �Eb�gD* �v@@@sg~z��D
 �f£E¡~6xD* ib�/*¡D* ��~9 xE*H&°* x�~6 f�/*H
 �*vsg~6* q@@@£g- f@@@£E¡~6xD* f@@@�/*¡D* Q�&* ¢@@@��§
 �E f�/*¡D*  w@@@G Äg�-H .xE*H&°* x@@@�~6 f@@@�/*H
 �b@@@E*vsg~6* b@@@GÈC&* H ib@@@�/*¡D* �*¡@@@F&* d@@@~zF&*
 f@@@�/*¡D*   w@@@G  �v@@@sg~z-  ¤@@@gD*  f@@@��F&°*  �@@@EH

.�zμF¡J H �zμ�£DH f��gs´* �-*4*v~8(b+ 5Hv�J¡D*
 fjJv²* �£�~{gD* f��F&* d�=&* �&* xCwDb+ xJv±*
 b��£+ �(GUI) f@@@£E¡~64 �v@@@sg~zE f@@@�/*H xA¡- �¡@@@£D*
 Í+ �£.H �μ~{+ �vB&°* �£�~{gD* f��F&* �}�+ �@@@@+x-
 i*4*v~8(°*  �jE) ,*¡@@@@@@�D*H f@@@@£E¡~6xD*  f@@@@@�/*¡D*
 f@@@@��F&*  b@@@@E&*  (�@@@@6(*.H&*  �b@@@@EH 5Hv�JH �E  ¶H&°*
 ib£E¡~6xD* �b@@@@�F Í+ �~|�gA lv@@@@0&°* �@@@@£�~{gD*
�@@@@zC(*.�6(*.H&*  �b@@@@E ¯  b@@@@�C)  ,*¡@@@@�D*H  ¢@@@@<x�D* 

.(.¤- �(* 5Hv�JH ¢�< f£�c´* f��F&°*H
 x`````«`cμg�d á````````````�``HÉ�dG �v```````````````sg°ùŸG á``````````````�``/Gh ■
 f@@@�/*H ¤@@@GH :(Zoom User Interface - ZUI)

 b��μDH �@@@£�~{gD* v£B ib�£c�gD* �£�/ b@@@�£A �¡@@@μ-
 x@@@��D* 2x@@@m§H d@@@gμ´* q@@@�~6 ¯ ,x@@@�~|E �¡@@@μ-
 b@@@GÌcμg+ �@@@£�~{gD* �b@@@�F �¡@@@�J b@@@�-bF¡�J&* ¢@@@�<
 .b@@@GÌ�~|g+ �¡@@@�J b@@@~}J&* $b@@@�gF°* v@@@�<H ��@@@�A
 �@@@E �¡@@@�D* *w@@@G �v@@@sg~z- ¤@@@gD* ib@@@�£c�gD* �@@@E
 Ì= b��μD �(Iphone), (Google Maps) ib�/*¡D*
 �&* d/¡g~z- b�QF&° fBÉ��D* �£�~{gD* f��F&° ,wc¹
 �¡μ- ·bgDb+H ��£�~{gD* v£B ib�£c�gD* �£�/ �¡μ-
 f0b~zE ���g~z-H f@@@£)*¡~{�D* ,xC*wD* ¯ ,v@@@/*¡gE
 µbE d~6b²* $*2&* ��~9 ¶(* ¥2'¡J b» ���E ,ÌcC
  w£��- d�~|J b@@@E *wGH �d~6b�´* (2b@@@g�D*) xA¡gJ

.,ÌjμD* ib�£c�gD*H nE*ÄD* i*3 f��F&ÉD

: �`````/GxŸG

http://ar.wikipedia.org

http://www.uobabylon.edu.iq/uobCo-
leges/ad~downloads/5_16937_780.pdf

.xeGh&°G x�°6 á�/Gh ■

.x``«`cμg�d á```�``HÉ�dG �v``sg°ùŸG á�/Gh ■

 �@@@@g£A �zμF¡J �£�~{- �b@@@@�F b@@@@E&*
 �*vsg~6b+ i*v�m´* Í+ �~|�D*
 $b@@@@@@@�~6&*H (/) f@@@@@�@)b´* f@@@@@@:x~{D*
.�x0&°* fDb² f~6b~z0 ib��´*

äÉ``````````μÑ`°ûdG 
 �@@@@£�~{gD*  f@@@@��F&*  d@@@@�=&*  v@@@@�-
 �*v@@@@sg~6*  ¢@@@@�<  ,42b@@@@B  f@@@@jJv²*
¤@@@´b�D*  ib@@@@@@@@μc~{D*  �¡@@@@@C¡-Hx+ 
 ibμc~{D* i°¡@@@C¡-Hx+H �(TCP/IP)
 ÍF*¡@@@@�D* �@@@@@@@@@@E f@@@@@@@<¡�  ̧¤@@@@@@@@G
 �b@~|-°* ¯ f�μpg´* i*$*x@@@@/(°*H

١٥ g1435   ôÁ  (109)Oó©dG`وظائف نظم التشغيل وتطورها



 (Switch) áμÑ°ûdG ™jRƒJ Iõ```¡LCG h (Routers)
 QÉªbC’Gh äÉ```ÑcôŸGh (GPS) á```MÓŸG Iõ```¡LCG h
 IôAGƒgŸG �```£�°ûgdG á```ª�FCG 2 Qv```�gJh .á``` Q£<É�°|dG
 �vsg°zª�d ÈcCG á```FhôE ôAƒj É» ��É```¸ Q�c ¯
 ÉGôAƒJ ¤gdG äGõ```£ªŸG �E I2É�g°6’Gh QÉ```£g1Ód

 .�£�°ûgdG áª�FCG
 QÉ°ûgF’G IvE  ̄É k°}jCG �£�°ûgdG áª�FCG ��gsJ
 ¢��A �á```��gsŸG ä’É```mŸG ¯ Í```Evsg°zŸG Í```+
 hAƒ°6hôμjÉE �E Rhv```�jh �É�F v�j �ÉjŸG �£Ñ°6
 á£°|s°ûdG äÉÑ°6É²G Iƒg°zE ¢�< G kQÉ°ûgFG ÈcC’G
 É k�Ñ: %91 e Qv�J á```Ñ°z�+ ádƒªpŸG äÉ```Ñ°6É²Gh
 áFQÉ�E (Net Market Share) ™```bƒE  ô```c3 ÉŸ
 ¥wdG (�É```E) �£�°ûgdG �É```��c Iô```1CG á```ª�FCÉ+
 �É�Fh ��JG3 �ƒ```°zdG �E %7 áÑ°zF ¢�< 3ƒ```pg°zj
 ™Lôjh  .�```�A %2 ¢�< 3ƒ```pg°zj ¥w```dG �```zμ�£d
 á°6É£°6 ¶(G Rhv�jh �É��d ™°6GƒdG QÉ```°ûgF’G dÑ°6
 �Ó1 É```¡JÉmg�E �```jƒ°zgd h```Aƒ°6hôμjÉE á```cô°7
 á�EÉμgE äÉ```mg�E ÉGÌAƒJh �É``` kEÉ< 25 �E È```cCG
 É```GÌAƒJ ¶(G  á```AÉ°9(’É+  ��```°z�F  �É```��dG ¢```�<
 eÓ��d á Q£FÉ¸ �Ñ°7 hCG á QjõEQ QÉ```�°6CÉ+ É¡JÉmg�Ÿ
 �8És°7C’G �```�mj É```E ƒGh ��```MGôŸG �```�gº ¯
 É QECG .áE Qv�gŸG �```MGôŸG ¯ �É��dÉ+ É k:ÉÑJQG È```cCG

 Q Qƒ�gdG ™```Eh � É¡g Qp°8h äÉ```Eƒ��ŸG  w```G á```dÉ°8CG
 á Q£ªGCGh ä’É```°|J’Gh äÉ```Eƒ��ŸG á``` Q£��gd Ì```ÑμdG
 áª�FC’ ™°6GƒdG �Gv```sg°6’Gh á```F QõsŸG äÉ```Eƒ��ŸG
 äÉcô°ûdG h á£Eƒμ²G ô)GhvdG ™```£ªL ¯ �£�°ûgdG
 äÉj QvpgdG Q�(ÉA �2GôAC’G Iƒg°zE ¢�< h äÉ°z°6'ƒŸGh
 �£�°ûgdG ��OF ájÉª² G kv£��J ÈcCGh ÄcCG hpÑ°8CG
 É¡£A �ƒ�EÉ�dG �```<É°9 Q� N. �E h �Í```b PÆsŸG �E

 .äÉjvpgdG  wG á¡+ÉmŸ �G2ƒ¡L
 �EC’ �GGôdG ™```°9ƒdG �É�ŸG Gw```G �9ô�g°zj
 áAÉ°9(’É+ �äÉ```jvpgdGh �GvGC’Gh �£�°ûgdG �```�OF
 áEvsg°zŸG (Models) o3Éª�dG �}�+ �9ô< ¶(G
 G kô°7ÉÑE G kÌ.CÉJ lv« ¤gdG �£�°ûgdG �```�F $É�+ ¯
 � Q°|�E �9ô< ¶(G áAÉ°9(G .É¡£A äÉEƒ��ŸG �ECG ¯
 É¡g£ªGCGh �£�°ûgdG ��F (Kernel) IGƒF �ECG �```<
 �+ �É£�dG �μÂ ÉE h �EÉc �μ```°û+ �É��dG �ECG ¯

.É kkFÉECG ÈcCG �£�°ûgdG ��OF ��±

 d�= CG ¯ É k°z£)Q $GõL �£�°ûgdG ��F hpÑ°8CG
 :�```jE É``` V£dÉM á```Evsg°zŸG á``` Q£FhÆμd(’G Iõ```¡LC’G
 �2Gƒ```³G äÉ```Ñ°6É²G h á```£°|s°ûdG äÉ```Ñ°6É²G
 äÓ�°ûE h �Gƒ±G Iõ¡LCG h á£Mƒ Q�dG äÉ```Ñ°6É²Gh
 äÉμ```Ñ°ûdG �```£LƒJ Iõ```¡LCGh á``` Q£ªbôdG �```)É°6ƒdG

 �ª< ¯ �z£)ôdG Qhv```dG �£�°ûgdG �```�F d```��J
 .(1) �μ°7� á``` Q£FhÆμd(’G Iõ```¡LC’Gh äÉ```Ñ°6É²G
 �GõJ ’h hFÉc �```£�°ûgdG ��F Q�(ÉA �```dwd ám£gFh
 � Qμpg�d �```¡�E ádhÉ¹ Í```bÆsª�d É``` Vª¡E É kAvG
 ¢�< IôAGƒgŸG äÉEƒ��ŸG ™£ª± �ƒ```°8ƒdGh �EÉμdG
 ¯ �ƒ�EÉ�dG �Q2CG v```�A �```£�< .äÉ```Ñ°6É²G �```�J
 ¤°9ÉŸG �ô�dG äÉ Q£�£g°6 w�E �£�°ûgdG áª�FCG $É�+
 ájÉª² �ECG �```£�°ûJ �É�F $É�+h �```£ª°|J á Q£ªGCG
 �Éª°}dh ��+ r Qô°|ŸG Ì= �ƒ°8ƒdG �E äÉ```Eƒ��ŸG
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ídÉ°üdG Qƒ°üæe .O

  ƒ``�- äÉ``«Àô+ «``g �«�``°ûàdG �``¶f
 äÉÑ``°6ÉºG �«�``°ûàd  É¤eh �``)ÉXh Ió``©+
 · �```μtàdGh á`` T«fhô````àμdE’G Iõ``````¤LC’Gh
 Iô``cGòdGh äÉ``¹É©ŸG – á``jOÉŸG É``¤-Éf Tƒμe
 ¬ƒ``à³h – ø``jõîàdG �)É``°6hh sQÉ``îŸGh
 øe  óîà``°ùŸG ø`` Tμµ «àdG ô``eGhC’G �``«ªL
 reGÈdG �«ª``°ü-h É``¤tàah äÉ``Ø�ŸG AÉ``°ûfEG

 �Lô1C’G  É¤ŸG øe ÉgÔ=h á°8É»G

تتاتات اااااااااااااااااااااااااالللللللللللللملململململللململلملململململلملململململمممعععععععععععلعلوووومووموموم ننمننننمنمنننمنمنمنمنمنننننمنمنننمنمننمنمننمنمنننننننمنمنمنمنمنمنمنمنمنمنمنمننمنن ووووووووووووووووووأأأوأأأأوووأأأوأوووأوأوأوأأوأوأووووأوأوأأأوأوأأوأأوأوووأأوأأأأوأووووأوأأأأأوأأأأأأوووأوأأوأأأووأأأأأأأوأأوأأوأأأأوأأأأأوأأوأووأأأأوأووأووأوأوأأأأوأوأوأوأوأوأأأأأأأأأأأ ييغغغغيغغغيغغيغيغيغيللللللللللللللللللللللللللللللللللللللللللللللل االلاللالللللللاالالالالالاالللالالللاللالللللللالالاللللللللالالالااللاللااالاللالللالالاللللالاللللالالاللاللاللالاالالالالالالالاالالالالالالالتتتتتتتتتششتتشتتتتتشتتتتشتتتتتتتتشتشتشتششتشششتشتشتششششتشتشششتشتشتشتشتشتشتشششتشتششتششتششتشتشتشتشتششتشتششششششتششتشتششتشتشتشتششتشششششتشششششتششششتشتششششششتشتششتشتشششششششتشتشتشتشتشتشتشتشتشتشتشتشتشتشتششتشششتشتشتشش نظنظظظظظظظظظظظظظظنظظظظظظظظظظظظظظنظظظظظظظظظنظظظظظظظظظظظظظظظظظظظظظظظظظظظنظظظظظظظظنظظظظظنظظنظنظنظظنظظظظظظظظنظظظظظظظظنظنظنظظنظنظنظنظنظنظنظظنظنظنظنظنظنظظنظنظنظنظنظنظنظنظمممممممممممممممممممممممممممممممممممممممممممممممممممممممممممممممممممممممممممممممممممممممممممممممممممممممممممممممممممممممممممممممممممممممممممممممممممممممممممممممممممممممممم
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و أمن 

المعلومات



 dQJÆj ÉEh �áª�FCÓd �£��J �E äÉbGÆ1’G  wG
 ��J É¡E Qv�J ¤gdG äÉ```Evs�d m�QbƒJ �E �d3 ¢�<
 �á Qª¡ŸG äÉFÉ£ÑdG �}�+ �Gv```�A �. �E h �áª�FC’G
 I2É<(’ �RÓdG hbƒdGh �ÉŸGh v¡±G ¶(G áAÉ°9(’É+
 vb äÉbGÆ1’G �```�J �(G �+ .�ª��d á```ª�FC’G ��J
 �áEv�ŸG äÉEv³G ��J ¯ á�jdG �vsg°zŸG v```��J

 .É¡EGvsg°6’ Iô1CG áª�FCG �< kpÑj S� N. �Eh
 äGô�jdG �Ó```�g°6G ¢```�< �ƒ```bÆsŸG v```ªg�j
 äÉ```£¸ÄdG  hCG  �```£�°ûgdG  á```ª�FCG  ¯  Iô```AGƒgŸG
 á Q£<ÉªgL’G á```°6v�¡dG ¶(G áAÉ°9(’É+ �á```ÑMÉ°|ŸG
 �vsg°zŸG ™Avd �```d3h (Social engineering)
 ô```°û�d  É```¡dÓ�g°6Gh  á```_:É³G  äÉ```Aô°|gdG  ¶(G
 ähÉ```�gJh  �äÉ```°6hÌ�dGh  á```j£Ñ³G  äÉ```£¸ÄdG
 ™AGh2 ¶(G á```jGƒG �```E ÍbÆsŸG Iv```d ™```AGhvdG
 ô.'ƒJ h .á```£°6É£°6 ™```AGh2 ¶(G �```°|J v```bh á``` Q£dÉE
 v¡±Gh h```bƒdG ¯ ô```°7ÉÑE �μ°û+ ™```AGhvdG �```�J
 ô°û�d �ô�dG v�<CGh lvMCG �Gvsg°6G ¯h �hwÑŸG
 �d�°|j �μ°û+ äÉ°6hÌ�dGh áj£Ñ³G äÉ```£¸ÄdG
 äÉ£¸ÄdG ¢```�< �AÉ°ûgcG �```£pg°zj É``` kFÉ£MCG �```+

.äÉ°6hÌ��d I2É°}ŸG
á Q«æe&°G äÉBGÆ1°G QGx°9&G  

 $É�1(’ Iv< É kbô O: �ƒbÆsŸG ™Ñgj �É< �μ°û+
 �Ó�g°6’ �d3h á```�μ» IvE �ƒ:C’ äÉ£¸ÄdG
 �ÄcCG �μ°û+ QÉ```°ûgF’Gh �¡AGvGCG �£�pgd h```bƒdG
  wG �jªgJh ��```μ» Qô°9 ÄcCG lGvM(G S�``` N. �Eh

 :¤�j Éª£A QGô°9C’G
 IôAGƒgE Ì= äÉª°|+ äG3 ájjvM äÉ°6hÌA $É�+ -
 (Zero day attack)  I2É```̀°}ŸG äÉ£¸ÄdG Iv```̀d

 Iõ¡LC’Gh á```£cwdG �```JGƒ¡dG �ƒ```°z+ �``` Q��gj É```ª£A
 ™bƒŸ ôjô�gd É k�Ñ: �+CG ácô°7 äô¡;CG v�A á£Mƒ Q�dG 
 á```FQÉ�E É``` V£Ñ°zF É``` kE Qv�J (Net Market Share)
 ¢�< (iOS) �É```�F �°|M k£M ��LƒL á```cô°û+
 %28 áÑ°z�+ á```FQÉ�E �JG3 �ƒ°zdG �```E %55 á```Ñ°zF
 � Qv�gdG Gw```G �E �```=ôdG ¢�<h .�```LƒL á```cô°ûd
 á```£cwdG �```JGƒ¡dG �ƒ```°6 �ƒ```12 ¯ �```+CG á```cô°ûd
 ’(G �äGƒ�°z+ �LƒL ácô°7 �Ñb á£Mƒ Q�dG Iõ```¡LC’Gh
 �IÌ1C’G äGƒ�°zdG ¯ ÌÑμdG Ì```�gdG �zμ�j ’ �QFCG
 �ƒ°6 ÉE ƒ```Gh vjhQvF CG �É�F ¶(G Ì```jμdG �ƒ```«h
 ácô°7 �c 3Gƒ```pg°6G d°zF ¢�< ÌÑc �μ```°û+ ô.'ƒj
 3Gƒpg°6G ™```Lôjh . áE2É�dG á�£��dG äGƒ```�°zdG ¯
 ¶(G �ƒ```°zdG �```E IÌ```Ñc á```Ñ°zF ¢```�< Í```gcô°ûdG
 �ƒpgdG �```zμ�j �É�F ��1 ¯ á```£<Gv+(’G IQv```�dG
 ¤gdG á£cwdG �```JGƒ¡dG ¶(G á```j2É�dG �JGƒ¡dG �```E
 G VvL IÌ�°8 d°6ÉM Iõ```¡LCG �< IQÉÑ< h```pÑ°8CG
 ��A �z£dh �É```¡ŸG �E Ìjμ+ �É```£�dG ¢�< IQ2É```b
 É k:ÉÑJQG ÈcCG hÑp°8CG S� N. �Eh �¤Jƒ°|dG �É°|J’G
 áAÉ°9(’É+ .á Q£Eƒ£dG �```g�°ûFCG ™£ªL ¯ �vsg°zŸÉ+
 äÉ�£Ñ�gdG ô```mgE IôμA h```ª¡°6CG v�A �```d3 ¶(G
 �jQƒ�ŸG �E áªs°9 á<ƒª  ̧��1  ̄Í```gcô°û�d
 äÉ�£Ñ�gdG �E �)ÉG 2v< ÌAƒJ ¯ Gƒª¡°6CG �jwdG

  .ÍEvsg°zª�d

 É k£°7É­ É```¡�£+ Éª£A �£�°ûgdG á```ª�FCG �```�gsJ
 ápjô°7h �É```��dG �ª�d á£°6É°6C’G äÉ```Ñ��gŸG ™```E
 �v```¡J �É```jŸG �```£Ñ°6 ¢```��A ��v```¡g°zŸG 2É```g�dG
 ™AQ ¶(G á```£°|s°ûdG äÉ```Ñ°6É²G �```£�°ûJ á```ª�FCG
 �á£ÑgμŸG �Éª<CÓd �Gv```sg°6’G ádƒ¡°6h á£LÉgF(’G
 ¶(G á£cwdG �JGƒ¡dG �```£�°ûJ áª�FCG �v```¡J Éª�£+
 �Ó�g°6’Gh �Gv```sg°6’G á```dƒ¡°6 ¢```�< õ```£cÆdG
 �Óg1’G �E �=ôdG ¢�<h  .ôAƒgŸG 2Ég��d �jEC’G
 ¯  v```ªg�J É```¡�£ªL �CG  ’(G  �```£�°ûgdG  �```�F  Í```+
 äÉEÉªgG’G Í```+ �°|�dG CGv```ÑE ¢```�< É```¡ª£ª°|J 
 �Eh .(Separation of Concerns Principle)
 �£�°ûgdG �É�F �£°z�J �gj CGvÑŸG GwG �ÉÑJG �Ó```1
 $¤°7 ¢```�< É```¡�E �c õ``` Qcôj á```��g°zE $Gõ```LCG ¶(G
 äGõ£» ÌAƒJ h �I2 Qv```¹ �É```ª<CG $G2CG h � QÍ```�E

 kÓ+Ébh �¡°6CG �É��dG $É�+ qÑ°|j Q� N. �```Eh �á�£�E
 �μ```°û+ $õ```L U�c ô```jƒ�J �```μÂ k```£M �IQG2(Ó```d
 $GõLC’G Í+ �ª�dG �jôA ™jRƒJ ™```E É Q k£Ñ°zF X��g°zE

 .�g+ƒ�°8 IvEh $õL �c áLÉM d°zM á��gsŸG
 ¤gdG I2ƒ```±G (ô°8É�<) äÉ```ª°6 �```GCG �```Eh
 �°|�dG CGv```ÑE �Gv```sg°6’ á```m£gF É``` V£+Émj(G ô```.CÉgJ
 �ª�dGh �áFÉ£°|dGh �$G2C’G :¤```G äÉ```EÉªgG’G Í+

 . 2Éªg<’Gh �áFhôŸGh �¥RGƒgŸG
 á```` Q£°6É``````°6C’G äÉ```````````Ev```³G �``°8h �```μÂ
 �```£�°ûgdG �É```�F É```¡+ �ƒ```�j ¤```gdG (Services)
 ¤gdG äÉ```EÉªgG’G á```<ƒª¸ ¯ É```GÌ.CÉJ Iv```Eh
 k```£M .(2) �μ```°ûdÉ+ �É```��dG �```£ª°|J ¯ ô```.'ƒJ
 äÉ```````£¸ÄdG w`£��J �E äÉ`````Ev³G  wG �ƒμgJ 
 äÉLôsŸGh äÓ1vŸG äÉ£�ª<h �(Program  execution) 
 äÉ``````````��ŸG  á````````````````ª�FCGh  �(I/O operations) 
 2É`````````�°6Gh �ä’É```````````°|J’Gh �(File systems)
 á```Ñ°6ÉpŸGh �(Resource allocation) 2QGƒ```ŸG
 $É```````````````�1C’G  �É``````````°û``gcGh  �(Accounting) 
 .äÉEƒ��ŸG �ECGh ájÉª²G h �(Error detection)
 �< äÉ```Ev³G  w```G ¢```�< �v```sg°zŸG �````°|p``jh
 äG$É<vg°6G �Gvsg°6É+ �É��dG ™E �°8GƒgdG �jô:
 äÉEv³G  wG v£�g°zJ .(System calls) �É��dG
 ¶(G �ƒ°8ƒdG �```£��gd IôAGƒgŸG 2Gƒ```ŸGh 2Ég�dG �E

.á Q£bƒ.ƒE h ájQGôªg°6G h á Q£dÉ��+ �£�°ûgdG �É�F

 Q Qv�J ô)É°z1 ¯ á Q£�EC’G äÉ```bGÆ1’G dÑ°zgJ
 �.v O« É```Ÿ ám£gF �É```< Q�c äGQ’hv```dG äGQÉ```£�§
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  wG ô°û�+ $v```̀ÑdG Í```̀+ hbƒdG �Ó```̀�g°6G S�```̀ N. �```̀Eh
 äÉEƒ��ŸG �ECG äÉcô°7 �ô�gJ �CG ¶(G äÉ°6hÌ�dG
 v<Gƒb ¶(G É¡gAÉ°9(G �gJh äÉ°6hÌ�dG ��J äÉª°|+
 É¡JÉ£¸ô+ kjv« Q� N. �Eh  �É¡+ á°8É³G äÉFÉ£ÑdG
 .É¡gdGR(G h Ivjv±G äÉ°6hÌ�dG  w```̀G ¢�< �ô�g�d
 :�6hÌA äÉ```̀°6hÌ�dG  w```̀G ô```̀¡°7CGh lv```̀MCG �```̀Eh
 Iõ¡LCG �E IÌ```̀Ñc á<ƒª¸ eÉ°8CG ¥w```̀dG �ƒEÉ°7

.�2012 �É< áj2ƒ�°zdG ƒμEGQCG ácô°û+ Rhv�jƒdG
 äÉ```£¸ô+ Í```+ (Intercept) �```°8GƒgdG ™```�b -
 �μ°û+ �```£�°ûgdG á```ª�FCGh äÉ```°6hÌ�dG äG2É```°}E
 äÉ°6hÌ�dG äG2É°}E äÉ£¸ô+ ™�Ÿ �d3h �¤�1

.É¡gdGR(G h äÉ°6hÌ�dG ¢�< �ô�gdGh É¡�ª< �E
 Iv< �Gv```sg°6É+ äÉ```°6hÌ�dG á```ª°|+ $É```�1(G -

:É¡�E �)É°6h
 ¤gdG �```̀6hÌ�dG �E $Gõ```̀LCG (Ì```̀�°ûJ) á```̀£ª�J  -
 Ì```̀�°ûJ  q```̀£JÉ�E  �Gv```̀sg°6É+  á```̀ª°|ÑdG  �```̀ª«
 Iô�°7 �E ��gº t°zF ��< ng�j ÉE ƒGh �á```̀��gº
 äÉ°6hÌ�dG äÉ```̀£¸ô+ Iô�°7 �°z��Jh .n```̀EÉFÄdG
 :Í```̀)õL  ¶(G  á```̀�jô�dG   w```̀G  �v```̀sg°zJ  ¤```̀gdG 
 ��6hÌ�dG �mM á£ÑdÉ= �μ°ûjh ô�°ûE �hC’G $õ±G
 $õ±G Ì�°ûJ �```̀Ah Ì�°ûg+ �ƒ�j ÁÉ```̀jdG $õ±Gh

.Ì�°ûgdG rÉg�E �)GƒgMG ¶(G áAÉ°9(’É+ �hC’G
 ��sj É» �nEÉFÄdG Iô```�°ûd ¤JGwdG �```jv�gdG -
 äÉ```ª°|+  äG3  n```EÉFÄdG  �```E  á```��gº  É``` ks°zOF
 ôjƒpgdG Qv```�jh .�```°z�F �```ª�dG ¥2'ƒ```J h �á```��gº
 �dw+ �É£��d �ô�dG ô¡°7CG �E (Obfuscation)

 .�°z�F �ª�dG ¢�< �É�²G ™E �jv�gdG
 á«æe&°G äGx�jdG  

 �£�°ûgdG áª�FCG Í+ á```£�EC’G äGô�jdG ��gsJ
 äÉªm¡d ���dG ��J �9 Qô�J ä’v```�E ��gsJ Éªc

:É¡�E �EGƒ�dG �E 2v�d ÍbÆsŸG
 Ìjc vª�j k£M : �«�°ûgdG �É�F QÉ°ûgFG �v�e ■
 G kQÉ°ûgFG ÈcC’G ��T�dG ¢�< õ£cÆ�d ÍbÆsŸG �E
 2v< I2É```jR ¢�< �```d3 �6Éμ�FG ¯ �```¡�E ká```Ñ=Q
 �£�« ¢�< Iv<É°zŸG S� N. �Eh �ábÆsŸG Iõ¡LC’G

.äÉbGÆ1’G ��J �GvGCG
 vªg�J k£M :,vJv±G á«æe&°G äGx�jdG �v�e ■
 ¯ á£�EC’G äGô```�jdG ¢�< äÉbGÆ1’G �E Ì```jμdG

 �gj µh ÉkjjvM É```¡AÉ°ûgcG ® ¤gdG �```£�°ûgdG �```�F
 �(ÉA S�``` N. �Eh �É¡p£p°|gd äÉ```jjv« ¥CG Ì```AƒJ
 äGô�jdG ��J �Ó�g°6’ �°9ô< �ƒ```μJ ��T�dG ��J
 ¤�°6 �E �```=ôdG ¢�<h .�É```��dG ¢�< Iô```�£°z�d
 ôjƒ�J ¢�< �ª�J ¤gdG äÉª��ŸGh äÉcô°ûdG �}�+
 �ô°6CG ¯ á+ƒ��ŸG äÉjjvpgdG Ì```Aƒgd ���dG ��J
 �ƒEƒ�j ’ Í```Evsg°zŸG �```E G kÌjc �CG ’(G �h```bh
 �ÉA �d3 ¶(G á```AÉ°9(G ��```LÉ< �μ```°û+ É```¡jjvpg+
 áª�FCÓd kjvpgdGh �<vdG �bƒJ äÉcô°ûdG �}�+
 áª�FC’G �```�J ¤Evsg°zE �```E d```��Jh á```Âv�dG
 �vsg°zŸG �```�mj ÉE ƒ```Gh �lvMCG á```ª�FCG $Gô```°7
 �v```< á```m£gF Í```bÆsª�d Ì```Ñc �μ```°û+ á```°9ô<
 ™E lvM Éªc Iv```jvL áª�FCG $Gô°7 ¢```�< IQv�dG
 ácô°7 h��<CG ¥wdG (XB) ¤+ �zc(G Qhv�jh �É�F
 �jô+CG 8 ájÉ¡F ™E �d äÉ```jjv« ¥CG �É�j(G Rhv�jh
 �Gvsg°6G �É��dG ¤Evsg°zE �E hÑ�:h �2014

.É¡°z�F ácô°ûdG �E lvMCG ��F
 �v```¡j  k```£M  :á```Av�g°ùŸG  äÉ```eƒ��ŸG  á```«ªg &G  ■
 �Eh  �v¡L �bCÉ+ Ì```.CÉJ ÄcCG �£�« ¶(G �ƒ```bÆsŸG
 á```£dÉ�dG �```£�dG äG3 �Gv```GC’G ¢```�< õ```£cÆdG S�``` N. 

 .É¡JG3 á�£�°}dG äÉ�£°|pgdGh
  ÍBÆsŸG �Gvg&G 

 ™+QCG ¶(G Í```bÆsŸG �Gv```GCG �£°z�J �```μÂ
:¤G �(3) �μ°7 ��É°zbCG

 (v¡L) �```£dÉμJh á```£dÉ< á```ª£b äG3 �Gv```GCG -
.É k+wL ÉGÈcCGh �GvGC’G �°}ACG Qv�Jh ��}�s�E

 (v¡L) �```£dÉμJh á```£dÉ< á```ª£b äG3 �Gv```GCG -
 É```¡Av¡g°zj ¤```gdG �Gv```GC’G �```E Qv```�Jh �™```�JôE

.áERÓdG 2QGƒŸG ôAƒJ �ÉM ¯ �ƒbÆsŸG

 (v¡L) �£dÉμJh á°}�s�E áª£b äG3 �GvGCG -
.É k+wL �bCG É kAGvGCG v�Jh ��}�s�E

 �```£dÉμJh  á```°}�s�E  á```ª£b  äG3  �Gv```GCG  -

 k£M �É k+wL �GvGC’G �```bCG v�Jh �™�JôE (v¡L) 
.�ƒbÆsŸG É¡Ñ�mgj

 ¤```̀gdG äÉ```̀£)É°|M(’Gh äÉ```̀°6GQvdG h```̀p°9hCG
 ¤gdG äGô```̀�jdGh äÉ```̀bGÆ1(’G ¢```̀�< É```̀G'hGôL(G ®
 áFQÉ�E á£cwdG �```̀JGƒ¡dG �£�°ûJ ��F ¯ lv```̀«
 ¤```̀G v```̀jhQvFCG á```̀ª�FCG �CÉ```̀+ ��```̀}�ÑdG É```̀¡°}�Ñ+
 �+CG áª�F CG É```̀ª�£+ äÉ```̀bGÆ1(Ód kÉ```̀°9ô�J È```̀cC’G
  ̄.äGô```̀�j�d kÉ°9ô�J �```̀£�°ûgdG �```̀�F È```̀cCG ¤```̀G
 á£�EC’G äGô```̀�jdG 2v< (4)�μ```̀°ûdG ÍÑj �```̀+É�ŸG
 ÍEÉ��d ádƒªpŸGh á```̀£ÑgμŸG äÉ```̀Ñ°6É²G á```̀ª�FC’
Ì�gdG � Qv```̀�E q°9ƒj É```̀E ƒ```̀Gh �2012 h �2011 
 ��J ¢�< Í�EÉ�dG ¤�°6 IvEh É kFÉ°|�F hCG I2É```̀jR 

 .É¡jjvpgd ��T�dG

 �)GhCG �```E (Creeper) Äjôc �```6hÌA Qv```�Oj
 �v```¡g°zj �Éch É```¡AÉ°ûgcG ® ¤```gdG äÉ```°6hÌ�dG
 �É�F �vsg°zJ ¤gdG (DEC PDP-10) Iõ```¡LCG
 ® h```bƒdG �```d3 w```�Eh �(TENEX) �```£�°ûgdG
 hCG k£Ñ1 n```EÉFô+ �```dCG 100 �E È```cCG �É```°ûgcG
 äGÌ.CÉgdG IvEh ÉGQÉ°ûgFG �zμ�j ÉE ƒGh ��6hÌA
 IôμA $É```�<(’h .É```¡.v O« vb ¤```gdG á```j2É°|gb’G
  $É�<CG �μÂ �äÉ£¸ÄdG  wG ¤G ÉE �< q°9hCG
 äÉ°6hÌ�dG ô```¡°7CG �```E Í�.(G �```< á�£°z+  w```ÑF
 á���E  ̄äÉÑ°6É²G h+É°8CG ¤gdG  G kô.CG É```GÄcCGh

.�°6hC’G �ô°ûdG
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�ƒeÉ°7  
 È```cCG (Shamoon) �ƒ```EÉ°7 �```6hÌA Qv```�Oj
 �G kQô°9 á```bÉ�dG �É�b h+É°8CG ¤```gdG äÉ```°6hÌ�dG
 �CG v�+ �2012 �```z�°z=CG ¯ �```AÉ°ûgcG ® k```£M
 Rhv�jh �É��+ �ª�j d°6ÉM �dCG 30 É kÑjô�J eÉ°8CG
 .ájô��dG RÉ= �6CGQh áj2ƒ�°zdG ƒμEGQCG ¤gcô°7 ¯
 ¢�< äÉ��ŸG �```}�+ ÌEvg+ �ƒ```EÉ°7 �6hÌA �É```b
 �w```M h �á```+É°|ŸG Iõ```¡LCÓd d```�°|dG �```8ô�dG
 Iõ¡LC’G �```�L É```» (Master Boot Record)
 �ƒEÉ°7 �6hÌA �```°z��jh .�Éª�g°6Ód á�+Éb Ì```=

:¤G $GõLCG lÓ. ¶(G
 ¶(G  ô°ûFh �```6hÌ�dG t```°zF �< �h'ƒ```°zE $õ```L -

.Iô1CG  Iõ¡LCG
 É```¡AwMh äÉ```��ŸG Ì```EvJ �```< �h'ƒ```°zE $õ```L -

.(Master Boot Record)h
 �|s°ûdG hCG á```¡±G v```jhõJ �< �h'ƒ```°zE $õ```L -
 �```<  È```cCG  äÉ```Eƒ��§  �ƒ```m¡dG  �```<  �h'ƒ```°zŸG 

.á+É°|ŸG Iõ¡LC’G
 �6hÌA á+Égc  ̄$É�1C’G �}�+ 2ƒLƒd G kô�Fh
 �É°6Q(G ¢```�< G kQ2É```b �μÂ µ �```F(ÉA Gwd ��ƒ```EÉ°7
 äôc3 Éªc �6hÌ�dG ¥Qƒ```�Ÿ á+ƒ��ŸG äÉ```Eƒ��ŸG

.¤μ°6ÌÑ°6Éc ácô°7
 �6hÌA á```dGR(G �```E ƒ```μEGQCG á```cô°7 h```�μ­
 Éªc �ª��d É¡J2É<(Gh É```¡Jõ¡LCG ™£ªL �```E �ƒEÉ°7
 ¢�<h .�ƒm¡dG á```jGv+ �E Í<ƒÑ°6(G �Ó```1 hFÉc
 GwG �+ �```°zgj ¥wdG Ì```ÑμdG Qƒ```�gdG �E �```=ôdG
 Ì.CÉgdÉ+ �AGvGCG �£�« ¯ �°ûA �``` QFCG ’(G �6hÌ�dG
 QÉ°ûgFG �E �=ôdG ¢```�<h .RÉ�dGh hjõdG oÉ```gF(G ¯
 µ �QFCG ’(G á```cô°ûdG Iõ```¡LCG Í+ �ƒ```EÉ°7 �```6hÌA
 �< ádh'ƒ°zŸG Iõ```¡LC’G ¶(G �ƒ```°8ƒdG �```E �μªgj

 �°|�dG ¶(G �d3 ™Lôjh �ô�²Gh d£��gdG �Éª<CG
 á��gsŸG �Éª<C’G äG3 Iõ```¡LC’Gh äÉ<É��dG Í```+
 vªg�J k£M ��£�°ûgdG ��OF �Óg1G ¶(G �á```AÉ°9(G
 Iõ¡LCG ¢```�< ô�²Gh d```£��gdG �É```ª<CG �E Ì```jc
 �Gv¡g°6’ �ƒEÉ°7 �```6hÌA � Qª O°8 Éª�£+ ��```zμ�£d

  .Rhv�jh Iõ¡LCG
 ¯  G kÌ```�1  G kQ Qƒ```�J  �ƒ```EÉ°7  �```6hÌA  Qv```�Oj
 á```£FhÆμd(’G  äÉ```ªm¡dGh  á```£�EC’G  äÉ```bGÆ1’G
 �v¡J äÉª S��E �E �<v+ �ƒμJ vb ¤gdG á```ª Q��ŸG
 hbƒdG ¯ ƒ```Gh �á```j2É°|gbG äÉ```ERCG lGv```M(G ¶(G
 ÌAƒJ ¢�< á```ª)É�dG äÉ¡m�d á```EÉG ádÉ°6Q �```°z�F

 :¤�j É§ �É£�dG IQhô°9 ¶(G G kvL áEÉG äÉEv1
 �õ�§ á¡L vLƒJ ’ k£M Qw²Gh á�£²G w1CG -
 ô��dG �}�+ á Q£FhÆμd(’G äÉ```ªm¡�d �9ô�gdG �```<

.É¡jvd ôAGƒgŸG ¤��gdG Qƒ�gdG �<
 á��gsŸG äÉ¡±G Í+ �£°z�gdGh �hÉ�gdG IQhô°9 -

.á Q£FhÆμd(’G äÉªm¡dG  wG á+QÉpŸ
 QGôªg°6’G ¢```�< IQv�dG CGv```Ñ§ ÈcCG �É```ªgG’G -
 �```9ô�gdG  �hô```;  ¯  ¢```gM  (Survivability)

.áªs°9 á£FhÆμd(G äÉªm¡d
 É» äÉ£¸ÄdG h á```£��gdG �ƒ```�²G ¯ � Qƒ```�gdG -
 É k¡+É°ûJ �```bCG äÉ```Ñ°6É²G á```μÑ°7 äÉ```F QƒμE �```�mj
 d�°|dG �E qÑ°|j S� N. �Eh (Heterogeneous)
 �GÆ1G h �ª�dG ¢```�< Q2Éb �6hÌA �£ª°|J G Vv```L

.�ƒ�²Gh áª�FC’G ™£ªL
 �μ°û+ äÉ```FÉ£Ñ�d á£:É£gMG t``` N°zOF �```ª< á```£ªGCG -
 �E áªLÉ�dG QÉ.%’G �```£��gd �d3h �¤Eƒjh ô```ªg°zE

.äÉÑ°6É²G ¢�< äÉFÉ£ÑdG ÌEvJ
�«�A  

 ¯  (Flame)  �```£�A  �```6hÌA  �É```°ûgcG  ®
 �ª« ¤gdG Iõ```¡LC’G d£°|j ƒ```Gh ��2012 �É```<
 ¢�< �EƒmG õ``` QcôJ vbh �Rhv```�jh �£�°ûgdG �É```�F
 �6hÌ�dG Gw```G  ™```£�g°zj .�```°6hC’G �ô```°ûdG �h2
 ��v```sg°zŸG É```¡+ �ƒ```�j ¤```gdG á```�°ûFC’G �```£m°zJ
 ��bÓdG  �E äƒ°|dG �```£m°zJ �ÉjŸG �£Ñ°6 ¢```��A
 áEvsg°zŸG �hô```²Gh á```°7É°ûdG Iƒ```g¹ t```°zF h
 �É°6Q(É+ �EÉ£b ¶(G á```AÉ°9(’É+ �q£JÉ�ŸG áMƒd �```E
 �E äGv�g°zŸG äÉ```��E �```}�+ ™E �```�£m°zJ ® É```E
 �8É1 �2É```1 80 ·GƒM ¶(G eÉ```°|ŸG d```°6É²G
 �h2 ¯ hFÆF(’G ¢```�< I2ƒLƒŸGh �6hÌ�dG Gw```¡+
 �2Gƒ³G ��g+ �6hÌ�dG �ÉÑJQ’ ám£gFh .á��gº
 w£��gd É¡�E Iô°7ÉÑE ôEGhC’G ¢ Q��gj �6hÌ�dG �(ÉA

 �wpj �```dwc .�6hÌ�dG hQ Qƒ```�E �```+ d=ôj É```E
 �É```Ñ�g°6G v```�<  ô```.CG ¤```�sjh �```°z�F  �```6hÌ�dG
 �ƒμj vb h �á°|°|sŸG �2Gƒ³G �E �dw+ d��dG
 äÉFÉ£ÑdG �É°6Q(G v�+ RÉ¡±G á```£ªGCG $É�gFG dÑ°z+
 �2Gƒ³Gh �6hÌ�dG ™ÑgJ á£�ª< ��± hCG �á+ƒ��ŸG
  .á+ƒ�°|dG ájÉ=  ̄G kôECG É¡g�MÓEh �d á°|°|sŸG
 �CG ¢�< �```)’vdG �```E ô.C’G $É```�1(G á```£°8É1 Qv```�OJ
 �cÉECG �E äÉ```FÉ£ÑdG ™ª±  ôjƒ�J ® �```6hÌ�dG
 É¡�E I2É�g°6’G �v¡+ I2hv¹ �9Gô=C’h á�Q£�E
 É kbÓ:(G �AGvGCG �E �μj µh �á Q£�Ñ�g°zE á�°ûFCG ¯

.äÉFÉ£ÑdGh áª�FC’G ÌEvJ
 ’(G �2012 ¯ �6hÌ�dG �É°ûgcG �E �=ôdG ¢�<
 �EõdG �E IÆ```�d �ª�j �Éc �6hÌ�dG �CG v```�g�j �``` QFCG
 ’(G  �```AÉ°ûgcG  �```gj  µh  �É``` kÑjô�J  �2010 ¶(G  ™```LôJ
 �E G kv£��J È```cCGh ÄcCG �£�A �```6hÌA v�jh .G kô```1CÉgE
 k£M äGô```E ô°û�+ (Stuxnet) h```�°zμg°6 �```6hÌA
 ��£�« �CG ¤��j ÉE �hjÉ+ É```m£E 20 ¶(G �ªmM �°|j
.hbƒdG �E G kÌjc �ô�g°zj �ƒ°6  QGô°6CG ™£ªL áAô�Ÿ
 �g+É°8(’ á£dhC’G äGôjv�gdG �```E �=ôdG ¢�<h
 � Qμ°ûj É» ���A d°6ÉM RÉ```¡L 5000 �G á+Gô�d
 ’(G �äÉ°6hÌ�dG �E  Ì�+ áFQÉ�E G VvL �£�b G k2v<

:¤J%’G ¯ �ªμJ �£�A �6hÌA IQƒ�1 �CG
 Iv£�+ �ƒμJ vb  ô)É°z³ á£dhC’G äGô```jv�gdG �CG -
 �6hÌ�dG Q�C’ �```d3h �¤�£�²G �```bôdG �< G Vv```L
 �£��J v```�<  ô.CG $É```�1(Gh �```°z�F �wM ™```£�g°zj

.�d á°| Q°|sŸG �2Gƒ³G �E ôEGhC’G
 Qvb ÄcCG ™```ªL �Éc �6hÌ�dG �```E �v```¡dG �CG -
 �9Gô=CGh �```cÉEC’ á```EÉ¡dG äÉ```FÉ£ÑdG �E �```μ»
  w```G  �Gv```sg°6G  �```μÂ  S�``` N.  �```Eh  �I2 Qv```¹
 IQƒ�1 È```cCG äÉªmG $v```Ñd kÓÑ�g°zE äÉ```FÉ£ÑdG 

.G kÌEvJ ��<CGh
  v£��J Iƒ```g°zE �É�JQGh �```6hÌ�dG �```mM Äc -
 É» �äÉ°6hÌ�dG �```E  Ì�+ áFQÉ�E Ì```Ñc �μ°û+

.�jQ Qƒ�Ÿ IÌÑμdG äGQv�dG ¶(G Ì°ûj
 ÈcCG äÉ```Ñ°6ÉM á```+É°8(G ¢```�< �```6hÌ�dG IQv```b -
 �```E �v```sg°zŸG ¢```�< �```jÉpgdÉ+ �```d3h �É``` kFÉECG
 �Rhv�jh �É```��d vjvL kjvpg+ ô```GÉ�gdG �Ó```1
 áEv³ IQ Qhõ```E á```£FhÆμd(G äG2É```¡°7 �Gv```sg°6É+
 IQv�dG ¶(G Ì°ûj É```E ƒGh .Rhv�jh �É�F k```jv«
 kjvpgdG �É�F ¢�< �jÉpgdG ¢�< �jQ Qƒ�Ÿ IÌÑμdG
 �ƒμj �CG dmj kjv« Q¥CG �(G k£M �Rhv�jh �É��d

.hAƒ°6hôμjÉE á�°6Gƒ+ É k£FhÆμd(G É k�bƒE
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 Ì+GvgdG 3ÉsQJ’ äG$GôL(’G n```)ÉgF �E I2É�g°6’G
 �ÉEC’G Iƒ```g°zE ™AQh �É```��dG á```jÉª² á```Ñ°6É�ŸG

 .á£�Ñ�g°zŸG äÉbGÆ1’G ¥2É�gd

 �£�°ûgdG á```ª�FCG �+ �ƒ```�J ¥wdG Qhv�d G kô```�F
 �2Ég�dGh 2QGƒŸGh Iô1C’G äÉ£¸ÄdG Í+ �£°6ƒc
 �CG dmj ¤gdG äÉ```jvpgdG �E G kÌjc �```LGƒJ É```¡F(ÉA
 äÉj QvpgdG  wG �GCG �E ��dh .�E%G �μ°û+ É¡£A �ª�J
 á_£+ ¢�< (Processes) á```�EÉ�dG äÉ£¸ÄdG Q�CG
  �EGõgE h Q��g°zE �μ```°û+ �ª�J  �CG d```mj �É��dG
 :�jE  ��É��dG ÉGôAƒj ¤gdG 2QGƒŸG �E I2É�g°6Ód
 ™Eh .ÉGÌ=h ndÉ�ŸGh �jõsgdG �)É°6hh �IôcGwdG
 ndÉ�E �ÉjŸG �£Ñ°6 ¢�< ôAƒgj ’ 2QGƒŸG á``` Qj2hv¹
 �É��dG Q�(É```A �w£��gdG h```« nEÉFô+ á```s°zF �μd
 �ª< hbh � QRƒjh äÉ```±É�ŸÉ+ �EÉc �μ°û+ �``` Qμpgj
 (Scheduling) äÉ±É�ŸG  wG ¢�< n```EÉFô+ �c
  w¡d �jECG �Ó�g°6Gh �$G2CG �```°}ACG ¢�< �ƒ°|p�d
  w```G Q�CÉc �v```sg°zª�d hv```Ñj k```£p+ �äÉ```±É�ŸG
 ™E .�É��FG �h2 �EGõgE �μ°û+ �ª�J äÉ£¸ÄdG
 �ª�J ¤gdG äÉ£¸ÄdG �}�+ Q�CG QÉÑg<’G ¯ w1C’G
 vb hCG �äÉbGÆ1’ �```9ô�gJ vb �É��dG á```_£+ ¢�<
 äÉ£¸ÄdG  wG �(É```A �äÉ°6hÌ�+ á+É°|E �ƒ```μJ
 �ô: I Qv�+ �É�U�dG �ª< ¯ Ì```.CÉgdG ¢�< �ª�J vb
 �JQvb �v< ¯ dÑ°zSgdG hCG ��É�U�dG �£��J �v```¡+
 �É��dG �(ÉA �d3 �E ájÉªp�dh .�g�£;h $G2CG ¢�<
 t°zOF Í```+ �°|�dG  ¢�< �```ª�J á£d%G w```£��g+ �ƒ```�j
 äÉ Q£�ª�dG ô.CÉgJ ’ k£p+ w£��gdG h« äÉ£¸ÄdG
 nEÉFô+ äÉ```£�ª�d ám£gF n```EÉFô+ É```¡+ �ƒ�j ¤```gdG
 nEÉFÄd q```ª°zj ÉEv�< �ÉjŸG �```£Ñ°6 ¢��A .ô```1%G
 �d3 �Ó�g°6G ™£�g°zj ’ �F(ÉA QÍ```�E ��Ÿ �°8ƒ�d
 �jõsgdG IvMh ¯ ô```1%G ��E �ÉμE ¢```�< á+Égμ�d

 �£�°ûgdG á```ª�FCG $É�+ ¢```�< �ƒ�EÉ�dG �v```¡j
 a2ÉÑŸG �```�pj �£�°ûJ �É```�F $É�+h �```£ª°|J ¶(G
 �```< ô```��dG �```}�+ äÉ```Eƒ��ŸG �```EC’ á```£°6É°6C’G
 �```9 Qô�gj �CG  �```μÂ  ¤```gdG äÉ```ªm¡dGh ô```:ÉsŸG
 �EC’ á```£°6É°6C’G a2É```ÑŸG �```|£�sJ �```μÂh .É¡d

:¤�j Éª£A (5) �μ°7 �äÉEƒ��ŸG
.��A �¡d r Qô°|ŸG É¡£�< ™ Q��j k£p+ äÉEƒ��ŸG á Qjô°6 -

 rô°|ŸG Ì```= �```jv�J �```E äÉ```Eƒ��ŸG á```EÓ°6 - 
.�dw+ �¡d

.�d3 Gh2GQCG ÉE ¢gE �¡d rô°|ª�d äÉEƒ��ŸG ôAƒJ -
 �a2ÉÑŸG  wG �£�« á Q£ªGCG �E �=ôdG ¢```�<h
 �ECG Iƒ```g°zE ¯ ähÉ```�gJ �```£�°ûgdG á```ª�FCG �(É```A
 vLƒj ’ �F(G �ƒ�dG �μÂ �+ �É¡+ �Ñ�ŸG äÉEƒ��ŸG
  wG v£��J Iv```Ÿ G kô```�F É V£�c �```E%G �£�°ûJ �É```�F
 ¥CG �E ÉGQƒ�1 �Éª°9 É```¡�E d�°|j ¤gdG áª�FC’G

.É¡dÓ�g°6G �μÂ á Q£�ECG äGô�.
 �£�«h �£�°ûgdG ��F �ECG Iƒg°zE ™AQ �μÂ
 �μÂ äG$Gô```L(’G �E 2v```< �Ó1 �E É```¡AGvGCG

 :¤J%’G ¯ É¡°|£s�J
 áBOÉ°üŸG 

 (Authentication)  á`````````b2É°|ŸG  �v````````¡J
 ��É��dG �ƒ```12 �E �```¡d rô°|ŸG Ì```= ™```�E ¶(G
 äÉbhCGh �É��dG ¤Evsg°zE áAô�E ¶(G á```AÉ°9(’É+
 �Í�dÉsŸG áÑ°6ÉpŸ á£d%G ôAƒj É```» ��¡EGvsg°6G
 ádhÉ¹ v�< �vsg°zŸG ájƒG �E � Q�pgdG �```dwch

.�É���d �ƒ1vdG
äÉ«0É°üdGh �ƒ°8ƒdG ¯ �QμpgdG 

 �É���d �vsg°zE �c äÉ```£MÓ°8 �jô�J �gj 
 ��EGvsg°6G �Ó1 �£d(G �°|j hCG ��ª< ™£�g°zj ÉE h
 ¶(G äÉ£MÓ°|dG v££�J ¶(G $GôL(’G GwG �v```¡jh
 S� N. �Eh ��ª�dG �Ñ��gj ÉE d```°zM �μ» Qvb �bCG
 vb É» �äÉ£MÓ°|�d �ô�ŸG �Gvsg°6’G ¥2É```�J

.äÉFÉ£Ñ�d ÌEvJ hCG á Q£�ECG äÉbGÆ1G ¶(G ¥2'ƒj
 �«BvgdG 

 �£m°zJ (Auditing) �£bvgdG �Ó```1 �E �gj
 áAô�E ¯ �¡°zj ¥wdG ��É���d lvpj ÉE áÑbGôEh
 ô QAƒj ÉE �É¡.hvM �Ñbh $É```�.CG �GÆ1’G ä’hÉ¹
  wG �bƒJ ¤gdG äG$GôL(’G 3ÉsQJ’ �RÓdG hbƒdG

 .IQÉ°}dG ÉGQÉ.%G �E �£��gdG hCG äÉbGÆ1’G
 ���dG QOQh �ª�dG 

 (Action) �```��dG 2Qh �ª�dG �Ó```1 �E �```gj

 ¯ á+Égc á```£�ª< ¥CG �(ÉA �```dwc . Gƒg¹ �```jv�Jh
 á+Égc hCG I$Gô```b á```£�ª�+ ô```.CÉgJ ’ �CG d```mj �```�E
 �ª�j �É��dG �(É```A ��d3 ¶(G á```AÉ°9(’É+ .Iô```1CG
 �v<h ��2É```< �μ°û+ 2É```g�dGh 2QGƒŸG ™```jRƒJ ¢```�<
 á£�ÑdG �É```EôMh 2QGƒŸG ™£ªm+ n```EÉFô+ QÉ```j_g°6G

 .(Denial of service)
 �CG ¶(G áLÉ²Gh �```£�°ûgdG áª�FCG Q Qƒ```�J ™Eh
 É¡°}�+ ™```E w£��gdG h```« äÉ```£¸ÄdG �```°8GƒgJ
 äÉLôº hpÑ°8CG k```£p+ É¡�ª< ¯ �```EÉμgJ �CGh
 ���dG  wG �ECG �(ÉA �Iô```1CÓd äÓ1vE É¡°}�+
 QÉ```°ûgFG ™```Eh .É``` kMÉ²(G È```cCG h d```�°8CG q```Ñ°8CG
 �ƒμJ �CG ¥Qhô°}dG �E qÑ°8CG hFÆF(’G �Gvsg°6G
 Ä< É¡�£+ Éª£A �°8GƒgdG ¢```�< IQ2Éb äÉ£¸ÄdG
 �á��gº �```£�°ûJ á```ª�FCG �Ó```1 �```Eh h```FÆF(’G
 mÌÑc X¤�ECG Xv```pgd �£�°ûgdG �```�OF �9 Uô�Oj É```E ƒGh
 Iô1C’G �£�°ûgdG ��OF �ECG �Éª°9 á+ƒ�°|d G kô```�F
 äÉ°6hÌ�dG ô```°û�d �v```sg°zJ v```b ¤```gdG á```�°|QgŸG

  .á£�E C’G äÉbGÆ1’G �ª<h
 ä2GR É```̀ª Q�c �QFCG á```̀�MÓE �μÂ �É```̀< �μ```̀°û+h
 É¡+ �ƒ```̀�j ¤```̀gdG �É```̀¡ŸG h```̀<Qƒ�J h �É```̀��dG á```̀FhôE
 Iƒ```̀g°zE  �(É```̀A  (General Purpose System)
 äÉ```̀j QvpgdG  d```̀Ñ°z+  É```̀ kÑ�°6  ô```̀ Q.CÉgj  �É```̀��dG  �```̀ECG
 �```̀| Q°|sJ á```̀dÉM ¯ É```̀ECG .�É```̀��dG É```̀¡¡LGƒj ¤```̀gdG
 ¢```̀�<CG  2ƒ```̀£�+h  I2 Qv```̀¹  �É```̀ª<CG  $G2CG  ¯  �É```̀��dG 
 �É```̀EC’G  Iƒ```̀g°zE  Q�(É```̀A  (Constrained system)
 äÉ£¸ÄdG ¢�< GwG �```̀£Ñ�J �μÂh .¢�<CG q```̀Ñ°|j
 ¤gdG �É¡ŸGh �)É;ƒdG 2v< �É�JQG Q�(G k£M �Iô1C’G
 Iƒg°zE  ̄É V£°zμ< G kÌ.CÉJ lv O« nEÉFô+ Q¥CG É¡+ �ƒ�j
 á Q£ªGCG Q�(É```̀A �dwd .(6) �μ°7 nEÉFÄdG Gw```̀G �É```̀ECG
 �E ¶hC’G �MGôŸG �E CGvÑJ �É�F Q¥CG �ECG ¢�< �ª�dG
 á�MÓdG �MGôŸG ™```̀£ªL Q�(G k£M ��É��dG �```̀£ª°|J

٢٠`g1435  ôÁ (109)Oó©dG
نظم التشغيل وأمن المعلومات

.äÉeƒ��ŸG øe&° á«°6É°6°G aOÉcŸG  (5� �μ°7 ■

 �É```e &°G  Í```H  á```BÉ�dG  í```«°9ƒJ  (6�  �μ```°7  ■
.�Gvsg°6°G ádƒ�°6h �É�ŸGh �)É;ƒdGh



 �É```̀��dG  QÉ```̀Ñg1Gh  (Code) Iô```̀�°ûdG  á```̀+Égc �```̀E
 ¤gdG äGQGô�dG á```̀ Qp°8 ¢�< G kô°7ÉÑE G k2É```̀ªg<G vªg�J
 �Eh .(7)�μ°7 ��É��dG �£ª°|J á�MôE ¯ äwsTJG
 �£�°ûgdG �```̀�F �£ª°|J (Models) o3É```̀¿ ô```̀¡°7CG
 o3ƒ¿ : ƒ```̀G ����dG �```̀�J �É```̀ECG ¢�< õ```̀côJ ¤```̀gdG
 ¢```̀�< �```̀p£°9ƒJ �```̀μÂh �(Trust model) á```̀�jdG 

:·ÉgdG ƒp�dG
á�jdG o3ƒ¿  

 (Trust model) á``````````````�jdG o3ƒ````¿  v```ª`g�j
 2É```````````g<h  �n````````````EÉ````Fô+  �```|``````£°|sJ  ¢```�< 
 2hv¹ (Trusted Computing Base - TCB)
 ��F Éª¡Evsg°zJh � Q�```�g°zEh �```E%G �μ```°û+ �ª�j
 �μÂ ’ k£M �É¡£A �EC’G Iƒg°zE ™```Aôd �£�°ûgdG
 ¯ $GõLC’G �GCG  ¥ƒ```gpj �FC’  (TCB) �GÆ```1G
 Q��g°zE �μ°û+ �ª�J �CG d```mj ¤gdG �£�°ûgdG �É�F
 �É��dG �£�°ûJ á```jGv+ nEÉFô+ :�jE ��E%G �μ```°û+h
 �μ°û+h .äÉ```Eƒ��ŸG �```ECG �9ôA á```£d%G äÉ```F QƒμE h
 ¤gdG ��A �É��dG $Gõ```LCG �(TCB) Iƒgpj �É```<
 á+ƒ�°|d �```d3h ��```E%G �μ```°û+ �```ª�J �CG d``` Q��gJ
 Äμd �É��dG $GõLCG ™£ª± äÉEƒ��ŸG �ECG �Éª°9
 rô°7 Éªc �É��dG áFhôEh  v£��J Iƒg°zEh �```ªmM
 $õL :Í)õL ¶(G �É��dG �```°z��j �dw+h .É k�+É°6
 �ECG �E G Vv```L É k£dÉ< Iƒg°zE d```��gj G VvL Ì```�°8
 ÄcCG ô1%G $õLh �(TCB) �1G2 �ª�j äÉ```Eƒ��ŸG
 �μÂh .(TCB) oQÉ1 �ª�jh �bCG Iƒg°zE dQ��gj
 ¤gdG Iô1C’G äÉ£¸ÄdG ¢�< á�jdG o3ƒ¿ �£Ñ�J
 Iƒg°zE dQ��gJ ¤gdG �```£�°ûgdG �É�F á_£+ ¯ �ª�J
 v)GƒA �E �=ôdG ¢�<h .äÉEƒ��ŸG �ECG �```E É k£dÉ<
 äÉEƒ��ŸG �ECG Iƒg°zE ™Aôd �(TCB) �Gv```sg°6G
  �Gvsg°6’ v��dG �```E Ìjc vLƒj �QFCG ’(G ��É```���d
 Iv< ¯ É kÑ�°6 ô.'ƒJ �CG �μªŸG �E ¤gdG á£��gdG  wG

:¤G �EGƒ<
.á Q£ªbôdG �ƒ�²G IQG2(G -

.äÉ£¸ÄdG �}�+ �jv�J ¢�< IQv�dG �v< -
 �EÉμdG �``` QμpgdG ¢```�< �v```sg°zŸG IQv```b �v```< -

.äÉFÉ£ÑdG ™£ªm+
 hCG á£°8ƒ°|³G ¢�< �É�²G ¢�< IQv�dG �v```< -

.(Anonymity) á Qjƒ O¡dG á Qjô°6 ¢�< �É�²G

 $õ±G (kernel) �```£�°ûgdG �É```�F IGƒ```F Qv```�J
 2ƒLƒŸG äÉ```£¸ÄdG Í```+ �```+ôdG �```< �h'ƒ```°zŸG
 2QGƒŸÉ+ Iô```1C’G äÉ�£Ñ�gdGh �```£�°ûgdG �É```�F ¯
 �É�F IGƒ```F Äg�Jh .RÉ```¡±G ¯ 2ƒ```LƒŸG 2É```g�dGh
 �```£�°ûgdG  á```ª�FCG  ¯  É``` V£°6É°6CG  $õ```L  �```£�°ûgdG
 �(É```A  �É```��dG  IGƒ```F  ™```E  �```°8Gƒg�dh  .á```jjv²G
 ¢ Qª°zJ É k�Ñ°zE áA Qô�E ·Gh2 �vsg°zJ äÉ£¸ÄdG 
 IGƒF vªg�J .(System calls) �É```��dG $É<vg°6G
 �gj k£M äÉ£¸ÄdG �£ª°|J �ƒ¡�E ¢�< �É��dG
 �< �É��dG �E $GõLCG �ª<h á+Égc �£°8É�J $É�1(G

:�LhCG Iv< �E Iv)ÉA �d ÉE �äÉ£¸ÄdG ¤bÉ+
.�É��dG á+Égch �£ª°|J IQG2(G �ª< �£¡°zJ -

 �(G k£M �¤```�Ñ�g°zŸG ô```jƒ�g�d á```£dÉ�dG á```FhôŸG -
 �£c áAô�E ¶(G oÉg« ’ äÉ£¸ÄdG �E v```jv�dG

.IGƒ�dG �ª�J
 k£M ��É```���d äÉEƒ��ŸG �```ECG Iƒ```g°zE I2É```jR -
 �É  ̧�Í```dÉ  ̧¶(G �```ª�dG �É```  ̧�```£°z�J �```gj
 �É```��dG  �É```¸h  (User space)  �v```sg°zŸG
 .á��gº �```ª< äÉ```£MÓ°|+ (System space)
 ¥CG w£��J n```EÉFô+ ¥CG ™```£�g°zj ’ �dwd á```m£gFh
 d��dG �jô: �```< Q’(G IÌÑc äÉ```£MÓ°|+ ô```EGhCG
 ¤��j ÉE ƒGh ���< á```+É£F �dw+ �É£�dG IGƒ�dG �```E
 äÉ°6hÌ�dGh á```j£Ñ³G äÉ£¸ÄdG �```ª< á```+ƒ�°8

.É¡EÉ¡E $G2C’
 äGõ£ªŸG �```E G kÌ```jc �É```��dG IGƒ```F ¥ƒ```g«
:É¡�Eh ��É���d �EC’G Iƒg°zE �ô�J ¤gdG Iô1C’G

 hCG ��E �dÉŸ qª°zj k£M  :�ƒ```°8ƒdÉH �``` QμpgdG ■
 �d �ƒ°8ƒ�d  á Q£�E C’G á°6É£°zdG Í£�g+  Ì= hCG vQ�¸
 �£Ñ°6 ¢��A .äÉ<ƒª¸ hCG �jô1%G 2GôACG �jô: �<
 �jvd �E vjv«h vjvL �```̀�E $É°ûF(G �μÂ :�É```̀jŸG

 �jv�gdG hCG �J$Gô�d É QE(G ��ª�d �ƒ°8ƒ�d á```̀ Q£MÓ°|dG
 .�£d(G �ƒ°8ƒdG hCG �gj'hQ �E  Ì= ™�E S� N. �Eh ��£�<
 �¡°6CG h �bCG �E Iõ£ŸG  wG Qv�Jh :á«ª°ùgdG �É�F ■
 .�9Gô=C’G �E 2v�d �vsg°zJh � kÓ```£j­ äGõ£ªŸG
 �E CG ™Aôd Iõ```£E h°z£d  wG Q�CG �E �```=ôdG ¢�<h
 É k°}jCG �vsg°zJ É```¡ QFCG ’(G ��hC’G �É```�ŸG  ̄�É```��dG
 .äÉFÉ£Ñ�d �ƒ°8ƒdÉ+ �```μpgdG h �É��dG �ECG ™```Aôd
 h« nEÉFô+ Q�c �ƒ�j �CG �```d3 ¢�< á�jE C’G �```Eh
 �8É³Gh (Tmp) hb'ƒŸG  vQ�¸ $É°ûF(É+ w```£��gdG
 .Iô1C’G äÉ£¸ÄdG �Ñb �E ¤)ôE Ì= �μ°û+ �+
 �É```��dG IGƒ```F ¥ƒ```g« k```£M :äÉμ```c°ûdG ø```e&G ■
 ¥ƒ« ¤gdG (Network stack) äÉμÑ°ûdG á```EõM
 ¤gdG ájjv²G äGõ£ŸG h ä’ƒcƒJhÄdG �E v```jv�dG
 á�jEC’G �Eh .á```μÑ°ûdG Ä< äÉEƒ��ŸG �```ECG �<vJ
 �E C’ (IPsec) ä’ƒ```cƒJhô+ á<ƒª¸ �d3 ¢```�<
 �E hFÆF(’G �ƒ```cƒJhô+ Iƒ```g°zE ¢�< äÉ```Eƒ��ŸG
 Ì�°ûgdGh (Authentication) á```b2É°|ŸG �Ó1

.(Encryption)
 á<ƒª¸ �É```��dG IGƒF ôAƒJ k```£M :Ì```�°ûgdG ■
 $GõLCG �Ñb �E É¡EGvsg°6’  (API) �Ghv```dG �E
 IGƒF ¥ƒg« k```£M .Iô1C’G äÉ```£¸ÄdGh IGƒ```�dG
 äÉ£ERQGƒ1 �E á�°6Gh á<ƒª  ̧ddÉ�dG  ̄�É��dG
 É V£<ôA É kEÉ�F- É``` k°}jCG -IGƒ�dG ¥ƒg«h .Ì```�°ûgdG

.IGƒ�dG �1G2 Ì�°ûgdG q£JÉ�E IQG2(’

�/GxŸG

-Abraham Silberschatz, Greg Gagne, and Peter Baer Galvin. 

Operating System Concepts, Ninth Edition.

- Symantec «Internet Security Threat Report 2013» Volume 18.

- Cristian Florian. The Most Vulnerable Operating Systems 

most-vulnerable-operating-systems-and-applications-in-2012/. 

- Gregg Keizer. XP›s retirement will be hacker heaven. http://

www.computerworld.com/s/article/9241585/XP_s_retirement_

will_be_hacker_heaven?pageNumber=1

- Jaeger, Trent. Operating system security. Synthesis Lectures 

on Information Security, Privacy and Trust 1.1 (2008): 1-218.
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 í«p°ügdGh �Jv�gdG á��μJ �É�JQG (7�  �μ```°7 ■
.äÉ«›ÈdG xJƒ�J �0Gxe x1&ÉJ �e



 (Sony) Êƒ`````````````°S h (Samsung) „ƒ````````eÉ°S
 (Sprint) â```fÈ°S h (HTC) »```°S »```J ¢```ûJGh 
 º`````````μdGƒc  h  (T-Mobile) �````````````````+ƒe  »````````Jh
 �e vjv�dG �```d3 v�+ º```°}�gd �(Qualcomm)

  .�dÉpgdG ¶(G äÉcô°ûdG
 QGv°8(G �hCG �Ó```:(É+ �```LƒL á```cô°7 â```eÉb
 ‘ (HTC) á```cô°7 �```��gd �2008 È```ªgÑ°S ‘
 º<vj �Gƒ```L RÉ```¡L �hCG �Ó```:(G ·É```gdG ô```¡°ûdG
 ÉG2ƒ¡L �LƒL á```cô°7 â�<É°9 .vjhQvfCG �É```�f
 �É¡ŸG �e vjv�dG º<vgd lvMCG äGQGv°8(G ôjƒ�gd
 Íevsg°zŸG äÉÑ=Q �£�« Q Nº```. �e h ��)É;ƒdGh
 ¢```�< �```ª�j õ```£» �```£�°ûJ �É```�f �Gv```sg°SG ‘
 �á��gsŸG �Gƒ```±G Iõ```¡LCG �```e IÌ```Ñc á```pjô°7
 �LƒL ácô°7 Q�CG �g�MÓe Qvmj É» .(1)�μ°7
 $Éª°SCÉc äÉ``` Qjƒ�²G ¢}�+ $Éª°SCG  QÉ```£g1É+ âeÉb
 ¢�< á�AÉpŸG ™```e ��É��dG �```e á��gsŸG t```°zT��d
 �v�J µ É¡ Q�μd ��É�g°zŸG Qvb Q¥vm+ C’G �```°z�°zgdG

.$Éª°SC’G  wG ÉGQÉ£g1’ G kÌ°z�J

  2Éªg<Gh áfôŸG vjhQvfCG �É�f á�£Ñ�d á```m£gf

 ácô°7 �jô: �```< vjhQvfCG �É�f ô```jƒ�J CGv+
 É£fQƒ�£dÉc áj’h ‘ Yƒ```gdG �É+ Zá�jve ‘ v```jhQvfCG
 ’ (G  .�```LƒL á```cô°7  �```e  º```<v+h  �2003 �É```<
 �2005  �É```<  ‘  á```cô°ûdG  äÆ```°7G  �```LƒL  �CG
 Iõ¡LCG äÉ```£¸ô+ �É```  ̧‘ �ƒ```1vdÉ+ É```¡gÑ=ôd
 .á```� Qm°ûeh Iv```<Gh É``` kbƒ°S â```fÉc »```gdG �Gƒ```±G
 �dÉ« ¢z£°SCÉg+ �```LƒL ácô°7 �```d3 v�+ â```eÉb 
 �2007  �É```<  (Open Handset Alliance)
 ¢z£jÉ�ŸG ¢Q�ÑgJ »```gdG �G Qƒ±G áª�fCG º<2 �v```¡+
 �```°9ô�J  ¥w```dG  QÉμ```gM’G  á```¡LGƒeh  á```Mƒg�ŸG
 �Gƒ```±G Iõ```¡LCG �É```¸ ‘ IÈ```μdG äÉcô```°ûdG
 �```e Ì```Ñc 2v```�+ �```dÉpgdG Gw```G CGv```+  .�Gw```f%G
 ácô°7 :�ÉjŸG �£Ñ°S ¢�< É¡�e �IÈμdG äÉcô```°ûdG

أمن المعلومات في أنظمة ا�ندرويد
»Øjô©dG øªMôdG óÑY .O  ô¤°7CG ó0CG ó``jhQófC’G  É¶f Tó``© oj

 �Gƒ`````¹G Iõ``¤LCG �``«�°û- á``````ª¶fCG
 äRhÉ```±h �+ �G NQÉ``°ûàfG É`gÐcCG øeh
 ø``e ó```````jó````©dG ¾EG ¥`````-ÉeGóîà°6G
 Iõ```¤LCG ��``ne Lô````1C’G Iõ`````¤LC’G
 �É````�f Iõ``¤```LCG h ¿%’G �Gô`````°üdG
  É¶f óªà©j �á0ÑŸG Iõ``¤LCGh �«ÑdG
 IGƒf øe ád Tó©e áî°ùf ¨``�Y ójhQófEG
 äGõ``«`ªŸG ø``e IOÉ````Øà°6Ñd �``ù``μæ«d
 ¨``�Yh � É``¶ædG Gò``g É``gôaƒj «``àdG
 á``�«°6ƒdG  äÉ``«ÀÈdG  ø``e  á``Ñàμe
 á```````��+ á```+ƒ````àμŸG (Middleware)
 �«�°û-  É``¶f Tó``©j �dò+ ƒ``gh �«``°6
 á°ü1Q l³ �ª©jh �Qó``°üŸG vƒàØe
 u``«à«d (Apache License) «``°û-É+CG
 øjQ Tƒ�ª�d á`` TjôºG ø``e G NÔ``Ñc G NQó``b
 ¥``«�Y  á`` T°8É»G  �``¤-É�«Ñ�-  AÉ``æÑd
 IÔ``ÑμdG  á``fhôŸG  ø``e  IOÉ``Øà°6’Gh
 T£EÉ``a �``d3 ¾EG á``aÉ°9E’É+ �á``0ÉàŸG
 øjQ Tƒ�ª�d u«àj  É¶ædG IôØ°7 ô``aGƒ-
  É¶ædG �ªY á``«d%G ¾EG ÐcCG �ô``©àdG
 áÑ`````àμeh Iô``````aGƒàŸG äGõ```````«ª``ŸGh

�á�«°6ƒdG äÉ«ÀÈdG
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.ójhQóF&G �É�F ôjƒ�gd »æeõdG tjQÉgdG (1��μ°7 ■



 Iõ£ŸG  w```G Qv� OJh .(4) �μ```°7 �™```ªgmŸG q```)Gô°7
 vjhQvfCG �É�f �v```sJ »gdG I Qƒ�dG �eGƒ< ºGCG �```e
 vb »gdG Iv```<GƒdG h Iv```jv±G �Gƒ°SCÓd �ƒ```1v�d
 Ée ƒGh �djô�dG �Ñ�g°zŸG ‘ á``` Q£p+Q ÈcCG É¡��©
 �É�f �jƒ°zJ ‘ �LƒL á£m£JGÆ°SG áAô�Ÿ Éfv£�j

. QÉ°ûgfGh vjhQvfCG
,õ�/&°G »©æ°üe ÍH �GóH(°G h á«°ùAÉægdG  

 ôjƒ�gdG  äGõ Q�¹  º`̀GCG  �e  á Q£°zAÉ�gdG  Qv�J
 �e  IÌ`̀Ñ`̀c  á<ƒª¸  ¢zAÉ�gJ  k£M  ��Gv````̀+(’Gh
 vjhQvfCG  �É�f  �vsg°zJ  »gdG  Iõ¡LC’G  »� Q�°|e
 È`̀ cCG äGõ`̀£`̀» h �`̀°`̀}`̀ACG Iõ``¡``LCG ô`̀jƒ`̀�`̀J ¢`̀�`̀<
 ÈcCG  ápjô°7  ¢�<  �ƒ°|p�d  �`̀d3h  ��`̀bCG  ô�°Sh
 .�ƒ°zdG  ‘  º¡�bGƒe  õjõ�Jh  Íevsg°zŸG  �e
 �Gv+(Ód  G kÌÑc  G kõAÉM  Qv�J  á Q£°zAÉ�gdG   wG  Q�(G  �+ 
 �É�f �Gv`̀s`̀g`̀°`̀S’ á``£``<Gv``+(’G �ƒ`̀ �`̀²G Ì`̀Aƒ`̀ Jh
 �£Ñ°S  ¢��A  .ä’É`̀m`̀ŸG  �e  vjv�dG  ‘  v`̀jhQv`̀fCG
 �Gƒ``̀°``̀SC’  v```̀jhQv```̀fCG  �É`̀�`̀ f  �ƒ```̀12  I Q2CG  �É``̀j``̀ŸG 
 $É``̀�``̀ g``̀ c’G  �v`````̀<  ¶(G  eÉ`````̀�`````̀ dC’G  Iõ`````¡`````LCG
 �e �``̀ c â``̀eÉ``̀b k``£``M .ä’Gƒ```````̀±G �Gƒ``̀ °``̀ SCÉ``̀ +
 (Gamestick)  �`̀``̀``̀``̀``̀``̀``̀``̀g`̀°`̀z`̀eÉ`̀L  á`̀``̀``̀``̀``̀cô`̀°`̀7 
 á£fhÆμd(G eÉ�dCG � Q�°ûe ÌAƒg+ (OUYA) ÉjhCG h

.�£�°ûJ �É��c vjhQvfCG �É�f ¢�< vªg�j
Qó°üŸG ìƒgØe �É�F  

 q£gj �É< �μ°û+ áMƒg�ŸG Q2É°|ŸG 2É```ªg<G �(G
 Iõ¡LC’G »��°|Ÿ áfhôŸGh ájô²G �e G kÌÑc G kQvb
 �μ```°ûdÉ+ º```��dGh äÉ```£¸ÈdG  w```G �Ó```�g°S’

 v�A �á QjQv°|ŸG Iô�°ûdG ôAGƒJh áMƒg�ŸG ¢z£jÉ�ŸG
 ¢�< �ª�J �É```��dG �```e Iô1CG á```s°zf ô```jƒ�J ®
 ádƒªpŸG äÉÑ°SÉ²G ¢```}�+ :�je á��gº Iõ```¡LCG
 ¢```}�+ h �```LƒL �ƒ```jõ��J h �```LƒL äGQÉ``` Q�f h
 �(DVD) ````dG �```�°ûe h äÉ```<É°zdG h äGÌ```eÉμdG 
 â```Mô:  �```LƒL  á```cô°7  �(G  �```+  .(2)  �μ```°7 
 ™```£ªm+  ·õ```�ŸG  º``` Qμpg�d  k’ƒ```�M  �2011  �É```<
 �Gvsg°SÉ+ $É+ô¡μdG Q2É°|eh I$É°9(’G h Iõ¡LC’G

.vjhQvfCG �É�f
 �É```̀��dG  Gw```̀G  á```̀.GvM  �```̀e  º```̀=ôdG  ¢```̀�< 
 á Q£cwdG �Gƒ```̀±G Iõ¡LCG Q�CG ’ (G - Ì```̀�+ á```̀fQÉ�e-
 É```̀ k�£Ñe È```̀cC’G Qv```̀�J �É```̀��dG Gw```̀G ¥ƒ```̀« »```̀gdG
 �2012 �É```̀< �e k```̀dÉjdG ™```̀+ôdG ‘ %75 á```̀Ñ°z�+
 º```̀GCG �```̀eh .(IDC) á```̀cô°7 äGô```̀jv�gd É```̀ k�Ñ:
 ôAƒJ vjhQvfCG �É```̀��d �```̀)É¡dG QÉ```̀°ûgf’G eÉ```̀Ñ°SCG
 õ£ªgj ¥wdG v```̀jhQvfC’G äÉ�£Ñ�gd �```̀LƒL ômge
 �jQ Qƒ�ŸG ¢```̀�< dJÆJ �```̀£dÉμJ Q¥CG 2ƒ```̀Lh �v�+
 äÉ�£Ñ�gdG ™```̀AQ á<ô°S ¶(G á```̀AÉ°9(’É+ �2v```̀±G 
 äÉ�£Ñ�gdG �```̀e �)É¡dG 2v```̀�dGh (�)Éb2 ™```̀°}+)
 ‘ IôAƒgŸG äÉ�£Ñ�gdG d�=CG Q�(ÉA �dwc .IôAƒgŸG
 Iõ¡LC’ �+CG ômg§ áfQÉ�e á Q£fÉ¸ �LƒL ômge
 äÉ�£Ñ�gdG ¢```̀�<CG Q�CÉ```̀+ É```̀ª�< .2É```̀Ñj%’Gh �ƒ```̀�jCG
 É¡�+É�j Ée �e Ìjμ+ ¢```̀�<CG �+CG ômge ‘ É```̀ kMÉ+QCG

 �LƒL ômge ôAƒj .(3) �μ°7 ��LƒL ô```̀mge ‘ 
 ám£gf ¥Ó```̀+ �Lƒm+ -É```̀ kjjvM -¢```̀ Qª°zj É```̀e hCG)
 �É< ‘ ¢�£°Sƒª�d �LƒL h �LƒL ômge oÉevf’
 �ª�J »gdG äÉ```̀�£Ñ�gdG ™£ª± �```̀°8ƒdG (�2012
 Éªc ��LƒL Iv```̀d á�ªpŸGh vjhQvfCG �É```̀�f ¢```̀�<
 äÉeƒÑdCG �e áªs°9 á<ƒª  ̧¶(G �ƒ°8ƒdG ô```̀Aƒj
 neGô+h �Ó```̀AC’Gh d```̀gμdGh äÓ```̀mŸGh ÊÉ```̀=C’G
  wG �e á<ƒª¸ ¢```̀9ô< ºgj k£M ��ƒ```̀jõ��gdG

.É kfÉ¸ Iô1CGh ¥2Ée �+É�§ 2QGƒŸG

 É k°SÉμ�fG vjhQvfCG �É��d �)É¡dG QÉ°ûgf’G Qv```�Oj
 2ô�J »gdG äGõ£ªŸG �e �É```��dG  ôAƒj ÉŸ É V£�£Ñ:
  wG ¢```|£s�J �```μÂh ��```£°zAÉ�§ á```fQÉ�e É```¡+

-:»J %’G ‘ äGõ£ªŸG
OÉg©dG � QƒæJ  

 ¢�< �ª�j �fCG vjhQvfCG �É�f äGõ£» ºGCG �e
 G Q kvL IÌ```Ñc á```pjô°7
 Iõ¡LC’Gh  2É```g�dG  �e
 G kôμM ¢z£dh á```��gsŸG
 Iõ¡LCG  hCG  vMGh 2Ég�d
 Ée ƒGh �IvMGh ácô°7
 »gdG Iõ```¡LC’G �```�mj
 ‘ �É��dG GwG �ª«
 �e Ìjμd v£dG �hÉ�ge
  QÉ�°SCÉ+h  Íevsg°zŸG
 á```��gº  äGõ```£»h
 ��gº ™```e d```°SÉ�gJ

 ¯ �«Ñ�J 200 ¢�Y&° á«eƒ«dG ìÉHQ&°G ·Éª/(G (3��μ°7 ■
(Q°hódÉH� �H&G h �/ƒ/ ¥ômge øe �C

 �É�æH �ª©J »gdG ,õ�/&Éd ÌÑμdG �ƒægdG (4� �μ°7 ■
.�É�ædG äGõ«» �g&G óM&G Qó©j ójhQóF&G
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 �£d(G oÉ```gpj Ée Ì```Aƒgd É```¡£�< $É```�ÑdGh �```°}AC’G
 ºGC’G Iõ£ŸG  w```G v�Jh .äGõ£» �e �v```sg°zŸG
 vjhQvfCG �É```�f ™```bGƒe õ```jõ�J ‘ â```ª¡°SCG »```gdG
 �jQƒ�ŸGh Iõ¡LC’G »� Q�°|e �e Ìjc eÉ��g°SGh
 Q2É°|ŸG 2Éªg<G �CG É```ªc .vjhQvfCG �É�f 2É```ªg<’
 I2É�g°S’Gh �hÉ�gdG �e G kÌÑc G kQvb q£gj áMƒg�ŸG
 ��£�< $É�Ñ�d  ôjƒ�J ® Éeh �```jô1%’G äGÈ1 �e
 �v+ ��hô1%’G ¢¡gfG k£M �e �Ó�f’G Qº. �```eh
 Q2É°|ŸG �Gv```sg°SG Q�CG É```ªc .��ª< ® É```e I2É```<(G
 á QjQv°|ŸG Iô```�°ûdG I2ƒ```L �```e ™```Aôj á```Mƒg�ŸG
 ™� Q�j �jQ Qƒ�ŸG ™```ªg¸ �C’ �```d3h �á```evsg°zŸG
 äÉ�MÓŸG $Gv+(G ‘ º```¡°zOjh � ôjƒ�J ® Ée ¢```�<
 .äÉ£¸ÈdGh º```�T�dG  w```G ô```jƒ�Jh �É```¡Âƒ�Jh
 ‘ º¡°zj á```jQv°|ŸG Iô```�°ûdG ô```AƒJ �(É```A �dwc
 (á£ª°SQ Ì```=) �É��dG �e Iv```jvL t°zf �```jƒμJ
 äÉÑ=Q �£�« ¢```�< �ª�J á```£AÉ°9(G äÉ```£¸ô+ hCG
 Qº N. �eh ��É```��dG »evsg°ze �```e Iô1CG q```)Gô°7
 �μ°û+ �vsg°zŸG �```£d(G oÉgpj Ée áAô�e ‘ º```¡°zJ
 t°zT�dG ‘ äÓ```jv�gdG  wG 2Éªg<’ �```d3h �È```cCG
 á Q£fÉμe(G �CG É```ªc .�```LƒL á```cô°7 �```e á``` Q£ª°SôdG
 á��Jôe  Ì=h vjhQvfCG �É�f Í+ »�£ÑdG �£�°ûgdG
 vªg�j vjhQvfCG �É```�f Q�C’ �```d3h � Ì�+ á```fQÉ�e
 �e CGõmgj ’ G k$õ```L Qv�J »gdG á```Mƒg�ŸG ¢```z£jÉ�ŸG
 ¶(G áAÉ°9(G .Qv°|ŸG áMƒg�e äÉ```£¸ÈdG �ƒ¡�e
 �e �Q��j áMƒg�ŸG Q2É```°|ŸG �Gvsg°SG �(É```A �d3
 á<ƒª  ̧ácQÉ°ûe �```< kÓ°}A �ô```jƒ�gdG �```£dÉμJ

 .�É��dG ôjƒ�J ‘ Í<ƒ�gŸG �e IÌÑc
øjQƒ�ŸG øe ¥ƒB �ªg›  

 �<ÉA �μ°û+ Qv°|ŸG rƒg�e �É�f $É�+ º```¡°zj
 �jQƒ�ŸG �e ¥ƒ```b h �É�Ah ÌÑc ™ªg¸ �```�1 ‘
 ô```jƒ�J ‘ �ƒ```cQÉ°ûj Gƒ```dGR’h Gƒ```cQÉ°7  �```jwdG
 ‘ º¡°SCG ¥ƒ```�dG ™ªgmŸG Gw```G Q�CG É```ªc .�É```�Q�dG
 áª�fCG ¢�< äÉ```�£Ñ�gdG �e �```)É¡dG QºμdG ô```jƒ�J
 ƒGh ��```LƒL ômge È```< ô```AGƒgJ »```gdG v```jhQvfCG 

 ¶(G áAÉ°9(G .�É���d Íevsg°zŸG á```+ô© R Qõ�j Ée
 �vsg°zŸG Ivd á�QjdG R Qõ< ™ªgmŸG Gw```G Q�(ÉA �d3
 ácô°ûdGh Íevsg°zŸG Í+ Iƒm�dG ¢|Q�bh ��É���d

.(�LƒL ácô°7) vjhQvfCG �É��d O�C’G
É�ªYOh �/ƒ/ áCô°7 »æÑJ  

 -�É���d É¡ª<2h ábÓª< ácô°7 »``` Q�ÑJ º¡°SCG
 �É��dG �ƒ°8ƒd âbƒdG QÉ```°|g1G ‘ -ÌÑc �μ°û+
 ôjƒ�g+ á```cô°ûdG â```eÉb k```£M ��```£d(G �```°8h É```Ÿ
 ¢�< vªg�J »```gdG á Q£fÉmŸG äÉ```�£Ñ�gdG �```e Ì```jc 
 v£�g°z£d �```)Gô1h äÉfÉ£+ �```e �LƒL  ô```AƒJ Ée
 ácô°7 IQv```b Q�CG Éªc .Iô```°7ÉÑe �v```sg°zŸG É```¡�e
 QÉμAC’G IQƒ```�+ ‘ â```ª¡°SCG �Gv```+(’G ¢```�< �LƒL
 Iõ£» á_£+ ÌAƒgd É¡£�< $É�ÑdG ® »```gdG á°z£)ôdG

.�JÉLÉ£gMG á£Ñ�gd �vsg°zª�d

 ÉGôAƒj »```gdG äGõ```£ªŸG �```e vjv��d á```m£gf
 �É��dG ewgLG v�A �LƒL ômgeh vjhQvfCG �É�f
 äÉ�£Ñ�J ¥Qƒ�e ™```ªg¸h ÍbÆsŸG äÉ�ªg¸
 IQƒcwŸG äGõ```£ªŸG �```e I2É```�g°SÓd �v```jhQvfC’G
 á�£�b �Gƒ<CG �ƒ°}= ‘ �É```��dG qÑ°|£d h �É``` k�+É°S
 .ÍbÆsª�d É k+wLh É kbGÆ1G �Gƒ```±G áª�fCG ÈcCG
 IÆ�d äÉeƒ��ŸG �eC’ ‘ÉcÉe ácô°7 ôjô�gd É k�Ñ:h
 2v< ™�JQG v```�A ��2013�É```< �```e �hC’G ™```+ôdG
 �Gƒ±G Iõ¡LC’ äÉ°ShÌ�dGh áj£Ñ³G äÉ£¸ÈdG
 %28 áÑ°z�+ á```cô°ûdG äÉ```fÉ£+ Iv<Éb ‘ á```f QõsŸG
 �Gƒ<CÓd ÉG2v< �ƒ```ªm§ áfQÉ�e �hC’G ™```+ôdG ‘
 äÉ£¸ÈdG � Qμ```°ûJ Éª�£+ .(5) �μ```°7 �á```�+É°zdG
 IÌÑc áÑ°zf vjhQvfCG �É��d äÉ°ShÌ�dGh áj£Ñ³G

 .(6) �μ°7 .äÉ£¸ÈdG  wG �e G VvL
 IQƒ°û�ŸG á``` Q£μjôeC’G �```)É.ƒdG Iv```M(’ É``` k�Ñ:
 äÉ```�£�pgdG d```gμe Q�(É```A ��2013 ¢```z�°z=CG ‘
 É``` k��b ô```¡;CG »```eƒ�dG �```eC’G IQGRhh ·GQv```£�dG
 �É��d äGô```�jdGh äÉbGÆ1’G á```Ñ°zf �É```�JQG �e

 Í```�;ƒe �```e �```£evsg°zŸ É``` k°8ƒ°|1 �v```jhQvfCG
 ¥ƒ« v```b »```gdG á``` Q£�eC’G Iõ```¡LC’G ‘ Í```£eƒμM
 Éªc .�É```��dG �e á.v¹ Ì```= É ks°zf º```¡Jõ¡LCG
 ƒG vjhQvfCG �É```�f �CG ¶(G É``` k°|f á�£.ƒdG äQÉ```°7CG
 ¥wdGh �Gƒ```±G Iõ¡LC’ G kQÉ```°ûgfG È```cC’G �É��dG
 á```j£Ñ³G  äÉ```£¸È�d  kÉ```£°SÉ°SCG  kÉ```AvG  �Gõ```j’
 Qv°|ŸG áMƒg�ŸG �```gjQÉª�Ÿ á```m£gf äÉ°ShÌ�dGh

.(Open source architecture)
 ¢�< �ª�J �LƒL á```cô°7 Q�CG �e º=ôdG ¢```�<
 Q�CG ’(G �v```jhQvfCG �É```�f ‘ �É```eC’G Iƒ```g°ze ™```A2
 ÉGRhÉmgj hCG É```¡� Q��j äÉ```AÉ°9(’G  wG �```e G kÌjc
 �ƒeƒ�j �É£MC’G �e Ìjc ‘ �```jwdG �ƒevsg°zŸG
 äÉ```°ShÌ�dG  h  á```j£Ñ³G  äÉ```£¸ÈdG  $É```�<(É+
 �hv+ äÉ£¸ÈdG ��J É¡Ñ��J »```gdG äÉ£MÓ°|dG
  wG IQƒ```�1 h äÉ```£¸ÈdG  w```G á```£GÉe �GQ2(G
 eÉÑ°SCG º```GCG �```eh .É¡£�< d```JÆj É```eh Iƒ```�³G
 ™e �```eÉ�gdG á```+ƒ�°8 �```dw+ Í```evsg°zŸG �É```£b
 2 Qv�g+ º°zgJ »gdG ¥2É�dG �vsg°zª�d äÉ£MÓ°|dG
 ¢��Ÿ ¥2É�dG �v```sg°zŸG �GQ2(G �v<h äGƒ```�³G
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 ,õ�/&° äÉ°6hÌØdGh áj«Ñ³G äÉ«›ÈdG OóY (5� �μ°7 
.¯ÉCÉe áCô°7 äÉFÉ«H ,óYÉB ¯ áFõsŸGh �Gƒ±G

 �É�æd äÉ°6hÌØdGh áj«Ñ³G äÉ«›ÈdG OóY (6� �μ°7
.�ÉY �HQ �μd ójhQóF&°G



 G kÌjc ™Avj É```e ƒGh �äÉ```£MÓ°|dG ��J á```£ªGCGh
 �hv+(�AGƒe) QR ¢�< �```�°}�d Íevsg°zŸG �e
 �ƒ°S »gdG äÉ£MÓ°|dG �```< äÉeƒ��e ¥CG I$Gôb

.äÉ£¸ÈdG ��gd É¡£��j
 »evsg°ze �e Ìjc vª�j �d3 ¶(G áAÉ°9(’É+
 �jô: �< äÉ�£Ñ�gdG �```£ª« ¶(G vjhQvfCG �É�f
 �v+ Iô1CG �Gô```:C’ á```��gº äÉ�£Ñ�J ô```LÉge
 �ƒ.ƒe ô1%G �ô: Q¥CG hCG �```LƒL ômge �Gv```sg°SG
 äÉ�£Ñ�J �Gv```sg°S’ ¢```9ô�gdG Qº``` N. �```eh ��```�e
 äÉ```£¸ô+  ¢```�<  á```jƒg¹  hCG  É``` V£�eCG  á```b NÆ Oº
 eÉÑ°SCG º```GCG �e Gw```G v�jh .äÉ```°ShÌAh á```j£Ñ1
 ‘ äÉ```°ShÌ�dG h á```j£Ñ³G äÉ```£¸ÈdG QÉ```°ûgfG 

.vjhQvfCG áª�fCG

 ¢```�< v```jhQvfCG �É```�f á```�μ£Gh �```ª< v```ªg�j
 k```£M  �(Layers Pattern)  äÉ```jƒg°zŸG  �```¿
�äÉjƒg°ze á```°zª1 ¶(G v```jhQvfCG �É```�f º```°z��j 

-:»G �(7) �μ°7 
äÉ�«Ñ�gdG Iƒg°ùe  

 äÉ`````````�£Ñ�gdG Iƒ```````````````````g°ze �``````````ª````````°û````j 
 ��v```sg°zŸG äÉ```�£Ñ�J (Application Layer)
 Ée hCG �É��dG ‘ ágÑje »JCÉJ »gdG äÉ�£Ñ�gdG $Gƒ°S
 á��+ äÉ�£Ñ�J �e É k�M’ �```g£Ñjg+ �vsg°zŸG �ƒ�j
 �e 2v< �e äÉ�£Ñ�gdG �Qƒ```μgJ .(Java) ÉAÉ±G
 �eÉμgJ »gQdG á��g°zŸG (Components) $GõLC’G
 º£°z�J �μÂh .�£Ñ�gdG �É¡§ �É£��d É¡�£+ É```ª£A

:¶(G �£Ñ�gdG $GõLCG
 »```gdG á```°7É°ûdG �``` QjÂh :(Activity) �É```°ûædG ■

.�£Ñ�gdG ™e �<É�g�d �vsg°zŸG É¡�e �eÉ�gj
 �£Ñ�gdG �e $õ±G �Qj­h :(Service) áeó³G■
 �hv+ (Background) $É```�³G ‘ �```ª�j ¥w```dG
 $GõLC’G ™e �eÉμgj �μdh ��vsg°zŸG ™```e �<É�gdG

.á+ƒ��ŸG �)É;ƒdG $G2C’ Iô1C’G
 :(Broadcast Receiver)  k```ÑdG  �```Ñ�g°ùe■

 �É��dG �```e á�°SôŸG äÉ```eƒ��ŸG �É```�gdÉ+ �ƒ```�jh
 .Iô1C’G äÉ�£Ñ�gdGh
 äÉ�«Ñ�gdG QÉ:(G 

 äÉ``�``£``Ñ``�``g``dG QÉ````````̀:(G �Ó`````̀1 �````̀e º``̀ g``̀ j
 äÉev³G ÌAƒJ (Application Framework)
 Iƒ`̀g`̀°`̀z`̀e) �`̀�`̀e ¢``̀ �``̀<C’G Iƒ`̀g`̀°`̀z`̀ª`̀�`̀d á`̀°`̀z`̀£`̀)ô`̀dG
 �Ghv``̀dG  �`̀e  á<ƒª¸  �Ó`̀1  �`̀e  (äÉ�£Ñ�gdG
 äÉ�£Ñ�gdG  º`̀<v`̀j  É`̀e  ƒ``̀Gh  �(API)  á`̀Aô`̀�`̀ŸG
 I2É�g°S’Gh  vjhQvfCG  �É�f  ™e  �°8Gƒg�d  Iô`̀1C’G
 v£�g°zj Iƒg°zŸG GwG �CG ¶(G áAÉ°9(G ��e Qv�j É»
 �eh .¢f2C’G Iƒg°zŸG ÉGôAƒj »gdG äÉev³G �e
 GwG �Ó1 �e É¡JQG2(Gh ÉGw£��J ºgj »gdG �É¡ŸG

:»J%’G �Iƒg°zŸG
 :(Content Provider) Iƒ```````````g````pŸG ô`````` QAƒe■
 $GõLCG Í+ äÉfÉ£ÑdG �Gvsg°SG ‘ ácQÉ°ûŸG ô```jvOjh

.á��gsŸG äÉ�£Ñ�gdG
 ôjvOjh :(Activity Manager) �É°ûædG ôjóe■
 ¶(G á°7É°7 �```e ��g�jh �```£Ñ�gdG �```MGôe ™```£ªL
 á°7É°7 �μd õeôj k£M .vMGƒdG �£Ñ�gdG ‘ Iô1CG
 �(ÉA Qº N. �eh (Activity) �É°û�+ �£Ñ�gdG �1G2
 �ª< á�jô: 2vpj Iô1CG ¶(G á°7É°7 �e �É```�gf’G
 �Gvsg°SG vjhQvfCG �É�f �+ õ£ªgj É»h .�£Ñ�gdG
 áAô�Ÿ �d3h (Stack)  áeƒμdG äÉ```fÉ£ÑdG áÑ£côJ

 Qº N. �eh ô1%G ¶(G �É°ûf �e �É�gf’G ‘ �```°z�°zgdG
.¢zcÉ�ŸG d£JÆdG �Gvsg°SÉ+ I2ƒ�dG ¢�< IQv�dG

 á```````````````` Q«ØJÉ�dG ä°É`````````````````````````°üJ°G ô`````````````````````````````jó``````e■"
 ä’É°|J’G ô```jvOjh :(Telephony Manager)

 �Iô1C’G Iõ¡LC’G ™e �Gƒ±G áμÑ°7 È< á£Jƒ°|dG
 �< äÉeƒ��e ¶(G �ƒ```°8ƒdG ÌAƒJ ¶(G á```AÉ°9(’É+
�É°|J’G á```pjô°û+ �```��gj É```eh �É```°|J’G á```dÉM 

. äÉeƒ��e �e
 :(Location Manager) �BƒŸG ójó« ôjóe■
 �É�f �Ó�g°SG �Ó```1 �e RÉ```¡±G ™bƒe 2 Qv```pjh
 �Ó1 �e hCG RÉ¡±G ‘ 2ƒLƒŸG (GPS) á```MÓŸG

.(Cell Towers) �Gƒ±G áμÑ°7 oGô+CG
 ��gº ôjvOjh :(Resource Manager) OQGƒŸG ôjóe■

.É¡�)É;h $G2C’ äÉ�£Ñ�gdG É¡evsg°zJ »gdG 2QGƒŸG
 w«ØægdG hBh Iƒg°ùe 

 (Android Runtime)  w£��gdG  âbh  Iƒg°ze  ô`̀ QAh
 (Java Core Libraries)  ÉAÉm�d  á£°SÉ°SC’G  äÉÑgμª�d
 (Dalvik Virtual Machines) á£°9GÆA’G äÉ_£ÑdGh
 �ƒ�jh  .¢�<C’G  äÉjƒg°zŸG  ‘  äÉ£¸ÈdG  �ª�d
 �e  äÉÑ��dG  ô`̀jô`̀­  hCG  w£��g+  Iƒg°zŸG  Gw``G
 v�Jh  .��°SC’G  Iƒg°zŸG  ¶(G  ��e  ¢�<C’G  Iƒg°zŸG
 äÉ_£ÑdG  �e kÉ<ƒf (DVM) á£°9GÆA’G äÉ_£ÑdG
 áevsg````````°zŸGh (JVM) ÉAÉ```````m�d á```````£°9GÆA’G
 á_£+  ‘  äÉ�£Ñ�gdG  �£�°ûgd  v``̀jhQv``̀fCG  �É��d
 2hvpŸG ndÉ�ŸG äÉ£fÉμe(’ �jeCG k’Ó�g°SG d��gJ
 �dwd  ám£gfh  .I2hvpŸG  IôcGwdG  ¶(G  áAÉ°9(’É+
 �vsg°zJ  ’  (DVM)  á£°9GÆA(’G  äÉ_£ÑdG  �(ÉA
 äÉ````````_£ÑdG ‘ áevs``````````g°zŸG (Class) d```dGƒ�dG
 (Dex) äÉ��e �vsg°zJ �+ �ÉAÉm�d á£°9GÆA’G
 2QGƒ``̀e  äG3  á_£+  ‘  �ª��d  É k°|£°|1  â`̀£`̀�`̀ O+
 ‘  á`̀£`̀°`̀9GÆ`̀A’G  äÉ_£ÑdG  �vsg°zJh  .I2hv```¹
 ¥CG  �e w£��gdG  â«  ás°zf  Q�c �£�°ûgd  vjhQvfCG
 â«  äÉ£¸ÈdG  Í+  �°|�dG  Qº`̀ N.  �eh  ��£Ñ�J
 �°|J �CG �μÂ É§h  �É¡+ �eÉμdG ºμpgdGh w£��gdG

.�É���d �ÉeC’G Iƒg°ze ™AQ Qº N. �eh ��£d(G

ójhQóF(G �É�F äÉjƒg°ùe (7��μ°7
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:á£°SÉ°SCG �GƒfCG 6 ¶(G äG$É<vg°S’G º°z��J k£M
 :(Binder Call)  �````````````HGôdG  $É```````Yó````````````g°6G  ■
 �```+GôdG �ô````````¹ $É```````````<v````g°S’ �v``````sg°zjh 
 qª°zj Ée  �¢zμ�£�dG IGƒ```f ‘ (Binder  Driver)
 á��gsŸG äÉ�£Ñ�gdG $GõLCG ��gº Í+ �°8GƒgdÉ+ 

.(Inter-Component Communications)
 �vsg°zJh :(JNI call) ÉAÉ/ á�/Gh $ÉYóg°6G ■
 ¢z�+ ¢z�+ »°Sh (C) »°S á��+ äÉÑgμŸG $É<vg°S’

.äÉÑgμŸG Iƒg°ze ‘ I2ƒLƒŸGh (C++)
 �vsg°zjh :(Socket Call) �ùÑ�ŸG $É```Yóg°6G ■
 Qº``` N.  �```eh �¢```zμ�£�dG (Socket) ¢```zÑ�e q```g�d

.�jô1%’G ™e �°8GƒJ IÉ�b qg�d �eGvsg°SG
 �vsg°zJh :(System Call) �É�ædG $ÉYóg°6G ■
 ¢}�+ $G2C’ ¢```zμ�£�dG IGƒ```f ™e ô°7ÉÑŸG �```°8Gƒg�d

.IGƒ�dG ¢8É°|g1G �e »G »gdG �)É;ƒdG
 :(Function Call)  �Ghó````````````````dG  $É```````Yó``g°6G  ■

.vMGƒdG �£Ñ�gdG $GõLCG Í+ �°8Gƒg�d �vsg°zJh
 »```μ«eÉ`````æjódG �``````````«ª```````p````````````gdG $É````````````````Yóg°6G  ■"
 äÉÑgμŸG �£ªpgd �vsg°zjh  :(Dynamic Load Call)

.É k�M’ É¡)É<vg°S’ äÉÑgμŸG Iƒg°ze ‘ I2ƒLƒŸG

 ‘ ÌÑμdG �ƒ```�gdÉ+ ÍbÆsŸG ™```ªg¸ º```°zgj

 »gdG á£�ªgmŸG á```pjô°ûdG É```¡�eh ��LhC’G ™```£ªL
 .»ª£��gdG Iƒg°zŸGh á Qjôª�dG �MGôŸGh �É¡d �ƒªg�j
 ™AGh2h É kAGvGCG �```�gÂ ÍbÆsŸG ™```ªg¸ �(G �```+
 ájGƒG äÉ```bGÆ1’G w```sQgj �e º```¡�ªA �á```��gº
 �```£;ƒJh �Ó```�g°SÉ+ 2ô```�c É```¡dÓ1 �```e �ƒ```�j
 �GvGC’G oQvgJh .�ÉmŸG GwG ‘ á```£��gdG �JGQvb
 äÉ```<ƒª¸h äÓ```£μ°ûJ �```ª�J v```�A �™```AGhvdGh
 É```¡AGvGCG  �```£�pgd  �```eÉμge  �μ```°û+  Í```bÆº
 äÉ<ƒª¸ �Gv```GCG ™```e ™:É�gJ v```b á```<ƒªmªc
 É k�Ñ:h .�```LQÉ1h v```�ÑdG �```1G2 Iô```1CG äGQÉ```£Jh
 �gfÉª£°S ácô°7 �e �2012 �É�d ¥ƒ�°zdG ôjô�g�d
 »bÆº �GvGCG ¢|£s�J �```μÂ äÉeƒ��ŸG �eC’

:¶(G º¡�AGh2 h ä’Gƒ±G Iõ¡LCG
.á Q£°|s°7 äÉeƒ��e ábô°S %32 -

.Iƒg¹ �É°SQ(G %12 -
.RÉ¡±G äG2Gv<(G Ì£�J %8 -

.äÉjÉ<vdG ¢9ô< %8 -
.RÉ¡±G �vsg°ze á�+Ége %15 -

.Iô1CG á Qjv£��J ô:Éº %25 -

 á```j£Ñ³G äÉ```£¸ÈdG �```e v```jv�dG ô```°ûg�j

 äÉÑgμŸG Iƒg°ùe  
 :(Libraries)  äÉ```ÑgμŸG  Iƒ```g°ze  ¥ƒ```gpj
 »°zdGh (C) »```°zdG á��+ äÉ```ÑgμŸG �```e á<ƒª¸
 ¶(G �ƒ°8ƒ�d �v```sg°zJ »gdGh (C++) ¢```z�+ ¢```z�+
 Iƒg°zŸG GwG ô```Aƒj Éªc .RÉ¡±É+ ¢8É³G 2É```g�dG
 ��e ¢```�<C’G Iƒ```g°zª�d �```)É;ƒdG �```e á```<ƒª¸

.¢zμ�£d IGƒf Iƒg°ze ƒGh ��É��dG d��d �ƒ°8ƒ�d
 �ùμæ«d ,GƒF Iƒg°ùe  

 ádv�e á```s°zf ¢�< v```jhQvfC’G �É```�f v```ªg�j
 �ƒ```�gd  :(Linux Kernel)  ¢```zμ�£d  IGƒ```f  �```e
 �É```�f äÉ```jƒg°ze �```e �```�°SC’G Iƒ```g°zŸG �É```¡§
 äÉjƒg°zŸG ™£ª± ¢SÉ°SC’G ôAƒj Ée ƒGh �v```jhQvfCG
 äÉ```ev³G Ì```AƒJ ¶(G á```AÉ°9(’É+ ��```�e ¢```�<C’G
 w£��gdG â```« äÉ£¸ÈdG IQG2(G �```je á```£°SÉ°SC’G 
 äÉcô```¹  IQG2(Gh  (Process Management)
 �°8GƒgdG º<2h (Driver Management) 2Ég�dG
 .(Inter-Process Communnication) äÉ£¸ÈdG Í+
 ‘ º```μpgdG  o3ƒ```¿  v```jhQvfCG  �É```�f  �v```sg°zj
 ¢```zμ�£d �É```��d (Access Control) �ƒ```°8ƒdG
 â« äÉ£¸ÈdG Í```+ �°|��d IGƒ�dG ‘ 2ƒ```LƒŸG
 â« neÉfô+ �c á```AÉ°}g°SG º```gj k£M �w```£��gdG
 �Gvsg°SÉ+ á```£°9GÆAG á_£+ �```1G2 �ª�j w```£��gdG
 ¢zμ�£d IGƒ�+ ¢8É³G äÉ£¸È�d äÉfÉ£ÑdG d£côJ
 ¢�<CG Iƒg°ze »�°}j Ée ƒ```Gh (Linux Process)
 º°SÉ+ neÉfô+ �c �+Q ¶(G áAÉ°9(’É+ ��ÉeC’G �```e
 Éªc .(Linux User) ¢```zμ�£d IGƒf ‘ �vsg°zŸG
 äÉc QôpŸG �jô: �< ’(G 2Ég��d �ƒ°8ƒdÉ+ q```ª°zj ’
 (System Function) �É���d �Gh2 �Gv```sg°SÉ+
 äÉ```jƒg°ze  ¶(G  ’(G  É```G'hÉ<vg°SG  �```μÂ  ’  »```gdG 

.�É��dG ‘ I2 Qv¹

 á�jô�+ äÉjƒg°zŸG �```�gº Í+ ábÓ�dG º```gJ
 äÉ```fÉ£ÑdG  �É```�gfGh  (Calls)  $É```<vg°S’G/d�:
 �(8) �μ```°7 �äÉ```jƒg°zŸG �```�gº Í```+ (Flow)

.�É�ædG äÉjƒg°ùe ÍH äG$ÉYóg°6°Gh äÉFÉ«ÑdG �É�gFG (8� �μ°7
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 ÉGÈcCG �```eh �v```jhQvfCG á```ª�fCG ‘ äÉ```°ShÌ�dGh
-:»�j Ée G kQÉ°ûgfG

FakeInst èeÉFôH  
 äÉ£¸ÈdG È```cCG �```e n```eÉfÈdG Gw```G Qv```�j
 �e %22 ·Gƒ```M d£°|j k£M �G kQÉ```°ûgfG áj£Ñ³G
 äÉcô°7 äGôjv�gd É k�Ñ: ábÆsŸG vjhQvfCG Iõ¡LCG
 eÉ�dC’G äÉ```�£Ñ�J È< ô°ûg�jh �äÉ```eƒ��ŸG �```eCG
 ô°ûg�j Éªc �ábƒ.ƒŸG Ì```= äÉ�£Ñ�gdG ôLÉge �```e

.É£°ShQ h É£°S%Gh É+hQhCG �ô°7 ‘ ÈcCG �μ°û+
OpFake èeÉFôH  

 Iõ¡LCG �```e %14 ‘ n```eÉfÈdG Gw```G ô```°ûg�j
 neÉfô+ �```e t°zf �Ó```1 �e á```bÆsŸG v```jhQvfCG
 Ì```= äÉ```�£Ñ�J ô```LÉge È```< Gô```+hCG q```�°|gŸG
 È```< hCG á```�jõe ô```LÉge �Ó```1 �```e hCG �á```bƒ.ƒe
 neÉfÈdG GwG ¥Qƒ```�e �CG Éªc .ábÆsŸG ™```bGƒŸG
 �£�°ûJ áª�fCG �v¡g°zJ Iô1CG mt°zOf ôjƒ�g+ GƒeÉb

.Iô1C’G ä’Gƒ±G
SNDApps èeÉFôH  

 Iõ¡LC’G �```e %12 ‘ neÉfÈdG Gw```G ô```°ûg�j
 á°8É³G äÉeƒ��ŸG ¢�< �ƒ°|²É+ �ƒ�jh ábÆsŸG
 ÊhÆμd(’G v```jÈdG �jhÉ�<h �```JGƒG �É```bQCG �e
 �hv+ âfÆf(’G È< �2É```1 RÉ¡± �dÉ°SQ(É+ �ƒ�£d
 É¡dÓ�g°SG º```g£d RÉ¡±G dMÉ°8 º```�< hCG á```�AGƒe
 .Iô1CG Iõ¡LC’ ¢```z°zmgdG neGô+ ô```°ûfh �É```°SQ(’
 �ÉGômge �e neÉfÈdG Gw```G ádGR(É+ �LƒL âeÉb

.Iô1CG ôLÉge �jô: �< ôAGƒge ��μd

 ájÉª²G �MGôe ��°9CGh ºGCG �vsg°zŸG Qv�j
 ÍbÆsŸG �e Ìjc vªg�j k£M �äÉ°ShÌ�dG �```e
 Í```evsg°zª�d IQw```²G Ì```= äÉ```Aô°|gdG ¢```�<
 ºGCG ¢|£s�J �```μÂh �Iv```jvL Iõ¡LCG �GÆ```1’

:·ÉgdÉ+ ájÉª²G �ô:
 Ì```= hCG á```Ahô�ŸG Ì```= ™```bGƒŸG IQÉ```jR �v```< -1
 Qv```̀�J k```̀£M �â```̀fÆf(’G á```̀μÑ°7 ¢```̀�< É```̀¡+ �ƒ```̀.ƒŸG
 �ƒbÆsŸG É```̀¡evsg°zj »```̀gdG �```̀)É°SƒdG º```̀GCG �```̀e
 äÉp Q�°|gŸGh á```̀jjv²G ™bGƒŸG Iô```̀�£°7 �C’ G kô```̀�f
 �eh ��É¡ŸGh äGõ```̀£ªŸG �e G kÌjc º<vJ â```̀pÑ°8CG
 ‘ Ì.CÉgdG ¢�< IQv```̀b h É k:ÉÑJQG ÈcCG âpÑ°8CG Qº```̀ N.

 äƒcƒ�+ ácô°7 �e ôjô�gd É�Ñ:h .�```̀£�°ûgdG áª�fCG
 É keGvsg°SG ™```̀bGƒŸG ÈcCG »G á Q£MÉ+(’G ™```̀bGƒŸG �(É```̀A
 ÉÑjô�J â```̀� Qμ°7 k£M �á```̀j£Ñ³G äÉ```̀£¸ÈdG �```̀��d
 äÉ£¸ÈdG ���d âevsg°SG »gdG ™bGƒŸG �```̀e %20
 ���gj Éª£A É QeCG .á��gsŸG ä’Gƒ±G áª�fC’ áj£Ñ³G
 �CG ájjvM á```̀°SGQ2 äô¡;CG v�A �á```̀£+ô�dG ™```̀bGƒŸÉ+
 G kQÉ°ûgfGh ÉeGvsg°SG ÈcC’G á£+ô�dG ™```̀bGƒŸG �e %2
 6000 �```̀e ÈcCG á°SGQvdG â```̀�ª°7 v```̀bh .á```̀bÆº
 É k�Ñ: ™```̀�Jôe �£�°|J ¢```̀�< �°8ÉM »```̀+ô< ™```̀bƒe
 ‘ ÉGQƒ¡; »```̀��j Ée ƒGh ��LƒL k```̀pÑdG �ô```̀pŸ

.�LƒL kpÑdG �ôpŸ ¶hC’G äÉp�°|dG
 �e v```̀jhQvfCG �É```̀�f äÉ```̀�£Ñ�J �```̀£ª« �v```̀< -2
 �ƒ.ƒŸG hCG �LƒL ô```̀mg§ $É�gc’Gh �Iô1CG ô```̀LÉge
 á�£°SƒdG âpÑ°8CG Iô1C’G ôLÉgŸG �C’ �d3h �É¡�e
 áª�fCG ¶(G á```̀j£Ñ³G äÉ```̀£¸ÈdG �```̀��d �```̀°}AC’G
 QÉ°ûgfG á```̀�jô: ‘ É V£�L �d3 q```̀°}Qgjh �v```̀jhQvfC’G

.G kQÉ°ûgfG áj£Ñ³G äÉ£¸ÈdG ÈcCG
 »gdG äÉ£MÓ°|�d IQw```̀²Gh á�£bvdG I$Gô```̀�dG -3
 ¢9GÆAG �v<h �É```̀¡g£ÑjJ v�< äÉ�£Ñ�gdG É```̀¡Ñ��gJ
 É```̀¡)É�<(G hCG �á```̀j£Ñ1 äÉ```̀£¸ô+ ¥CG �```̀e É```̀GQƒ�1
 w1 CG d```̀mj �dwc .É```̀¡d á```̀LÉ²G �h2 äÉ```̀£MÓ°8
 ô```̀mge ¢```̀�< äÉ```̀�£Ñ�gdG �```̀e Qw```̀²G h á```̀�£²G
 á£��Jh á£bƒ.ƒe ÈcC’G �QfCG �e º=ôdG ¢�< ��```̀LƒL
 k```̀£M �É```̀¡gdGR(Gh äÉ```̀£¸ÈdG  w```̀G ¶(G �ô```̀�g�d
 �e%G Ì= �LƒL ômge Q�CG á�+É°zdG eQÉmgdG âgÑ.CG
 âdGR’ áj£Ñ³G äÉ£¸ÈdG  wG ¢}�+ Q�CGh �É```̀ keÉ­
 ¢}�Ñd ƒdh �LƒL ô```̀mge È< QÉ°ûgf’G ¢�< IQ2É```̀b
 äÉeƒ��ŸG �eh .�```̀LƒL �e É¡AÉ°ûgcG �```̀Ñb âbƒdG
 �Ñb �£Ñ�gdG º££�gd É¡eGvsg°SG �μÂ »gdG áeÉ¡dG
 �£ªpgdG äGô```̀e 2v< ¶(G ô��dG ��```̀g£ÑjJh ��£ª«
 �jwdG Íevsg°zŸG $GQ%Gh �```̀£Ñ�gdG ¢�< â­ »gdG
 á Qjƒ OG �e v```̀cCÉgdGh �neÉfÈdG Gw```̀G �£ªpg+ Gƒ```̀eÉb

 .áAhô�e äÉcô°7 $Éª°SCG �dÉpgfG �v<h Q Qƒ�ŸG
 äÉjjv« ôAƒgJ É```̀ŸÉM vjhQvfCG �É```̀�f k```̀jv« -4
 vjhQvfCG �É```̀�f äÉ```̀jjv« �```̀ª�J k```̀£M �Iv```̀jvL
 �G kQÉ°ûgfG È```̀cC’G äÓμ```̀°ûª�d �ƒ```̀�²G ÌAƒJ ¢```̀�<
 ¢��A .äÉ```̀eƒ��ŸG �```̀eCÉ+ �```̀��gj É```̀ª£A É```̀ k°8ƒ°|1h
 QÉÑ1(É+ 4^2 v```̀jhQvfCG kjv« �ƒ�j ��É```̀jŸG �£Ñ°S
 á£°|f �```̀)É°SQ �É```̀°SQ(’ á```̀dhÉ¹ ¥CÉ```̀+ �v```̀sg°zŸG

 �μ°û+ v« É¡f(ÉA Qº N. �eh ��vsg°zŸG á�AGƒe w1 CGh
 �ƒbÆsŸG É¡evsg°zj »gdG �)É°SƒdG ºGCG �e ÌÑc
 »gdG äÉbGÆ1’G �e ¥2ÉŸG v```̀)É�dG ¢�< �ƒ°|p�d

.á��μgdG á£dÉ< �)É°SQ �É°SQ (É+ �d3h �É¡+ �ƒeƒ�j
 äÉ```̀°ShÌ�dG �```̀< �```̀°ûμdG n```̀eGô+ �Gv```̀sg°SG -5
 »gdG äÉ°ShÌ�dG v°9 ájÉª²G �e É k<ƒf ôAƒJ »```̀gdG
 neGô+ äÉ```̀fÉ£+ v<Gƒb ‘ á```̀� Qm°ze á```̀ª°|+ �```̀ª«
 Qƒ¡;h äÉ°ShÌ�dG �```̀�J 2 Qvmgd G kô```̀�fh .ájÉª²G
 ¢�< äÉfÉ£ÑdG v<Gƒb ¥ƒ```̀g« ’ É¡�e IvjvL �Gƒ```̀fCG
 É kgb'ƒe É k�)É< � Qμ°ûj �d3 �(ÉA �É¡JÉª°|+ �e á```̀s°zf
 �eCG äÉcô°7 �ƒ�J ¢gM äÉ°ShÌ�dG �°ûc neGÈd
 É V£dÉM ôAƒgjh .áeRÓdG äÉª°|ÑdG ÌAƒg+ äÉeƒ��ŸG
 �É��d äÉ°ShÌ�dG �< �°ûμdG äÉ£¸ô+ �e Ìjc
 2ƒLh ¶(G áAÉ°9(G �É¡�£+ Éª£A ��gsJ »gdG vjhQvfCG
 É¡�£+ áfQÉ�eh �äÉ£¸ÈdG  w¡d á Q£°SÉ£b äGQÉÑg1G
.äÉeƒ��ŸG �eCG ‘ á°|°|sgŸG õcGôŸG ™bGƒe È<

�/GôŸG

- 

 Security analysis of top visited 

Arabic Web sites, The 15th International Conference on 

Advanced Communication Technology (ICACT), 2013.

- Five Reasons Why Google Android 

versus Apple iOS Market Share Numbers Don›t 

Matter, Forbes, August 22, 2012. Online: http://www.

why-google-android-versus-apple-ios-market-share-

numbers-dont-matter/.

-  McAfee Threats Report: First Quarter 2013, 

2013. Online: http://www.mcafee.com/us/resources/

reports/rp-quarterly-threat-q1-2013.pdf.

- 

killing Apple, Android Authority, June 28, 2013. 

android-killing-apple-234364/.

-  2013 Internet Security Threat Report, 

Volume 18, 2013. Online: http://www.symantec.com/

security_response/publications/threatreport.jsp.

-  Android security holes worry FBI, 

DHS, August 26, 2013. Online: http://news.cnet.

com/8301-1009_3-57600105-83/android-security-

holes-worry-fbi-dhs/.
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 2Ég�dG ácQÉ°ûeh �Gvsg```°SÉ+ �£�```°ûgdG áª�fCG �e
.(Hardware)

 �e ájƒ£M ™£°9Gƒe á```.Ó. �É�ŸG GwG �hÉ```�gj
:»Gh äÉeƒ��ŸG á£��J µÉ<

.É¡�£Ñ�J v)GƒAh É¡<GƒfCG : á«°VGÎa’G -

 Í```+ �ô```�dGh É```¡<GƒfCG :á«HÉp```°ùdG áÑ```°6ƒ²G -

 ¶(G áAÉ°9(’É+ á```£+Ép°zdG áÑ°Sƒ²Gh á```£°9GÆA’G
.Éª¡�£+ ábÓ�dG

 á```fQÉ�ŸGh �```<GƒfCG k```£M �```e :Qõ```jÉaÈjÉ¡dG -

 ¢}�+ $É�<(G �dwc h �áª<GvdG äÉcô°ûdGh º¡�£+
.$Gô°û�d ng�ŸG QÉ£g1G �Ñb q)É°|�dG

á«°VGÎa’G äÉÄ«ÑdG óFGƒah ´GƒfCG
 á£°9GÆA’G äÉ```_£ÑdG v)GƒAh �Gƒ```fCG ºGCG �```e

:»�jÉe

´Gƒ````fC’G 
:»�jÉe á£°9GÆA’G á_£ÑdG �GƒfCG ºGCG �e

 OÉ```g©dG  Iƒg```°ùe  ¢```�Y  á«```°VGÎa’G  á```_«ÑdG ■
 qª°zj �ƒ```f »```Gh :(Hardware Virtualization)

 �e 2v< �ª< �j§ �É£�dÉ+ v```£Mh �2É1 RÉ¡±
 â£Ñjg+ q```ª°zj É» â```bƒdG ¢```z�f ‘ �2Gƒ```³G
 RÉ¡L ¢```�< �£Ñ�J hCG �```£�°ûJ �É```�f �```e ÈcCG
 Iõ£ŸG  wG q```£gJ .âbƒdG ¢z�f ‘ v```£Mh �2É```1
 ¢8É1 �2É1 $Gô°ûd á��μgdG ���J h âbƒdG ÌAƒJ
 �2É1 ¢|£°|sJ �e ’v```+ : kÓjªA . �£Ñ�J �μd
 ¢8É1 ô1%G �2É```1h ÊhÆμd(’G v```jÈdÉ+ ¢8É1
 »�£�M �2É1 ¢```|£°|sJ �Éμe’ÉÑA �äÉ```��ŸÉ+
 �É��d »°9GÆAG �2É1 ¢�< ¥ƒgpj ��A v```MGh
 ô```1%G »```°9GÆAG �2É```1 h ÊhÆ```μd’G v```jÈdG

    .äÉ��ŸG �É��d
 äÉ«›ÈdG Iƒg°ùe ¢�Y á«°VGÎa’G á_«ÑdG ■
Gw```̀G  q```̀ª°zjh  :(Software Virtualization) 

�```̀£�°ûgdG  á```̀ª�fCG  �```̀e  2v```̀<  �```̀£�°ûg+  �ƒ```̀�dG 
 ¢�< h vMGh �%G ‘ á��gº äÉ_£Ñd äÉ�£Ñ�gdG hCG

. kÉ°}jCG vMGh RÉ¡L

 ÈcC’G äÉ```£��gdG �```e á£°9GÆA’G �ƒ```¡�e v```�j
 �d3 q°}gj É```ªc äÉeƒ��ŸG á```£��J �É```¸ ‘  á```£ªGCG
á```cô°7  á```°SGQ2  É```¡�eh äÉ```°SGQvdG �```e v```jv�dG ‘ 

 á£��J �É  ̧‘ á£ªGCG ÈcC’G äÉ£��gdG �ƒM (Gartner)
 k£M ��1960 �É< ¶(G q��°|ŸG GwG 2ƒ�j .äÉeƒ��ŸG
 »G »gdG É¡°z�f Iƒ�dÉ+ �μj µ �μdh  Qƒ¡; ájGv+ âfÉc
ácô°7 âevb .äÉeƒ��ŸG á£��J IQƒ. ‘ ·É²G âbƒdÉ+ 

 %60 �CÉ+ v```£�J á```£)É°|M(G (Cloud Hypermarket)

 I2ƒLƒŸG (á£°9GÆA’G Ì```=) á£�£�²G �2Gƒ³G �e
 á``jÉ¡f ‘  á```£°9GÆAG �2Gƒ````1 �ƒ```μJ �ƒ``°S µÉ```�dÉ+

.�2013 á�°zdG
 á£+Ép°zdG á```Ñ°Sƒ²G »```��J ô```1CG dfÉL �```e
 hCG  2É```g<  �```e  á```£Ñ°SÉ²G  Q2É```°|ŸG  �Gv```sg°SG
 ÉeCG �â```fÆf(’G �```jô: �```< á```evsc äÉ```£¸ô+
á£°9GÆAG á```_£+ �< IQÉ```Ñ< »¡A Qõ```jÉA È```jÉ¡dG 
 2v```�d  q```ª°zJ  (Virtual Machine Monitor)

 á«Ñ```°6ÉM á_«H $É```°ûFG øY ,QÉÑY É¡F&ÉH d```°6É²G µÉY ¯ (Virtualization) á«```°VGÎa’G  ±ô©J

 �Éje .É¡«�Y á```gÑjŸG èeGÈdG á�Ñ: h OÉ```g©dG á�Ñ: ÍH �ƒμJ  (á```«�«�M �ƒ```μJ �&G �ó```H�  á«```°VGÎaG

 ,ó)ÉØdG �jªgJ .á«°VGÎaG  øjõsJ ,óMh h&G »°VGÎaG �OÉ1 h&G »```°VGÎaG �«�```°ûJ �É�F $É```°ûF(G :�d3
 É» ó«Mh �OÉ1 5É¡± äÉ�«Ñ�gdG øe OóY �É�g°6G á«FÉμe(G  ̄á«°VGÎa’G á_«ÑdG  wg øe IÈμdG

 ájQhódG áFÉ«°üdG $dY øe �«��gdG �dwCh áBÉ�dG �É¡g°6G �«��Jh �OGƒ³G OóY �Gõg1G �æY ègæj

.äGõ«ªŸG øe ÉgÌ=h �OGƒs�d
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 �dgμŸG í�°6 Iƒg°ùe ¢�Y á«°VGÎa’G á_«ÑdG ■
 :(Desktop or Client Virtualization) �```«ª©dG

 �ƒμJ k£p+ ‘ô```�dG �vsg°zŸG ™```e �eÉ�gj ƒ```Gh
 äÉ```��ŸGh  äÉ```�£Ñ�gdGh  �```£�°ûgdG  �É```�f  á```_£+
 d°SÉ²GZ �vsg°zª�d á£Aô�dG IvMƒdÉ+ á°8É³G
 �e ’v```+ �2É```³G ¢```�< á```AÉ°}g°ze Y»```°|s°ûdG

.»°|s°ûdG d°SÉ²G
 äGó```Mh  Iƒ```g°ùe  ¢```�Y  á```«°VGÎa’G  á```_«ÑdG  ■
 q```ª°zJh :(Storage Virtualization) ø```jõsgdG

 2v< ¶(G  Iv£Mh á£�£�M �```jõsJ IvMh º£°z�g+
 q�Â É```» á£°9GÆA’G �```jõsgdG äGv```Mh �```e
 �```£��J  h  �```jõsgdG  äGv````Mh  IQG2(G  ‘  á````fhôŸG

.kÉ°}jCG á``��μgdG
óFGDƒØdG 

 vjv�dÉ+ á£Ñ°SÉ²G á£°9GÆA’G äÉ_£ÑdG º°zgJ
:É¡�e h äGõ£ªŸGh v)Gƒ�dG �e

 v£Mh �2É1 RÉ¡L ‘ �2Gƒ```³G �e 2v< n```e2 -1
 »Gh ��£Ñ�J �μ+ ¢8É1 �2É1 ¢|£°|sJ �e ’v+
 I2ƒLƒŸG á£Ñ°SÉ²G 2QGƒ```ŸG �Ó�g°SG q```£gJ Iõ£e

.�μ» Qvb ÈcCÉ+
 Iõ¡LC’G á```ª£�d áj2ÉŸG á```��μgdG �```e �```£��gdG -2

.ÉG2v< ¢|£��g+ �d3h
 Iƒg°ze ¢�< áμ�¡g°zŸG á```bÉ�dG Iƒg°ze �£��J -3
 Iõ¡LC’G 2v< �```£��J �Ó1 �e äÉeƒ��ŸG õ```cGôe
.á£Ñ°SÉ²G 2QGƒŸG $G2CG ¢�< »Ñ�°zdG Ì.CÉgdG �hv+

 �2Gƒ1 �e) á```£Ñ°SÉ²G 2QGƒŸG IQG2(G á```dƒ¡°S -4
 �Gõg1É+ �```d3h (�jõsJ äGv```Mhh äÉ```£¸ô+h

.Iõ¡LC’G 2v<
 �£Ñ�J áAÉ°9(É+ áÑ=ôdG ádÉM ‘ â```bƒdG ÌAƒJ -5
 ô1%G �2É1 $Gô```°7 �õ�j ’ k£M �v```jvL �2É```1 hCG
 �e äGvjvªgdG �ª<h v```jvL �e áμÑ°ûdÉ+ ��+Qh
 $É°ûf(G �```)Éb2 �ƒ°}= ‘ �Éμ```e’É+ �```+ �ô```�°|dG
 �2É³G �```e kGv£�g°ze v```jvL »```°9GÆAG �2É```1

.2ƒLƒŸG »�£�²G
 �```e  v```cCÉgdGh  äÉ```�£Ñ�gdG  QÉ```Ñg1G  á```dƒ¡°S  -6
 É¡eGvsg°SGh É```¡g£ÑjJ ‘ $v```ÑdG �Ñb  É```¡JG2Gv<(G
 �d3h (á£°9GÆAG Ì=) á£�£�²G �2Gƒ```³G ¢�<

.k’hCG á£°9GÆA’G á_£ÑdG ¢�< É¡g+ômg+

á``«HÉ`ë°ùdG á``Ñ°Sƒ`ë`dG

 á£Ñ�J á```£+Ép°zdG á```Ñ°Sƒ²G á```�°SGƒ+ �```μÂ
 kG$Gƒ```°S  º```¡<GƒfCG  á```AÉμ+  Í```evsg°zŸG  äÉ```Ñ�:
 áÑ°Sƒp�d á�£°zÑdG á�jeC’G �```e .2GôACG hG äÉcô°7

 :áevsc �£ª�dG ¶(G áev�ŸG á£+Ép°zdG
 (Gmail)  �je :ÁhÎ```μd(’G ó```jÈdG äÉ```eó1 -

.�LƒL ácô°7 �e áev�ŸG
(Dropbox) �je :»HÉp°ùdG øjõsgdG äÉeó1 - 

  (Google Drive)h
(Google Doc) �```je :á«HÉp°ùdG äÉ```�«Ñ�gdG -

 á```Ñ°Sƒ²G �Gv```sg°SG �(É```A �```d3 ¶(G á```AÉ°9(’É+
 áAô�e ‘ô�dG �vsg°zŸG �e d��gj ’ á£+Ép°zdG

 .äÉ£¸ÈdG hCG 2Ég��d á£�1GvdG �£°8É�gdG
 á«+Ét°ùdG áÑ°6ƒºG ´GƒfCG 

 �GƒfCG lÓ. ¶(G á```£+Ép°zdG áÑ°Sƒ²G º```°z��J
:á£°z£)Q

 :(Public Cloud Computing) áeÉ©dG á«HÉp°ùdG á```̀Ñ°6ƒ²G ■
 ¢�< IQƒ°|�e â```°z£dh ¢SÉ�dG áeÉ�d á```MÉge »Gh
 �e áev�e �ƒ```μJh ¢8ƒ°|³G �Lƒ+ Í```evsg°ze
 .á£+Ép°zdG á```Ñ°Sƒ²G äÉ```ev1 ¥2hõ```e äÉcô```°7
 �Gvsg°SG ‘ $Óª�dG �e ÌÑc 2v< �QÉ°ûj É¡£Ah
 äGvMhh 2Ég< h �2Gƒ1 �e) á£Ñ°SÉ²G á_£ÑdG ¢z�f
 �£ª�dG �CÉ```+ �ƒ�dG GwG õ```£ªgj .(ÉGÌ=h �```jõsJ
 á£gpgdG á£�ÑdG ¢�< á```�eÉμdG äÉ£MÓ°|dG ��Â’
 .áev³G 2hõŸ �```�e �ƒμJ É¡fC’ á£Ñ°SÉ²G á```_£Ñ�d

 ¢�< áª°z�e �ƒμJ É```�G á£Ñ°SÉ²G 2QGƒŸG �CG É```§h
 �ƒμJ áj2ÉŸG á```��μgdG �(É```A Íevsg°zŸG �```e 2v<
 á��μgdG ���j É» �Gvsg°S’G d°zM º¡�£+ áª°z�e
 GwG ¥2hõe ô¡°7CG �eh .�vsg°ze �c ¢�< áj2ÉŸG
 �bƒb h âAƒ°ShôμjÉe á```cô°7 áÑ°Sƒ²G �```e �ƒ�dG

:�ƒ�dG GwG äGõ£» ºGCG �eh .�hõeCGh
 k£M :Iô1C’G �Gƒ```fC’G �```e áj2Ée á��μJ �```bCG-1
 (Gartner) Ê```JQÉb �```e á```ev�e á```°SGQ2 Ì```°ûJ
 IvpgŸG äÉ```j’ƒdG �Éª°7 äÉcô```°7 �```e %60 �CÉ```+
 äÉ```Ñ°Sƒ²G  �Gv```sg°S(’  �ƒ```��sj  á```£μjôeC’G

.áeÉ�dG á£+Ép°zdG
 �Gv```sg°S’G QGv```�e d```°zM ™```AvdG á```£fÉμe(G-2
 ¶(G áLÉp+ �£ª�dG �ƒ```μj Éev�< kÓjªA :eƒ```��ŸG
 (ô¡°7 IvŸ É°9ôA) Ée ¢9ô�d âb'ƒe �μ°û+ �2É1
 ��A ô¡°ûdG Gw¡d áev³G 2hõŸ ™AvdÉ+ �ƒ�j �f(ÉA

.vjvL �2É³ $Gô°ûdG �e ’v+
 �bCÉ+h âbh ¥CG ‘ ¢|��gdG h ™°SƒgdG ‘ áfhôŸG-3

.ájQG2(Gh áj2Ée �£dÉμJ
:(Private Cloud Computing) á°8É³G á«HÉp°ùdG áÑ°6ƒ²G ■"

 �CG á£MÉf �```e �+É°zdG �ƒ```�dG �```< á```��gº »```Gh
 Í```�e �```£ª�+ á```°8É1 �ƒ```μJ á```£Ñ°SÉ²G 2QGƒ```ŸG
 .á```eÉ��d á```Mƒg�e â```°z£dh (á```cô°7 hCG á```ª��e)
 �fC’ �ƒ�dG GwG �Gvsg°SG ¶(G äÉcô°ûdG ¢}�+ CÉm�J
 áÑ°Sƒ²G �e ÈcCG �É```eC’G h á£°8ƒ°|³É+ õ```£ªgj
 �ƒ�dG GwG áAÉ°}g°SG �Éμe(’É+h .áeÉ�dG á£+Ép°zdG

.áeÉ©dG á«HÉp°ùdG áÑ°6ƒ²G ■
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 .É¡LQÉ1 hCG �£ª�dG á°z°S 'ƒe �1G2
 : áÑ°Sƒ²G �e �ƒ�dG wG äGõ£e �e

.�hC’G �ƒ�dG �e áj2Ée á��μJ ¢�<CG -1
 k£p+ �hC’G �ƒ�dG �e á£°8ƒ°|1 h  �ÉeCG ÈcCG -2
 �vsg°ze ¢�< IQƒ°|¹ á```£Ñ°SÉ²G 2QGƒŸG �ƒμJ

.v£Mh
 ¢�< äÉ£MÓ°|dG �eÉc �£ª��d �ƒμj Ée kÉÑdÉ= -3

.á£Ñ°SÉ²G 2QGƒŸG
 :(Hybrid Cloud Computing) áæ«m¡dG á«HÉp°ùdG áÑ°6ƒ²G ■
 �e �£�1 �Gv```sg°S(É+ É```¡dÓ1 �```e �```£ª�dG �ƒ```�jh
 á°8É³G) á```£+Ép°zdG á```Ñ°Sƒp�d Í�+É°zdG Í```<ƒ�dG
 �```£ª�dG �```dw+ �ƒ```μ£d .â```bƒdG ¢```z�f ‘ (á```eÉ�dGh
 áj2Ée á��μJ �bCG) �hC’G �ƒ```�dG äGõ£» �e 2É```�g°SG
 �e É°}jCG 2É�g°SGh äÉ�£Ñ�gdG ¢}�+ ‘ (áfhôe ÈcCGh
 äÉ�£Ñ�gdG ‘ (á£°8ƒ°|1h �eCG ÈcCG) ÊÉjdG �ƒ�dG

.�eCGh á£°8ƒ°|1 ÈcCG d��gJ »gdG Iô1C’G
á«+Ét°ùdG áÑ°6ƒºG äÉeó1 

 á```£+Ép°zdG á```Ñ°Sƒp�d �```)É¡dG QÉ```°ûgf’G ™```e
 ’(G á£��gdG äÉev³G �```e ÌjμdG ‘ É¡eGvsg°SGh
 �GƒfCG lÓ. ¶(G äÉ```ev³G  wG º£°z�J �μÂ �```fCG

 :(1) �μ°7 �á£°z£)Q
 :(Software-as-a-Service) áeósC áeó�e äÉ«›ôH ■
 �e á<ƒª¸ Ì```Aƒg+ áev³G 2hõ```e �ƒ�j k```£M

(Google AppEngine) :�ƒ```�dG GwG á�jeCG �eh 
.(Joyent Accelerator)h (SalesForce VMforce)h

á`````````````````eósC  á```````````````eó�e  á``````````````«g«  á```````````````«æH  ■"
2hõe �ƒ�j k£M :(Infrastructure-as-a-Service) 

 á£gpgdG á```£�ÑdÉ+ �```£ª�dG v```jhõg+ É```�G á```ev³G
áLÉ²Gh d��dG d```°zM �£ª��d áevsc á```�eÉμgŸG 

 á```ª�fCGh á```μÑ°ûdG äÉ```fƒμeh �2Gƒ```³G  �```ª°}gJ
 GwG ��gsj .É```GÌ=h �jõsgdG äGv```Mh �```£�°ûJ
 �```£ª�dÉA �Í```�+É°zdG Í```<ƒ�dG �```< kÉ```£�c �ƒ```�dG
�```£�°ûgdGh  �```£Ñ�gdG  IQG2(G  �```<  �h'ƒ```°zŸG  ƒ```G 
 �ƒμJ Éª�£+ �äÉ```fÉ£ÑdG v```<Gƒbh äÉeƒ��ŸG �```eCGh
 IQG2(G  ¢```�<  Iõ```côªge  á```ev³G  2hõ```e  �É```¡e
 �jõsgdG äGvMhh á```£°9GÆA’G á£�ÑdGh �2Gƒ```³G
:�ƒ�dG Gw```G á�jeG �```e .�É```< �μ```°û+ äÉμ```Ñ°ûdGh 

.(Amazon EC2)h (IBM Cloudburst)

á``«°VGÎ`a’G Ú`H ¥ô`ØdG 
á```«`HÉë°ùdG á``Ñ°Sƒ`ë`dGh

 áÑ°Sƒ²É+ á£°9GÆA(’G �ƒ¡�e �Æ�j Ée kÉÑdÉ=
 ��Ó```g1G  �É```�G  ™```bGƒdG  ‘ �```μdh  á```£+Ép°zdG
 á```£gpgdG á```£�ÑdG �```e  $õ```L v```�J á```£°9GÆA’ÉA
 á£+Ép°zdG áÑ°Sƒ²G É```¡£�< vªg�J »gdG á```£°SÉ°SC’G
 áev�e áev1 �< IQÉÑ< á£+Ép°zdG áÑ°Sƒ²G Éª�£+
 áÑ°SƒM �c �CÉ+ �dwc �ƒ```�dG �μÂh .�£ª�dG ¶(G
 äÉ£�ÑdG �```e á<ƒª¸ �```< IQÉÑ< »```G á```£+Ép°S
 ¢z£�A .q£p°8 Ì= �ƒμj ¢zμ�dG �μd á£°9GÆA’G
 .á£+Ép°S á```Ñ°SƒM á```£°9GÆAG á```£Ñ°SÉM á```£�+ �c

.ádÉM �μd �Éje 2Gôj(G �μÂ ÈcCG q£°9ƒg�dh
 äÉ£�ÑdG �```e á<ƒª  ̧»G á```£+Ép°S á```ev1 �c -
 ¢�< �Éje (Dropbox) áev1 v�Jh :á```£°9GÆA’G
 »¡A áevsc �£ª��d áev�ŸG á£+Ép°zdG äÉ```ev³G
 �jõsgdG äGvMh �e �ƒª¸ �< IQÉÑ< ™bGƒdG ‘
 Íevsg°zŸG $Ó```ª�dG ¢�< áª°z�ŸG á```£°9GÆA’G

.áev³G  w¡d
 áÑ°SƒM �```< IQÉ```Ñ< á```£°9GÆAG á```_£+ �c ¢```z£d -
 (Virtual Machine) �Gv```sg°SG kÓjªA :á£+Ép°S
 RÉ¡L ¢�< Rhv```�jh �£�°ûgdG �É```�f â```£ÑjJ �```LC’
 �â```bƒdG  ¢```z�f  ‘  É```ª¡£�<  �```ª�dGh  ¢```7ƒg�cÉŸG
 d°SÉ²G Iƒg°ze ¢�< á```£°9GÆAG á_£+ �< IQÉÑ<
 á``Ñ°Sƒ²G á`````�`Mô``e ¶(G �`````°|J ’h »`````°|s°ûdG

 »g ô°}1&’G �ƒ�dÉH  »gdG  �É¡ŸG .á«HÉp°ùdG áÑ°6ƒp�d á.ÉjdG �GƒF&’G ÍH äÉBhôØdG (1� �μ°7 ■
..áeó³G Ohõe äÉ«dhDƒ°ùe øe »g �Q5’G �ƒ�dÉH »gdG �É¡ŸG Éªæ«H ��«ª©dG äÉ«dhDƒ°ùe øe

 �e É¡£d(G �ƒ```̀°8ƒdG �```̀�μÂ �```̀£ª��d äÉ```̀�£Ñ�gdG
 �ƒμj k£M �¥2É```̀�dG â```̀fÆf’G q�°|ge �Ó```̀1
 á�+Égeh IQG2(G �```̀< �h'ƒ°zŸG ƒ```̀G  áev³G 2hõ```̀e
 äÉeƒ��ŸG �```̀eCG h äÉ�£Ñ�J �```̀e) �É��dG á```̀AÉc
 äÉμ```̀Ñ°ûdG IQG2(Gh �2Gƒ```̀1 h äÉ```̀fÉ£ÑdG v```̀<Gƒb h
 �Gvsg°SÉ+ �ƒ�j ��A ƒ¡A �£ª�dG ÉeCG .(ÉGÌ=h
 á```̀£�1GvdG  �```̀£°8É�gdG  á```̀Aô�e  �h2  á```̀ev³G
á```̀cô°7 É```̀¡+ â```̀eÉb á```̀°SGQvd kÉ```̀�Ñ:h .�É```̀���d 
 rÉ+QC’G QGv�e �CG ô```̀¡; (Bain & Company)

 lÓ. ¶(G 2G2õ```̀£°S �ƒ```̀�dG Gw```̀G �Gvsg°SG �```̀e
 �£�< �Éc É```̀§ áfQÉ�e �2014 �É```̀< ‘ �É�°9CG

 .�2011 �É< ‘
( ) : �ƒ````�``dG Gw````G á`````�jeCG �``eh 

.(CloudNumbers)h (Dropbox)h
á``````````eósC  á``````````eó�e á```````````«Hƒ````°6ÉM á``````````°üæe ■"
áÑ°Sƒ²G �e �ƒf ƒGh :(Platform-as-a-Service) 

 ¥Qƒ�Ÿ ájôjƒ�J á```£Ñ°SÉM á_£+ �v```�j á```£+Ép°zdG
 äÉ```�£Ñ�gdG ô```jƒ�J  º```¡d q```£gJ É```» n```eGÈdG
 2hõŸ á£gpgdG á£�ÑdG  ¢```�< ágÑjŸG h º¡+ á```°8É³G
 �ƒ�dG GwG ‘ .2ƒ£�dG ¢}�+ ™e á£+Ép°zdG áev³G
 �É��dG áAÉc á�+Égeh IQG2(É```+ áev³G 2hõe �ƒ�j
 �£ª�dÉA ��```£ª�dÉ+ á°8É³G äÉ```�£Ñ�gdG Gv```< Ée
  .�```+ á```°8É³G äÉ```�£Ñ�gdG IQG2É```+ �h'ƒ```°zŸG ƒ```G
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 �μ°7 ¢```�< $Ó```ª�dG ¶(G �v```�J »```gdG á```£+Ép°zdG
.âfÆf(’G �jô: �< áev1

Qõ``jÉ`aô`ÑjÉ`¡`dG
�É`````�f  �c  ¢```ª°zj  á```£Ñ°SÉ²G  á```_£ÑdG  ‘ 
�É```��+  »```)É¡�dG  �v```sg°zŸÉ+  ¢```8É1  �```£�°ûJ 
 �(Guest Operating System) �£°}dG �£�°ûgdG
»°9GÆA’G RÉ```¡±G º```°SG �```£�< ���j �```dwc 
 Qõ```jÉAÈjÉ¡dG q```ª°zj .(Virtual Machine)
 �£�°ûJ �É�f �e ÈcCG â£Ñjg+ Íevsg°zŸG �e 2v�d
 â£ÑjJ �Éμe(’É+��ÉjŸG �£Ñ°S ¢��A .âbƒdG ¢z�f  ‘
 ¢zμ�£dh (Windows) Rhv```�jh �```£�°ûgdG �É```�f
 vMGh RÉ¡L ¢�< (Mac OS) �É```eh ( )

.âbƒdG ¢z�f ‘ É¡eGvsg°SGh
Íevsg°zŸÉ+ á°8É³G �£�°ûgdG áª�fCG ô¡�J 

 vMGh �μd �CÉc h á```£Ñ°SÉ²G á```_£ÑdG  wG �```1G2
 ‘ �μd ��```+ á°8É³G �```JôcG3h �±É�e º```¡�e
 �e 2Ég�dG º```£°z�g+ QõjÉAÈjÉ¡dG �ƒ```�j ™```bGƒdG
 d°zM Íevsg°zŸG ¢�< ÉGÌ= h IôcG3h ndÉ�e
 Iõ£ŸG  w```G q£gJ .�É```��dG �h'ƒ```°ze  2v```pj Ée
 �v�+ á£Ñ°SÉ²G á_£ÑdG  wG �1G2 Íevsg°zª�d
 á£Ñ°SÉ²G 2QGƒ```ª�d Íevsg°zŸG vMCG �Ó```�g°SG
 äGõ£» �```eh .ô```1%G �v```sg°ze eÉ```°zM ¢```�<
 v£MƒdG 2Ég�dG ácQÉ°û§ qª°zj �fCGQõjÉAÈjÉ¡dG
 �£��J ¶(G ¥2'ƒj É» �£�°ûJ áª�fCG Iv< �Ñ Pb �e
 �Íevsg°zŸG ¢```�< á```jQG2(’Gh á```j2ÉŸG á```��μgdG
 �£�°ûgdG á```_£+ �jƒ« á£�£c �(2) �μ```°7 q```°9ƒjh
 lÓjd �2Gƒ```1 lÓ. ¢�< ¥ƒ```g« »gdGh á```j2É�dG

 á£°9GÆAG �```£�°ûJ á```_£+ ¶(G á```��gº äÉ```�£Ñ�J
 2v< �Gõg1G ® k```£M �QõjÉAÈjÉ¡dG �Gv```sg°SÉ+
 ¥ƒgpj �```�A vMGh »�£�M �2É```1 ¶(G �2Gƒ```³G
 vMGh �c ¢�< âÑje á£°9GÆA(G �2Gƒ1 lÓ. ¢```�<
 Iõ£ŸG  wG �É+ �°7’h .É¡+ ¢8É³G �£Ñ�gdG É¡�e
 áfQÉ�e �É```ŸGh áMÉ°zŸGh v```¡±Gh âbƒdG ô```Aƒg°S

.ájv£��gdG á�jô�dÉ+
QõjÉaÈjÉ¡dG ´GƒfCG 

 �QõjÉAÈjÉ¡dG �```e �É```£°z£)Q �É```<ƒf �É�G
:ÉªGh (3) �μ°7

¥ó«��gdG  QõjÉaÈjÉ¡dG ■
 :(Native Hypervisor/ Bare Metal Hypervisor) 

 2Ég�dG ™```e Iô°7ÉÑe �```eÉ�gj �ƒf �```< IQÉÑ< ƒ```Gh
 áª�fCG á```ÑbGôe h É```¡+ º```μpgdÉ+ �ƒ```�j �CG �```LC’
 .É¡£�< �```ª�J »gdGh Í```evsg°zŸG Iv```d �```£�°ûgdG
 �μ°û+ �ª�jh  kGQÉ```°ûgfG È```cC’G �ƒ�dG GwG È```g�jh
 GwG äÉ£¸ô+ ô```¡°7CG �eh .2É```g�dG ¢�< ô```°7ÉÑe

.QõjÉaÈjÉ¡dG �GƒF&G (3� �μ°7 ■

 (Microsoft Hyper V) �QõjÉAÈjÉ¡dG �e �ƒ�dG
.(Citrix XenServer)h (VMware ESXI)h

 :(Hosted Hypervisor)  ±É```°}g°ùŸG  Qõ```jÉaÈjÉ¡dG ■
 kGvªg�e �ƒ```μjh �£�°ûgdG �É```�f á_£+ �ƒ```A �```ª�jh
 ™e Iô°7ÉÑe NÉ�ÑJôe �ƒμj ’h É�£.h kG2Éªg<G É¡£�<
 �£�°ûgdG �É�f �Éc G3(G ’(G �ª�j ’ ·ÉgdÉ+h �2Ég�dG
 �bƒJ G3ÉA Gwd �w£��gdG â```«h k’É�A �£°}g°zŸG
 �ª< �bƒgj �ƒ```°zA �£°}g°zŸG �```£�°ûgdG �É```�f
 GwG äÉ£Ñ�°S �e v```�jÉe ƒGh kÉ°}jCG Qõ```jÉAÈjÉ¡dG
 �ƒ�dG Gw```G á�jeCG �eh .Qõ```jÉAÈjÉ¡dG �```e �ƒ```�dG
 (Microsoft Virtual PC)  Qõ```jÉAÈjÉ¡dG  �```e
 .(Sun VirtualBox)h (VMware server)h
 Éev�< Qõ```jÉAÈjÉ¡dG �```e �ƒ�dG GwG �v```sg°zjh
 �É�f â£Ñjg+ �£°}g°zŸG �É��dG �vsg°ze d=ôj

.2Ég�dG �Gvsg°SG ‘ ácQÉ°ûe �ª�d ô1%G
 QõjÉaÈjÉ¡dG ´GƒfCG Õ+ áfQÉ�e 

 (QõjÉA È```jÉ¡dG) �Gƒ```fCG Í+ áfQÉ�ŸG �```μÂ
-:á£dÉgdG �É��dG ¢9Gô�g°SÉ+

 QõjÉAÈjÉ¡dG �ƒμgj k£M :äÉ«›ÈdG äÉ�Ñ: Oó```Y ■
 »```G  äÉ```£¸ÈdG  �```e  Í```g�Ñ:  �```e  ¥v```£��gdG
 �+É�ŸG ‘ ��£°}dG �```£�°ûgdG �É�f h Qõ```jÉAÈjÉ¡dG
 äÉ�Ñ: lÓ. �e �É°}g°zŸG QõjÉAÈjÉ¡dG �ƒf �ƒμgj
 ��£°}g°zŸG �```£�°ûgdG �É```�f »G �äÉ```£¸ÈdG �e

.�£°}dG �£�°ûgdG �É�fh �QõjÉAÈjÉ¡dGh
 QõjÉAÈjÉ¡dG v```�j k£M :,$É```ØμdG  h  á```Yô°ùdG ■
 �ƒ�dG �```e I$É�c È```cCGh á<ô°S ¢```�<CG ¥v```£��gdG
 á£fÉμe(G 2ƒLh ¶(G �d3  ‘ d```Ñ°zdG 2ƒ�jh .ô1%’G
 á```LÉ²G  �hv```+  2É```g�dG  ¶(G  ô```°7ÉÑŸG  �ƒ```°8ƒdG
 É```ª�£+ �```£°}g°zŸG �```£�°ûgdG �É```�f �Gv```sg°S’
 �£�°ûgdG �É```�f È< �ƒ°8ƒ�d ô1%’G �ƒ```�dG oÉgpj

.�£°}g°zŸG
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�«Ñ�gdG

�«Ñ�gdG

�«Ñ�gdG

.á«°VGÎaG ¶(G ájó«��J á_«H øe �ƒpgdG (2� �μ°7 ■

�É�F
�«�°ûgdG

�É�F
�«�°ûgdG

�É�F
�«�°ûgdG

�É�F
�«�°ûgdG

�É�F
�«�°ûgdG

�É�F
�«�°ûgdG

�«Ñ�gdG

�«Ñ�gdG�«Ñ�gdG

»�«�M �OÉ1

»�«�M �OÉ1

»�«�M �OÉ1

»°VGÎaG �OÉ1

»°VGÎaG �OÉ1

»°VGÎaG �OÉ1
»�«�M �OÉ1

á«°VGÎaG �«�°ûJ á_«H ájó«��J �«�°ûJ á_«H



 ¥v£��gdG QõjÉAÈjÉ¡dG �GƒfCG v�J k£M :áØ�μgdG ■
 �É°}g°zŸG Qõ```jÉAÈjÉ¡dÉ+ á```fQÉ�e á```��μJ È```cCG

 .á£fÉ¸ t°zf ��e ôAƒgj ¥wdGh
 d`````��gj ’ k```£M :�`````«�°ûgdG  �É``````�F  ô``````aƒJ  ■
 â```Ñje  �```£�°ûJ  �É```�f  ¥v```£��gdG  Qõ```jÉAÈjÉ¡dG
 d��gj Éª�£+ ��Gvsg°S’G �Ñb 2Ég�dG ¢�< Iô°7ÉÑe
 �```£�°ûJ �É```�f ô```AƒJ �É```°}g°zŸG Qõ```jÉAÈjÉ¡dG
 .�Gvsg°S’G �Ñb É�Ñ°ze 2Ég�dG ¢�< âÑje »Ñ°SÉM
 k£M :á```«°üs°ûdG  äÉ```Ñ°6É²G  ¯  �Gó```sg°6’G ■
 ¢�< �g£ÑjJ v�+ �É°}g°zŸG QõjÉAÈjÉ¡dG �vsg°zj
 â£Ñjgd á£°|s°ûdG äÉ```Ñ°SÉ²G ‘ �£�°ûgdG �É```�f
 �d3h âbƒdG ¢```z�f ‘ �ª�J Iô```1CG �£�°ûJ º```�f

.�g��μJ ¢9É�sfGh �eGvsg°SG ádƒ¡°zd
QõjÉaÈjÉ¡dG äGõ«Ã 

-:»�jÉe QõjÉA ÈjÉ¡dG äGõ£» ºGCG �e
.��g°zŸG Ì= h rÉgŸG 2Ég�dG �Ó�g°SG I2ÉjR -

.áfÉ£°|dG h á��μgdG ô�°S �£��J -
.äÉeƒ��ŸG õcGôe $É�+ ‘ á£�eõdG IvŸG �£��J -

 �£�°ûJ �É�f �e ÈcCG �£�°ûJ á£fÉμeÉ+ :á```fhôŸG -
.âbh ¥CG ‘ ��< $É��g°S’Gh �Æ°ûe 2Ég< ¢�<

QõjÉaÈjÉ¡�d áªYGódG äÉcô°ûdG 
 �``£<ƒ�+ Qõ``jÉAÈjÉ¡�d á``ª<GvdG äÉcô°ûdG �e

:»�j Ée
 ¥ó«��gdG Qõ```jÉaÈjÉ¡�d á```ªYGódG äÉCô```°ûdG ■

-:É¡ªGCGh �(Bare Metal Hypervisor)

 º°zgJh (ESX) É```¡JÉmg�e �```eh :(VMware) -

 .Iô1C’G äÉcô```°ûdG ™e áfQÉ�e É```Gô�°S �É```�JQÉ+
 �(ESXi)  �```e  á```£fÉ¸  á```s°zf  ô```AƒJ  �```dwc
 ¢|)É°|³G d�=CG  ¢```�< ¥ƒg« ’  »¡A ™```Ñ�dÉ+h

 �d3 ¶(G áAÉ°9(’É+ .á```�eÉμdG ás°z�dÉ+ I2ƒ```LƒŸG
 �bCG ô```�°z+ É```¡JÉmg�e ¢```}�+ (VMware)ô```AƒJ

.IÌ�°|dG äÉcô°ûdGh äÉ°z°S'ƒª�d á��μJ
 (Hyper-V)  É```¡JÉmg�e  �```eh  :(Microsoft)  -

 �eh �(VMware) ````d »°z£)ôdG ¢```zAÉ�ŸG È```g�Jh
 á```cô°7 äÉ```mg�e ™```e á```�AGƒge É```¡fCG É```¡JGõ£»

 .Iô1C’G âAƒ°ShôμjÉe
 ¥wdG (XenServer) É¡JÉmg�e �eh :(Citrix) -

 ás°zf ��e ôAƒgjh �Qv```°|ŸG rƒg�e �gjGv+ â```fÉc
 �ƒÑ=ôj �jwdG Í```evsg°zª�d á```Ñ°z�dÉ+ .á```£fÉ¸
 ás°z�dG ¢�< (»��dG º<vdG �je)á£AÉ°9(G ÉjGõ§
 ás°zf ¶(G á```s°z�dG á```£bôJ �Éμ```e(’ÉÑA á```£fÉmŸG

 .á£fÉ¸ Ì= áev�ge
 �Éc ¥wdG (OracleVm)  É¡JÉmg�e �eh :(Oracle) -

 äGõ£e �e .Qv°|ŸG rƒg�ŸG (Xen) �É�f �e  Qv```̀°|e
.Iô1C’G �cQhCG äÉmg�e ™e �AGƒge �fCG (Oracle Vm)

 ±É°}g°ùŸG QõjÉaÈjÉ¡�d á```ªYGódG äÉCô```°ûdG ■
-:ÉGô¡°7CG �eh : (Hosted Hypervisor)

Qƒ```````````¡``°û`ŸG n``````````g�``ŸG É```¡````dh :(VMware) - 
 �£�°ûgdG �É�f ¢```�< (VMware Workstation)

 (VMware fusion)  n```g�ŸG  �```dwch  �Rhv```�jh
.�+%G Iõ¡LC’ �ÉŸG �É��+ ¢8É³G

 (Virtual PC) É```¡JÉmg�e �```e :(Microsoft) -

 ás°zf ��e ôAƒgJh .�2003 �É```< �e äCGv```+ ¥wdG
.á£fÉ¸

 ƒGh kGQÉ°ûgfG äÉ```mg�ŸG È```cCG �```eh :(Oracle) -

 ás°z�+ ôAƒge �fCÉ+ õ£ªgjh .(VM VirtualBox)

.I2v�ge �£�°ûJ áª�fCG º<vJh á£fÉ¸
 Qƒ¡°ûŸG É¡eÉ��+ äô¡g°7G vbh :(Parallels) -

 ��ÉŸG Iõ¡LCÉ+ ¢8É³G (Parallels Desktop)

 áª¡e ô```°8É�< �É```�G ��ƒ```�dG v```jv« v```�+
 QÉÑg<’G Í�+ É```Gw1CGh �É¡JÉ<Gôe �e v```+’ IÌjc
 É£°|s°7 n```g�ŸG º££�J �```�μÂ �n```g�ŸG QÉ```£g1G �```Ñb
 ¢}�+ $É°}bh ng�ŸG �```e á£fÉmŸG ás°z�dG á+ô© v```�+
 »)É¡�dG QGô```�dG 3É```sJG �```Ñb �```eGvsg°SG ‘ â```bƒdG

:»�j Ée ô°8É��dG ��J ºGCG �eh � $Gô°û+
 �ÉjŸG �£Ñ°S ¢��A :QõjÉAÈjÉ¡dG ™e 2É```̀g�dG �AGƒJ -
 2Ég�dG ¢}�+ ™e (VMware ESX) ng�ŸG �AGƒgj ’
 n```g�e �```̀``AGƒgj É````ª�£+ ��ƒ```̀``````°zdG »```̀`A Iô```̀```AƒgŸG
 ™e �ª�j 2É```g< ¥CG ™```e (Microsoft Hyper-V)

 �e ��pgdG ¥Qhô°}dG �ªA �dwd .Rhv�jƒdG �É�f
 º<vj �eGvsg°SG ¥ƒ```�J ¥w```�dG Qõ```jÉAÈjÉ¡dG �CG

.�jvd rÉgŸG 2Ég�dG
 �d3 w1G �```e v+’ k£M :�Gv```sg°S’G á```dƒ¡°S -
 á£MÉf �e kG$Gƒ°S ng�ŸG QÉ£g1G v�< QÉÑg<’G Í�+

.áfÉ£°|dG h �Gvsg°S’G h â£ÑjgdG
 QõjÉAÈjÉ¡dG äÉmg�e QÉ�°SCG ähÉ�gJ k£M :á��μgdG-
 »gdG äÉ�°8GƒŸGh á```̀cô°ûdG á```̀�ª°S �Óg1G d```̀°zM
 ás°zf ôAƒJ äÉcô°ûdG ¢```̀}�+ kÓjªA .ng�ŸG É```̀¡ª<vj
 �¢|)É°|³G �```̀eÉc ¢�< ¥ƒ```̀g« ’ É¡�μd á```̀£fÉ¸
 vb »gdG á�eÉμdG á```̀s°z�dG $Gô°ûd ô```̀�°}J vb �```̀dwd

.äGQ’hvdG �’CG ¶(G �°|J

�`````/GôŸG
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 ¢�< �ª�dG �vsg°zª�d q£gj É»
 ¢zμ�£�dGh Rhv�jƒdGh �ÉŸG �É�f

.vMGh âbh ‘
QõjÉaÈjÉ¡dG øe ràæŸG QÉ«à1G á«Ø«c 
 �```<  á```ev�e  ¢```9ô<  v```�+
��<GƒfCG ¢9Gô�g°SGh QõjÉAÈjÉ¡dG 
 ¢}�+ �```< á�£°z+ á```pŸ Ãv```�Jh
 ¶(G  Q2É```Ñgj  �á```MÉgŸG  äÉ```mg�ŸG
 ng�ŸG ƒG ÉeZ �G'ƒ°zdG GwG �GwdG
 .Y" QÉ```£g1G  ¢```�<  d```mj  ¥w```dG
 ’hCG �£�< dmj �fG ƒ```G eGƒ±Gh
 ¥wdG Qõ```jÉAÈjÉ¡dG �ƒ```f  vjv«
 ng�ŸG v```jv« º```. �```eh oÉ```g«

 .�ƒ�dG �d3 ‘ d°SÉ�ŸG .¥ó«��gdG QõjÉaÈjÉ¡�d áªYGódG äÉCô°ûdG äÉmgæe øe (ESXi) èeÉFôH ■
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 IóMGƒdG á```«fÉãdG ‘ kGô```eCG õ```JôgÉé«e 2 áYô```°ùH
 .õJôgÉé«e 1 áYô```°ùH ‹Éà°ùjôc äÉHòHP ódƒÃ
 $É°}�dG n```eÉfôH ‘ äÉ±É�ŸG  ò```g â```eósà°SG
 ƒ```�dƒHCG  äÓ```MQ  ô```1%G  ‘  º```μpà�d  »```μjôeC’G
 áYô°S eÉ```°ù² �```dPh �ô```ª�dG ¶(G (Abollo)
 ºμpà�d É¡àcôM QÉ```°ùeh É¡fÉμe ójó«h á```ÑcôŸG
 É°}jCG âeósà°SGh �¢```9QC’G ¶(G É¡dƒ12 ájhGR ‘
 ¢ùHÓŸG ádÉ°ù= ¢àMh áÑ°SÉ²G ád%’Gh ™fÉ°|ŸG ‘
 âAƒ```°Shôμ«e ácô```°7 âeósà```°SG �dò`c .á«d%’G
 n```````eGÈdG á```HÉ````àc É```¡JÉjGóH ‘ (Microsoft)
 �É```Y  ‘h  �™fÉ```°|ª�d  á```Ñ�ãe  ähô```c  á�```°SGƒH

 �Æ```ŸG �```e 0^000001 …CG (μm)Æ```ehôμ«e10
 �CG ácô```°ûdG äóªàYG .Ió```MGƒdG á«ªbôdG á```HGƒÑ�d
 �«��àdG �ƒ```μjh �``` Q°ùÑe �μ```°ûH º«ª```°|àdG �ƒμj
 ÉÑjô�J …ƒàpjh � kÉAô: 16 GP »```°SÉ«b »μ«à```°SÓH
 á«YÉHQ �ƒ```�1 ºYój h Qƒà```°SõfGôJ 2300 ¢```�Y
 �àf(G ácô```°7 âéàfCG á«dÉàdG á�```°ùdG ‘h �äÉ```fÉ³G
 ‘h �Qƒà°SõfGôJ 3500 �e �ƒμe ô1%G �«b2 ndÉ�e
 ndÉ�e ™�°8 �e ácô°ûdG ¢ù�f â�μ­ �1974 �ÉY
 �ƒ�1 �Y �jhÉ��dG �ƒ�1 �°|A äÉ«��J óªà�j
 �ôcGhòdG ™```e �eÉ�àdG � Qô```°ùjh �``` Q°ùÑ«d äÉ```fÉ«ÑdG
 �```ª�jh  kÉ```Aô:  40 GP »```°SÉ«b  �Ó```�H  �```��eh 

 �ã Qªàj n```dÉ�e �e á``` Q«)õ±G á```ª�fC’G �Qƒ```μàJ
 ‘ �```d  á```Hƒàμe äÉ```ª«��J ò``` Q��j ô``` QHóŸG �```��dÉH
 ô)GhódG �```e 2ó```Y �```dP ‘  óYÉ```°ùjh Iô```cGòdG
 ��e áHƒ��ŸG �)É;ƒdÉH �eÉ«b �Éª°}d á«fhÆμd(’G 

.�«b2 �μ°ûH

Qƒ````£`à`dGh ICÉ````°û`æ`dG
 äÉ±É�ŸG IQƒcÉH �hCG äCGó```H �1971 �ÉY ‘
 �Ó```Y(Ód (Intel) �```àf(G ácô```°7 �É```«�H á```«)õ±G
 2Gƒe �```e �hC’G �«bódG n```dÉ�ŸG …QÉ```© �μ```°ûHh
 ºépH �ƒμ«�«°ùdG �e á��```°|ŸG äÓ°8ƒŸG  ÉÑ°7CG

ا�نـظـمـــة الجـــزئـيّــة
¥ô°6hódG ôaÉ; øH ó©°6 .�

 N’ÉªYCG ¬ODƒ- «¡a �h°6ÉºG É¡+  ƒ�j «àdG äÉ«�ª©dG øe G NAõL ¬ODƒ- Iô T�°üe á T«+ƒ°6É0 áª¶fCG «g  (Embedded Systems)á T«Fõ¹G áª¶fC’G
 �ÉØbE’Gh �«�``°ûàdG o«0 øe AÉ«``°7C’É+ � TμtàdG �dòc h �äÉ``fÉ«ÑdG øjõî-h �9ô©à``°6Gh �«�³h iÉ``°ù0 h �6É«b h �ù`` T°ùtàdG �+É: É``¡d IO Tó``Á
 lbƒdGh ó¡¹G Ô``aƒàd �d3h �Éæ-ÉÑ T��àe ø``e ÔnμdG �0 · �¡``°ù-h �á T«eƒ«dG IÉ``«ºG «0Gƒf �«ªL · á T«Fõ¹G á``ª¶fC’G �``1ó- ��``d3 Ô``= ¾EG
 Ió T�©ŸG �É¡æe Égô``°ü0 øμÊ ’ �ÉªYCÉ+  ƒ�-h �ájôμ``°ù©dGh á«t``°üdGh á«FGò�dG �É¡æe IóY hfGƒL · �1ó- o«0 �ô:ÉîŸG øe ájÉªºG  ��ÉŸGh
 É¡àÀô+ �ô:h É¡YGƒfCGh É¡-Éf Tƒμe o«0 øe á T«Fõ¹G áª¶fC’G á«gÉe �É�ŸG Gòg �9ô©à°ùj �Iô�»Gh á�«``°ùÑdG øY �«gÉf �á TbÉ``°ûdGh á�«bódGh

�É¡-É�«Ñ�- ��©+h
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 �e kGó«��J �```bCG »```gh �(Assembly) ™```«ªéàdG
 á¸ôH ‘ �ƒ«dG ¶(G �ósà```°ùJ âdGRÉeh ád%’G á�d
 ¢|)É```°|1 ��­ »¡A  ��bCG �μ```°ûH ƒdh á```ª�fC’G
 �e �```°}ACG �μ```°ûH ndÉ�ŸG äÉ```f Qƒμe ™```e �```eÉ�àdG
 áe Qó�àe äÉ```�d I Qó```Y äô¡; �```dP ó```�H .É```gÌ=
 (C) »°ùdG á�d :Égô¡```°7CG �e �Gósà°S’G á�¡°Sh
 á¸ôH ¢7ôY ¢�Y É�HÆàd  (Java) É```AÉ±G á�dh
 á�d …CÉH n```eÉfôH áHÉàc ó��A �á``` Q«)õ±G á```ª�fC’G
  ò¡d (Compiler) ºLÆŸG ¢ Qª°ùj neÉfôH �ƒ�j
 neÉfôH ¶(G É¡H á```HƒàμŸG neGÈdG �jƒpàH äÉ```��dG

.kÉ�f%G ôcP Éªc ád%’G á�d »gh �ndÉ�ŸG �ª¡�j

á«aÉ°VE’G á«fhÎμdE’G ô°UÉæ©dG
 ¢�Y IÌ```ãc �É¡ŸG �ƒ```μJ á```ª�fC’G ¢```}�H ‘
 áª�fCG I QóY 2ƒLh ºàpàj Gò```d �óMGh »)õL �É�f
 É¡°}�H ™e �Æ```°ûJh I2 Qó¹ �É¡Ã �ƒ�j É¡�e Q�c
 �QbƒàdG áeƒ��ªc �á�eÉμàe áeƒ��e �jƒμàd É k°}�H
 á«YÉ��```°8’G QÉªbC’Gh äGQÉ«```°ùdG Iód �’õf’Gh
 ô)GhódG ¢```�Y »)õ±G �É��dG ó```ªà�jh �É```gÌ=h
 äÉeƒ��ŸG ¢```}�H �d ôAƒàd á«AÉ```°9(’G á«fhÆμd(’G
 á```«fhÆμd(G  ô```)Gh2h  oGô```1(Gh  �É```12(G  äGó```Mƒc
 �»LQÉ³G µÉ```�dG ™e �eÉ�àdG �```e �� Qμ­ Iô```1CG 

:‹ÉàdÉc »gh
�É1O(G äGóMh 

 äÉeƒ��e á«AÉ°9(’G á«fhÆμd(’G ô)GhódG ôAƒJ
 �ƒ�àd É¡H á�«pŸG äGÌ```�àŸG áAô�e �e É```¡� Qμ­
 �¢ù��dG �GƒMCG áAô�Ÿ kÓãªA ��«b2 �μ°ûH É¡�ª�H

 �e ójó±G �«±G $É�H �àf(G ácô```°7 äCGóH �1976
 Èà�j …òdG (X86) `H IÉª°ùŸG á�«bódG É¡JÉ±É�e
 Gòg âeósà°SGh á«Hƒ°SÉ²G á«��àdG IQƒ. ‘ Iõ�b
 d```°SÉM �hCG áYÉ�```°8 ‘ (IBM) ácô```°7 �«±G
 â�sJh �```«±G Gò```g á«�H ¢```�Y ó```ªà�j »```°|s°7
 Gòg IGƒf t```°ùf ‘ á«fƒfÉ�dG É¡bƒ�M �Y ácô```°ûdG
 µÉ�dG �ƒ```M äÉcô```°7 Ió```Y �eósà```°ùàd n```dÉ�ŸG
 ó�H â```���fG .(Atmel)  ácô```°7 Égô¡```°7CG �```e
 á�«b2 äÉ```±É�e $É�H ‘ I2ó```�àe äÉcô```°7 �dP
(Motorola) h (Zilog) �ãe á«)õ±G á```ª�fCÓd 

 �```eh .É```gÌ=h (Texas Instruments Inc )h
 äÉcô°ûdG âYQÉ```°ùJh á«)õ±G áª�fC’G äCGóH É�g
 á```�eÉμàŸG á```«)õ±G á```ª�fC’G äÉ```«��J ™�```°8 ‘

.óMGh �Ó= ‘ ôcGhòdGh ndÉ�ŸG …ƒpàd

áq`«`Fõ```÷G á``ª`¶`fC’G ´Gƒ``fCG
 d°ùM - ÍYƒf ¶(G  á Q«)õ±G áª�fC’G º°ù��J

:»g -»�«�°ûàdG �É��dG
 »)õ±G �«�°ûgdG �É�F 

 ƒg (Embedded OS) »)õ±G �«�°ûàdG �É�f
 �ádƒªpŸG �JGƒ¡dG ‘ É```ªc �eÉμàe �«�```°ûJ �É�f
 ¢```�Y �ƒ```�dG Gò```g ó```ªà�jh �á```«Mƒ Q�dG Iõ```¡LC’Gh
  (Embedded Linux) �```ãe »�«�```°ûàdG �É��dG
 �É```��dG  �ƒ```μjh  �(Embedded Android)  hCG
 á````````ª)GódG  RÉ``````````¡±G  Iô```cGP  ‘  Ó`` Q̀ `````````ª¹
 ¢```�Y  IQó```�dG  É```¡d  »```àdG  (Flash memory)
 É¡jódh ��)É�:(G ó```�Y ¢àM äÉeƒ��ŸÉH �É```�àM’G

 �dCG á_e ¶(G �```°|J ób á```HÉàμdG I2É```Y(’ á```«�HÉ�dG
 ÈcCG ¶(G �```°|J ób IóŸ äÉeƒ��ŸÉH ��à«h �Iôe
 ��f ºàj RÉ¡±G �«�```°ûJ ó��A �äGƒ�°S ô```°ûY �e
 IôcGòdG ¶(G áª)GódG IôcGòdG �e �«�```°ûàdG �É�f
 »gh (RAM) á Q«)Gƒ```°û�dG Iô```cGòdG …CG  á```à Qb'ƒŸG
 �RÉ¡±G $É�:(G ó�H äÉ```eƒ��ŸÉH ��à« ’ IôcGP
 �ô°SCG �μ°ûH áHÉàμdGh I$Gô�dG ¢�Y IQó�dG É¡jód h
 IôcGò�d kÉ```AÓ1 �äGô```ŸG �```e 2ó�d 2hó```M Ó```Hh
 É Qe(G mRGƒ```àe �μ```°ûH É¡«A neGÈdG �ª�àA �á```ª)GódG
 neÉfôH �e $GõLCG áYƒª¸ ¢�Y �eõdG º«```°ù�àH
 I QóY ‘ �°ù�f âbƒdG ‘ �ª�dG hCG (Tasks) �É¡ªc

.(Threads) èeGôH
»�«�²G øeõdG �É�F  

 »`````�`````````«�```````````²G �``````````````````eõdG �É```````````````�f 
 �```«A �```ª�J �É```�f ƒ```g (Real Time System)
 �```eõdG ¢```�Y ó```ªà�j �```°ù�°ùàe �μ```°ûH è```eGÈdG
 ��eõdG áeƒ��e äÉ°}Ñf ó Qdƒe �e ªÉ�dG »�«�²G
 Ée èeÉfôH CGó```Ñj ¢```àe áAô�e �```μÂ �«�Y k$É```�Hh
 �»)õ±G �«�```°ûàdG �É```�f ¢ùμ�H �»```¡à�j ¢```àeh
 ôeC’G oÉàpj ºc d```°ùpj Ée ôeC’ �eõdG d```°ùpHh

 .IóMGƒdG á°}Ñ�dG �eR ‘ eô°}jh á°}Ñf �e
 èdÉ�e �```e  Qƒ```°8 �```°ùHCG ‘ �É��dG �Qƒ```μàj
 oGô1(Gh �É12(G äGó```Mh h áàb 'ƒeh áª)G2 Iô```cGPh
 á Q«fhÆμd(’G Iõ```¡LC’G ™```e �eÉ�àdG �```e É```¡� Qμªàd
 É» IóMGh ápjô°7 ‘ É¡ Q�c �ƒμJ óbh �á Q«LQÉ³G
 »gh ��HÉ```°ùdG �ƒ�dG �e ¢|1QCGh ô�```°8CG É¡��éj
 »)õ±G �«�```°ûàdG �É�f �e ÈcCG á``` Qj2hó¹ äGP
 IQÉ```°7(G �É�f :�ãe kG VóL áeÉg �ÉªYCÉH �ƒ�J �```μdh
 �ô�à�```°Sh �óYÉ```°|ŸÉH º``` QμpàdG �É```�fh Qhô```ŸG

.kÉ�M’ äÉ�«Ñ�àdG ¢}�Ñd
 ÍYƒ�dG Óμd I2 Qó```�àe äÉ��H á¸ÈdG �μÂ
 ô```°7ÉÑe �μ```°ûH èdÉ�ŸG É¡ª¡�j »àdG á��dG É```¡�eh
 �e á```�jƒ: á```YƒªéÃ �``` QãªàJh �á```d%’G á```�d »```gh
 �èdÉ�ª�d ô```eGhC’G �«ãªàd óMGh h ô�```°8 Í```ªbôdG
 �ô�dG äÉ Q«�«�Ñ°S ‘ âeósà```°SG Ió��e á�d »gh
 á�d ohô1 $óH ™e â�LGôJh �ÌÑc �μ°ûH »```°9ÉŸG .»�«�²G øeõdG �É�F �ah �ª©J QhôŸG äGQÉ°7(G ■

.á«)õ±G áª�F&’G ¢�Y óªg©J á«YÉæ�°8’G QÉªB’G áeƒ�æe ■
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 IQGô²G áLQ2 ¢```SÉ«�H �ƒ�J ô)Gh2 2ƒ```Lh »�Ñ�j
 Iƒà```°ùeh áj'hôdG Ióeh rÉjôdG  É``` Q©Gh áHƒ:ôdGh
 ô)GhódG  òg ¢ Qª°ùJh .�dP Ì=h QÉÑ�dGh QÉ�eC’G
 »```gh  �(Sensors)  äÉ```°SÉ°ù²G  hCG  äÉ``` Q°ùéŸÉH
 IQÉ```°7(G ¶(G Y»)Éjõ«�dGZ ¢```Sƒª�ŸG $»```°ûdG �Qƒ```«
 á```±É�e h É```¡J$Gôb á```ª�fCÓd �```μÂ á``` Q«)ÉHô¡c
 äÉ``` Q°ùéŸG �GƒfCG ó```�Jh �áLÉ²G d```°ùM É```¡JÉfÉ«H
 �%’G �ª�J á� Q�```°|ŸG äÉ¡±G �(G ¢àM kG VóL IÌ```ãc
 �eh �áp)GôdG ¢```�Y �ô�àJ äÉ``` Q°ù¸ ™�```°8 ¢�Y
 �```°ùHCG �e »```gh ,QGQRC’G äÉ```°ùéŸG �```�J á```�ãeCG
 �Éμ```°7CGh �GƒfCG I Qó```Y ¢�Y »JCÉJh �äÉ```°ùéŸG  ò```g
 2ƒLƒd ¢SÉ```°ùM’G É¡�e I2 Qó```�àe �)É;ƒH �ƒ```�àd
 hCG �QƒdG 2ƒLh �```e ócCÉà�d á�HÉ�dG �ãe Ée $»```°7
 ��dP ¢�Y ¢ùbh �Ée eÉH hCG oQ2 �É�b(G �e ócCÉà�d 

:»�jÉe äÉ Q°ùéŸG á�ãeCG �eh
 ‘ �ósà°ùJh �I$É```°9(’Gh �ƒ�dG áLQ2 äÉ```°ù  ̧-

 .»�«�dG �«�pàdG
 äÉ«.GóM (’G �Gósà°SÉH ™bGƒŸG ójó« äÉ°ù¸ -
 q�```°S �Y �É�JQ’G Iƒà```°ùe áAô�e h �á Q«```°9QC’G

 .äGô)É�dG ‘ �ósà°ùJh �ôpÑdG
 ‘ Éªc É¡JÉjƒà```°ùe ¢```SÉ«�d äGRÉ```�dG äÉ```°ù  ̧-

.�É1ódGh äGRÉ�dG äÉ�°7Éc
 á``` Q«�«�dGh  á``` QjQÉ¡�dG  IQƒ```°|dG  ò```1CG  äÉ``` Q°ù¸  -

.á Q«ªbôdG äGÌeÉμdG ‘ Éªc É¡J$Gôbh á QjQGô²Gh
 á Q«�jô°ûdG äÉbÉ�ÑdG �GƒfCG ¢Qà°7 I$Gôb äÉ°ù¸ -
 ‘ Éªc á Q«fhÆμd(’G q)Gô°ûdG äGPh á Q«```°ù«:É��ŸGh

.eGƒHC’G qàA äÉbÉ�Hh �ƒ�ÑdG äÉbÉ�H
 ‘ É```ªc  �```eõdGh  t```jQÉàdG  ó```jó«  äÉ```°ù¸  -

.á Q«ªbôdG äÉYÉ°ùdG
 »YÉ�```°7(’G lQƒ```�àdG Iƒà```°ùe ¢```SÉ«b äÉ```°ù¸ -

.»°ù«:É��ehô¡μdGh
 º```bôdGh  á```Mƒ�ŸG  Iƒà```°ùe  ¢```SÉ«b  äÉ```°ù¸  -

.�)Gƒ°ù�d (pH) »�«LhQó«¡dG
 äÉ``````�bÓH äGƒ````````°8C’G �````«é```°ùJ äÉ``````°ù¸ - 

. á«�ª°ùdG äGƒ°8C’G

 äÉLƒŸÉH 2É```�HC’G »```.Ó. ôjƒ```°|àdG  äÉ```°ù¸ - 
. �á«�ª°ùdG �ƒA

 �QÉ```°ùàdGh äGRGõ```àg’G I Qƒ```b ¢```SÉ«b äÉ```°ù¸ -
 ‘ h á«còdG �JGƒ¡dG ‘ Éªc ácô²G  É Q©G ájhGRh

 .�R’õdG ó°8Q Iõ¡LCG
oGô1(’G äGóMh  

 ºàj É¡�«�« h á Q«LQÉ³G äÉ«��ŸG I$Gôb ó�H
 É¡°9ôY Égô¡°7CG �e Qƒ```°8 I Qó�H äÉfÉ«ÑdG oGô1(G
 áª�fC’G �ƒ�J ä’É²G �e Ìãc ‘h �á°7É°ûdG ¢�Y
 �á°7É°ûdG ¢�Y ¢9ô�dG �e k’óH QÍ�e �ª�H á Q«)õ±G
 ÈY É¡dÉ```°SQ(G hCG áª)G2 IôcGP ‘ äÉfÉ«ÑdG ��pc
 Iõ¡LCÉc �2Gƒ³G ¶(G á Q«μ�°S’ hCG á«μ�°S  á�jô: …CG
 RÉ¡L $É�:(G hCG �«�```°ûàH º QμpàdGh ��R’õdG ó```°8Q
  (Microwave)á```�«bódG  äÉ```LƒŸÉH  Ís```°ùàdG
 ä QÓ```pŸGh �RÉ```�ŸG I$É```°9(G  $É```�:(G  hCG  �«�```°ûJh
 º QμpàdGh ��ƒ```«dG �e I2 Qó¹ äÉbhCG ‘ á``` QjQÉéàdG
 oõe RÉ¡L ‘ É```ªc �)Gƒ```°ùdG hCG  äGRÉ�dG �``` QAóàH
 Ì= I2 Qó¹ á```LQóH �ƒd ¢�Y �ƒ```°|p�d �Gƒ```dC’G
 �μ```°7 ¢�Y äÉfÉ«ÑdG oGô1(Gh ��ƒ```°ùdG ‘ 2ƒ```Lƒe
 oRÉŸG Iõ¡LCG h áãjó²G äÓ Qé°ùŸG ‘ Éªc »Jƒ°8
 2 Q2ÆdÉH º```μpà�d (Sound Mixture) »Jƒ```°|dG
 �äƒ```°|dG äÉ�Ñ�H ¢Yój Ée hCG oQÉ³G »Jƒ```°|dG
 á Q«)ôe Ì= hCG á Q«)ôe âfÉcCG á Q«)ƒ°9 IQÉ°7(G �É°SQ(Gh
 ¢SÉ«b RÉ```¡L hCG �äÉÑcôŸG áYô```°S ó```°8Q RÉ¡éc
 QÉªbC’G 2ƒLh ójópàc Qõ«�dG á�°7CÉH $É«```°7C’G ó�OH

 .¢9QC’G �Y Égó�OH ¢SÉ«bh á Q«YÉ�°|dG

:»�j Ée á Q«)õ±G Iõ¡LC’G äÉ�«Ñ�J ºgCG �e
ÌaƒgdGh OÉ°ügB’G 

 ÌAƒàd �É�f áãjó²G äGQÉ Q«```°ùdG �c ‘ óLƒj
 �e áHƒ��ŸG áYô```°ùdG áAô�e ¢```�Y óªà�j 2ƒ```bƒdG
 �ôpª�d �1GódG $Gƒ```¡dG IQGôM áLQ2h á```°SG QhódG
 �GQh2 áYô```°Sh ��JQGôM áLQ2h �àAÉãch �àHƒ:Qh
 eÉ°ù² �2É�dG �e oQÉ³G 2ƒbƒdG á Q«ªch � QôpŸG
.�2 CG �μ```°ûH IQ QÉ«```°ùdG �«d(G oÉ```à« …òdG 2ƒ```bƒdG
 ä’É```°|J(G áª�fCG á«��àdG IQƒ```ãdG äRô```ACG �```dòc
 á«)õ±G á```ª�fC’G �```e É```¡à«��J »�à```°ùJ á```ãjóM
 �É```°|JG á��μàH äÉAÉ```°ùŸG …ƒ�Jh ó«�ÑdG e Qô```�àd
 �á«Mƒ�dG Iõ¡LC’Gh á```«còdG �JGƒ¡dG �```ãe Ió«gR
 á«ªc ‘ á«)õ±G áª�fC’G ºμpàJ …ôdG áª�fCG ‘h
 ôAƒJh äÉYhQõª�d É¡�e ‘ÉμdG Qó```�dG ôAƒàd  É«ŸG

.á�eÉ�dG …ójC’G É°}jCG
ájÉª²G áª�F&G 

 áª�fCG ä%É°û�ŸGh ôLÉàŸG ‘h �RÉ�ŸG ‘ óLƒJ
 ���A ábô```°ùdG �e ¢ù«d É�àjÉª² ô¡```°ùJ á``` Q«)õL
 �I QQÉ°}dG äGRÉ�dÉH $Gƒ¡dG º Qª```°ùJh �jô²G �e �H
 I Qó```°7 ¢SÉ«bh  É«ŸG $É```�f ¢SÉ«�d á```ª�fCG ó```LƒJh
 dQ�éàd �É�°7(’G Iƒà```°ùe ¢ù«�J áª�fCGh �É¡àMƒ�e

.á Q«YÉ�°7(’G ô:ÉsŸG
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á«p°üdG »MGƒædG 

 Éª«A ádÉ Q�A IG2CG á``` Q«)õ±G Iõ¡LC’G âpÑ```°8CG
 »¡A �á Q«p```°|dG á``` Q°8É1 á Q«eƒ«dG É```�JÉ«pH �``` Q��àj
 ��```°9 ¢SÉ«b Iõ¡LCG ‘ k’É``` Q�A G k$õ```L âpÑ```°8CG
 IQGôM á```LQ2 ¢```SÉ«b Iõ```¡LCGh …ô Qμ```°ùdG h �ó```dG
 �jƒà« Ée �Y �«gÉf �â«H �c ‘ kÉÑjô�J ¢°9ôŸG
 á```ãjóM á``` Q«fhÆμd(G äGõ```«¡© �```e äÉ«�```°ûà°ùŸG
 ôjƒ```°|J Iõ¡LCÉc á Q«)õ±G áª�fC’G ¢�Y Ió```ªà�e
 ôjƒ```°|J Iõ¡LCGh »```°ù«:É��ŸG ÍfôdGh á�```°7C’ÉH
 �ódG �«```°ù= Iõ```¡LCGh á«�ª```°ùdG �ƒ```A äÉ```LƒŸÉH
 äÉJƒHhôdG �Gósà°SÉH á«MGô±G äÉ«�ª�dG $GôL(Gh
 �ƒμJ óbh É```¡àbód ájó«��àdG äÉ```«�ª�dG �```e k’ó```H
 rGô±Gh ádh2 ‘ äƒ```HhôdGh ¢}jôŸG …CG ó```�H �Y
 �e ô1%’G �```°|�dG ‘ �ƒ```μj ób Iô1CG á```dh2 ‘
 á�«b2 äÉ```JƒHhQ óLƒj �fCG É```ªc �á«```°9QC’G IôμdG
 Qƒ```°|àd É¡H ºμpàdG �μÂ $GhódG ádƒ```°ùÑc ºépH
 rôbh �GQhCG ¢�Y �Qô�à�d kGQƒ°8 �°SôJ h $É```°ûMC’G 

.»ª°}¡dG RÉ¡±G
,ô�³Gh á�«�jdG �ÉªY&’G 

 áª�fC’G ¢```�Y ÌÑc �μ```°ûH äÉJƒHhôdG óªà�J
 �É²h �ªM É```¡JÉ�«Ñ�J �eh É¡�ªY ‘ á``` Q«)õ±G
 �™fÉ```°|ŸG ‘ äGQÉ«```°ùdG �e IÌÑc $GõLCG $Ó:h
 äÉHô```°ùàdG  �É```°ûàcÉH  äÉ```JƒHhôdG  �ƒ```�J  É```ªc

 �μÂ ’ »àdG Iô```�³G ™bGƒŸG �```1G2 á Q«YÉ�```°7(’G
 PÉ�f(’G ‘ �ósà°ùJ Éªc �É¡«A 2ƒLƒdG ¢|s°7 …C’
 ‘ QhôŸG ¢```�Y É¡JQó�d á Q«dGõdõdG lQGƒ```μdG ó```�H
 �hódG �e 2óY ‘h  �Iô�³Gh á�Q«```°}dG �cÉeC’G
 …QÉéŸG äGƒ```�b ‘ �ÉªYCG Ió�H  �ƒ```�J á``` Q«HhQhC’G
 �É```°ûàcG  ‘  �ósà```°ùJh  �»p```°|dG  �ô```°|dGh
 ¢9QC’G äÉ�Ñ: ójó« h QÉpÑdG �ÉªYCGh $É```°}�dG
 ÉjÉp°}dG �É°ûàfGh á Q«YÉ�```°|dG QÉªbC’G �Gósà°SÉH
 �QÉpÑdG �É```b �```e Iô```eóŸG äGô```)É�dG $Gõ```LCGh
 á«JƒÑμ��dG áμÑ°ûdGh ä’É°|J’G äÓHÉc rÓ```°8(Gh

.á Q«���dG äÉ Q°|�ŸG d«HÉfCG rÓ°8(Gh ájôpÑdG
ájôμ°ù©dG �ÉªY&’G

 ‘ ™```°SGh $É```°}A ájôμ```°ù�dG á```ª�fC’G ó```�J
  Ió��ŸG h á�jô```°ùdG á Q«)õ±G á```ª�fC’G �Gósà```°SG
 �«μ�àH 2ƒ�±G ájÉª² äÉJƒHhQ �e �ábódG á«dÉYh
 2ƒ�±G ���J äÉJƒHhQ h ó�H �Y á«```°9QC’G �É�dC’G
 á�JÉ�e äÉ```JƒHhQ h á```cô�ŸG ¢9QCG �```e ÍHÉ```°|ŸG
 �Ó�à```°SÓd hó�dG �:É�e ¶(G ��```°ùàJ äÉ```JƒHhQh
 á```�JÉ�ŸG äGô```)É�dG �```�à­h �äÉ```eƒ��ŸG ™```ªLh
 �e É¡«A kÉÑjô�J $»```°7 �c ‘ �1óJ á Q«)õL áª�fCG
 áÑbGôeh ä’É°|JGh �«LƒJ áª�fCGh á«MÓe áª�fCG
 á�ªàpŸG äGó```jó¡àdG ó```jó«h $GƒLCÓd �```jQG2GQ
 á�HÉàŸ á```ª�fCGh áLÉ²G d```°ùM É¡�e »```:É�àdGh

 �ª�Jh �ácôpàe hCG á```àHÉ. âfÉcCG $Gƒ```°S �GógC’G
 ¢�Y �¡°ùàd �eÉμàe �μ```°ûH á Q«)õ±G áª�fC’G  òg
 ¢�Y �É�p�dh �°}ACG �μ°ûH �eÉ¡Ã �ƒ�«d QÉ«�dG
 äGô)É�dG ÉeCG �QÉ�1 C’G �e �Jô)É: ¢�Yh �```JÉ«M
 Iô)É�dG 2ƒ�J á``` Q«)õL áª�fCG …ƒpàA QÉ```«: �hóH
 2É�J hCG É¡YÓb(G �Ñb OÉ�Ñ°ùe É¡d èeÈe QÉ°ùe ¢�Y
 ¢ª°ùJ á«μ�°S’ äGQÉ°7(G ÈY á«°9QC’G IóYÉ�dG �e
 QÉ«�dGh �‹%’G QÉ```«�dÉH á``` Q«)õ±G áª�fC’G  ò```g
 2ƒ�«d á«1É�ŸG äÉHƒ�```°|dG �LGƒj …òdG ƒ```g ‹%’G
 �ƒ�«d  Ì```°S �1 �Y ó«pj ’h �É```eCÉH Iô```)É�dG
 ‘ óLƒj h �ábóH �```�e áHƒ��ŸG á«�ª�dG �Gó```gCÉH
 ójópàH  �ƒ�J á Q«)õL áª�fCG áãjó²G äÉHÉHódG �c
 �«�Yh �Qõ«�dG �Gósà°SÉH hCG kÉjô°|H �GógC’G ó�OH
 É¡ªbÉ: h áHÉHódG á```jÉªMh �GÌ�dG �«LƒàH �ƒ```�J
 áª�fC’G �μ```°ûJÉªc .É¡«�Y 2ô```Jh äGójó¡àdG �```e
 áª�fCG �«LƒJh ó```jó« ‘ á«```°SÉ°SCG á�Ñd á Q«)õ±G
 á```ª�fCG �ósà```°ùJ äGQG2Gô```dÉA �…ƒ```±G �É```AódG
 �LƒJh á�jó```°|dG ájƒ±G �GógC’G 2ó« á Q«)õL
 ™��dG ó```ªà�J h .É¡�e á```j2É�ŸG ƒ```pf tjQGƒ```°|dG
 ÉŸ IQƒ°8 º```°SQ ‘ á Q«)õ±G áª�fC’G ¢�Y ájôpÑdG
 �Gósà```°SÉH É¡�Y Égó�OHh QÉpÑdG �1G2 É¡H �«pj
 äÉfƒAhôμ«ŸG �ósà°ùJ h á«�ª```°ùdG �ƒA äG22ÆdG
 �«LƒJ ‘ ºμpàJ h á�ªàpŸG �Góg’G ¢�Y �ô�à�d

  .áj2É�ŸG �GógC’G ƒpf ájôpÑdG tjQGƒ°|dG

á``````````“ÉN
 áª�fC’G �CG q```°}àj É�dƒM Ée ¶(G áAÉ```°9(’ÉH
 ™«ªL ‘ á�«�L k’ÉªYCG …2'ƒJ É¡JÉª°|H h á«)õ±G
 �É¡�Y $É��à°S’G �μÂ ÓA á«eƒ«dG É�JÉ«M »MGƒf
 IQÉ```°}²G 2ÉªY h á«fóŸG IÉ```«²G d```°|Y »```¡A
 �```«sàJ  �CG  �```d  h  ��ó```�àdG  h  á```MGôdG  �Ñ```°Sh 
 �Y ƒHôj É```e �```Ñb É```¡fhóH IÉ```«²G â```fÉc �```«c

.á�°S Í°ùª1

�`````/GôŸG

- Embedded Systems Architecture embedded linux

- Embedded Electronic Warfare

- National Geographic

- Wikipedia
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 �H ��G Q2É°}àj ’ Íp��°|ŸG Óc Q�(G .äÉ Q«¸ÈdG
 �IóMGh á�ª�d �É¡Lh É```ª¡A ô1%’G ÉªgóMCG � Qªμj
 áMƒà�e »g I Q Nô O²G äÉ Q«¸ÈdG �```ª¸ Q�(G k«Mh
 I Q Nô O²G äÉ``` Q«¸ÈdG É¡«�Y ���j �```dòd �Qó°|ŸG

.Qó°|ŸG áMƒà�eh
  I Q Nô``` O²G  äÉ``` Q«¸ÈdG  Q�CG  ô```còdÉH  ô```jó±G
 á�ÑJôŸG É¡JÓ«ãe �```Y ��àsJ Qó°|ŸG á```Mƒà�eh
 Rhó�jh â```Aƒ°ShôμjÉe �É```�f �ãe á Q«μ�e �ƒ```�pH
 Égójó© ºàj �Gó```sà°SÓd É k°| N1 OQ d``` Q��àj …ò```dG
 É``` k�ª. �ó```sà°ùŸG ™```Aójh �É``` Vjƒ�°S -d```dÉ�dG ‘-
  ò```g �ó```sà°ùe ¢```�Y d``` QJÆjh �¢```|1TôdG  ò```¡d
 µ hCG  á°|1ôdG ¢```�Y �°|pj µ �(G -äÉ``` Q«¸ÈdG
 ácô°ûdG �Ñ Pb �e á Q«fƒfÉb äÉ�MÓe -Ég2ƒ�ÑH �õà�j
 á�ÑJôŸG äÉ``` Q«¸ÈdG q«àJ ’ É```ªc .É¡d á```� Q�°|ŸG
 �Ó``` Q:’G  á``` QjôM  Í```eósà°ùª�d  á``` Q«μ�e  �ƒ```�pH
 �É�gh . ô```°ûf I2ÉY(G ’h �2ƒ```μdG ¢```�Y �```jó�àdGh
 Qó°|ŸG áMƒà�eh  I Q Nô``` O²G äÉ Q«¸ÈdG �e äÉ```_ŸG
 ¢ùμ�«d :É```¡�eh É```¡J2ƒL â```àÑ.CG É``` V«ŸÉY Iô```°ûà�e
 »```°ûJÉHCGh �(FireFox) ¢```ùcƒAôjÉAh �(Linux)
 èeGÈdGh �(PHP)»```H ¢ûJ (G »```Hh �(Apatche)
 �( )h � ( )�ãe á Q«ÑàμŸG

.Qó°|ŸG áMƒà�e èeGÈdG �e ÉgÌ=h

 äÉcô```°ûdGh äÉ```°ù°S'ƒŸG �```e ó```jó�dG �``` QLƒJ
 ¶(G  -Í```j2É�dG  ¢```8És°7C’G  ¶(G  á```AÉ°9(’ÉH  –
 Qó°|ŸG áMƒà�eh I Q Nô``` O²G äÉ Q«¸ÈdG �Gó```sà°SG
 á Q«��àdG áAô�ŸG ��f ‘ ÉgQh2h É¡à Q«ªgCG º```¡cGQ2(’
 äGõ«»h á Q«ªgCG ¢```|«s�J �μÂh ��hódG � Qó```�Jh

:á«J%’G �É��dG ‘ äÉ Q«¸ÈdG  òg
 ¿hÉ©àdG  

 Í Q°|àsŸGh Í P̧ ÈOŸG �’%G ÍH �hÉ�àdG Tó�Oj
 äGõ«» ºgCG Ió```M (G �hô°ûe Q�c ‘ µÉ```�dG �ƒM
 k```«M �Qó```°|ŸG á```Mƒà�eh I Q Nô``` O²G äÉ``` Q«¸ÈdG
 äÉ Q«¸ÈdG ôjƒ�àd º¡�«H Éª«A �ƒcQÉ°ûŸG �hÉ�àj

 ºà¡«A YQó```°|ŸG áMƒà�e Yq```��°|e É QeCG � Ó```YCG
 äÉ Q«¸È�d Q»```��àdG d```fÉ±ÉH á``` Q«°SÉ°SCG á```�°|H
 q```ª°ùj  �É```ªYCG  oPƒ```¿  $É```�H  á```«�«ch  �I Q Nô``` O²G
 I Q Nô``` O²G  äÉ``` Q«¸ÈdG  ô```jƒ�J  »``` Q�ÑàH  äÉcô```°û�d
 Óc �CG �```e º```=ôdG ¢```�Yh .�```dP �```e q```HÆdGh
 á QjQó°|ŸG Iô```�°ûdG ÌAƒàH �É```ªà¡j Í```p��°|ŸG
 »eósà°ùe Q�(ÉA ��ó```sà°ùª�d (Code)  2ƒ```μdG hCG
 �hõ Qcôj Qó```°|ŸG áMƒà�e äÉ Q«¸ÈdG q```��°|e
 Ihó±G á```°ûbÉ�eh �É```ªYC’G oPƒ```¿ ÌAƒJ ¢```�Y
 õcôj Éª�«H �äÉ Q«¸ÈdG  ò```g » Q�Ñàd á Qj2É°|àb’G
 ¢�Y I Q Nô``` O²G äÉ``` Q«¸ÈdG q```��°|e ƒ```eósà°ùe
  òg ºYód á«YÉªàL’Gh á Q«bÓ1C’G ™AGhódG ÌAƒJ

 I Q Nô O²G äÉ``` Q«¸ÈdG á```°ù°S 'ƒŸG  ò```g â```A QôY 
 q```�­  »```àdG  äÉ``` Q«¸ÈdG  �```�J  É```¡fCÉH  É``` V«ª°SQ

:á«dÉàdG äÉjô²G É¡«eósà°ùe
.dÑ°S Q…C’ èeÉfÈdG �«�°ûJ á QjôM -1

 ��jó�Jh è```eÉfÈdG �ªY á«�«c á```°SGQ2 á``` QjôM -2
.�ósà°ùŸG  ójôj ÉÃ �É«��d

 �äÉ Q«¸ÈdG  òg �e t N°ù Of ô```°ûf I2ÉY (G á QjôM -3
.É¡H Íªà¡ŸGh $ÓeõdG IóYÉ°ùe Qº N. �eh

 ô°ûf I2ÉY(Gh I Q Nô O²G äÉ Q«¸ÈdG Í°ù« á QjôM -4
.�μc ™ªàéª�d Ió)É�dG �«�pàd ádó�ŸG t°ù�dG

 �ƒ¡�Ã I Q Nô``` O²G äÉ Q«¸ÈdG q```��°|e º```à¡j
 IQƒcòŸG ™HQC’G äÉjô²ÉH q Q°9ƒe ƒg Éªc á Qjô²G

ة ومفتوحة المصدر نُظم تشغيل البرمجيّات الحُرَّ
QhôY5 �«gGôHG óª¹ .O

 íæ“ äÉ«›ôH »g (Free and Open Source Software) Qó°üŸG á0ƒàØeh I TQô oºG äÉ T«›ÈdG
 øe  OóY  ÉgQ Tƒ�j  Ée  É NÑdÉ=h  �Oƒ«b  £hO  ô°ûædGh  �jó©àdGh  x°ùædGh   Góîà°6’G  á Tjô0  É¡«eóîà°ùe
 ¨�Y óªà©- ôjƒ�- äÉYhô°ûe �Ñ1 øe �¡æ«H �eÉc �«°ùæ-h £hÉ©àH ½É©dG �ƒ0 IGƒ¡dGh Õ›ÈŸG
 �Ñ:EG AÉæ.CG øŸƒà°6 OQÉ°ûàjQ á�°6GƒH  1983  ÉY I TQô oºG äÉ T«›ÈdG í��°üe ô¡X �á©°6Gh ácQÉ°ûe
 Tô0  �«�°û-   É¶f ôjƒ�-  ¾EG  �ó¡j ¬òdG ��ùμ«fƒj  É¶æd �jóÑc�  (GNU Project) ƒæL ´hô°ûe
 Ô=  á°ù°6Dƒe  øŸƒà°6  OQÉ°ûàjQ  CÉ°ûfCG   1985   ÉY  ·h  �¥fƒeóîà°ùj  øjòdG  �8Éî°7C’G  á Tjô0  �Yój

� (Free Software Foundation) I TQô oºG äÉ T«›ÈdG ¨æ© o- á T«tHQ
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 á°| Q1ôe äÉ«¸ôH ¢```�Y k$É�H á«μ�e �ƒ```�M äGP
. á°|1TôdG  òg â«

 äÉ Q«¸ÈdG º```̀gCG �```̀e �```̀«�°ûàdG º```̀ O�Of Qó```̀�OJ   
 k«M �á QAÉc É```̀¡YGƒfCÉH äÉ```̀Ñ°SÉ²G ‘ á```̀eósà°ùŸG
 RÉ```̀¡L ¢```̀�Y I2ƒ```̀LƒŸG è```̀eGÈdG �```̀ Q�°ûJh º```̀ Q��OJ
 2Éà�dGh 2QGƒª�d É¡eGósà°SG á«�«ch �á QAÉc d°SÉ²G
 É```̀ V«dÉM ó```̀Lƒj  .RÉ```̀¡é�d  (Hardware) d```̀�°|dG
 áMƒà�eh I Q Nô O²G �«�°ûàdG º```̀ O�Of �e á�°SGh á�«μ°ûJ
 I QóY ¢�Y �«�°ûàdG �É```̀�f QÉ«à1G óªà�jh �Qó```̀°|ŸG
 É```̀¡�e X…CG ó```̀jó« ‘ �ó```̀sà°ùŸG ó```̀YÉ°ùJ �```̀eGƒY
:»�j Ée ��eGƒ�dG  òg ºgCG �eh ��JÉÑ��àe d°SÉ�j

�Gósà°6’G øe �Vô�dG  
 �«�°ûàdG �É```�f �Gósà°SG �e ¢```9ô�dG d��j
 �ÈcCG �```Ñ°SÉ�j É```¡�e Q…CG ó```jó« ‘ É``` Vª¡e G kQh2
 RÉà­ �«�°ûàdG º``` O�Of º��e Q�CG �```e º=ôdG ¢```��A
 �á��àº ¢9Gô=C’ É¡eGósà°SG á Q«fÉμe(Gh á```fhôŸÉH
 d��j É¡�e X�c äGõ```«» ¶(G �```ª�H ô```��dG Q�CG Q’ (G
 äÉÑ S��àe »``` QÑ�j É```¡�e X…CG ó```jó« ‘ É``` Vª¡e G kQh2
 �«�°ûàd �«�°ûJ �É�f ä2QCG GP(G ÓãªA .�ó```sà°ùŸG
 º N�Of QÉàsà°S É``` kªàM �Qf(ÉA �jód �2É```³G Iõ¡LCG
 �«�°ûàd ÉgQÉàsà°S »```àdG ��J �Y ��àsJ �```«�°ûJ
 (Servers)  �2Gƒ```³ÉA  �»```°|s°ûdG  �```Ñ°SÉM 
 äÉ```eó1  ô``` UAƒJ  äÉ``` Q«¸ôHh  d```°SÉM  RÉ```¡L–

.É¡�«°ù«h É¡àfÉ«°8h I Q Nô O²G
��«BóJh OƒμdG ¢�Y �É:’G á«FÉμe(G  

 I Q Nô``` O²G  äÉ``` Q«¸ÈdG  äGõ```«»  º```gCG  �```e
 �ósà°ùª�d 2ƒ```μdG ô```AƒJ ƒ```g Qó```°|ŸG á```Mƒà�eh
 �```�pj É```Ã �```�jó�Jh �```à°SGQ2h �```«�Y �Ó``` Q:Ód
 �á°ù°S 'ƒe �CG G k2ôA �Éc $Gƒ°S �á°8É³G �```JÉLÉ«àMG
 á«��àH Í``` Q°|àsŸGh $GÈ```³G �e ó```jó�dG Iô```jh
 I Q Nô O²G äÉ Q«¸ÈdG ��éj 2ƒμdG ôAƒJ �CG äÉeƒ��ŸG
 äGP É¡JÓ«ãe �```e É kfÉeCG ÈcCG Qó```°|ŸG áMƒà�eh
 á°SGQ2 �ƒ Q°|àsŸG ™«�à°ùj k«M �á Q«μ�ŸG �ƒ```�²G
á«��³G eGƒ```HC’G �```e  ƒT�1 �```e ó``` QcCÉàdGh 2ƒ```μdG 
 á Q«Ñ�LCG äÉ```¡± q```ª°ùJ »```àdG  (Back Doors)
 Ì=h á Q°8É1 äÉ```eƒ��eh äÉ```fÉ«H ¢```�Y �Ó``` Q:’ÉH
 �eh �É```¡«�Y �Ó```:(’ÉH äÉ```¡±G  ò```¡d r Qô```°|e
 �hódG �```e ójó��d Q»```é«JGÆ°SG QÉ```«1 »```¡A Sº```.

.µÉ�dG �ƒM á Q°8É³Gh á QeÉ�dG äÉ°ù Q°S 'ƒŸGh
 ¢�Y �Ó Q:’G á Q«fÉμe(G Q�(É```A ��dP ¶(G á```AÉ°9(G
 á«��J e QÓ```: d```jQóJh º```«��J ‘ ó```YÉ°ùj 2ƒ```μdG
 äÉ Q«¸ôH ¢�Y �ógÉ�ŸGh äÉ�eÉ±G ‘ äÉ```eƒ��ŸG
 É```» �á``` Q«�ª�dG IÉ```«²G ‘ á```eósà°ùeh á``` Q«�«�M
 Sº N. �eh �º¡jód ôjƒ�àdGh QÉμàH’G eÉH qà�H qª°ùj
 ôjƒ�J  2GôACG ™«�à°ùj …ò```dG áAô�ŸG ™ªà¸ $É�H 

.äÉ Q«¸ôH �e » Q�pŸG ™ªàéŸG �«d(G oÉàpj Ée
äÉ Q«›ÈdÉH ,O UhõŸG äÉCô°ûdG QÉμàMG øe �ü Q�sàdG  
 á```̀Mƒà�eh  I Q Nô```̀ O²G  äÉ```̀ Q«¸ÈdG  2É```̀ªàYG  Q�(G
 QÉμàMG �e äÉcô```̀°ûdGh 2GôAC’G ¢```̀|Q�s«°S Qó°|ŸG
 á Q«μ�ŸG �ƒ�M äGP äÉ```̀«¸ÈdÉH  I2 UhõŸG äÉcô°ûdG
 É¡�jó�J äÉ Q«¸ÈdG  òg �ósà°ùe ™«�à°ùj ’ »```̀àdG
 ’(G Égô°ûf I2É```̀Y(G hCG É¡H ¢```̀8É³G  2ƒμdG á```̀°SGQ2 hCG
 ºμ« »```̀àdG É¡H I2 Uhõ```̀ŸG äÉcô```̀°ûdG �```̀e á```̀�AGƒÃ
 á Q«μ�ŸG �ƒ```̀�M äÉ```̀ Q«bÉ�JG  �ó```̀sà°ùŸG ™```̀e É```̀¡àbÓY
.�ósà°ùŸG á QjôM ó U«�J Sº N. �eh ��Gósà°S’G ¢|1Qh

 áØ�μàdG �«��J 

 Qó°|ŸG áMƒà�eh I Q Nô``` O²G äÉ Q«¸ÈdG º¡°ùJ
�É```¡�«;ƒJh á```«��àdG �Gó```sà°SG á```��μJ �```«��J ‘ 
 É```ªc  �á``` Q«fÉ Q̧  �```Ñ°7  hCG  á``` Q«fÉ Q̧  É```¡f(G  k```«M  
 �ƒ```μj É```e É``` kÑdÉ= É```¡d Q»```��dG º```YódG Ì```AƒJ Q�CG 

  .á Q«μ�ŸG �ƒ�M äGP É¡JÓ«ãe �e ¢|1QCG
 ¢|1Q �e ó```jó�dG �É```�¡A �ƒ��e ƒ```g Éªch
 É V«dÉM Ióªà�ŸGh äÉ Q«¸ÈdÉH á�Q��àŸG �Gó```sà°S’G
 � Uô�J á```¸ÈdG äÉcô```°ûA �É```¡j2hõe �```Ñ Pb �```e
 �ÉªYC’G oPƒ¿ ¢```ùμ�J É¡¸GÈH á Q°8É1 É``` k°|1Q
 kjó²G ó�Y �É²G �dòch �É¡H ¢8É³G …QÉéàdG
 �É�¡A �Qó°|ŸG áMƒà�eh I Q Nô O²G äÉ Q«¸ÈdG �Y
 äÉ Qjô²G �«Ñ�J �ª°}J »àdG ¢|1ôdG �e ójó�dG
 á�ãeCG �eh  .É```�f%G IQƒcòŸGh É```¡�jô�J ‘ I2QGƒ```dG

: »�j Ée ¢|1ôdG  òg
 á```````````````````````````````````eÉ`````````````©dG  ƒ```````````````æ/  á`````````````````````````````°ü1Q  ■"
 �ó```¡Jh :(GNU Public License –GPL)

 �ÉgÌ«�Jh äÉ Q«¸ÈdG ácQÉ°ûe á QjôM �É```ª°9 ¶(G
.Íeósà°ùŸG ™«ª± èeÉfÈdG á Q«fÉ  ̧�e ó QcCÉàdGh

  ô`````````````�°8&’G á`````````````````eÉ©dG  ƒ```````````æ/  á```````````````````````°ü1Q  ■"
 :(GNU Lesser General Public License – LGPL)

 �á```eÉ�dG  ƒ```�L á```°|1Q Ì```Ñc ó```M ¶(G  �```Ñ°ûJh
 I QôM Ì```= äGóMh ™```e �```HôdÉH q```ª°ùJ É```¡ QfCG Q’(G 
 á°|1ôdG  òg âª Uª O°8 óbh �(á Q«μ�e �ƒ�M äGP)
 2É```ªàYG  ™```jô°ùàd  á```°| Q1ôŸG  äÉ```Ñàμª�d  kÓ```°8CG
 äÉÑàμŸG  ò```g âMÉJCG k«M �I Q Nô``` O²G äÉ Q«¸ÈdG
 �«�°ûàdG á Q«μ�ŸG �ƒ```�M äGP äÉ Q«¸È�d á°8ô�dG

. I Q Nô O²G äÉ Q«¸ÈdG �Gósà°SÉH »�Ñe �É�f ‘
 »gh :( Q Public License – QPL) áeÉ©dG ƒ«C á°ü1Q ■
 äÉ Q«¸ôH ôjƒ�J ™�­h�Qó°|ŸG áMƒà�e á```°|1Q
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.�OGƒ³G øe áYƒª› ■



 áμÑ°ûdG ¢```�Y É¡�e á```�°|àŸG Iô```1C’G Iõ```¡LCÓd
 á Q«dÉ�A È```cCG �«�°ûJ º``` O�Of ¶(G oÉ```à« - É```¡°ù�f
 QÉàsJ óbh �¢Sƒà�°Sh �äÉ```g2Q :�ãe �G kQGô```�à°SGh
 G kQGô�à°SG È```cC’G QGó```°8(’G �Gó```sà°SG á```cô°ûdG
 �CG IQhô```°}dÉH »```��j ’ …ò```dG �```«�°ûàdG �É```��d
 ƒd ÍM ‘ �l Só```pŸG hCG Ì```1C’G QGó```°8(’G �ƒ```μj
 �Ñ°SÉM �```«�°ûàd �«�°ûJ �É```�f �Gó```sà°SG Nä2QCG
 QGó°8(’G �ósà°ùà°S É```e É kÑdÉ= �Qf(ÉA �»```°|s°ûdG
 ƒàfƒHCG :�```ãe �«�°ûàdG �É```�f �e l SópŸG Ì```1C’G

.ádÉ²G  òg ‘ ¢9ô�dÉH »�J »àdG …Rƒ°S �HhCGh
¥QÉmàdG �YódG ôaƒJ 

 á```Mƒà�eh  I Q Nô``` O²G  �```«�°ûàdG  á```ª�fCG  Tó```�OJ
 ¢9Qƒ�jh �É``` V«Ñ°ùf 2ó�dG á```�«�b -É``` kÑdÉ=– Qó```°|ŸG
 ¢```|��dG Gò```g I Q Nô``` O²G äÉ``` Q«¸ÈdG ƒ```eósà°ùe
 º)Gƒ�dG :�ãe I Q Nô``` O²G 2QGƒŸG �e Ìãc �Gó```sà°SÉH
 äGƒ```�bh  �»```μjƒdGh  �äÉ```jóà�ŸGh  �  á```jójÈdG
 rÉàŸG ºYódG Q�CG �hÌ```ãc Iôj .(IRC) á```.2ÉpŸG
 ÉfÉ«MCGh- l�```HÉ°ûe É kfÉ Q̧  2QGƒ```ŸG  ò```g �Ó1 �e
 GP(ÉA .á Qjó«��àdG á``` QjQÉéàdG ºYódG �ô�d -�```°}ACG
 hCG ácô°7 ‘ �```�«�°ûJ º```à«°S �```«�°ûàdG �É```�f �Éc
 dQ��àJ äÉ°ù°S'ƒŸG  òg Q�CG qLQC’G ¢��A �á```°ù°S'ƒe
 d QLƒàj �``` Qf(ÉA �«�Yh �è```à�ª�d …QÉ© º```Y2 2ƒLh
 É VjQÉ© �ƒ```Yóe �«�°ûJ �É```�f �Y kpÑdG �```«�Y
Iô1CG á```¡L �```e hCG ��```d IQ Qƒ```�ŸG á```cô°ûdG �```e 

.ºYódG �dP ô QAƒJ 

,õ¡/&’G �aGƒJ   

 á Q«°SÉ°SC’G �```eGƒ�dG óMCG Iõ¡LC’G �AGƒJ Tó```�Oj
  �Qó°|ŸG rƒà�eh Qô²G �«�°ûàdG �É�f QÉ«à1G ó�Y
 ¢�Y G kQ2É```b �«�°ûàdG �É```�f �ƒμj �CG d```éj k```«M
 ¢8É³G d°SÉ²G RÉ```¡éH á�ÑJôŸG äG Qó�ŸG º```Y2
 d°SÉ²G äGó```�e ¢```}�H �```jód �Éc GP(É```A .�```H
 ��J  ™fÉ°8 ™e � Q�pàdG �«�Y d QLƒàj �Qf(ÉA �á Qª¡ŸG
 � Q�°ûJ  »àdG äÉ Q«¸ÈdG ôAGƒJ �e ó QcCÉà�d  äGó�ŸG
 »àdG �«�°ûàdG º``` O�Of ¶(G äG Qó```�ŸG  ò```g � Uô``` N� OJ hCG
 ás°ùf �«ª« á```:É°ùÑH ��μÂ Éªc  .É```góªà�à°S
 Ióe �e � Q�pàdGh �á°SGQódG ó«b �«�°ûJ �É�f �e

.»Ñ°SÉ²G �RÉ¡éH á�ÑJôOŸG äG Qó�ª�d �ªY2
äÉ Q«›ÈdG �aGƒJ   

 �É�f ™```e áeósà°ùŸG è```eGÈdG �```AGƒJ Tó```�Oj 
 âfÉc Ée GP(G �á``` QeÉg ádCÉ°ùe  -É``` kÑdÉ=– �```«�°ûàdG
 º��e �ª�J . á``` QjQÉ© á```eósà°ùŸG äÉ``` Q«¸ÈdG
 º��e ™e Qó°|ŸG á```Mƒà�eh I Q Nô O²G äÉ``` Q«¸ÈdG
 ‘h �Qó°|ŸG á```Mƒà�eh I Q Nô``` O²G �«�°ûàdG á```ª�fCG
 �QfCG �ô�J á�Q«�e á QjQÉ© èeGôH �É```�g �Éc �ÉM
 �2É³G RÉ¡L hCG �Ñ°SÉM ¢�Y É¡«d(G oÉà« �ƒ```°S
 �ª�J �ƒ°S É```¡ QfCG �e � Q�pàdG d```éj �Qf(ÉA ��```jód
 Qó°|ŸG rƒà�e �```«�°ûàdG �É�f ™e q«p°8 �μ```°ûH

  . 2ÉªàYG …ƒ�J …òdG
»æ�àdG �ªàmŸG  

 QÉ«à1G ‘ É``` Vª¡e G kQh2 »��àdG ™```ªàéŸG d```��j

 �ÉμŸG ƒ¡A �Qó°|ŸG rƒ```à�ŸG Qô²G �«�°û QàdG �É�f
 �ƒ°|p�d �É«MC’G º```��e ‘ �«d(G dgòà°S …ò```dG
 �IQƒ```°ûŸG  Ãó```�Jh  �  QÉ```Ñ1C’Gh  �  º```YódG  ¢```�Y
 2QGƒŸG ��àº �É°ûμà°SG �(ÉA ��«�Yh .q)É°|�dGh
 �eÉY ƒg �```«�°ûàdG �É�f º««�J h â```fÆf(’G ¢```�Y
 âfCÉA � QÉàsJ …òdG �«�°ûàdG �É```�f �Éc É VjCG � Qº¡e
 ��μÂ »àdG �cÉeC’ÉH �```àAô�e �e ó QcCÉàdG ó```jôJ
 �ãe Q�(G .Ió```YÉ°ùe ¢�Y �ƒ°|p�d É```¡«d(G eÉ```gòdG
 �É�f �Gó```sà°SG ��© ™bGƒŸGh äÉ```�ªàéŸG  ò```g

.�¡°SCG �ª Q��Jh �«�°ûàdG

 áMƒà�eh Iô²G �«�°ûàdG º�f �GƒfCG ºgCG �```e
:»�j Ée Qó°|ŸG

ƒàFƒH&G   

 (Ubuntu -OS)  ƒàfƒHCG  �«�°ûàdG  �É�f  RÉàÂ
 �Ñ Pb  �e  �Gósà°S’G  ádƒ¡°Sh  �ÉeC’Gh  áYô°ùdÉH
 Tó�Ojh �µÉ�dG $ÉpfCG ™«ªL ‘ Íeósà°ùŸG �e ÍjÓŸG
 Qó°|ŸG  áMƒà�eh  I Q Nô O²G  �«�°ûàdG  º O�Of  �°}ACG  óMCG

.�É«Ñj2 �«�°ûàdG �É�f ™jRƒJ ¢SÉ°SCG ¢�Y »�ÑŸGh
 ‘ ƒàfƒHCG �É```�f �e ¶hC’G ás°ù�dG äQó```°8 
 á```cô°7  É```¡JCÉ°ûfCGh  ��2004  �É```Y  ô```HƒàcCG  20
 QGó°8(G ºàj .á«�jôACG eƒ�±G “óàª«d �Éμ«fƒfÉc”
 ™e Qƒ¡°7 6 Q�c ƒ```àf ƒHCG �É```�f �e IójóL á```s°ùf
 É¡dÓ1 ºàj �G kô```¡°7 18 IóŸ É``` V«�A É kªY2 �```)É�Y(G
 �á Q«�eC’G äGô```�ã�d I Qô```ªà°ùe äÉ```MÓ°8(G $Gô```L(G
 É```ªc .�É```��dG ‘ á``` Q«°SÉ°SC’G è```eGÈdG k```jó«h
 á.Ó. �c ó```�H ás°ùf �Éμ```«fƒfÉc á```cô°7 Q Pó```°|OJ
 ¶(G �°|j Ió```ŸG �jƒ: É kªY2 �```ª°ûJ �äGQGó```°8(G
 á``` Q«ÑàμŸG Iõ```¡LC’ÉH á```°8É³G t```°ù T��d äGƒ```�°S 5

.�2Gƒ³Gh
 QôM èeÉfÈc ƒ```àfƒHCG �```«�°ûàdG �É```�f ô```Aƒàj 
 �e Ì```Ñc 2ó```Y �```e �Qƒ```μàjh �Qó```°|ŸG rƒ```à�eh
 �ª°9 É```¡à«ÑdÉ= ô```AƒàJ »àdG á``` Q«¸ÈdG � Nõ``` O²G
 ƒgh .áeÉ�dG ƒ�L á°|1Q â« á```°| Q1ôŸG �às°ùf
 Iõ¡LCGh ��2Gƒ```³G �«�°ûJ ™«�à°ùjh �É``` S�A �É�f
 �```dòch  �á```dƒªpŸGh  á```«°|s°ûdG  äÉ```Ñ°SÉ²G
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.ƒàFƒH&G �«�°ûàdG �É�F ■



 -É V«dÉM - ��e ôAƒàjh .�ƒ```H âf d°SÉ²G Iõ```¡LCG
 . 13^04QGó°8(’G

 �e á�°SGh á```Yƒª¸ ™e ƒàfƒHCG á```Ñ«côJ »JCÉJ
 �( ) ¢ùAhCG GÈ«d �ª°ûJ »àdG èeGÈdG
 ó``````YôdG ô)É`````:h �(FireFox) ¢```ùcƒAôjÉ```````Ah
 �e ójó�dG �```dòch �É```gÌ=h (Thunderbird)
 (Sudoku)ƒ```ch2ƒ°S  :�```ãe  á```�«�³G  eÉ```�dC’G
 èeGÈdG �e ójó�dG �«ª« �μÂ Éªc .„ô�°ûdGh
 .ƒàfƒHCG õcôe èeÉfôH �Gósà°SÉH É¡à«ÑãJh Iô1C’G
 èeGÈdG õ```côe ‘ IôAGƒàŸG è```eGÈdG Q�CÉ```H É``` kª�Y
 äÉéà�e �É�g Q�CG Q’(G �á``` Q«fÉ¸ É```¡ª��e ‘ »```g
 G k2óY �ª°ûJ h �…2Ée �HÉ�Ã É¡«�Y �ƒ°|²G º```àj
 ƒàfƒHCG �É�f ôAƒj Éªc .ä’ÉéŸGh äÉ```�«Ñ�àdG �e
  (Personal Cloud) á Q«°|s°ûdG áHÉp°ùdG áeó1
 Qƒ°|dGh äÉ Q��ŸG �jõsJ �e �ósà°ùŸG � Uμ O­ k«M
 �Ó1 �e á Q°8É1 á```HÉp°S ¢�Y ƒ```jó«�dG ™```:É�eh

.áeó³G  òg
 á QjQÉª�e 12^04 QGó°8(’G ò�e ƒàfƒHCG �É�f ºYój
 �(Computer (architecture) Intel X86)�d```̀````°SÉ```²G 

.(Power PC )`d »ª°SQ Ì= ºY2h
  ƒàFƒHƒC   

 ƒg (Kubuntu OS) ƒàfƒHƒc �«�°ûàdG �É�f
 dàμŸG q�°S �Gósà°SG ™```e ƒàfƒHCG �«�°ûàdG �É�f
 á«eƒ°SôdG IóMƒdG á_«H �e ’óH ÉeRÓÑdG (KDE)
 $õ```±G  (Unity Graphical Environment)
 k«pH �ƒ```àfƒHCG �```«�°ûàdG �É```�f �hô```°ûŸ �```ªμŸG
 q�°S �e X�c â«ÑãJ -ádƒ¡°ùH- �ósà°ùª�d �```μÂ
 (dàμŸG q```�°S ƒàfƒHƒc) É```eRÓH KDE d```àμŸG
 q�°S ƒàfƒHCG)  (Unity)dàμŸG q�°S �ƒf �dòch
 �«¡°ùàdh .�```°ù�f d```°SÉ²G RÉ¡L ¢```�Y (d```àμŸG
 �ãe �«�°ûJ áª�fCG �Gósà°SG �e �ósà°ùŸG �Qƒ«
 º«ª°|J ® �ƒàfƒHƒc �Gó```sà°SG ¶(G Rhó�jh �É�f
 q�°ùd á�.É» äÉ_«H ô``` QAƒ«d ƒàfƒHƒc dàμe q�°S
 �É��dG Gòg …ƒàpj .Iô1C’G áª�fC’G ��àd dàμŸG
 18 Ióe �dP »```�jh �ájƒ�°S �```°|f QGó```°8(G IQh2
 .QGó°8(G Q�c ájÉª² á``` Q«fÉ  ̧äÉãjó« �e G kô```¡°7
 q```�°S �```e k```jóM QGó```°8(G Ì```AƒJ d```fÉL ¶(Gh

 �(ÉA �á```s°ùf Q�c �Ó```:(G ó```�Y (KDE) d```àμŸG
 �e dàμŸG q�°S � Nõ``` OM -�dòc -�P��Oj �hô```°ûŸG
 18  QGó°8(G �c IÉ«M IÆA �Gƒ: á. Qó¹ (KDE)
 �às°ù�H 13^10 QGó```°8(’G É V«dÉM ô```Aƒàjh .G kô¡°7
.ƒàfƒHƒc  �É�f �e (Beta Version) á«ÑjôéàdG

 ƒ```àfƒHƒc �```e d```àμŸG q```�°S á```s°ùf º```YóJ
  �`````ãe (Processors) äÉ`````````````````±É�ŸG ¢```}````�H
 º````````YóJ É````````ªc �(AMD 64) h  (Intel X86)
 :á```«dÉàdG  äÉ```Ñ°SÉ²G  �```e  äGQGó```°8(’G  ¢```}�H 
.(SPARC) ,(PowerPC) (IA-64) , (Playstation 3)

¥5ƒ°6 øHh&G  
 (Open Suse OS) …Rƒ°S �HhCG �«�°ûàdG �É�f Tó�Oj
 �QGô�à°S’ÉH RÉàÂh �¢ùμ�«d ¶(G ó�à°ùj G VôM É keÉ�f
 ¢9Gô=C’G 2ó�àe É k°}jCG ƒgh ��Gó```sà°S’G ádƒ¡°Sh
 �ƒªpŸG d°SÉ²G Iõ```¡LCGh �»°|s°ûdG d°SÉp�d
 q``` Q�°|J  -�```eGósà°SÉH  -�```�μÂh  ��2Gƒ```³Gh
 �Qƒ```°|dGh  ÊhÆ```μd(’G  ó```jÈdG  IQG2(Gh  �d```jƒdG
 á```:ô°7CG  �```«�°ûJh �á``` Q«ÑàμŸG �É```ªYC’ÉH �É```«�dGh
 ÈcCG ¢�Y �ƒ°|²Gh �d��dGh ¢```�«°SƒŸGh ƒjó«�dG

.á�àŸG �e Qób
 �ƒ```̀¸ÈŸG  …Rƒ```̀°S  �```̀HhCG  �É```̀�f  Q Uƒ```̀�Oj
 �μ°ûH -�```̀ªYóJ …òdG �hô°ûŸG Gò```̀¡H �ƒ```̀ªà¡ŸGh
 (AMD)  á```̀cô°7h  …Rƒ```̀°S  á```̀cô°7  -»```̀°SÉ°SCG

 .äÉcô°ûdG �e ÉgÌ=h
 �É�f �Gó```sà°SG ô```°ûf ¶(G �hô```°ûŸG �ó```¡j

 äÉ�jRƒJ º��ªch ��Éμe Q�c ‘ �JÉ�jRƒJh ¢ùμ�«d
 �ósà°ùŸG á¡LGh ô```Aƒj …Rƒ°S �HhCG �(É```A ¢ùμ�«d
 �ósà°ùª�d ô```¡�j Ée �c ``````` (GUI) á``` Q«eƒ°SôdG
 d°SÉ²G á```°7É°7 ¢```�Y äÉ```eƒ°SQ hCG �Éμ```°7CG �```e
 á«°|�dG ôeGhC’G IòAÉfh �«Ñ�J ``````(dàμŸG q�°S)

.(Command Line)
 �HhCG �É�f �e 12^3 QGó```°8(’G É V«dÉM ô```Aƒàj
 ás°ù�dG  ò```g ‘ �hQƒ```�ŸG � Uó�j k```«M �…Rƒ```°S
 »àdG …Rƒ```°S �```HhCG äÉ```�jRƒàd É``` kãjó« Ió```jó±G
 dàμe q�°S Ãó```�àd º```«ª°|àdG I2É```Y(G �``` Qª°}àJ
 �```ªéŸ äÉ```ãjó«  ¶(G  á```AÉ°9(’ÉH �á```bÉfCG  È```cCG
 �…Rƒ°S �```HhCG á�jRƒJ É¡jƒà« »```àdG äÉ``` Q«¸ÈdG
 �ª°ûJ »```àdG á``` Q«��àdG äÉ```�«°ùpàdG �```e ó```jó�dGh
 �ƒ```�L �μ```«gh (Linux Kernel) ¢```ùμ�«d IGƒ```f 

.ÉgÌ=h ¢ùcƒAôjÉAh (GNOME shell)
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.¥5ƒ°6 øHh&G �«�°ûàdG �É�F ■

.ƒàFƒHƒC �«�°ûàdG �É�F ■



 ™«ªL ‘ ¢8És°7CG �Ñ Pb �e GQhó«A �É�f »� OH ó```�d
.� S°ù�e �μ°ûH É k�e �ƒ�ª�j µÉ�dG $ÉpfCG

 �É��dG Gò```g �e 19 QGó```°8(’G É V«dÉM ô```Aƒàj
 �e G kÌ```ãc …ƒ```à« »```àdG �d```àμŸG q```�°S á```�Ñ:
 �dàμŸG q�°S ¢�Y á� SªpŸG äÉ S«¸È�d äÉãjópSàdG
 ¢�Y äÉ�«°ù«h �IójóL äGõ Q«» áAÉ°9(G �ª°ûJ h
 QGó°8(G ¢```ùμ�«d IGƒ```f �Gósà°SGh ��É```eC’G Iõ```«e
 �3^10  QGó```°8(’G  �Gó```sà°SG  É``` kÑjôbh  �3^9^5

. ¢ùAhCG GÈ«d �e .4^1 QGó°8(’Gh
 ºLÆŸG GQhó```«A �e ójó±G QGó```°8(’G �ósà°ùj
 � Qó�j …òdG 4^8  QGó```°8(ÉH (GCC Compiler)
 áfQÉ�e �```«�°ûàdG �É```�f I$É```�c ¢```�Y äÉ```�«°ù«
 Iójó±G äÉAÉ°9(’G �```eh .á�HÉ°ùdG äGQGó°8(’ÉH
 2É�HC’G á```«.Ó. áYÉÑ��d É```¡ªY2 19 GQhó«A ¢```�Y
 �(ÉA �dP ¶(G áAÉ°9(G �(3D Printing Support)
 �e G kÌãc …ƒàpj G kó```jóL G kQÉ:(G �ó�J 19 GQhó```«A
 (Graphical Features) á Q«eƒ°SôdG ¢|)É°|³G
 »��j Gò```gh (Mesa 9.2) á```«¸ôH �Ó```1 �```e
 eÉ�dC’G �«�°ûàd GQhó«A �«�°ûàdG �É```�f �Gósà°SG

.(Games) á«fhÆμd(’G
 ¿É«ÑjO   

 RÉ¡± �«�°ûJ �É�f ƒg (Debian OS) �É«Ñj2
 �«�°ûàdG �É�f IGƒf �ósà°ùjh  �»°|s°ûdG d°SÉ²G
 ÉgôAƒj �É��dG Gò```̀g äGh2CG º```̀��e Q�CG Q’ (G �¢```̀ùμ�«d

.7^1. QGó°8(’G É V«dÉM ��e ôAƒàjh �ƒ�L �hô°ûe

 �É``````«Ñj2 �```e ó```````jó±G QGó````````````°8(’G º``````````Yój
�``````ãe d```°SÉ²G äÉ```````jQÉ```````ª�e �```e ó``````````jó�dG 
 (SPARC)� (PowerPC)�(MIPS)�(Intel)�(Itanium)� (S/390) 
 áfQÉ�e äÉ Q«¸ÈdG �e G kÌãc …ƒàpj Éªc �ÉgÌ=h
 12800 �e ÈcCG …ƒàpj ƒ¡A �á�HÉ°ùdG �JGQGó°8(ÉH
 Ìãc �É12(G ¶(G áAÉ°9(’ÉH �IójóL á Q«¸ôH áeõM
 É�Ñ°ùe I2ƒLƒŸG äÉ Q«¸ÈdG ¢�Y äÉãjópàdG �```e
 �É«Ñj2 äÉ«¸ôH �```e %70 �e ÈcCG) �É```«Ñj2 ‘
 I QóY …ƒàpj �Qf(ÉA �dP �Y Ó°}Ah .(É```¡ãjó« ®
 �(GNOME 3.4):É```̀¡�e d```̀àμŸG q```̀�°ùd äÉ```̀_«H
 º```````````Y2 Í```°ù« Qº``````J É```ªc .(KDE 4.8.4) h
 �(Multimedia ) I2ó`````````�àŸG �)É°Sƒ�d �É```«Ñj2 
 á```«HÉ````````p°ùdG  á``````````Ñ°Sƒ²G  º```Y2  Í````````°ù«  h  
 �```dòch (Xen) á```«HÉ`````p°ùdG á``` Q°|�ŸG �É```12(ÉH 
 ô```ªà°ùj É```ª``c .(OpenStack Cloud Suites)
 -¢ùμ�«d äÉ```�jRƒJ �```e  Ì```�c- QGó```°8(’G Gò```g
 ¢ùAhCG GÈ```«d á«ÑàμŸG äÉ``` Q«¸ÈdG á```eõM º```YóH
 �GR ’ …òdG âbƒdG ‘ �¢ùAhCG �HhCG áeõ² �jóÑc
 ( ) :�ãe Iô1CG á Q«¸ôH � Nõ O² ºY2 �É�g 
�````````e ô``````````«ãch �(Calligra ) �```dò``````````ch 

.á Q«AÉ°9(’G äÉ�«°ùpàdG
  �jÉj(G  

 ¢�Y »�Ñe �É```�f ƒg (Elive OS) �```jÓj(G
 É k°|« Q°|1 º Qª N°| Oeh �¢```ùμ�«d /ƒ�L �É«Ñj2 �É```�f
 �```«�°ûàdG �É```��H á```°8É³G äÉ```LÉ«àM’G á```«Ñ�àd

 IóYÉ�d �eGósà°SÉH ójó±G …Rƒ°S �HhCG �É�f õ«ªàj
 (PostgreSQL 9.2) Qó`````°|ŸG áMƒà�e äÉ``fÉ«ÑdG 
 á````````«��J  Ió```````````YÉ�dG   ò``````g  º```````Yó``````J  k`````«M 
 �Native JavaScript Object Notation (JSON)

 äÉ``````fÉ«ÑdG  ó```YGƒb  á```eõM �Gó`````sà°SG  ®  ó```bh
 ôAƒj Éªc .(MySQL) ````d �```jóÑc (MariaDB)
 äÉ```eó³G …Rƒ```°S �```HhCG �```e Ì```1C’G QGó```°8(’G
 ƒ```gh (OpenStack) �Ó```1  �```e á```«HÉ``````p°ùdG

.áeó³G  òg �ó�j …òdG �hC’G QGó°8(’G
 ¥O �6&G »H ¥ôa  

 (FreeBSD OS) …2 ¢SCG »H …ôA �É�f Tó�Oj
 Iõ¡LCGh �áãjó²G �2Gƒ³G �«�°ûàd É ke Qó�àe É keÉ�f
 áe Qó�àe äGõ```«» ô QAƒjh �d```àμŸG q�°S d```°SÉM
 .$G2C’G  ‘ á``` Q«ŸÉY  I$É```�ch  ��É```eC’Gh  äÉμ```Ñ°û�d
 �e ójó�dG �Ñ Pb �e …2 ¢SCG »H …ôA �É�f �ósà°ùj
 :�ãe âfÆf(’G áμÑ°7 ¢```�Y �É�°7(’G á«dÉY ™```bGƒŸG
 Gòg �ósà°ùj É```ªc .»°ûJÉHCG ™```bƒeh �ƒ```gÉj ™bƒe
 á Q°8É³G äÉéà�ŸGh Iõ¡LC’G �e ójó�dG ‘ �É��dG
 �ÉªgÌ=h �```HCGh ƒμ°ù«°S :�```ãe äÉcô°ûdG ¢```}�ÑH
 ™ QbƒàŸG �```eh .9^1 QGó```°8(’G É V«dÉM �```�e ô```Aƒàjh
 �e (Beta Version) á Q«ÑjôéàdG ás°ù�dG �Ó:(G
 ™��e ‘ 10^0 …2 ¢SCG »H …ôA ójó±G QGó°8(’G
 äÉ�«°ùpàdG �e G kÌãc …ƒ```à« »àdG �2014 �É�dG
 ºY2h � (Raspberry) Pi á```«��J º```Y2 :�```ª°ûJ
 I$É```�c Í```°ù«h �(AMD Kernel) äG2Gó```Y(G
 2 Qó```pj è```eÉfôH- (pf Firewall) QÉ```�dG �```)ÉM
 d°SÉ²G ¶(Gh �```e QhôŸÉH É¡d rƒª°ùŸG äÉ```fÉ«ÑdG
 �e �«d(G á� QAóàŸG äÉfÉ«ÑdG ��J ¢```|pA �Ó1 �e
 äÉ�«°ùpàdG �e ójó�dG �É```12(G �dòch -áμÑ°ûdG
 äGh2CGh (Networking) äÉμ```Ñ°ûdG äG Qó�e ¢�Y
 �e ó```jó�dGh (Multimedia) �```)É°SƒdG 2 Qó```�J

.Iô1C’G äÉ�«°ùpàdG
 GQhó«a  

 Q»�Ñe (Fedora OS) GQhó```«A �«�°ûJ �É```�f
 ‘ äÉãjópàdG ô```1%G ¢9ô�jh �¢ùμ�«d �É```�f ¢�Y
 .Qó°|ŸG á```Mƒà�eh I Q Nô``` O²G äÉ``` Q«¸ÈdG �É```¸
 �™jRƒàdGh ��jó�àdÉH Í```eósà°ùª�d GQhó«A qª°ùj

.GQhó«a �«�°ûàdG �É�F ■
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.á«°|s°ûdG äÉÑ°SÉ²ÉH ¢8É³G
 �jÓj(G �É�f �e 2^1 QGó°8(’G É V«dÉM ô```Aƒàj
 äGó�ŸG �```e �μd 3^2 ¢ùμ�«d IGƒ```f ºYój …ò```dG
 ¢�Y �ªà°ûjh �á```ãjó²Gh á```Âó�dG (Hardware)

 I2ƒ±G ‹É```Y ƒ```jó«�dG º```Y2 I$É```�c äÉ```�«°ù«
 qª°ùj …ò```dG (Google talk) á```AÉ°9(Gh .(HD)
 äƒ°|dÉH äÉŸÉμŸG $Gô```L(G �e �jÓj(G �ó```sà°ùŸ
 áμÑ°ûH �É°|J’G I$É�c Í°ù« Q® Éªc .IQƒ```°|dGh
 qÑ°8CG .�jÓj(G �É�f äGh2CG Í```°ù«h  �âfÆf(’G
 óLƒJ »àdG á```�jóŸG º°SG ójó« �É```��dG �Éμ```e(ÉH
 �É�f ¶(G áLÉ²G �h2 É¡d »�eõdG �É��dGh �É¡«A
 ¢}�H $GôL(G �dòch (GPS) »ŸÉ�dG ™bƒŸG ójó«
 ¢8É³G »```�«�dG ™°9ƒdG �É```�f ¢�Y äÉ```MÓ°8(’G

.q«JÉ�ŸG áMƒ�H
 �```e  �```jÓj(G  �É```��d  �ƒ```¸ÈŸG  d```�:
 �É```°SQ(Gh �```«�°ûàdG �É```�f ¢```|pA Í```eósà°ùŸG
 �dPh ��jÓj(’ º¡eGósà°SG á```é«àf º¡��A 2h2Q
 Iƒ```à°ùe ™```AQh �É```��dG Í```°ù« ‘ Ió```YÉ°ùª�d
 �jÓj(G �É�f �e Ì1C’G QGó°8(’G �ªà°7G .�J$É�c
 �É��dG á```Yô°S I2É```jR �```ª°}J äÉ```�«°ù« ¢```�Y

.�eÉμdÉH �J$É�ch
 ÉØjQóFÉe  

 É``````�jQó````fÉ````e �``````````«�°ûàdG �É``````�f RÉ````````àÂ 
 �É``````````�f  ¢```�Y »````````�`````Ñe  -  (Mandriva OS)

 Éªc �á``` Q«dÉ��dGh ��Gó```sà°S’G á```dƒ¡°ùH -¢```ùμ�«d
 .(User-Friendly)  �ó```sà°ùª�d  �```jó°8  �``` QfCG
 �$Ó```ª�dG  ™```«ªL  äÉ```LÉ«àMG  á```«Ñ�àd  ‹É```ãeh
 ‘ Í```°S QôªàŸG Í```eósà°ùŸG ¶(G Í```)óàÑŸG �```e
 ‘ É```�jQófÉe ô```Aƒàj .�```«�°ûàdG º``` O�Of �Gó```sà°SG
 :É```ªgh �É```à Q«fÉ¸ É```ª¡�e �É```à�.G �t``` N°ù Of lÓ```.
 É```ª¡�e  X…CG  �```«ª«  �```μÂh   (Free)h  (One)

 É```�jQófÉe ™```bƒe �```e á```«JƒÑμ��dG á```μÑ°ûdG È```Y
¢ª°ùJh á QjQÉ© »¡A áãdÉãdG ás°ù�dG É QeCG .»ª°SôdG 

.(Power Pack)

 �Ó```Y(’G  �2013  �É```Y  �```°|à�e  ‘  ®
 É```�jQófÉe �É```�f  �```e  ó```jó±G  QGó```°8(’G �```Y
 IQG2(G  ‘ ó```)GôdG  �ƒ```μ«d  (Pulse 2) ¢```ª°ùŸGh
 äÉ```eƒ��ŸG  á```«��àH  á```���àŸG  á```«àpàdG  á```«�ÑdG 
  .(IT Infrastructure Management Software)
 á Q«còdG IQG2(’G(Pulse 2) É```�jQófÉe ô```Aƒj
 áª�fC’G �e Tó```�Oj k«M �äÉeƒ��ŸG á«��J á```ª�fC’
 ¢�Y …ƒ```�dG  õ```«côJ �```°}�H �Gó```sà°S’G á```�¡°S

 .á�«°ùH �ƒ�1h (GUI) á«eƒ°SQ äÉ¡LGh
 äÉ```�«Ñ�J  (Pulse 2)  É```�jQófÉe  RhÉ```éàj
 �Ó1 �e I2É```à�ŸG äÉeƒ��ŸG á```«��J º``` O�Of IQG2(G
 äÉfÉ«H ™```ª© »```àdG äGh2C’G �```e ó```jó�dG Ì```AƒJ
 �Ó1 �e Iõ¡LC’G ¢�Y �ª�jh ��É��dG �e áeÉg
 �e á�°SGh áYƒª¸ ôAƒj �QfCG Éªc �Ió QMƒe á¡LGh

.äGQÉ°ûà°S’Gh IóYÉ°ùŸGh ºYódG äÉeó1

 äÉ Q«¸ÈdG �```H ™��°}J …ò```dG QhódG q```Ñ°8CG
 áAô�ŸG ™ªà  ̧$É�H ‘ Qó```°|ŸG áMƒà�eh I Q Nô``` O²G
 QÈj Gògh ��É```«��d G kôgÉ; äÉ``` Q«¸ÈdG ô```jƒ�Jh
 äÉ Q«¸È�d �ƒ```Ñ�e �jóÑc É¡eGósà°S’ �```LƒàdG
 �É��dG ‘ $Gƒ°S �µÉ```�dG �ƒM á Q«μ�ŸG �ƒ```�M äGP

.¢8É³G hCG �É�dG
 äÉ Q«¸ÈdG º```gCG �e �```«�°ûàdG á```ª�fCG Qó```�OJ
 k«M �d°SÉ²G RÉ```¡L ‘ É¡eGósà°SG º```àj »```àdG
 2Éà�dG IQG2(Gh �á``` QAÉc èeGÈdG �```«�°ûJ ¶ƒàJ É```¡ Qf(G
 Ìãc ôAƒàj .á``` QAÉc 2QGƒ```ŸG h d```°SÉ²ÉH ¢```8É³G
 »àdG Qó°|ŸG áMƒà�eh I Q Nô O²G �«�°ûàdG áª�fCG �e
 .á«JƒÑμ��dG á```μÑ°ûdG ÈY É``` VfÉ¸ É¡�«ª« �```μÂ
 áfhôŸÉH Qó```°|ŸG á```Mƒà�e �«�°ûàdG º```�f RÉ```à­
 �Gósà°SG ‘ áÑ=ôdG �É```M ‘h �á«dÉ�dG I$É```�μdGh
 á Q«ãpH á```�LGôe $Gô```L (G �``` Q°}�j �``` Qf(ÉA �É```¡�e X…CG
  IôAƒàŸG �```«�°ûàdG º``` O�Of �```e X�c äGõ```«» �ƒ```M
 ��Gósà°S’G �e ¢```9ô�dGh �É¡�e X…CG 2ÉªàYG �```Ñb
 �äÉ Q«¸ÈdGh äGó�ŸG ™e �AGƒàdGh �ºYódG ôAƒJh
 �á�μªŸG ºYódG �```Ñ°S ôAƒj Q»```��J ™ªà  ̧2ƒ```Lhh
 2ÉªàYG �Ñb ájÉ��H É¡«d(G ô��dG déj �```eGƒY É¡ Q�c

. QÍ�e �«�°ûJ �É�f

�/GôŸG

-  Free Software Movement (gnu.org)

- http://www.fsf.org/about/what-is-free-software

- http://www.gnu.org/philosophy/free-sw.html

- http://www.networkworld.com/subnets/

opensource/031010-select-an-open-source-os-

opensource-subnet.html?page=2

- http://blog.dreamcss.com/tools/open-source-

operating-systems/ .ÉØjQóFÉe �«�°ûàdG �É�F ■
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 äô¡X ´hô°ûŸG ájGóH øe á£«```°ùH IÎa ó©Hh .É¡à›ôH
 ® �dòHh .Ró```dÉaQƒJ É¡àHÉàμH �É```b …òdG ¢ùμ O�«d IGƒ```f
 ¢�Y ƒ�L ´hô```°ûe ø```e äô```¡X »```àdG äGh2C’G d```«côJ
 �É��dG Gò```¡d áp«p```°|dG á«ª```°ùàdÉa Gòd .¢ùμ O�«d IGƒ```f
 �à«ª```°ùJ ¢�Y I2É©dG äôL øμdh (¢```ùμO�«d / ƒ�L) ƒ```g 

. ¢ùμ O�«d �É�f

 ¶(G ä2CG »```àdG �```eGƒ©dG ø```e Ì```ãμdG �É```�g
 �ƒ°|²G ádƒ¡°S É¡�e .¢ùμ O�«d �É��H �Éªàg’G
 ÍH ® …ò```dG �eÉμàdGh �Qó```°|ŸG 2ƒ```μdG ¢�Y
 �CG  P(G  .ƒ```�L  h  ¢```ùμ O�«d  »Yhô```°ûe
 �ª©J »àdG IGƒ�dG ÌaƒàH �Éb ¢ùμ O�«d

.ƒ�L èeGôH øe äÉ_ŸG É¡«�Y
 Ró```dÉaQƒJ  �É```b  É```eó�Y
 º```Yój  �Éc  ¢```ùμ O�«d  á```HÉàμH
 ���f øμÂ ’h ��```�a 386 äÉ÷É©e
 ºYój �ƒ«dG �```�μdh .�©e �aGƒàJ ’ á```«�1G2 Iõ```¡LCG …C’
 É«dÉM �ª©à°ùj �fCG ¢àM Iõ¡LC’Gh äÉ÷É©ŸG øe ójó©dG

.ádƒªpŸG Iõ¡LC’G øe ójó©dG ‘
 á«bƒ.ƒŸG ø```e á«dÉY á```LQóH ¢ùμO�«d �É```�f ™```àªàj
 ‘ �ósà```°ùj �fCG ¢àM ��É```��dG Égôaƒj »```àdG �É```eC’Gh
 .�ªY2h  QÉ```°ûàfG ¶(G I2CG É» á«```°SÉ°ùM øcÉeC’G ÈcCG
 äÉfÉ«ÑdG ó```YGƒb È```cC’ ø```μªŸG ø```e �ƒ```«dG qÑ```°8CG P(G
 Éªc .�É��dG Gòg ™e �eÉ©àdG - �cGQhCG �ãe - I2ƒ```LƒŸG
 (IBM) �ãe á«ŸÉ©dG äÉcô```°ûdG øe IÌÑc áYƒª› �CG

.�«�Y á«�Ñe ¢7ƒà�cÉeh (HP) h
 á�«©e äÉ«MÓ°8 d�£àj ¢ùμ O�«d �É�f �CG dÑ```°ùHh
 �CG äÉ°ShÌ��d d©```°|dG øe qÑ```°8CG ó�a Ée ôeCG ò«��àd
 É¡à«LÉM dÑ°ùH �É��dG �1G2 á«ÑjôsàdG É¡dÉªYCÉH �ƒ�J

.äÉ«MÓ°|dG  ò¡d
 øe ÌãμdG ‹É```²G É�àbh ‘ ¢```ùμ O�«d IGƒ```f º```YóJ
 ¢�Y �dòH á```bƒ�àe ‹%’G d```°SÉp�d á«�1GódG $Gõ```LC’G
 ™e �dòc á�aGƒàeh Iô1C’G �«�```°ûàdG áª�fCG øe ÌãμdG
 � Nó P�dG Iójó```°7 2Éà©dG øe ÌãμdG ºYóJ É¡fCG Éªc .2Éà©dG

 »àdG äGh2C’G ø```e ójó©dG áHÉàμH ´hô```°ûŸG $É```°}YCG �Éb
 ÉgÌ=h ¢8ƒ°|�dG äGQô¹ :�ãe �«�°ûàdG �É�f ¢|sJ
 d«côJ ºà«°S »àdG IGƒ�dG Ghóéj µ º¡�μdh �äGh2C’G øe
 ‹%’G d°SÉ²G á_«H �CÉH kÉª�Y �É¡«�Y äGh2C’G  òg ™«ªL

.(1) �μ°7 ‘ Éªc äÉ�Ñ: IóY øe �ƒμàJ
 ó©H Éª«a �ôY …òdG IGƒ�dG ´hô°ûe ¢�Y �ª©dG CGóH
 ºà«d Ójƒ: Éàbh äò```1CG É¡�μdh �(Hurd) 2Ìg º```°SÉH

 ¢ùμ O�«d �«�```°ûàdG �É```�f ‘ Ì```μ�àdG á```jGóH â```fÉc
 (Linus Torvalds) RódÉaQƒJ ¢Sƒæ«d ddÉ£dG á£°SGƒH
 ``Gó����H »μ�°ù�g á©eÉL ‘ ¢SQój �Éc ``  ̀�1991 �ÉY ‘
 �É�f $É�Ñd äGRÉL (’Gh á«YƒÑ```°SC’G äÓ£©dG �Ó�à°SÉH
 äGh2C’G �Gósà```°SÉH �dPh �¢ùμ«fƒj ™e �aGƒàj �«�```°ûJ
 �LƒJ IÈ```ch á```«fÉ› É```¡fCG º```μpH Qó```°|ŸG á```Mƒà�e
 ájGóH ‘ Ró```dÉaQƒJ Qô```b .É¡«d(G ø```jQƒ£ŸGh Í```›ÈŸG
 øe �à```°ûe ƒgh (Freax) º```°SÉH �eÉ�f á«ª```°ùJ ôeC’G
 ¢```�Y �Gó```dG X �ô```Mh �(Freak)h (Free) »```àª�c
 �ª«d …QCG dé©j µ º```°S’G Gòg �CG ’(G .¢ùμ«fƒj �É```�f 
 rÎbG …ò```dGh .Ró```dÉaQƒJ �jó```°8 (Ari Lemmke)
 �Éb k«M âfÎf(’G ¢�Y �É��dG øe �s```°ùf ™```°9h �«�Y
 kIQÉ°7(G (Linux) ¢ùμ O�«d º```°SÉH �É��dG ó�› á«ª```°ùàH
 ô¡à```°7G º```. ø```eh �(Linus Minix) �hC’G �ª```°SG ¶(G
 QÉ«à1G ®h �(Linux) º°SÉH ó©H Éª«a (Freax) �É�f
 RódÉaQƒJ ø```e rGÎbÉH �É```��dG Gò¡d GQÉ©```°7 �```jô£ÑdG
 ¶(G IQÉ°7(G (Tux) º```°SÉH �jô£ÑdG á«ª```°ùJ ®h ��°ù�f

.(Torvalds Unix)
 dÑ```°ùH kÉ©jô```°S kGQƒ£J Qƒ£Jh ¢ùμ O�«d �É�f ô```°ûàfG
 �’%G �Ñb øe �àcQÉ°ûeh âfÎf (’G ¢�Y  Qó°|e 2ƒc ôaƒJ
 º¡©«ªL GƒfÉc ø```jòdG É```°}jCG áÑ�£dGh øjQƒ£ŸGh IGƒ```¡dG
 I2 CG É» É¡p«p```°|Jh $É£1C’G �É```°ûàcG ¢�Y �ƒ```�ª©j
.¢ùμ«fƒj �É��H áMÉ:(’Gh ¢ùμ O�«d �É�f QÉ°ûàfG ¶(G �dP

 �Éc …òdG ƒ�L ´hô°ûe (Stallman) ¿ÉŸÉà°S CÉ°ûfCG
 k«M .¢ùμ«fƒ«H �«Ñ```°7 �«�```°ûJ �É�f $É```°ûf(G ¶(G �ó¡j

 نظام التشغيل لينُكس وإصداراته العربية
ÁÉ1ô¡°7 »�Y ø°ùM .�

  É`````````¶f øe É°6É°6CG ( Linux ) �ùμ oæ«d �```````````«�°ûàdG  É¶f ò S1oCG
 øe áYƒª› øY IQÉÑY ƒg ¬òdG �( Unix ) �ùμ«fƒj �«�°ûàdG
 á«�1GódG  AGõ`̀LC’G  IQGOEG  øY  ádhDƒ°ùŸG  ô`̀eGhC’Gh  äÉ«›ÈdG
 äÉ«›ÈdG  ��-   ƒ�-h  �¿%’G  h°6Ét�d  (  Hardware  )

 h°6ÉºG  ¨�Y  ¥eÉ¡e  AGô`̀LEGh  ò«Øæàd   óîà°ùŸG  IóYÉ°ù¯
�Rhóæjh �«�°ûàdG  É¶f �e �ÉºG ƒg Éªc
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.·%’G d°SÉ²G á_«H (1) �μ°7 ■



2óYh ƒjó«�dGh IQƒ```°|dGh äƒ```°|�d I2ó©àŸG �)É```°SƒdG 
.äÉ�«©dG øe 

.(Ojuba-Mimic) I2ó©àŸG �)É°SƒdG �ƒ¹ -5
 Ì```còàdGh QÉcPC’Gh á```«Y2CÓd (IÉ```LÉ�e è```eÉfôH) - 6

.IÓ°|dG äÉbhCÉH
 ƒ```````gh �…ô```````é¡dG Ãƒ````````�à�d (Iô```ég è```eÉfôH) -7
 øY �```�àsJ Ió```jóL á```«eRQGƒsH �ƒ```ãjÉH á```��H »```�Ñe 

.Iô�dG �CG á«eRQGƒ1
 èeÉfôH ƒ```gh � k```dÉãdG QGó```°8(’G(eGƒ. áYƒ```°Sƒe) -8
 áÑàμŸG dàc ¢9ôYh �ó�àŸG kpÑdGh á°Sô¡�dG ¢�Y Q2Éb

.á�eÉ°ûdG á«eÓ°S(’G
 q�```°|àd(ÊhÎμd(’G �É```ªãY �p```°|e) è```eÉfôH -9

.ÃôμdG �%Gô�dG
 Ì�```°ûJ �ah Ì�```°ûàd (áHƒéYCG á```fõ1) è```eÉfôH -10

.äÉfÉ«ÑdG á«°8ƒ°|1 ájÉª² äGó�éŸG
 äÉ```��e  ¢```9QÉY  (Chm View Kit)  è```eÉfôH  -11

.á�eÉ°ûdG áYƒ°SƒŸG dàc ¢9ô©d (Chm) á�«°|H
¢ùμOæ«d �Ég  

 á«HôY á©jRƒJ »g (Hilal Linux) ¢```ùμ O�«d �Óg
 �Óg �jôa Égôjƒ£àH �ƒ�jh �ƒàfƒHCG á```©jRƒJ ¢�Y á«�Ñe

.�ÉÑ°8 ÁÉg PÉà°SC’G �Gô°7(ÉH ¢ùμ O�«d
 »HôY �É�f $É°ûf(G ¶(G ¢ùμ O�«d �Óg á©jRƒJ �ó¡J
 ó«©°|dG ¢�Y ¢ùaÉ�àdG øe ��μÂ I2ƒ÷G �ÉY »eÓ```°S (G
 áª�fC’G ™```e hCG Iô```1C’G ¢ùμ O�«d äÉ```©jRƒJ ™```e »```ŸÉ©dG
 øjô¡°7 hCG ô¡°7 ¶(G �Óg …Qƒ£e �jôa oÉàpj .Iô1C’G
 øe Iójó÷G ás°ù�dG �Ó:(’ ƒàfƒHCG á©jRƒJ Qhó```°8 ó©H

: »g t°ù�dG  ògh ��Óg
 .10^10 ƒàfƒHCG �É�f ¢�Y á«�Ñe 1^0 ¢ùμ O�«d �Óg -
.11^04 ƒàfƒHCG �É�f ¢�Y á«�Ñe 2^0 ¢ùμ O�«d �Óg -

 ÌaƒJh É¡©«�```°|J øY äÉcô```°ûdG d```�=G â�bƒJ »```àdGh
.É¡d ºYódG

 IGƒf ™«ª© ƒ```g (á```©jRƒàdG) QGó```°8(’ÉH 2ƒ```°|�ŸG
 Qó```°|ŸG áMƒà�e Iô```1CG èeGôH ™```e ¢```ùμ O�«d �«�```°ûàdG
 ¢```�Y ƒ```�L ´hô```°ûe è```eGôHh d```°SÉ�e d```àμe q£```°Sh
 ¢�Y G2ÉªàYGh �QGó°8(’G Gòg $É```°ûf (G øe ¢9ô�dG d°ùM
 ¢àMh - Í```›ÈŸGh øjQƒ£ŸG ø```e ójó©dG �É```b �```dP
 äGQGó°8(Ód �Éch �º¡H á°8É1 t°ùf $É°ûf (ÉH -äÉcô°ûdG
 ’Ée ƒgh ¢ùμ O�«d IGƒ```f ôjƒ£J øe kGó«L kÉÑ«```°|f á«Hô©dG
 É¡fCG øe º```=ôdG ¢�Yh .�«�```°ûàdG áª�fCG »```bÉH É```gôaƒJ
 �ôa ¶(G ó```©H Éª«a äQƒ£Jh á```j2ôa äG2ƒ```¡éÃ äCGóH
 �Íeósà°ùŸG ÍH �H ¢SCÉH ’ kÉMÉ½ âb’ É¡fCG ’(G ôjƒ£J
 áeÉ©d âMô:h á«Hô©dG äGQGó°8(’G øe ójó©dG äô¡�a
 ºYódG »```bÓJ µh ÉgQGó```°8(G �bƒJ É```e É¡�e �¢```SÉ�dG
 áãjóM äGQGó```°8(G É¡�e ôaƒàj �GR É```e É¡�eh �eƒ```�£ŸG
 .IRÉà» I$É�c äGPh �Gósà```°SÓd á�HÉb É¡d »�a ºY2h

:»�jÉe á«Hô©dG (äÉ©jRƒàdG) äGQGó°8(’G øeh
áHƒmY&G  

 á«�Ñe á«HôY á©jRƒJ »g (Ojuba) ¢ùμ O�«d áHƒéYCG
 �jôa Égôjƒ£àH �ƒ```�jh �GQhó```«a äÉ```©jRƒJ �É�f ¢```�Y

 .¥ó©°ùdG ójDƒe PÉà°SC’G �Gô°7(ÉH áHƒéYCG
 ¢�Y G2ÉªàYG á«HôY �h2 IóY ‘ áHƒéYCG äQó```°8CG

:‹ÉàdG ƒp�dG ¢�Y GQhó«a á©jRƒJ øe äGQGó°8(G IóY
 ¢�Y G2É```ªàYG ÉjQƒ```°ùH �```°ûe2 ‘ 1 ¢ùμ O�«d á```HƒéYCG -

.9 GQhó«a ás°ùf
 ¢�Y G2ÉªàYG ô```°|Ã IôgÉ�dG ‘ 2 ¢```ùμ O�«d á```HƒéYCG -

.10 GQhó«a ás°ùf

 ¢�Y G2ÉªàYG eô```�ŸÉH �ÉHôdG ‘ 3 ¢```ùμ O�«d á```HƒéYCG -
.11 GQhó«a ás°ùf

 ¢�Y G2ÉªàYG áj2ƒ©°ùdÉH ¢9ÉjôdG ‘ 4 ¢ùμ O�«d áHƒéYCG -
.13 GQhó«a ás°ùf

 ¢�Y G2ÉªàYG �Gô```©dÉH $GÎÑdG ‘ 5 ¢```ùμ O�«d á```HƒéYCG -
.15 GQhó«a ás°ùf

 ¢�Y G2ÉªàYG ø```ª«dÉH $É©�```°8 ‘ 16 ¢ùμ O�«d á```HƒéYCG -
.16 GQhó«a ás°ùf

 Í÷É©ŸG Óc ¢�Y 16 ¢ùμ O�«d áHƒéYCG QGó°8(G �ª©j
 »JCÉj Éªc »```M ¢8ôb ‘ QGó```°8(’G »JCÉjh .â```H 64 h 32
 �RGƒ�dGh �õ²G ��­h �(DVD) …2 ‘ …2 IQƒ```°8 ‘
 �ƒμ�Â ’ øjòdG Íeósà```°ùª�d èeGÈdG øe á«aÉ```°9(’G
 �fCG É```°}jCG ™```)GôdG ø```eh .á```«JƒÑμ�©dG áμÑ```°û�d ’É```°|JG
 øe ’óH (USB) IôcGP ¢�Y �É��dG Gòg â«ÑãJ ø```μÂ

.d�°|dG ¢8ô�dG
 äÉÑ```°SÉ²G ¢�Y �```�a `` É«dÉM ````` á```HƒéYCG ô```aƒàJ
 QGó```°8(G ¶(G áHƒéYCG �jôa ¢©```°ùjh �ádƒªpŸGh á```«ÑàμŸG
 �dP ¢�Y �ª©dG CGóÑj µ øμdh �2Gƒ³ÉH á```°8É1 ás```°ùf
 dàμŸG q£```°S �É��H áHƒéYCG á```©jRƒJ »JCÉJ .�%’G ¢```àM
 q£°S áª�fCG d«°|�J øμÂ øμdh �(GNOME) �ƒ�L

.(Xfce) ¢ù�°ùc(Gh (KDE) …óc �ãe Iô1CG dàμe
:»gh ,16 áHƒmY&G QGó°8(’ èeGÈdGh ÉjGõŸG ■

.kÉ«°9GÎaG áHô©e dàμe q£°S á_«H -1
 ¢ùμ O�«d á```HƒéYCG �```)É.h ¢�Y �ªà```°ûj �```«.ƒJ �É```�f -2
 øe á«��àdG d```fGƒ÷Gh �É```��dG â```«ÑãJ á```�jô: »```£�J 

.á›ÈdGh �Gósà°S’G
 á«eƒ```°SQ á¡LGh øY IQÉ```ÑY áHƒéYCG º```μ« õ```côe -3

.�É��dG IQG2(’
 è```eGôHh  (Themes)  äÉª```°ùdG  ø```e  á```Yƒª›  -4
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.¢ùμOæ«d áHƒmY&G �«�°ûJ �É�F ■.¢ùμOæ«d �Ég �«�°ûJ �É�F ■



.11^04 ƒàfƒHCG �É�f ¢�Y á«�Ñe 2^1 ¢ùμ O�«d �Óg -
.11^10 ƒàfƒHCG �É�f ¢�Y á«�Ñe Éà«H 3^0 ¢ùμ O�«d �Óg -
.12^04 ƒàfƒHCG �É�f ¢�Y á«�Ñe á«)É¡�dG 3^0 ¢ùμ O�«d �Óg -

.13^04 ƒàfƒHCG ¢�Y á«�ÑŸGh 4^0 ¢ùμ O�«d �Óg -
:»�j Éª«a �ãªàJh:4^0 ¢ùμOæ«d �Ég äGõ«» ■

 �É��dG ¢|«```°|sàH �ƒ```�jh ��Ó```g º```μ« õ```côe -1
.á«°SÉ°SC’G �É¡ŸG ò«��Jh ��jó©Jh

 äÉ�«Ñ£àdG â```«ÑãàH �ƒ�jh ��Óg äÉ```«›ôH õcôe -2
.ádƒ¡°ùH É¡àdGR(Gh

 �ƒjó«�c dàμŸG q£°S �«é°ùàH �ƒ�jh ��Óg �é°ùe -3
 äG2GóàeG Ió```©Hh äƒ```°8 2ô```› hCG �ƒ```jó«ah äƒ```°8 hCG

.á«dÉY I2ƒéHh
 äÉp�°8 $É°ûf (Gh �jó©àH �ƒ�jh �»)ôŸG �Óg Qô¹ -4

.ádƒ¡°ùH (HTML)
 �HGhôdG Ì```°|�àH �ƒ```�jh ��Ó```g �```HGhQ ô```°|�e -5
 �ƒμJh �(is.gd)á```eó1 �Gósà```°SÉH dàμŸG q£```°S ø```e

.áª)G2 �HGhôdG
.4 ¢ùμ O�«d �Ó¡d É°|«°|1 Ió©e IójóL ájGóH áp�°8 -6

.�Ñb …P øe GQGô�à°SG ÈcCG �3^8 ¢ùμ O�«d IGƒf -7
 øe á«aÉ```°9(G á```eõpH �á```«Hô©dG á```��d �```eÉc º```Y2 -8

.á«Hô©dG �ƒ£³G
.¢ùμj2ƒμdGh ¢7Ó�dG äG2GóàeG Í°ù« -9

.$G2C’Gh ��ãdG �cÉ°ûe øe äGô°û©dG rÓ°8(G -10
 øe QÉ«1 ÈY (Nvidia-Optimus) á«��àd ºY2 -11

.ºμpàdG õcôe
¢ùμOæ«d » P�« PÑ N°S  

 ƒàfƒHCG �É�f ¢�Y (Sabily) »�«Ñ°S á©jRƒJ $É�H ®
 �º�°ùŸG �ósà°ùª�d á¡LƒŸG äÉ�«Ñ£àdG ¢�Y õ«cÎdG ™e
 �ƒàfƒHCG á©jRƒJ ¢|sJ �õM áYƒª› á©jRƒàdG øª```°}àJh
  òg �CG Éªc �á«ª«�©Jh á«eÓ°S(G äÉ«›ôH ™e »JCÉJ k«M

.á«Hô©dG á��dG ºYóJ ás°ù�dG
 ás```°ùf ƒàfƒHCG É�HÉ```°S ¢ª```°ùJ »�«Ñ```°S á©jRƒJ âfÉc

 áeÓ©dG �hô```°7 dÑ°ùH º```°S’G �GóÑà```°SG ®h �º�```°ùŸG
 $GóàHG »�«Ñ°S É¡à«ª°ùJ ®h ��Éμ«fƒfÉc ácô°ûd ájQÉéàdG
 t```jQÉJ (1) �hó```÷G q```°9ƒjh �9^04 QGó```°8(’G ø```e
 øe �jôa �ª©jh �¢ùμ O�«d »�«Ñ°S �«�°ûJ �É�f äGQGó°8(G
  (Launchpad) 2ÉÑ°ûf’ ™bƒe ¢�Y ÍYƒ£àŸG øjQƒ£ŸG

.á©jRƒàdG  òg ôjƒ£J ¢�Y
 ô1%’Gh �»M ¢8ôb :Í°8ôb �μ°7 ¢�Y »�«Ñ°S »JCÉJ

. (DVD)  …2 ‘ …2
 á«eÓ```°S(G äÉ«›ôH ¢�Y �ªà```°ûJh :è```eGÈdG ■
 á«°SÉ°SC’G èeGÈdG dfÉéH »°9GÎaG �μ°ûH áàÑãe

:»gh ƒàfƒHCG á©jRƒàd
 »gh  �(�ÉªãY �p```°|e) (ôcP) (Qƒf ) äÉ�«Ñ£J -1

.ÃôμdG �%Gô��d äÉp Q�°|àe
 �ª©J á�eÉ°ûdG á«eÓ```°S(’G áÑàμŸG øe dàc áYƒª› -2

.(eGƒ. áÑàμe) �«Ñ£J ¢�Y
 IÓ```°|dG  â```bh  á``````aÉ```°9(Gh  (ô``````Ñ�e)  è````````eÉfôH  -3 
 �«Ñ�àdGh ó```jópàd �¢ùcƒaôjÉa Ó```jRƒŸ (Pray Time)

.IÓ°|dG â«bGƒŸ
 ájƒÑ�dG kj2ÉMC’G ¢9Gô©à```°S’ (IÉ```LÉ�e) è```eÉfôH -4

.á�jô°ûdG
.…ôé¡dG Ãƒ�à�d (Iôég) èeÉfôH -5

 äÉª```°Sh �á«�a �É```ªYCGh �Ãô```μdG �%Gô```��d äGhÓ```J -6
.�É�:CÓd á«ª«�©J äÉ«›ôHh á°8É1

 �ô©J  ájƒHC’G áHÉbô�d »```°9GÎaG �μ```°ûH á�©�e IG2CG -7
.(Web Strict) �«Ñ£àH

¢ùμOæ«d É.Gƒ/  
 �ÉY ‘ (Joatha Linux) É.GƒL á©jRƒJ ôjƒ£J CGóH
 ÉgQhóH »àdGh ¢ùμJƒfÉc á©jRƒJ ¢�Y á«�Ñe »gh ��2005
 ¢�Y ¢SÉ```°SC’G ‘ á«�Ñe »àdGh ¢ùμHƒf á©jRƒJ ¢�Y á«�Ñe

.�É«H2 á©jRƒJ
 »²G ¢8ô`````````�dG ø```e Iô```°7É````Ñe É```.GƒL �```````ª©J 
 ¢�Y É¡à«ÑãJ ø```μÂ Éªc (É¡Ñ«```°|�J ¶(G á```LÉ²G �h2)
 ¢�Y ¢SÉ```°SC’G ‘ á```©jRƒàdG …ƒ```à« �d�```°|dG ¢```8ô�dG
 …(G …2 »c ´ƒf øe dàμe q£```°S äGP ás```°ùf Íàs```°ùf

.(GNOME) �ƒ�L ´ƒf øe Iô1C’Gh (KDE)
 CGóÑe ¢```�Y á```©jRƒàdG  ò```g á```›ôH �```jôa ó```ªàYG
 ‘  ádƒ¡```°ùdGh  á```©àŸG  I2É```jR  �```HÉ�e  �```bCG  äG2Gó```Y (G
 ™«ª÷ áÑ```°SÉ�e á©jRƒàdG  ò```g �CG k```«M ��Gósà```°S’G

.º¡�e Í)óàÑŸG ¢àMh Íeósà°ùŸG
:�ª°ûJh :èeGÈdGh ÉjGõŸG ■

 ‘ �ósà```°ùj - �øLƒ«a õjÉÑeƒc èeÉfôH �Gósà```°SG -1
 ºYój á°7É°7 äôc 2ƒLh �ô°ûH - 2É©HC’G ».Ó. ¢9ô©dG

.á«°8É³G  òg
 øªa �«�Y �‹%’G d```°SÉ²G 2É```àY øe ójó©dG º```Y2 -2
 ó```MCG â```«ÑãJ ‘ áHƒ©```°8 �ósà```°ùŸG �```LGƒj �CG Q2É```�dG

.d°SÉp�d áÑ�°|dG äÉfƒμŸG
 »```àdG ájQhô```°}dG è```eGÈdG ø```e Ì```ãμdÉH É```gõ«­ -3

:�ãe …2É©dG �ósà°ùŸG É¡LÉàpj
 è```eÉfôH ƒ```gh �(Open ) á```«ÑàμŸG á```eõ²G -
 dàμŸG É¡Ñ�£àj »àdG á«ÑàμŸG �)ÉXƒdG ™«ªL �ª©H �ƒ�j
 ¢ù«ahCG âaƒ```°ShôμjÉe É```e ó```M ¶(G �Ñ```°ûjh …ô```°|©dG

.( )
 »```gh äÉ```fÉ«ÑdG ó```YGƒb IQG2(’ (»```°ùμ«c) è```eÉfôH -
 ¢ù«```°ùcG  âaƒ```°ShôμjÉe  è```eÉfÈd  á¡HÉ```°ûe  á```_«H 

.(Microsoft Access)
 äÉ```gƒjó«�dG  º«ª```°|àH  �ƒ```�jh  (�```�jh)  è```eÉfôH  -

.á�)Éa ádƒ¡°ùH á«ª«�©àdG
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ƒàFƒH&G ás°ùF»�«Ñ°S ás°ùFQGó°8’G tjQÉJ

 8^04 QGó°8(G ƒàfƒHCG
8^04 º�°ùŸG�2008-04

8^10 QGó°8(G ƒàfƒHCG
8^10 º�°ùŸG�2008-10

9^049^04 »�«Ñ°S�2009-04

9^10I Qõ= Y 9^10 »�«Ñ°SZ �2010-02

 10^04 Y10^04 »�«Ñ°SZ
äGQÉ�e �2010-06 

 10^10 Y10^10 »�«Ñ°SZ
¢Só�dG �2010-11 

 11^04 Y11^04 »�«Ñ°SZ
QóH �2011-05 

 11^10 Y11^10 »�«Ñ°SZ
óMCG �2011-12 

.¢ùμOæ«d »�«Ñ°S �«�°ûJ �É�F äGQGó°8(G tjQÉJ  (1) �hó/ ■

.¢ùμOæ«d »�«Ñ°S �«�°ûJ �É�F ■.¢ùμOæ«d É.Gƒ/ �«�°ûJ �É�F  QÉ©°T ■



 òaGƒ�dG ô```jô«h �```ª©H �ƒ```�jh (ó```fÉeƒc) è```eÉfôH -
 øe É```e ó```M ¶(G d```jôb ƒ```gh �á«eƒ```°SôdG äÉ```¡LGƒdGh
 ºYój �fCG ’(G (Visual Basic) �```°ù«H �Gƒé«a èeÉfôH

.äÉ��dG øe ójó©dG
 ¢ùcƒaôjÉa �ãe Iô1’G IÌ¡°ûdG èeGÈdG øe ójó©dG -
 äÉμÑ°ûdG áÑbGôŸ Iô1CG èeGôHh �«e »c ójÈdG èeÉfôHh

.�)É°SƒdG �«�°ûJ èeGôHh á«μ�°SÓdGh á«μ�°ùdG
¢ùμOæ«d ¿É«ÑjQ%G  

 ¢```ùμO ``````�«d �É``````````«`````ÑjQ%G á````````©````````jRƒJ $É``````````�H ® 
 á```«�jRGôH á```©jRƒJ ¢```�Y G2É```ªàYG (Arabian Linux)
 ¢�Y â«� OH ÉgQhóH »àdGh (Kurumin) ÍehQƒc  É¡ª°SG
 Iô°7ÉÑe ¢8ô�dG øe á©jRƒàdG  òg �ª©Jh ��É«H2 á©jRƒJ
 �ª©j .d�°|dG ¢8ô�dG ¢�Y É¡Ñ«```°|�J ¶(G áLÉ²G �h2
 ��°ùe PÉà°SC’G º¡°SCGÎj �jôa á©jRƒàdG  òg ôjƒ£J ¢�Y
 $GõLCG ¢�Y �ô©àdG ¢�Y IQ2Éb É¡fCG Éªc .�```: ƒH &G �OÉ```Y

.‹%G �μ°ûH d°SÉ²G
 á�```°ùdG ¢�Y á©jRƒàdG  òg ‘ QGó```°8(’G ºbQ óªà©j
 QGó```°8G ®  �2007 �É```Y ‘ Óãªa É¡«a äQó```°8 »```àdG

.2007 �É«HGQCG ás°ùf
:É¡�eh :ÉjGõŸG ■

 �É�f 2ƒLh ‘ ¢àM d°SÉ²G ¢�Y É¡Ñ«°|�J á«fÉμe(G -1
 �CG ÉŸÉ: �«�°ûJ �É�f …CG �òpH �ƒ�J ’h �ô1%G �«�```°ûJ

.q«p°8 �μ°ûH d«°|�àdG á«�ª©H �Éb �ósà°ùŸG
 �ósà°ùJh »²G ¢8ô�dG øe �ª©J á«HôY á©jRƒJ �hCG  -2

.»°9GÎaG �μ°ûH á«eƒ°SôdG á¡LGƒdG
 �μ°ûH á«Hô©dG á��dG á�μ```°ûe â�M  á«HôY á©jRƒJ �hCG -3
.á«Hô©dÉH áHƒàμŸG äÉ��ŸG  I$Gôbh áHÉàμdG k«M øe �eÉc

 á```«Hô©dG  Í```à��d  »```)Óe(G  �```bóe  ¢```�Y  …ƒ```à«   -4
.ájõ«�½(’Gh

 äÉ�jô©àdG d�=CG ™e âJCG k```«M �»�1G2 �2ƒªc ¢ùcÉ�dG
.¢ùμ O�«d ‘ áeƒYóŸG

 �jôéj …òdG d�°|dG ¢8ô�dG º«°ù�J øY $É��à```°S’G -7
 »�©J »àdGh �Iô```1C’G äÉ```©jRƒàdG ‘ kÉ```jhój �ósà```°ùŸG
 �É��dG â«Ñãàd áeósà```°ùŸG IôcGòdG ºéM ¢|«```°|sàH
 ��² áeósà°ùŸG áMÉ```°ùŸGh 2Éà©dÉH á```°8É³G äÉ��ŸGh
 �H á```°8É³G äÉ```fÉ«ÑdGh �```JÉ��eh �ósà```°ùŸG äÉ```eƒ�©e

.�É��dG ¢�Y É¡à«ÑãJ �ósà°ùŸG ójôj »àdG èeGÈdGh
ƒàæH  

 (BinToo Linux)  ¢```ùμ O�«d  ƒ```à�H  á```©jRƒJ  âaÉ```°9CG
 ÈcCG É¡eGósà°SG â�©L k«M ƒà�L á©jRƒàd ô1%G kGó©H á«Hô©dG
 .èeGÈdG Iôahh �μ°ûdG ÍH Ée â©ªLh ��Ñb …P øe ádƒ¡°S

 �áb2 ÈcC’Gh äÉ©jRƒàdG IƒbCG øe ƒà�L á©jRƒJ ó```©J
 â«�H É¡fCG ø```�Oj ¢àM áeõpH á```eõM Ég$É�H ºàj k```«M
 eƒ«©dG ÈcCG øe øμdh .��a »°|s°ûdG �Ñ°SÉM º)Óàd
 - É¡�Y �ƒ```dó©j Íeósà```°ùŸG �©© »àdGh -É¡«a »```àdG
 2ôéŸ á©jRƒàdG É```¡LÉà« »```àdG á�jƒ£dG äÉYÉ```°ùdG »g
 �pàd á«Hô©dG ƒà�H á©jRƒJ ä$ÉL .RÉ¡÷G ¢�Y É¡Ñ«°|�J
 É¡Ñ«°|�J ‘ É¡àYô°Sh É¡àdƒ¡°S �Ó1 øe á�μ```°ûŸG  òg

.á©jRƒà�d á«�©�dG I2ƒ÷ÉH Qô°}dG �h2 d°SÉ²G ¢�Y
 Oƒª¹ óª¹ PÉà```°SC’G á©jRƒàdG  ò```g $É�ÑH �Éb
 .ÉeÉY 24 �G - ò_�«M -  ôªY RhÉéàj µ …ò```dGh oÉ```mM

 »ª°SG ÍH ™ª÷G �Ó1 øe (BinToo) ƒà�H º°SG ô¡X
.™�°|dG �ÉªLh ábódG ¢�Y Ó«d2 (Binary � Gentoo)

:�ª°ûJh :ÉjGõŸG ■
 ‘ �É```ª÷Gh $É```�ÑdGh  ™�```°|dG  ‘ á```«dÉ©dG  á```bódG  -1

.(Themes) äÉª°ùdGh èeGÈdG á«MÉf øe º«ª°|àdG
 hCG �õ²Gh èeGÈdG k```jó«h ádGR (Gh â«ÑãJ ádƒ¡```°S -2

.QR �£�°}H ��c �É��dG kjó«
.�)GóÑdG ôaƒJh I$É�μdGh �äÉÑãdGh �áYô°ùdG -3

 …Qó°|ŸG 2ƒμdG �Gósà°SG �CG k«M �á«dÉ©dG á«bƒ.ƒŸG -4
 á«bƒ.ƒŸG äÉLQ2 ¢�YCG øª°}j É¡ãjó«h �õ²G $É�H ‘

 ‘ äÉ```eƒμ²Gh  IÈ```μdG  äÉ```°ù°S'ƒŸG  É```¡LÉà«  »```àdG
 ¢�Y �É�²Gh ¢ù```°ùéàdG ø```e äÉfÉ«ÑdG ¢```�Y �É```�²G

.�GÎ1’G øe áª�fC’G
 �õ²G $É�H �bô�à```°ùj …òdG âbƒdG øe ÌãμdG ÌaƒJ -5

.(d«°|�àdG)Qó°|ŸG øe
 �Ñ```°7h ™jô```°ùdG �É```°|JÓd áLÉ²G øY $É��à```°S’G -6
.ƒà�L ¢�Y �õ²G â«ÑãJ É¡Ñ�£àj »àdG âfÎf (’ÉH º)GódG
 �õ```²G ø```e �```«��dG Yƒ```à�LZ �C’G á```©jRƒàdG ô```aƒJ -7
 ‘ QGó```°8(G �c ™e (KDE) …(G …2 »c á_«Ñdh IõgÉ÷G
 Qƒ£à�d áÑ```°ù�dÉH IÌÑc IÎa  òg ó©Jh � kÉÑjô�J �É```Y �c

.�›GôHh ¢ùμ O�«d �É��d ™jô°ùdG
 ƒgh ��ósà```°ùª�d è```eGÈdG ø```e Qó```b È```cCG Ì```aƒJ -8
 »àdG Iô1C’G äÉ```©jRƒàdG d```�=CG �GógCG �dÉsj �ó```g
 â«ÑãJ ájôM �d �ÎJh �É��dG ¢SÉ```°SCG �ósà°ùŸG »£©J

.Égójôj »àdG èeGÈdG
 …ƒà« É¡fCG k```«M �äÉ�«Ñ£àdÉH äÉ©jRƒàdG ¢```�=CG ó```MCG -9
 ä’É› ¢à```°7 ‘ á```eõMh �```«Ñ£J 1600 ø```e È```cCG ¢```�Y
 èeGôH �«a ôaƒàJ …òdG »ÑàμŸG �ÉéŸÉc .d°SÉ²G �Gósà°SG
 ™jQÉ```°ûŸG IQG2(G èeÉfôHh �(Open ) :�```ãe  ó```jóY
 º«ª°|àdGh º°SôdG �É› ‘h �(Project Management)
 I2ó©àŸG �)É°SƒdG �É› ‘h �(Image Magic) èeÉfÈc
 èeÉfÈc Égôjô«h ƒjó«�dGh äGƒ°8C’Gh  �(Multimedia)
 èeÉfôH �```ãe á```jÉª²Gh ø```eC’G �É```› ‘h �(MPlayer)
 äGh2C’Gh è```eGÈdG øe ó```jó©dG ¢```�Y …ƒ```à«h �(AIDE)
 �ÉãŸG �«Ñ°S ¢�Y) Iô1C’G áª�fC’G �«�°ûJ ¢�Y óYÉ°ùJ »àdG
.(Virtual Machine) èeÉfôH �ãe ( Rhó�jh �«�°ûJ �É�f

�/GôŸG
- http://ar.wikipedia.org/.
- http://www.boosla.com/showArticle.php?Sec=OS&id=95
- http://www.tawileh.net/anas/?q=ar/node/54
- http://www.helallinux.com/blog/?p=401
- http://www.alriyadh.com/2007/02/05/article222401.html
- http://www.alriyadh.com/2006/04/27/article149638.html
- http://www.damasgate.com/vb/t61620/

 á```«HôY á```©jRƒJ �hCG -5
 �)É```°SƒdG á�μ```°ûe â�M
 (Multimedia) I2ó©àŸG
 ™```e  â```JCG  k``````````````````````````«M
 äG2Gó`````````àe’G  �``````````````````c
 á```°8É```````````³G  (Codecs)
 �````````````````````) É`````````````°S ƒd ÉH 
 ‘ á``````````eƒ```````````````````Yó`````ŸGh 

.¢ùμ O�«d �É�f
 á```«HôY á```©jRƒJ �hCG -6
 º```Y2  á�μ```°ûe  â```�M
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.¢ùμOæ«d ¿É«ÑjQ%G �«�°ûJ �É�F  QÉ©°T ■

.¢ùμOæ«d ¿É«ÑjQ%G �«�°ûJ �É�F■
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قضيــة علمية

 ��à°ùJ äÉ°ShÌ�dG �CG ¶(G OQƒaÉÑ```°S Ì```°ûjh
 �```«�°ûàdG á```ª�fCG ‘ Ió```jó÷G äGô```�ãdG ¢```}©H
 ¢�Y qLÉf �ƒ```ég �«�pàd Iô1C’G äÉ```«›ÈdGh
 ÌãμdG �CG QÉÑàY’G Í©H Éfò1CG GP(G h .áª�fC’G ��J
 �ó```sà°ùJ á```«eƒμ²G ô```)GhódG ‘ Iõ```¡LC’G ø```e
 äÉ```ãjó« É```¡d ô```aƒàj ’ kÉ```«Ñ°ùf á```Âób á```ª�fCG
 »H ¢ùc(G Rhó```�jƒd áÑ°ù�dÉH �É```²G ƒg Éªc á```«�eCG
 �Qó```f  �CG  ™```«£à°ùf  É```�f(Éa  �(Windows XP)
 �```«©°}dG 2Gó```©à°S’Gh ô```£³G º```éM Iô```°7ÉÑe

.äÉ°ShÌ�dGh á«fhÎμd(’G äÉªé¡�d
 ¢```}©Ñd kÉ```�Ñ:  �```fCG  ¶(G OQƒaÉÑ```°S  �```«°}jh
 á```j2É°|àb(’G QÉ```.%’G �(É```a  á```ãjó²G  äÉ```°SGQódG
 �dCG) Q’h2 �ƒ```«dôJ ¶(G �°|J á«dÉŸG ô```)É°ù³Gh
 á```«fhÎμd’G  äÉ```ªé¡�d  á```é«àf  (Q’h2  QÉ```«�e

.�Gósà°S’G $ƒ°S $É£1CG h äÉ°ShÌ�dGh
 kGójó°7 kÉ°|�f �É�g �CG OQƒaÉÑ```°S .O �É°9CGh
 �MGôª�d äÉeƒ�©ŸG øeCG �É› ‘ º«�©àdG ºY2 ‘

 ø```Y IQÉ```ÑY äÉ```°ShÌ�dG �CG  Ió```pàŸG äÉ```j’ƒdG
 I2ÉY(G ¢�Y IQó```�dG �Íà«°8ÉsH õ«ªàJ äÉ```«›ôH
 �)É°SƒH QÉ```°ûàf(’G ¢```�Y IQó```�dGh É```¡°ù�f oÉ```àf(G
 É_«°7 º�©àf µ É```�fCG OQƒaÉÑ```°S �```«°}jh �á```��àº
 Y¢```SQƒe I2h2Z ¢```ShÌa �hCG d```Ñ°ùH ló```M É```»
 á�°|àŸG Iõ¡LC’G øe %10 �É�j(G ´É£à°SG …ò```dGh
 ¶(G ô��j ™«ª÷G �Éc ó�d .�ÉY 25 �Ñb âfÎf(’ÉH
 ¢9Gô=C’ dàμJ ’ É¡fCGh ø�dG ø°ùpH äÉ```«›ÈdG
 �Q2CG Y¢```SQƒe I2h2Z ¢```ShÌa ó```©H øμdh á```_«°S
 øe …òdG (…Ì```eóàdG) ô```1%’G dfÉ÷G ™```«ª÷G
 �ƒ«dG óLƒj ’ .äÉ«›ÈdG É¡«a ��à°ùJ �CG øμªŸG
 ¶(G �ó¡j äÉeƒ�©ŸG øeCG .�eÉc �μ°ûH øe%G �É�f

.É¡«�Y $É°}�dG ¶(G ¢ù«dh ô:ÉsŸG �«��J

 �É```Y  ‘ d```°SÉ²G  äÉ```°ShÌa  �hCG  äô```¡X
 kGÌ.CÉJ É¡d �ƒμ«°S �fCG óMCG ™bƒàj ø```μj µh �1986
 É¡aÓJ(Gh É```gQÉ°ûàfG á```Yô°S k```«M ø```e kGÌ```£1

 . äÉÑ°SÉ²G èeGôHh �«�°ûàdG áª�fC’
 ™e á«ª�©dG á```«°}�dG  ò```g ¢9Gô©à°SG ø```μÂ
 Éf$Gôb øe �eCÉfh � �ÉéŸG Gòg ‘ Í°|àº á.Ó.
 ™bƒŸG ‘ ´ƒ°9ƒŸG Gòg �ƒM É�©e �YÉ�àdG $GõYC’G

. á�éª�d ÊhÎμd(’G

OQƒaÉÑ°S ÚLƒj .O
 äÉeƒ�©ŸG ø```eCG ‘ ÌÑ³Gh PÉ```à°SC’G Ì```°ûj 
 (Eugene Spafford) OQƒaÉÑ°S ÚLƒj .O

 �ÉfÉjóf(G �h2QƒH á©eÉL � d°SÉ²G �ƒ�Y º°ùb ø```e

 ��à-h  Qô°�dG  É¡H  �t�-h  äÉÑ°6ÉºG  h«°ü-  »àdG  reGÈdG  ô�1CG  øe  äÉ°6hÔØdG  ó©-  
 reGÈdG ¦òg CÉ°ûæ- Éªc � Iõ¡LC’G øe ójó©dG ÈY �É�àf’Gh QÉ°ûàfÑd á«�HÉ�dG É¡dh É¡-ÉjƒàÁ

�á«Ñjôî- �GógCG �¡d ÕaÎÁ Õªª°üe øe

الفيروسات ا8لكترونية

 �pàe - ¢SQƒe ,OhO ,ôØ```°T ¢�Y ¥ƒ```àpj ¿ô```e ¢```8ôB ■
. (Morris worm) �ƒ�©�d ø�°SƒH

`g1435  ôÁ (109)Oó©dG ٥٤



 ÌãμdG âdGR’ � ó«�©J Iƒ```à°ùe ´É�JQGh ¢ShÌ��d
 á°SGQódG ø```e ójõŸG oÉà«h á°}eÉ= Qƒ```eC’G ø```e

.¢ShÌ�dG �dòd �«�pàdGh
 øe ÌãμdG �CG ¶(G ôjÉæ```°T µÉ```©dG QÉ```°7CG É```ªc
 äGô�ãdG ¢}©H …ƒà« º��dG ¢```}©Hh äÉ«›ÈdG
 â©°9h »àdGh (Backdoors) Qƒ£ŸG øe Ióª©àŸG
 ó�Y kÉ�M’ É¡eGósà°S(’ äÉ¡÷G ¢}©H øe d�£H
 ÍHôsŸG �°ûàμ«d â```bh ádÉ°ùe É¡�μdh �á```LÉ²G
 ‘ É¡dÓ�à°SGh äGô�ãdG ��J äÉ°ShÌ�dG »©fÉ°8h

 .kGÌeóJ ÈcCGh kGó«�©J ÈcCG äÉ°ShÌa �ªY
 á£«²G ò```1CG øe óH’ �```fCG ôjÉæ```°T �```«°}jh
 �Ó```H(G  »```�Ñ�j  É```ªc  äÉ```°ShÌ�dG  ø```e  Qò```²Gh
 IQôμàe äÉªé¡d ¢9ô©àdG ó�Y á«�pŸG äÉ```£�°ùdG
 PÉsJ’ kGó«¡­ ÉgQó°|e áaô©e øμÂ ¢àM �É¡�e
 áÑbÉ©Ÿ á«fhÎμd(’G º)Gôé�d á«fƒfÉ�dG äG$GôL(’G

.äÉ°ShÌ�dG  òg �É°SQ(G øY Ídh'ƒ°ùŸG

�LGôŸG

- https://www.cs.purdue.edu/people/faculty/spaf/

- http://en.wikipedia.org/wiki/Gene_Spafford

- http://en.wikipedia.org/wiki/Stuxnet

- http://en.wikipedia.org/wiki/Bruce_Schneier

- http://www.sciencesway.info/vb/showthread.

php?t=10987

 ºYódG �©°9 �dòch �á```«©eÉ÷Gh á«©eÉ÷G �Ñb
 kÉ```ãjóM È```à©j …ò```dG �É```éŸG Gò```g ‘ lÉ```pHCÓd

.Iô1C’G �ƒ�©dG øe  Ì= ™e áfQÉ�e

 øe (Mark Gasson) ¿ƒ```°SÉB �QÉe .O Iôj 
 �CG É«fÉ£jôH ‘ �fójQ á©eÉL �º��dG á°Só�g á```̀«�c
 áj2ÉŸG dfGƒ÷G ¢�Y ô°|à�J ’ äÉ°ShÌ�dG QGô°9CG
 áp°8 ¢�Y ô°7ÉÑe �μ°ûH ô.'ƒJ �CG øμªŸG øe �f(G �```̀H
 ¢�Y 2ÉªàY’G ´É�JQG ™e É°8ƒ°|1 �É°ùf(’G áeÓ°Sh
 �)ÉXƒdG ¢}©H �ªY º«��àd á```̀«fhÎμd(’G Iõ¡LC’G
 �dP áHôéàH ¿ƒ```°SÉB .O �Éb �©�dÉHh .�É```̀°ùf(’G ‘
  ój ‘ ó```̀�÷G â```̀« (RFID) á```̀pjô°7 á```̀YGQõH
 �«°û�Jh á«�eC’G eGƒHC’G RhÉéàH �d rÉª°ù�d Iô°ù«dG
 ápjô°ûdG  òg �GÎ1ÉH �Éb �dP ó©H .¢8É³G �dGƒL
 �hCG �dòH q```̀Ñ°|«d ¢ShÌ�H É```̀¡àHÉ°8(G h kÉ```̀«fhÎμd(G
 q°9hCG �dòc .ÊhÎ```̀μd(G ¢ShÌ�H eÉ```̀°|e �É°ùf(G
 ¶(G �É�àf’G ™«£à°ùj ¢ShÌ�dG Gòg �CÉH ¿ƒ```°SÉB.O

 q)Gô°7 áHÉ°8(G á```̀«fÉμe(G ‹ÉàdÉHh …õ```̀côŸG �É��dG
 �Ó1 ø```̀eh .ø```̀jô1%G ¢```̀8És°7C’ á```̀YhQõe Iô```̀1CG
 Ióe q«°9ƒJ ¶(G �ó```̀¡j ¿ƒ```°SÉB .O �Éc á```̀HôéàdG
 Iõ¡LC’ É```̀¡àHÉ°8(G á```̀«fÉμe(Gh äÉ```̀°ShÌ�dG IQƒ```̀£1

 d��dG äÉ```̀Hô°9 äÉ```̀ª��e �```̀ãe á```̀«Ñ: á```̀«fhÎμd(G
 øe ÉgÌ=h ™ª°ù�d IóYÉ°ùŸG á«fhÎμd(’G q)Gô°ûdGh
 áLÉM ‘ ÌãμdG qÑ°8CG »àdGh á```̀«fhÎμd(’G Iõ¡LC’G

.É¡d á°SÉe

ôjÉ`````æ°T ¢ShôH
 d```JÉμdGh µÉ```©dG º```àsj �É```«°ùdG Gò```g ‘h 
 äÉ```eƒ�©ŸG  ø```eCGh  á```«ª©àdG  º```�Y  ‘  Qƒ```¡°ûŸG
 : kÓ```)Éb  (Bruce Schneier)  ô```jÉæ```°T  ¢```ShôH

 �áHƒ©°8h kGó```«�©J ÈcCG â```pÑ°8CG äÉ```°ShÌ�dG �CG
 â```�μà°S  ¢```ShÌa  ó```©j  �É```ãŸG  �```«Ñ°S  ¢```�©a 
 øe �2010 �ÉY ô¡X …òdGh (Stuxnet Virus )
 á«fÉª. �ªY d�£àj k«M kGó«�©J äÉ°ShÌ�dG ÈcCG
 ô¡°7CG áà°S Ió```Ÿ ÍaÎ¹ Í›Èe Iô```°ûY ¶(G
 ® ¢ShÌ�dG Gò```g �CG Éªc .�```.É» ¢ShÌa �```ª©d
 �μ°ûH  QÉÑà1G ®h ¢```|°|sàe �ª©e ‘  ô```jƒ£J
 äGô�. ™HQCG �Gósà°SG ® �dP ¶(G á```aÉ°9(G .�eÉc
 µ (Windows) Rhó�jh �É�f ‘ Ió```jóL á«�eCG
 �f(G �H �¢ShÌ�dG ôjƒ£J ó�Y �Ñb øe É¡�°ûc º```àj
 ábhô°ùe á«fhÎμd(G á«�°8CG äG2É```¡°7 �Gósà°SG ®
 Rhó�jƒdG �É��d ójóL kjópàc ¢ShÌ�dG QÉ¡X (’
 ÌÑμdG º```é²G ™```eh .�```aÉ°ûàcG �ó```Y ‹É```àdÉHh

`g1435  ôÁ (109)Oó©dG٥٥

.7 Rhóæjh �É�F ¢�Y äÉ°ShÌØdG ápaÉμe èeGôH óM&G ■

.äÉ°ShÌØdÉH ô.&ÉàJ á«Ñ�dG ,õ¡L&’G ■



ACM Symposium on Operating Systems Principles

Parameters

SoftwareIncompatibility

Component

( )

Format
Semantic rules
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دراسة ميدانية عن أخطاء اBعدادات في أنظمة التشغيل



www . k a c s t . e d u . s a



٥٨

(Obstructive Sleep Apnea OSA)

Journal of Clinical Sleep Medicine

AmericanAcademyofSleepMedicine AASM

http://www.sciencedaily.com/releas-

es/2013/10/131015094512.htm

Field Museum

Hyperdominant

http://www.sciencedaily.com/releas-

es/2013/10/131017144538.htm



٥٩

 – Super Mario 64

 –

Magnetic Resonance Imaging – MRI

Grey Matter

Simon Kuhn

http://www.sciencedaily.com/releas-

es/2013/10/131030103856.htm

Humpback Dolphins

Sausa teuzii

 –
Sausa plumbea

Sausa chinensis

Martin Mendez

DNA

Haward Rosenbaum

http://www.sciencedaily.com/releas-

es/2013/10/131029143000.htm



 إقرأ في العدد الخامس عشر 
من مجلة نيتشر الطبعة العربية

وغيرها من آخر المستجدات العلمية.

بدعم من مدينة الملك عبدالعزيز للعلوم والتقنية
تصفح جميع ا*عداد الشهرية لمجلة                      مجانM على الموقع:

http://arabicedition.nature.com





نظم التشغيل
وأمن المعلومات (ص ١٦ )

á«æ�àdGh �ƒ�©�d õjõ©dGóÑY ��ŸG áæjóe �HÉ�e
340517 �BôdG

http://stm.kacst.edu.sa 05P0007-MAG-0019-AR01:á�«.ƒdG �BQ


