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_Îë Î_ Ï[ öU|^ìì^ ÷ ø[ÐÐùì [úû Ò ÑÒ XUZ^ì

>+,,� 5� , +%8 � 5- �z$ � hihA 5- �!8�..� 6 9-77l. � $%� , ;,+! � �.8;8 +!8�, �%8 5!;� � .- 8-!55� i >�5- 7+%6$!8 � $%�  ;-5!.-8!+% 6� *!; - 7*!� +ü 6�.
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Disques

Memoire

principale

Cache

Registres

Taille

Vitesse d'accès

¯°± ² hih ³ @-BB + 8 �%8 � 5- �!8�..� �8 5- 8-!55� 6 9$%� , ;,+! �
, ;,+! �. 6� 8-!55�. �8 6� �!8�..�. 6!n; �%8�. 7+,,$%!w$�%8 -�% 6� , !%!, !.� 5�. 8�,B. 6� 5-8�%7� �8 6� u+$ %! $%� , ;,+! � 6� 8-!55� !,B + 8-%8� i> 9�.8 �%8 � 5�.  �z!.8 �. �8 5- , ;, +! � B !%7!B-5� ?@:� D w$� .� 8 +$��5- , ;,+! � 7-7*� i 3% u+%78!+% 6$ 8oB � 6� 8�7*%+5+z!� 7�88� , ;, +! � B �$8.� 8 +$�� 6! �78�, �%8 .$ 5- B$7� 6$ , !7 +B +7�..�$ +$ � 7ê8; i :78$�55�", �%8 A 5�. , ;, +! �. 7-7*�. .+%8 �55�.", §, � 7+,B+.;�. 6� B5$.!�$ . %!��-$m i) l. .+$��%8 5�. 6�$m B �, !� . %!��-$m .� .!8$�%8 .$ 5- , §, � B$7� w$� 5�, !7 +B + 7�..�$ �8 ;��%8$�55�, �%8 $% 8 +!.!l, � %!��-$ �!�%8 .� B +.!8!+%%� �%8 � 5� 7+,B +.-%8 6$ , !7 +B + 7�..�$ �8 5- @:� i j�. %!��-$m 6� 7-7*�. +%86�. 7-B-7!8;. �8 6�. 8�,B. 6� 5-8�%7� 7 +!..-%8. i ¢ � B5$. A 5� B �, !� %!��-$6� 7-7*� �.8 .7!%6; �% 6�$m B- 8!�. ¤ 5� 7-7*� 6 9!%.8 $78!+% �8 5� 7-7*� 6�6+%%;�. i >+,,� ,+%8 ; 6-%. 5- �z$ � hi& i
_Îë Îë Ï^ì ÷UýÑZ^þ|ì |ÿ\^ì ÷^ Ð[Ð]^

/+$ , -.w$� 5�. 8�,B. 6� 5-8�%7� A 5+ .w$ 9$%� 6+%%;� �.8 -77;6;� +%�; !�� .- B ;.�%7� 6-%. 5� B �, !� %!��-$ 6� 7-7*� i 4! 5- 6+%%;� �.8 B ;.�%8� A�55� �.8 6! �78�, �%8 u+$ %!� -$ B + 7�..�$ A +% B- 5� -5+ . 6 9$% ���i ¢ -%. 5�7-. 7+%8 -! � A +% �; !�� .! 5- 6+%%;� �.8 B ;.�%8� 6-%. 5� %!��-$ 6� , ;,+! �.$B ; !�$ A 6-%. 7� 7-. +% B- 5� 6 9$% ���� i j+ .w$ 9$% ���� -BB- -¡8 A 5- 6+%%;��.8  -B-8 !;� 6$ %!��-$ 6� , ;,+! � .$B ; !�$ i 05 �m !.8� 8 +!. 8oB �. 6� , !..?75-..!�7-8!+% 6+%%;� 6-%. ��4���D ¤� Qqq Ne �PMrNqKbLK� � 5+ .w$� 5- , ;,+! � 7-7*� �.8 �!6� A -$7$%� 6+%%;�% 9�.8 B ;.�%8� �% , ;,+! � i� Qqq Ne Pb�bPQKd � 5+ .w$� 5- , ;,+! � 7-7*� �.8 B5�!%� �8 w$� 5- 6+%%;�% 9�.8 B-. B ;.�%8� �% , ;,+! � i� Qqq Ne PMJ� QK � 5+ .w$� 6�$m 6+%%;�. 6+!��%8 7+*-�!8� 6-%. 5- , §, �í+%� , ;,+! � 6$ 7-7*� i
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CPU

cache 

d'instructions

cache de 

données

cache de 

niveau 2

cache de niveau 3

RAM

¯°± ² hi& ³ 3m�,B5� 6 9$%� *!; - 7*!� , ;, +! � -78$�55�
: B- 8! 6� 7�5- A +% B �$8 �% 6;6$! � 6!n; �%8�. .8 -8;z!�. B +$ + z-%!.� $% %!��-$ 6� , ;,+! � 7-7*� i / !%7!B-5�, �%8 6�$m B- -, l8 �. !%8� �!�%%�%8 ¤hi j 9-..+ 7!-8!� !8; 6� 5- , ;,+! � ¤ 7� B- -, l8 � B �$8 B � , �88 � 6�  ;"6$! � 5�. , !.. 6� 7+%é !8 i 05 �m !8� 6!n; �%8. 8oB �. 6 9-..+7!-8!� !8; B +$ 5�. 7-7*�. ¤ 8+8-5�, �%8 -..+ 7!-8!u. A � %"�+!�. -..+ 7!-8!u. �8 � 7+  �."B +%6-%7� 6! �78� i j- �z$ � hik , +%8 � 7�. 6!n; �%8�. + z-%!.-8!+%. 6�7-7*� i& i j- B +5!8!w$� 6�  �,B5-7�, �%8 ¤ 5+ .w$ 9$% , !.. 6� 7-B-7!8; !%8� �!�%8 A$%� 5!z%� 6+!8 §8 � ;C �78;� 6$ 7-7*� i �% 6+!8 7*+!.! w$�5 �-%7 �- ;C �78� .- 5!z%� i >+$ -,,�%8 A $% �-%7 �.8 6;.!z%; -$ *-.- 6 +$ +% .;5�78!+%%�5� �-%7 w$! - 5- 5!z%� 5- B5$. -%7!�%%� ?j@2 Di¢ 9-$8 �. B- -, l8 �. 7+,,� 5- 8-!55� 6 9$%� 5!z%� �8 5- 8-!55� 8+8-5� 6$7-7*� .+%8 -$..! � B �%6 � �% 7+,B8� i >�B �%6-%8 A  !�% %� B �$8 B � , �88 � 6� ;6$! � 5�. , !.. 6� ¥7+56.8- 8¦ i/ 5$. 6� 6;8-!5. .$ 5-  ;-5!.-8!+% 6 9$%� *!; - 7*!� , ;, +! � B �$��%8 §8 �8 +$�;. 6-%. ��/�'� A -$ 7*-B!8 � ¥@;-5!.-8!+% 6 9$%� *!; - 7*!� , ;, +! �¦ i



`åg If�rdfeJKbKQMJ 	

Cache à correspondance 

directe

(1 donnée -> 

1 emplacement)

Cache à n-voies 

associatif

(1 donnée -> 

n emplacements)

Cache totalement

associatif

(1 donnée ->

n'importe où dans le cache)

n bancs

¯°± ² hik ³ j�. 6!n ; �%8�. + z-%!.-8!+%. 6� 7-7*�



¿ À »º ¸¼µ¶ 


� � � � �� Ã � ��� � ��  � � 
 	� � �
��� � �� 
� � � � �   Ã � �

j�. , ;,+! �. 7-7*�. .+%8 �£ 7-7�. 7- 5 9$8!5!.-8!+% 6�. 6+%%;�. 6-%. $%B +z -,,� % 9�.8 B-. -5;-8+! � 6-%. 5� 8�,B. �8 5 9�.B-7� ?6 9-6 �..-z�D i �%B �$8 75-..!�� 5�. �- !-�5�. .$!�-%8 w$ 9�55�. �m*!� �%8 6� 5- 5+ 7-5!8; 8�,B + �55� A.B-8!-5� i >� .+%8 7�. 7-8;z+ !�. w$! 6! !z�%8 5-  ;-5!.-8!+% 6� 7-7*�. �£ 7-7�. i> 9�.8 B +$ w$+! A !5 �.8 !,B + 8-%8 6� �!�% 7- -78; !.� 5 9$8!5!.-8!+% 6�. 6+%%;�.6-%. $% B +z -,,� i =+$. -55+%. 6 9-� + 6 �+! 7+,, �%8 .+%8 8 -!8;. 7�. �!-!.6 9$%� , -%!l � - 7*!8�78$ -5� A �%.$!8� %+$. ��  +%. 7+,,�%8 +% B �$8 w$-5!"�� 5�. ¥x+ y!%z .�8.¦ A B$!. %+$. -BB +%u+%6! +%. 5� B !%7!B � 6� 5- 5+ 7-5!8;8�,B + �55� -�% 6 9�% 8! � $% , +6l5� i
ð ÅÄ � ÍÌËÈË�ÇÌËÉõ �ô È �Ëõ �É�ò ÇÌËÉõ óÇ��Íô

> 9�.8 �% +�.� �-%8 5� B-..; 6�. 6+%%;�. w$� 5 9+% B �$8 �..-o� 6 9�% 6;8� ", !%� $% 7+,B+ 8�, �%8 i > 9�.8"�"6! � w$� 5 9+% ��$8 6;8� , !%� .+!8 5� , +", �%8 +ü 7�. 6+%%;�. .� +%8 %;7�..-! �. A .+!8 5� 8oB � 6� 5+ 7-5!8; �m*!� ;� B- 5- �- !-�5� i > 9�.8 .$ 7�. 6�$m B +!%8. w$� . 9-BB$!�%8 5�. 6�$m 7+%7�B8. - 7*!"8�78$ -$m .$!�-%8. i
ë Î_Î_ Ï^ì |^Ð]þU�ú^ì ÷^ \Z^�^|Ð]

j� B �u�87* ?+$ B ;7*- z�, �%8D �.8 $%� , ;8*+6� w$! 7+%.!.8� � -55� 7*� "7*� 5�. 6+%%;�. �% , ;,+! � -�-%8 w$� 5� B + 7�..�$ % 9�% -!8 � �.+!% i 05 �m !.8�6�$m , -%!l �. B +$ , �88 � �% �$� � 5� B �u�87* ¤� dKcMNe rM� QP Qerre � �55� 7+%.!.8� �  ;-5!.� $%� ;8$6� B ;-5-�5� 6$ 7+6�-$ , +, �%8 6� 5- 7+,B!5-8!+% �8 � z;%; � 6�. !%.8 $78!+%. 6� B �u�87*� 5 9!%8�%8!+% 6� 5- , ;,+! � 7-7*� i >�88� 8�7*%!w$� , +%8 � 6� � +%%�.B � u+ , -%7�. B +$ 6�. -77l. 8 l.  ;z$5!� . � 5- , ;,+! � A 7�B �%6-%87� 8-!%�. !%u+ , -8!+%. %� B �$��%8 B-. §8 � B !.�. �% 7+,B8� -$ , +, �%8
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6� 5- 7+,B!5-8!+% i >�88� , ;8*+6� �.8 6!8� ��î���� �i 2%� ;8$6� 7+,B5l8�6 9$% -5z+ !8*, �  ;-5!.-%8 5 9!%.� 8!+% 6 9!%.8 $78!+%. 6� B �u�87* B �$8 §8 �8 +$�;� 6-%. ��j¨�&� i� dKcMNe fbKdLQe rre � !5 . 9-z!8 6 9$%� -BB +7*� ���î�����i > 9�.8"�"6! �w$� 5�. !%u+ , -8!+%. .+%8 ¥7-B8;�.¦ -$ , +, �%8 6� 5 9�m;7$8!+% 6$ B +"z -,, � i j 9-�-%8-z� 6� 7�88� 8�7*%!w$� �.8 w$� 5� 7+6� z;%; ; % 9�.8 B-., +6!�; B- 5� 7+,B!5-8�$ 7� w$! z- -%8!� $%� B5$. z -%6� 7+,B-8!�!"5!8; i 3%  ��-%7*� A 5� 7+�8 , -8; !�5 .$BB5;, �%8-! � % 9�.8 B-. %;z5!z�-�5��8 6�. 6+%%;�. !%$8!5�. B �$��%8 §8 � B ;7*- z;�. i07! %+$. -55+%. B !%7!B-5�, �%8 %+$. 7+%7�%8 � .$ 5- , ;8*+6� , -8; !�55� ij- , ;8*+6� 5- B5$. .!,B5� B +$  ;-5!.� 6$ B �u�87* A 7+%.!.8� A 5+ . 6 9$% , !.. A� -55� 7*� 7*� �% , ;,+! � 5- 5!z%� 7+%7� %;� B- 5� , !.. -!%.! w$� 5- 5!z%�.$!�-%8� i ¢-%. 7� 7-. 6� B �u�87* A +% B +�8� B !%7!B-5�, �%8 6� 5- 5+ 7-5!8;.B-8!-5� B +$ 6�. -77l. , ;, +! �. -o-%8 $%  î� u-!� 5� i
ÓÔÕ Ö×ØÙ Ú ×ÛÜÙÙÙÙ Ú ×ÝÝ Þß ÓÔÕ Ö×ØÙ Ú ×ÛÜÙÙÙÙ Ú ×ÝÝ Þßà Ø à Ý á â×ã Ú à Ø à Ý á â×!"ã Úä ä�m�,B5� 6 9-77l. � $% 8-�5�-$ -��7$%  î� $%!8-! � i �m�,B5� 6 9-77l. � $% 8-�5�-$ -��7$%  î� 6� = i
>�8 �m�,B5� , +%8 � 7� w$ 9�.8 $%  î� i ¢ -%. 5� 7-. +ü 5� B-. �.8 !,B+ 8-%8?B- �m�,B5� 5+ .w$� = �.8 .$B ; !�$ � 5- 8-!55� 6 9$%� 5!z%� 6� 7-7*�D A 5-8�7*%!w$� 6� B �u�87* 7!8;� 7!"6�..$. �.8 -..�í !%�£ 7-7� i / �, !l �, �%8 B- 7�w$� 5- 5!z%� 6� 7-7*� B ;7*- z;� %� .� - B-. $8!5!.;� �8 w$ 9�55� B �$8 ;C �78� 6$ 7-7*� $%� 6+%%;� B5$. $8!5� i > 9�.8 B +$ 7�5- w$ 9- ;8; !%8 +6$!8 5� B �u�87*6! !z; B- 5� B-. B ;.�%8; 6-%. ��/�& A >��( A >��&� i j 9-BB +7*� B ;.�%8;�6-%. �>��( A >��&� �.8 $% , ;7-%!., � �-.; .$ 5- B ;6!78!+% 6$ é+8 6 9!%."8 $78!+%. -5+ . w$� 6-%. ��/�&� A 5� 7*+!m 6� 5- 6+%%;� � B ;7*- z� �.8 u-!85+ . 6 9$% -77l. , ;,+! � i
j- 8�7*%!w$� 6� B �u�87* B ;.�%8;� 6-%. ��/�&� �.8 �-.;� .$ $%� 8-�5�6� B ;6!78!+% 6$ B-. #$ % ?48 !6� / �6!78!+% )-�5�D i j- �z$ � & ih , +%8 �5 9+ z-%!.-8!+% 6� 7�88� 8-�5� i >�88� 8-�5� �.8 -77;6;� 5+ .w$ 9$%� !%.8 $78!+% ;-5!.� $% -77l. � 5- , ;,+! � i j�. 7+,, -%6�. 6� B �u�87* B �$��%8 §8 �  ;-5!".;�. 6-%. 8 +!. 7-. ¤ 5+ .w$� 5 9-77l. , ;, +! � z;%l � $% *!8 A $% , !.. A +$ 6-%.5�. 6�$m 7-. i >�88� 8-�5� �.8 7+%.8!8$;� 6� 8 +!. 7*-,B. ¤hi 2%� -6 �..� 6 9!%.8 $78!+% $8!5!.;� B +$  �B ; � $%� �%8 ;� 6-%. 5- 8-�5� i& i j 9-6 �..� 6� 5- 6+%%;� 7*- z;� B ;7;6�,,�%8 ?-..+ 7!;� � 5 9-6 �..�6 9!%.8 $78!+% D ik i 2% �!8 6� �-5!6-8!+% $8!5!.; B +$ 6;8� , !%� .! 5� B �u�87* 6+!8 §8 � ;-5!.; i
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Comparateur Soustracteur

Additionneur

spt hit adresse à précharger

Adresse 

d'instruction

(IAspt)

Dernière 

adresse 

mémoire

(MAspt)

Adresse 

d'instruction

(IA)

Adresse mémoire

(MA)

v
a
l
i
d
e

¯°± ² & ih ³ 47*;, - 6� 5- 8-�5� 6� B ;6!78!+% 6� B �u�87* B ;.�%8; 6-%. ��/�&�
j� u+%78!+%%�, �%8 6$ , ;7-%!., � �.8 5� .$!�-%8 ¤ .+!8

IA
5 9-6 �..� 6�5 9!%.8 $78!+%  ;-5!.-%8 $%�  ;u; �%7� �% , ;,+! � A �8

MA
5 9-6 �..�  ;u; �%"7;� i 4! $%� �%8 ;� 6� 5- 8-�5� A

IAspt

A 7+  �.B +%6-%8 �
IA

�.8 8 +$�;� A +%�; !�� 5- �-5!6!8; 6�
MAspt

?�-5�$ -..+7!;� �
IAspt

D i j� B-. �.8 7-57$5; B- 
MA − MAspt

B$!. 5 9-6 �..� � B ;7*- z� B- 
MA + pas

i j� B �u�87* �.8  ;-"5!.; .�$5�, �%8 5+ .w$� 5� B-. �.8 .8 !78�, �%8 B +.!8!u i¢ -%. �>��( A >��&� 5- 8�7*%!w$� 6� B ;u�87* �.8 $%� �� .!+% -, ;5!+ ;� 6���/�&� i j- �z$ � & i& , +%8 � 5 9+ z-%!.-8!+% 6� 5 9$%!8; w$!  ;-5!.� 5� B �u�87* i>+,,� +% 5� �+!8 A 5� , ;7-%!., � $8!5!.� $% 7+,B8�$ + 6!%-5 .B ;7$5-8!u ?j:"/>D w$! .� .� 8 6 9$%� 8-�5� 6� B ;6!78!+%. 6� � -%7*�, �%8. i >� 7+,B8�$ �.8 , -!%8�%$ � C +$ 6� 5- , §, � , -%!l � w$ 9$% 7+,B8�$ $8!5!.-%8 $% B ;6!7"8�$ 6� � -%7*�, �%8 i j 9-$8 � 6!n; �%7� 6� 7�88� 8�7*%!w$� 6� B �u�87*  ;.!6�6-%. 5- '�( �)��*� $ )���*��+� %îï,� ?-BB �5;� 4/) B ;7;6�,,�%8D i >�88� 8-�5�7+%8!�%8 , -!%8�%-%8 w$-8 � �%8 ;�. ¤hi 2%� -6 �..� 6 9!%.8 $78!+% $8!5!.;� B +$  �B ; � $%� �%8 ;� 6-%. 5- 8-�5� i& i j 9-6 �..� 6� 5- 6+%%;� 7*- z;� B ;7;6�,,�%8 ?-..+ 7!;� � 5 9-6 �..�6 9!%.8 $78!+% D ik i j� B-. , !. � C +$ � 7*-w$� -77l. i( i 2% 7+,B8�$ & �!8. $8!5!.; B +$ 6;8� , !%� .! 5� B �u�87* 6+!8 §8 � ;-5!.; ij- B ;.�%7� 6 9$% 7+,B8�$ & �!8. �8 5- .-$��z- 6� 6$ B-. B � , �88�%86 9;�!8� 5�. B �u�87* !%$8!5�. i /- �m�,B5� A B +$ 5�. -77l. -5;-8+! �. � $%8-�5�-$ �8 B +$ 5 9!%7 ;, �%8-8!+% 6� 5 9!%6�m 5� B5$. �m8; !�$ 6 9$% %!6 6�
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¯°± ² & i& ³ 47*;, - 6� 5 9$%!8; 6� .$BB+ 8 6� 7-7*� B ;.�%8; 6-%. �>��( A >��&�
� +$75�. i
ë Î_Îë Ï^ì Ð[Ð]^ì ÒúW|U. W[|ÑZ[úû
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