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 c$OxCPP�  �'2"_; ��f# l��Q z��* ��$I .
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 ��$&+�� ��&*Z�IJVMF7!� �� 4�Z�� ��*� �9 ��# 

    ILOAD    i      

BIPUSH   5      

      IF_ICMPEQ   L1      

      GOTO  L2

L1: ILOAD   j

       BIPUSH   1

       ISUB

       ISTORE   j

L2:  BIPUSH   0

       ISTORE   K

j=jz1;

K=0;

if (i==5)

    k=0;

else

    j=jz1;

if (i==5)

    j=jz1;

else

K=0;

i=5;

k=jz1
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R_4��2� � �� ��+ ��� K$�' ��2% �;$  �$E R��  ��43 �E$�

�;$  R��  e��� J$32� �2H�% �� �E�'$%K$  e��� �3 J�$ 

c�2� � ��+ �'$Q2# vE

��f�� �'2"_; ��43 J��,� ��� ��f# vYI ��F8
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7���W� �U� $� �$ ��# ��$&+��:

pop1               MAR=SP=SPz1; rd

pop2

pop3               TOS=MDR ; goto  Main1

Main1            PC=PC+1 ; fetch;  goto (MBR)

F7!� �� ��6� �$ ��f� ��,� -&K �!�( %��� ��$&+�� `�a. ����� �8��= 4�7(

pop1               MAR=SP=SP�1; rd

pop3               TOS=MDR ; goto  Main1   

Main1            PC=PC+1 ; fetch;  goto (MBR)

pop1                MAR=SP=SP�1; rd

Main1.pop      PC=PC+1 ; fetch

pop3                TOS=MDR ; goto  Main1   

pop2                goto (MBR)

pop1                MAR=SP=SP�1; rd

Main1.pop      PC=PC+1 ; fetch

pop3                TOS=MDR ; goto  (MBR)

pop1                MAR=SP=SP�1; rd

pop2                goto (MBR)

Main1.pop      PC=PC+1 ; fetch

pop3                TOS=MDR ; goto  Main1   
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 �J&J S> #� ��&�'��( 0� ; �K�O ���6�� $&+�� �! � T78( �� A��B+�� ��� NH�� 0�  ��,H� ���# �� %� ����� 1

78( �� ��Z�� �J&J S> $� �6(�� ��>�� NH�� . �=� %R2�� �!�( $7�9 �J&J S> ���$�( T7O�� �K�O ���6�� ��$&+��

7���W� A7���� �$ ���$�( �!�( �$�&� ���� F7���.

%.�%��%��%��

15

/���

-

....

�( �UV�� #� A��B+�� $�)cache (�� A��( 7�J&� �UV�� P$�Q 0� A7�#���I T���+,� O�W� .�� A7O 7�J&� P$�Q

 ���R22;�&O �� O�W�  . � T�� �B. ����� $�\+�� �� ��� ��� $�Tag ����� �( Tag��  �UV��  .�� ���B�� �9

F7+V�

 e��� J��cache�2Q m$Y' �H8$I K �f�� �� �  mK} � h�!�' �O�4% .

�2Q ��Q2' �H8$I �� ��$� � hJ��� ���{3 �  J�Q �2� �� �'$%K �� �O!' �� e��� J��.

 ` 23 � h�  �O�4% �� e��� J��CPU�2Q �% J�$0�  .

�  J�f' �f�� 7Oq � �!�' �� e��� � J��.
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R�$W%$� e$%K�%$'�� L�Q2' e$%K
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�2Q �% J�$0�  c$Ox m$' ���{3 K h���� �$'�), �$E$���  K��� �� �Y�% � �I ��+ ��.

 ��*�$� �E$� :O  ��2% :"� �� �'$_� � z�I ��+CPU�2Q �% .

��� ��8$� ^��!� �F8 �G  � �"�$W%$� �'$O��f# �� K$�' � �I ��+.

�_  ���)Poison bit (�2Q �% �'$_� � z�I ��+ K ����2"+ :O .
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 %$�*�� A$�� $� �$�\� 4�7(L2;/F�� `�a. 

��-/�  J$��&� �q$8 .

 �Q�3 ����-/��� �2+� z��* � J�� ��� c�$0�% J$��&� �� .

��� �% ��q�� � �T�� �$E J$T� � $� �Q�3 s$O3� �+��, � ����� c�2# �$oX.

 �H8$I �� �� �%$'�� � J��.�KB�2Q �% J��,� �Q�3 �� �2+2% .
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CPUF788( �� A��B+�� �O�$ �9 #� 7��� %�8)I � 7�&�*� ����� $� ��>�� NH6� N� %��� �$7� %�! 

���� �% J�$0�  �� �H8$I �)  L���X K.���� �% J�$0�  ��2� `, ��$_4% K.

���� �% J�$0�  �Q�3 �� �� ��!E L���X K. �)  �� �H8$I K����� �% J�$0�  $E ��!E L�� .
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$E L�Q$% ��"� �� �+ ��"�$q

L�Q$% c�2� � $� �"O_  c�2� � �� �� �� ��$�3

�S(% L�Q$% c�2� � � c$�12S, m$_3 �� � �� � m�;

e$ * ���oT' � ���K M$�Q
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�2Q �% J�$0�  �&� e$_E �� �"1$87� � ���23 �"O_  M� �&� �� �$_' M��+.

 e$o' �H8$I K �$_' M��+ �,$  ���)cache (�2Q �% J�$0� .

���!E �$_' M��+ �E� e$%K$  �$E ^�� �"_+ K �K$  vE�� � ������ �2Y�!+.
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�%$'�� L�Q2' e$%K�%$'�� �_+�3 e$%K���� e$%K��F��$� e$%K
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RO_  m$T�E $E ���� M$S3RO_  m$T�E �"O_  �%$'�� �� $E���$% ��&T�$+
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 �'���� ��!� K J�$0�  $� �3$O $P% �$E ��OQ �$Y�

v� ��,p3 � �'$� �$�o# $� vE �� J�'K��# �� M$S3

v� ��,p3 � �$�K �'$� �$�o# $� vE �� J�'K��# �� M$S3

e$%F_E �2d �� �$� ��X m$Y' ��� J�'K��# �� K J�$0� 
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�32�W%$� �� �� �+ M$I �� ��� ��X e$�% �� ^��� ��2' ��+

�2� � nq23 e$%K �� R��  �� e�� � � K $� �32�W%$� �� �� ��_� �$E��� ��43 e$�% �� ^��� ��2' ��+

�' J�Q �K2% vE $� �� �32�W%$� ��X �� �+ M$I �� ��� ��X e$�% �� ^��� ��2' ��+

�2Q �% $E R��  �� ��2+ �8�1 �� �Y�% �� �3$O $P% ��OQ  �� �� ��_� �$E��� ��43 e$�% �� ^��� ��2' ��+
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�3$�"_; �$E�I� e��� �8$��Q�3 �� �� J�'K��# �� e����q

��2� `, e��� �3 �'}2d���� ��X K J�$0� 
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 �_E � �� �CPU�+��, � ����� R�$ � � �H8$I �$E M�i$% �� JK�' �� �� $E 

 �E � �� �CPU�1$S�, �2d �� �H8$I M�i$% �� �� 

 K ��4� �$S�,CPU�+��, � ����� M$_; ��� $E  

 �_E ��$�_ECPU����� � � �H8$I c$�"_; ��"� � �$, JK��# �� ��+ ��� $E �e* $� `O3�% �+��,
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 %�! ��O�� �� �&��� �=��� 4�7(NUMAF�� 

 �E ��� z��* �$�8CPU�  ��8 �� �SP�% .

�!�' �"P% �$E �H8$I � ��� �$E �H8$I �� � �� � e$�% �3�$03.

 K J�$0�  $� ��� �H8$I � ��4��  ���F' �H8$I �� � �� �LOAD � STORE�2Q �% m$Y' .

 �$E L�Q$% ��'$% e$!�� �7� �;�  �� ���$�UMA�  .
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7���W� �U� $� �$ ��# NHO.

 �=�CPU 1 �aB. ��� �� /2F7+V� �� ���B�� �9 T�&O �f�&� �+O&� %��� 

 �P01/�  ��� �E �$��, �� CPU 0 � CPU 1���� �% ��q .

 �P01/� K CPU 0 �� � J�Q ¢&I CPU 1�2Q �% R(��% .

 �P01/�  K CPU 0 �� �  mK} � h�2Q �% ¢&I CPU 1�E�� �P01 � 2,�� ��Y% .

 �P01/� �� �E �$��, �� �'�'2, `(8 c�21 ��  CPU���� �% ��q .
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