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����� �"!$#&%('*)+� ,.-/,1032�' )+�546'*798�'*)3�5:3�<;=�.�?>+@ ACB
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X - ���?��()�  �H*��,- � #�" # &P��&'��� �-� &P�?( #�" &'��()�  �+*��,� " ( Q ���  B - ;PB " �p� " (:,- � J " &P� - (I��B - �:�?��� -�9�" B "
�  �#�" � - *��,- � #<- (C&'��()�  �H*��,� " ( # �[� �� # & 9 ��@ª�  ( " ��� ��%B ": � #�" �T�:�  / L" ���:& - (:N ��; 9 �%B - (F� �" �:��&'� - (
�%�/&';'&P$ - B " ()� - �  /#�" � - *��,- �{@ -� /-{- �  & S ��&  / h 5 m"8�h�f 5 ) B " ���  �" (��- ( &P��(��  �H*�U,� " ( . � " B - &'(��^���  / /" B Q#�" �p�  � #�" ��BKB " (�B2� # &P��&'��� �-� &P� ­ � ¯�Q �?�Z@ -� /-�#%" ��& # &  W. � " &P��(��  �H*�U,� " ( #�" � " B �:�?B2@g�  ��B
# &P��&'��� �-� &P� &P������B2@�; " �/� ­ � w ¯ N n (�� - �  /#%" B Q @g�  � - ����� Q @ - (�( - - � ": ��B - � "� � -O �" ; " � L- ����& -
#�" @ " � #�" � # � # �CB �" ��� # � #�" �:�?B2@  /" (�(�,- � . � " - �T��&';P&'$ -� $�- N

X " (�� " �  �-US<- ;'z%� Q � z - B - BC�?( #�"�# &'��&P�?� �-� &'� " ()� �- �/&'�:��� Q 5 s c�� � * ��� /�� � / ����h + * f�� o Q�-�. � " ; "J_�  B -�# �A���?B S<- ( "l" B &'�TJ_�  B - *��,� " ( " (�� �- ��&'� - ( #�" dgf�hjilk�� + 1~# �4� �� # & 9 � "l#�"�# &'��&P�?� �-� &'� # &'�+L- BC&'�:� Q
s�s c � � + * < � /�� � / � ��h + * f�� o -U. � " ; " J_�  B -�# �b�:�?B S�- ( " � - �:�?��� -�9�" B # ��� ���B ": � #%" � " $ " ( . � "
� -U#<- &P��(��  �H*�U,- � �"G"qrT" �:�%� -�#�- N

� &'��� " (��/& 9�- *�U,- � . � - ;'&0� - �/&P� -�#�- J_�  B - *��,- � #%" (�� " ( # &P��&'��� �-� &P�?( Q ��( - � # � ���?BC� S<- ( "
&'�TJ_�  B - *��,� " ( " (�� �- ��&'� - ( "\# &P�+L- BC&'� - ( Q  �" � " ;'�?� . � "7- (W@  &'B " &  �- ( &'��()�  �+*��,� " ( . � " �:�?BC@M,� " B �
# &P��&'��� �-� &P� " (�� �- ��&'�:��(�,- ��������(/& #�"� /- � " ;PB " �p� "G# &'()��&'��� - ( #<- (4@  &'B " &  �- ( &'��()�  �+*��,� " ( # � # &'�:&'�?� �-U &'�
# &P�+L- BC&'���%N � �H& 9 �  �- ² N ² BC�?()�  �- � 9? �- � #�" &'��� ": ( " *��,- � " ���  /" ��( # &P��&P�?� �-� &'�?( " (�� �- ��&P���?( "
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# &P��&'��� �-� &P�=B " ���?( #�" « §�¨ #<- ( &P��(��  �H*�U,� " (�(�,- �7����BF����( - �?( # �?&P(�N�3 ()��� �"�Q ����� -U#<- B " ��� "UQ ��B
#<-�# � - ( ": ���?��(�& #�": �-�# � " B©B �" ��� # �?( . � " �%�/&';'&P$ - B # &P��&'��� �-� &P�?(��  /#�" � -�# �?(:N
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 ���$# � ® v

���#� �����>�O����8� � � � £ � � � � £ ����� 
]�V��� � � �
s &'�:&'�?� �-U &'��( " ()� �- �/&'�:�?(l�M,- ��(/��J  �" B - ;0� ": �- *�U,� " (l����( " ��@  �T� " (/(��{�:�?��(��  �%�/&P��� #�" �^& # � - � -� & - *�U,� " (
� - B - (�( -7#�"2#�-�# �?( #�"C" ���  /-�#<-%Q ��B - � " $ . � " �7� ���B ": � #�" �T�:�  / L" ���:& -\#�" � -�#�- &'�%(��  �H*��,- �
���V@  � 9? /- B - �M,- � #�" @ " � #�"W# �?( #<-�# �?(:NB:|�  ���%�  ��; -U# � Qg-�"qrT" ���H*�U,- � #�" �%B�@  � 9? /- B - @g� #�"
( ": �:�?��(/& #�"� /- � " ;PB " ��� " &'�;s<� " ���:& -�#<- @ " ;P�?( #<-�# �?( . � " @ª�  A" ; " (:,- �2@  �^� " (�( -�# �?(�N 3 (����C@g� #�" ( "
���  � -� B - &'(4�  "�R ��&P��� . � - � # �2��( - B2�?(���BE��������������� #%" k m + /�l�< * f 6 ) "{-C. � - ;'& #<-�#�"�# �?( #<-�# ��(#�"{" ���  �-U#<- �%�/&';'&P$ -�# �?(A�M,- � �"{ /" @  /" ( " �p� - ��&0� -�#<- B - (�( - � �R @�&P� -�#�"�#<-�# �?(:N n ���`,- � Qª# �?&'(4J - ���  /" ((�,- � #�" � "� B2&P� - ��� " (2@ -U �-�- ������(��  �H*�U,- � #�" ��B # &P��&'��� �-� &P� # &'�+L- B2&P���3j . �M,- �[�  & " ��� -U# �?(C@ª�  
#<-�# ��(D(�,- � - ( - @�;'&P� - *�U,� " ( "b. �M,- �  �" @  �" ( " ��� - �/&P�?� �" �F�:�?���������/� #%"b" ���  /-�#<-F#�"�#�-�# �?(�J_�  � " ��& # �
� - (/� �R � "�#�" k m + /�l�< * f 6 ) N�}J - �/� #�"I" (/�:�?;'z "� ��B �����?� �:�?���������/� #�"I#<-U# �?( #�"I" ���  /-�#<- � " B -  �" (�@ª�?� #�"� (�� S� �"
- �  & " ��� - *�U,- � #<-[- @�;'&P� - *�U,- �8@ " ;'�?( #�-�# �?(:N n ���  /-�#<- (C���?B - (�B " (/B - (�� -� /- �:� "� "�R (��/&'� - ( c�# � - (&'B -�9?" ��( ��: n 7 �?� # �?&P( -� /. ��&0�?�?( #�" (/��B � s :¡6 4 oO� - B S¢�" B (:,- � &PB2@g�  � - ��� " ( @ -� /-
#�" � "� B2&P� -� " (�� - &P�;s<�ML" ����& - N n (����?;Pz "� �" ���  /-�#<- ( #�" J_�  B - ���?( # &P(��/&'�����?( &'BC@�;P&'� -U & - " BE���?B -� 
�?�%�  �?(2� - BC&'��z%�?( #%" ���  � # � � �� # & 9 � Q �M,- � � " � " (/( -� & - B " ��� " &'� s<� " �%��& -U# �?(�@ " ;P�?( #<-�# �?( . � "
���?BC@M,� " B - &'B -�9?" B c �?�G(/�?B Q �?��� "qr ����o Q B - (M� - B S¢�" B]@ " ;'�A( " ����&'@g��N�X �?(/(���J_�^��� Q " ���  /" � - ����� Q
J_�?& - ;P� ": �-� �- @ " � - (b�?( #<-�# �?( . � " ����B2@M,� " By� -� /. ��&0�?� #�"{" ���  /-�#<-%Q @ "� B2&0��&P� # ���%B -V- � �- ;'&P( "
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@ "�. � " � - &P�p� "� ( " *�U,- �Z���?B ( " �%( @ -U /" ( # �?( # &'�:&'�?� �-U &'��( # &P�+L- BC&'�:�?(�N21�� - � # � �?( # &P��&P�?� �-� &'�?(
(�,- ��@ "�. � " �%�?( Q4" ()� - &P��� "� ( " *��,- � # &'BC&'�p�%� - @g� #�" &'� s<� " �%��& -U (�� S ()� - ���:& - ;PB " ��� " � -[ �- $�,- � #�"
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�+& 9 �  /- ² N t j¡5T&'BC&'; -� & #<-�#�" " ���  /"G# &'�:&'�?� �-� &P�?(D@ "�. � " �%�?( " (�� �- ��&P���?( "�# &P�+L- BC&'����(
# �?( # &P��&'��� �-� &P�?( " (�� �- ��&P���?( "G# &P�+L- BC&'����(�@ -� /- �?( # &P� "� (/�?(4� - B - ��z%�?( #�"G# &P��&'��� �-� &P�?(�@ "�. � " ���?(:N
: -� /- �F� - (/� #�"Gx�v�t " �p�  �-�#�- ( Q<- @ " � - ( x�t?¨¥c_" B B �":# & - o #<- (D&'��()�  �H*��,� " (A(�,- �{���?BF�%��( -F- B S �?(
�?( # &'�:&'�?� �-� &P�?(�Ni: -� /-C# &P��&P�?� �-� &'�?( #�" ² xF" ���  /-�#<- ( Qª- @ " � - (G« §�¨ #<- (4&'��()�  �H*��,� " (4(�,- �C���?B{����(�N

° - B S��" B - �:�?���  & S ��&)*��,- � #<- ( &P��(��  �H*�U,� " ( #%" ���  � #�" (�� " ( # &'�:&'�?� �-U &'��(�@ "�. � " �%�?( J_�  B - ��B -
���  � -{#�"~#%" ��;P&P� "�S<- (�� - �p� "�- � " ����� -U# ��N�� �H& 9 �  �- ² N wG"b- �H& 9 �  �- ² N � B2��(��  /- B - �:�?���  & S ��&)*��,- �
#�" � -�#<- &'�%(��  �H*��,- � Q ���  B - ;'&P$ -�#<- @ " ; - B - &'�  ���?���  & S ��&�*�U,- ��N 4I- &'(��%B - � " $�@ "� � "�Sg" p ( "�. � "�- (
@  &PB " &  /- (D&'�%(��  �H*��,� " ( #�" ��B # &P��&P�?� �-� &'�F(:,- �CJ_�%� #<- B " ��� - &'(A� -W"qr @�;P�  �- *��,- � #<-� /":# ��� # L- ����& - N
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�H& 9 �  �- ² N ¦ j>5T&'BC&'; -� & #<-�#�"V" ���  /"I# &'�:&'�?� �-U &'��( # &'�+L- BC&'�:�?(�@ -� /-�# �?&P(2�:�?������������( #�"�#<-U# �?( #%"" ���  /-�#<-
� � ����� � ��� -��� �/!"	��)��#0'�� ����#0' ��� � � ��������� �,
 � 	�!"	
#$�&%����	�#$' (*�,+.-/�,�/#0'

sb" J_�  B - (�&'BC&'; -� V- � . � " J_��& - @  /" ( " ��� -�# �O@ -U �- �?( # &'��&P�?� �-� &'�?(����?BC@�; " ���?( QG-�9 �  /- � - B2�?(
B2��(��  /-� ����B2� �?( # &P��&P�?� �-� &'�?(�@ "�. � " ���?(>(�,- ��&'� s<� " �%��& -U# �?(8@ " ;'��( #<-�# �?( #�" " �p�  �-�#�- N �
�H& 9 �  �- ² N ¦ BC�?(��  �- � 9? /- � #%" &P�p� "� ( " *�U,- � # ��( # &P��&'��� �-� &P�?( # &P�+L- BC&'�:�?(����?��()�  � �R # ��( - @ -� �/&  #<-F"qrT" ���H*�U,- � # �?(D@  � 9? /- B - ( �:�?B # �?&'( ���?�����%�p�/�?( #�"~#<-�# �?( #�"b" ���  �-�#<-\c �^& #�" ° -�Sg" ; - ² N0« oqN��
� " � # L" �%��& -�#�" (/&PB2&P; -� & #<-U#�" ( " B - ��� �" B Q�" B S �  /- ( "G"qr%- � ": /Sg" B - ; 9 ��B - ( # &0J "� /" �H*� - (�N
� � ��� � � #$� � ��		��-�	�
!
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!��#$�"'*��� -�
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�H&'� - ;'B " ��� "4- @  /" ( " ��� - B2��(�� . � - �����F� -�#<- # &'��&P�?� �-� &'��@ "�. � " ���F�����p�  & S ��& � - J_�  B - *��,- � #�" ��B
@  � 9? �- B - N sb" J - �/� QM" ()� -��" ��B -� /":"�# &)*��,- � #<- (b± 9 �  /- ( ² N0« " ² N x @ -� �- �\� - (/� #�"W# &P��&'��� �-� &P�?(
@ ":. � " ����(�N : -� /-�# &'��&P�?� �-� &'�?( " ()� �- �/&'����( Q BC�?(��  �-�# �?(D� - �H& 9 �  �- ² NP« §%Q @g� #�" B2��(D@ ": � "�Sg"� 4. � " �
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�H& 9 �  �- ² NP« § j 6����p�  & S ��&�*�U,- � - �:��BF��; -�#<-b#<- (l&P��(��  �H*�U,� " ( c_" (�� �- ��&P� - (�o #�" ��B¬@ "�. � " ��� # &'�:&'�?� �-U &'�� - J_�  B - *�U,- � #�" ��B©@  � 9? /- B -
� s :¡6 4 ( " #�" ()� - � - @g�  @  � # ��$:&  ¡- B - &P�  &'� s<�ML" �%��& - � - ���?�%(��  �H*��,- � # ��� �� # & 9 ��N+3 (���� #�" � " p ( "
- � @ ":. � " ����� ���B "� � #�" &'�%(��  �H*��,� " ( ��%��&'� - ( #<-~- @�;'&P� - *�U,- � c t ��² oqN ��B # &'��&P�?� �-� &'� #�"�x?v�t @g�?(/&)*��,� " (
 /" @  /" ( " �p� -7" ���`,- � ²�� ¨E# � # &P��&P�?� �-� &'���:�?BC@�; " ����N sb" �/� # ��(b�?( k m + /�l�< * f 6 ) �T��&';P&'$ -�# �?( " (�� "��"
� . � "{- @  �" ( " ��� - B - &'�  � - B - ��z��  /" ; - �/&P�?�C@ -� /- ��B # &'��&P�?� �-� &'��@ "�. � " �%��N~X ���?�T�  � "qr �  /" BC�
" ()� �- � 5 0 d<m�1 N ��B # &'�:&'�?� �-U &'� #�"2x?v�t @g�?(/&)*��,� " (  /" @  /" ( " ��� -TQ @ -U �-=" ()� -\- @�;P&'� - *��,- � QM- @ " � - ( x?¨
# � # &'�:&'�?� �-� &P�����?BC@�; " ���%N sb" J_�  B - (�&'BC&'; -U F- � - ;'&'( - BC�?( # &P��&'��� �-� &P�?( # &P�+L- BC&'�:�?(FBC�?(��  �-�# ��(
� - �H& 9 �  �- ² NP«�«?N nHr &'()� " B � - (��?( c * 5 d /"< mqQ * 5 d /"< 5 Q d<m�1�8��e� o~�?� #�" ��B # &'��&P�?� �-� &'�2@ ":. � " ���
�����p� �" B . � - ( "{- �/��� - ;P& #<-U#�"~#<- ( &P��(��  �H*�U,� " ( . � " (�,- � " J " ��&0� - B " �p� "�"qrT" �:�%� -U#<- (~�%�C@  � 9? /- B - N
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�H& 9 �  �- ² NP«?«�j 6��?���  & S ��&�*�U,- � - ���%BF��; -U#<- #<- ( &'��()�  �+*��,� " ( c�# &P�+L- BC&'� - ( o #%" ��B @ "�. � " ���# &'�:&'�?� �-� &P�F� - J_�  B - *�U,- � #�" ��B©@  � 9? �- B -
����� � 
�~� £ � £ � �
	���
�����������	�� � � � � � £ �8�|���l����F¢� £ ���

� ����� £ ��
� �¡� £ �
6��?B S<- ( " � - ( " �^& # L" ����& - ( - �:&'B - " r @ª�?()� - ( J_�?& @  �?@g�?(��/� ��B - ; 9 �  &0��BC� @ -� /-
���?�%(��  ��&  # &'��&P�?� �-� &'�?( . � " ; " � " B " B �:�?��(/& #�"� /- *��,- �Y&'�%J_�  B - *��,� " ( " ()� �- �/&'� - ( " # &'�+L- B2&P� - (
(/&PBF��;P� - � "�- B " ��� " NV� - ; 9 �  &0��BC�V@  �^���  �- &P����;P��&  �%� # &P��&'��� �-� &P� " B J_�  B - *��,- � - (�&'��()�  �+*��,� " (
B - &'(  /" ; " � - ��� " ( # � # &'��&P�?� �-� &'� " ()� �- �/&'�:� Q�Sg" B ���?BC� - (�B - &P(  /" ; " � - ��� " ( # � # &'��&P�?� �-� &'�
# &'�|L- B2&P����N � -�S �  /#�-�9?" B B - &'(2(/&'BC@�; " (�@ -� �- � � - (/� �" &'��� ": � - ; -� �- (V&'�%(��  �H*��,� " ( # �?( # �?&'(
# &'�:&'�?� �-� &P�?( c �  �#�" � -�# �?(�oqN¡� - ; 9 �  &0��BC� Q�" BY@�( " � # �^� �� # & 9 � Q^" ()� �-F- @  /" ( " ��� -�# �F� - �H& 9 �  �- ² N0« x N
� # &P��&'��� �-� &P�  /" (/��;0� - ��� ">#�- &P�p� "� � - ; - *��,- � �" � z - B -�# � s &P��&P�?� �-� &'� � ��&P±<� -�# � Q � s c�� + � iDm 5
� � / ����h + * f�� o N n ()� " B �" ��� # � #�" ������(��  �H*�U,- � #%"�# &'��&P�?� �-� &'�?( J_�?&M@�� S ;'&'� -�# � " B ­ � w�¯ N

��B - (���±<(��/&'� - *��,- � #�" ()� "{- ; 9 �  &P�/B2�{&'BC@�;'&P� -{" B #�" � "� BC&'� -� - �:�?���  & S ��&)*��,- � #�" &'��()�  �+*��,� " (
# &'�|L- B2&P� - ( #%" ���  � # � # &'�:&'�?� �-� &P�F����&0±<� -�# � Q &'(��/� �"UQ @ª� #�": #�-� B - &P(�L" �%J - ( " �- ( � -� �- �:� ": {�R (���&P� - (
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UD MERGE_DICT (SD, DD) {
  1 UD 
  2 Enquanto UD não estiver completo
    2.1 Verifica se a primeira instrução de SD está em UD

    2.2 Verifica se UD está completo
        − SIM: break;
    2.3 Verifica se a primeira instrução de DD está em UD

    2.4 Verifica se UD está completo
        − SIM: break;
    2.5 Executa Passo 2.1
  3 Fim do enquanto
  4 Retorna UD
}

        − SIM: DD    DD − {primeira instrução de DD};
               Executa Passo 2.3

               DD    DD − {primeira instrução de DD};

        − SIM: SD    SD − {primeira instrução de SD};

               SD    SD − {primeira instrução de SD};

//sai do enquanto

               Executa Passo 2.1
        − NÃO: UD    UD   {primeira instrução de SD};

        − NÃO: UD    UD   {primeira instrução de SD};

//sai do enquanto

�H& 9 �  /- ² NP« x j��~; 9 �  &0��BC� #�" �:�?��(��  �H*�U,- � #%" �%B # &'�:&'�?� �-� &P�F����&0±<� -�# �
# &P�+L- BC&'� - ( �?� " (�� �- ��&P� - ( " - (/(/&PB "qr @�;P�  �-U �:�?BC@�; " � - B " ��� " � " (�@ - *��� #�" �:�?��()�  �+*��,- � #�"
# &P��&'��� �-� &P�?(G����&0±<� -�# �?(�N : -� /- � - �p�/����B - ����� - � "� (:,- � #�" (�� "V- ; 9 �  &P�/B2�VJ_��& @  �?@g�?(�� - NIX " ; "
" ()� �- &'�%��;'� �R #<- �%B - B �" �  &'� -�#�" ±<��& #�- �:�?BC� J - ���  �# &'�+L- B2&P��� Q�� N¬� J - �/�  V# &P�+L- BC&'�:� �" ��B -
@g�  � " ��� -�9�" B #�" &P��(��  �H*�U,� " ( . � "G" J " ��&P� - B " ��� " �ªL" B # � # &'�:&'�?� �-� &P� # &P�+L- BC&'���%N � n�. � - *��,- � ² N0«
#�" ±<� "�� N

���
3 ��()�  �H*��,� " (����	��

��������������������������� 
!
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 )
« §�§�¨ c ² NP«�o

���+*���� �-,��,
/.���# ���10�-��/!"	�#$�/� 
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CodigoComprimido  COMPRESS(CodigoOriginal) {
  1  Constrói o dicionario DICT 
  2  Marca no CodigoOriginal
     2.1 Instruções que pertencem ao DICT
     2.2 Alvos dos saltos
     2.3 Instruções que precisam de 
  3  Enquanto DICT não estiver vazio
     3.1 Intrução Atual (IA) = Primeira instrução de DICT
         Encontra no código cada ocorrência de IA
           − Tenta marcar um ComPacket4
           − Tenta marcar um ComPacket3
           − Tenta marcar um ComPacket3B
           − Tenta marcar um ComPacket2B
     3.2 DICT = DICT − {IA}
  4  Fim do Enquanto
  5  Gera a Tabela de Tradução de Endereços
  6  Comprime o código
  7  Realiza o          em todas as instruções que precisam
  8  Retorna CodigoComprimido

patching

patching

}

// Capítulo 3
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Penalidade por falha na cache (em ciclos)
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Slow−down
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