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" ^�®DbR[.`¢«�] 5�f&Z��zf&ZD^�eF[;fJ` Y 0 b¢«�f&ZD[;yJ[;`R^&l'�$f�m¢«�l ikeFb¢« 5 "�� ¬ i�®gfJ`H]F[;]+eF]sf&n\�;��5 E � � i �f� � v fJ`¢«/��c}[de �RZFf�®\«�] �]+f&Z�]�ikmR[���[;m¢«�m o��[;`he+f�n�fJokZ�oR`R[;eF]�f&n ¬ ��5 �RZFf�®\«�]F]+f&ZD]'«�^�®�b YD0 b¢«�oH`R[deF]�^�Zu«Y®gfJ`R`¢«�®ge�«�m:� [;^�^�®gZFfJ]F] ��cH^�Z]+��[deu®Db E eFb¢« � )Q� 	 � v e+f_o�� e+f�n fJokZsn�ZFfJ`�e �!«�`Rm¥®gf����HoRe�«�ZD] E ]�«a« -HyJokZu« ¬���Y�¬Pv�Y10 b¢«�l;^�ZFy�«�` o���c?«�Z�f&nj«gw<�e+Zu«=� «�ldx�]F[	�@�HlW«L�RZDf-®\«�]F]Ff&ZD],�_^���«seFb¢« �_^�®DbH[;`¢«�^ � � # ���j� � ��
�
 ) 
 ®gf��@�Hoke�«�Z�iJ^&`Rm�®�^&`�c?«�c|«�]Fe)«�` � [.]F^�y�«�m^&]�^�®geF[	��« ��«=�$f&ZDx Y

= ^�®Db �RZDf-®\«�]F]Ff&Z ®DbR[�� ®gfJ`�eF^&[;`R] ¬ �4�HZFf-®\«�]D]+f&ZD]�i�^V®gfJ`�e+ZFfJl�oR`H[de�i�^&`Rm ^UZFfJoke�«�Z Y�� e$[;]�®gfJ`R`9«�®ge�«�me+f ^ ��«=�$f&ZFxf®DbR[	� ��bR[�®Db¯®gfJ`�eF^&[;`R]r��5 cH[;eF]�f&n���«=�$f&ZFx��|«�Z9�RZDf-®\«�]F]Ff&Z Y = ^�®�b �RZFf�®\«�]F]+f&Z ®gfJ`R]D[;]+eF]f&n�^fJ`¢«/��cH[;e  Q , ��[deFb eFbkZu«a«_[.`��HokeF]�^&`Rmje'��f"fJoke��HoReF]�i ^&`Rm ^ ]�«�e�f&n�Zu«�yJ[;]+e�«�Z�] Y 0 b9« ®gfJ`he+ZFfJl oR`R[dem¢«�®gf�m¢«�]�[.`9®gf��_[;`ky�[.`R]+e+ZDo9®geF[;fJ`R]%cRZFfJ^&m9®�^&]+e c�x�eFb¢«�n�ZFfJ`�e �!«�`Rm�®gf��@�Hoke�«�ZD] E ��bR[�®Db�®�^&`_c?« " =\���  � «�]f&Z F xR�
czfJl;[�®�] Q [.]��:�_^�®DbH[;`¢«�] v�Y �e�^&`�x eF[K��«&iH^��RZDf-®\«�]F]Ff&Z��_^�x c?«Y«�[deFb9«�Z�l;[;]+e�«�`H[;`ky�e+f\eFb¢«�[.`9®gf��_[;`ky[;`H]+e+ZDo9®geF[dfJ` f&Z�`Rf&e Y
0 b¢«sZFfJoke�«�Z�[K���HlW«=��«�`�eF]�eFb¢«¾®gf��?�
oR`H[�®�^�eF[dfJ`_^&ldy&f&Z�[deFb�� 
�«�^�®Db�ZFfJoke�«�Z�[.]v®gfJ`R`¢«�®ge�«�m\e+f
[deF]�`9«�^�Zu«�]+e`¢«�[;yJbhczfJokZD] ��[;^�^�eN� f �'mR[K��«�`R]F[dfJ`H^&l�y&ZD[;m E eFb¢« ���m��� y&Z�[;m v n f&Z�n�^&]+e `¢«�[dyJb�c~fJoRZR®gf��?�
oR`H[�®�^�eF[dfJ` : ^&l;]+fkieFb¢« ®�bR[��H]�^�Z<« ®gfJ`R`¢«�®ge�«�m ��[;^ ^ * f fJlW«�^&` ¬ 7 �6®�okc?«&i [ Y « Y ij®DbR[	�H]V��^&`Rm��Q^�Zu« ®gfJ`R`¢«�®ge�«�mM[dn ^&`Hm fJ`RldxQ[;n� �zK�� �J� 7f� n�f&Z�]+f���«�[;`�e�«�y�«�Z�� Y 0 b oR]�^�e �$fJ]+e ¬ 7 bRf8�H]s^�Zu«�`¢«a«�m¢«�m e+f_m¢«�l.[���«�Z�^9��«�]F]F^�y�« Y F f�eFb¢«�Zu«^�Zu«��ki ��� �\ZFfJoke�«�Z�]�®gfJ`R`¢«�®ge�«�m"c�x 7 �ki ��9 �_c}[;mR[dZu«�®geF[;fJ`R^&l~��[dZu«�] Y
* x ]Fl;[�®�[.`ky�eFb¢«J��«=�$f&ZFx f&n ^��RZFf�®\«�]F]+f&ZPikeFb¢« 5 " ®�^&`"^&l;]Ff_[	���HlW«=� «�`he.��[dZFeFoR^&l'�RZDf-®\«�]F]Ff&ZD] Y
0 b¢« 5 "�� 7 mR[ U?«�ZD]�n�ZFf�� eFb¢«.5 "�� ¬ [;`MeFbR^�e�[de�bR^&]��;��5 c}[deF]
[.`R]+e�«�^&mMf&nb��5 cH[deF]-��«=�$f&ZFx �?«�Z

�RZDf-®\«�]F]Ff&Z�iR^&`Rm ^&` [K���RZFf0��«�m � 7 � ]+x ]Fe�«=� Y



	���c	f � � � � � ����� � � � � ���U� ��� � ��� ¬�¬A�

Network

Bus interface

or Symbolics)
(DEC VAX

Bus interface

or Symbolics)
(DEC VAX

Bus interface

or Symbolics)
(DEC VAX

Bus interface

or Symbolics)

Front end 3

Front end 2

Front end 1

(DEC VAX

Front end 0

Nexus

32

10

sequencersequencer

sequencersequencer

Connection Machine I/O System

16,384 Processors

Connection Machine

16,384 Processors

Connection Machine

16,384 Processors

Connection MachineConnection Machine

16,384 Processors

display
GraphicsData

Vault
Data
Vault

Data
Vault

��� ���
	����!���������������������! #"$� ���&%('� )���*���,+.-�+/".�)01�2	���'���� +$'�"3� ���
�

~*�\�=~%�54 �7686:9H�H� $<;C�=9H�=�?> ��@ ( �*����$�9 ( �a�BAC@%��DFE

0 b9«�Zu«UbH^=��« c?«a«�`0^Mnn«�� Zu«�]�«�^�Z<®�b¢«�ZD] e+ZFx�[;`ky e+f [	���Hl�«=��«�`he `¢«�okZ�^&l�`¢«�eN� f&Z�� ] fJ`0eFb¢« 5�fJ`H`¢«�®geF[dfJ`
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«gw�«�®�okeF[;`ky�^ ' �\� % � �/' � � f8�?«�ZD^�eF[dfJ`_c x?�$f0� [.`ky�eFbkfJ]u«�^�®geF[���^�eF[dfJ` ��^&l.o¢«�]�e+f�eFb¢«)`¢«gw�e �@�RZFf�®\«�]F]+f&ZD] M eFb¢«fJoke+y&fJ[.`ky� «�[;yJbhe;�RZDf-®\«�]F]Ff&ZD] v�Y�0 b¢«�� «�[;yJbheF]�eFb¢«�` �
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~%~#�=~%�=~ Q@����\�*�Y�����\�=�?> ��@��8EJ�f���6���'�2E
����������� �"!$#�!$�&%(')!$�"*+!,�.-/�0*�!21
u.,�"3���Sq;]S �%>���«�. 1 [-� "5�¢«���S�� �6®�"][-; \y�%�-1j����\ [_\b� "9«�®:���/�9«�®:�^[-8 [*�2��X� \^[*�/���W« [*�N��«O��S��&��«�$ ®![�S<®O�Y[-� [_\O�<[*�
®O��S$Su«��'� �2$����\��«�®l"/�����-�%�%�%�P;��*�%�/�)SW1 [-� "|�_[*.�[-��«�$\; �2\$\^[->Y[*��[-�2�5( ��S�®#S �2\$\ �?�98�«!S ®:���/�9«�®:�^[-���]\!X 0 "][�\�;@�2\�«?\
�x;]S �%>���«�. X 3 "¢«!Su«���\�®:���/�9«�®:�^[-8 [*�2�J���K�¢«��)Su«?\ ���¢«?[*��"'>@����S�®O�%� >|«�[*.<;���«�.�«��'��«�$!1 [-� "/�����y;]S��%>��W«�.�\O�
®:���/�9«�®:�^[-8 [*�2�0���\� "¢« \�«�®:���/$D�9«��)Su«?\��a�¢«?[*��"'>@����S(Su«?\��/�-�^\�[*�D� ®#S �2\^\ �?� 8�«!SA�%(�(7����S,1�"][�®�" [_\,�%��Su«��%$/�
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�%� "¢«!Sq"/�%�/$m�/(7���*��®:���/�¢«�®:�^[*8 [-�M�K>?«O�21�«a«��!��� ) #j�%(`[*��;��/�j�%��$#������;=���y�/�][*�^\�®O�%�
>?«�«���\^[*�-�#�&��� ��[4�¢«�$+1y"¢«��5� "¢«([*�/;������%��$ ������;����q�¢«���S ���Y\��)S<«�\^[-� �/�&��«�$+�¢«��)S)�M1P�¥«�$/��«?\)�%(G� "¢«�®l"][-;
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� (7�%�G�?���/���%('®�"Y[-;Y\���«���®�" ®l"][-; ®O�%� ��S�$][4�/�)S$[*�-�A���/�*� \�«��/$7\^[*���/�%�_\��213�J� \ .,�%�*�T�H�/.W>|«!Sq�%(P�%� "¢«!S
®�"][-; \!X��.<;=�_[E-�«!S$\j�)Su«W�¢«a«�$¢«�$���1y"Y[�®�"K�)Su«�®:�2\�� �-� [*�A;@�91�«!Sy$][_\$\^[-;��&�^[-���A�%�/$¥®l"][-;#�)S<«�� :

� 1 [�S$[*�/��X

D; �2\$\^[->��W«:\����*���^[*���W13���/�*$^>?«�]\^[*�/���%;/�^[�®O�%��[*�'��«!SH®:���/�¢«�®:�^[-���]\?X{B �F� "][_\R®O��\�«%�H�%��«:}H��«!S����%�/�_[-��"N� \ ����S<®\«
13���/�*$QSu«:z�«�®:��_[-��"N�3���A���¢« \�«O�j�%({�¢«���S����]\O�H1y"][�®l"a13���/�*$CSu«:z�«�®:�j;��)S��3�%({� "][_\3�_[-��"N�3�Y\^[*���^$¢«O( ��Sl.,�&>��W«
.�[_S^S ��S`\�;��&�^[4�%���_[-��"N��.<�I$/�/�*�&����SG��«�®�"/�����*�%�%�,���,���^�%���%� "¢«!S \�«O���%(m�¢«���S����]\!XR��_\ �
�/�/$¢«!SP$¢«O8�«��-�%;�.�«��N�
�)Su«)� "]Su«a«/�2$][*.�«��Y\^[-���/�%�<[*�N��«O��S��&��«�$ ®![_S<®O�][-�^\!X
~%~#�=~%�54 �/�<��9K@��#�\� �`ES�������#�=�0��9
" �¢«����� "9« \^[*.�[4�*�)S$[-�M��>?«O�21�«a«��a�)S �^[E-|®![*�%���%�/$<>Y[*���-�%�2[�®O�%���¢«���Sl�%���¢«O�213��S n�\O�N�%�/�%�*�%���¢«y"/�)S�$/13�)Su«�\u«a«�.�\
�F�%�H�H$ ®�"��2[�®\«
( ��S [4.<;��W«�.�«��N�^[*���^�)S �^[E-�®![4�%���¢«���S��%���¢«O�M1P��S�n \O�YSu«?\ �/�-�^[4����[4�¥®�"¢«��&;?«!S [*.,;��W«�.�«��N� �&�^[-���]\
1y"Y[�®�"<�%;?«!S��&��«��&�3"Y[-��"¢«!S8\�;?«a«�$�X � �a� "¢«y�%� "¢«!Sj"/�%�/$m�N$][-�2[*� �%�/�&;/;]S ����®l"¢«?\P���|«!S3(7�)SP��Su«��&��«!S3z�«:}�[->Y[*�_[*�2�
�%�/$m�/���%�b���a>?«��¢«O����«�®:��«�$��=�)S > [-�/S��)S$[*�*�a"][-��"K��®a®O��Sl��®:��X'��_\����/$Y[-�2[-� �%��®l"][-;Y\~®O�%�!>?«�$¢«?\^[-���¢«�$A1 [-� "������
� "¢«x�¢«a«�$Z�%(8�«!S��\�%$�8i�%��®\«�$\nI���91y��«�$���«a�%(� "¢« ®![�S<®O�][*�/S �5�Y\^[*��� 5' " 7�5' G \�� \ ��«�.�\O�T1y"¢«!Su«���\
� "¢«
$¢«?\$[-���0�%()�%�/�%�-�%���¢« ®l"][-;Y\�Su«�JN�Y[�Su«?\F�%�H�H$D� "¢«O��Su«O�^[�®O�%�ynH��� 1y�W«�$���«#�%(��/Sl�%�]\^[_\�����Sa;�"'��\^[�®!\<��\a1 «��4�b��\
«:}I;?«!S$[W«��9®\«�X
��K�%$�8&�%�'� �&��«W� "/�&�y�%�/�%�*�%���¢« [*.<;���«�.�«��'� �&�^[*���]\j"/��8�«W�98�«!S�$Y[-�2[-� �%�@�¢«���S��%���9«O�213��S n \ [_\j� "/�&�� "¢«O�

®O�-�2\u«��-�U.,�&�u®l" � "¢«K;="'��\^[�®O�%��*�91 \F;]Su«?\u«��'��[*�C�9«���S��%��¢«O�M1P��S n�\ M � �&>���« � X ¬ �P;@�2[*�N� ¬9� X @F[�S$\��F�%(q�%�*� �
1�«?[-��"N�^\�[*�x�W�9«���S��%���9«O�213��S n�®O�%�x>?«�®:�I$¢«�$a>H�,���¢« \^[*������«y�%�/�%�-�%���¢«�«��W«�.�«��N� M «�X ��X-�/� Su«?\$[_\�����S � 1y"¢«!Su«
\�«O8�«!Sl�%� $Y[-�2[-� �%�9«���«�.�«��'�^\j�)Su«q�¢«a«�$¢«�$WV�X
	�«�®:���/$/�-�%�H8�«!S �T\^[4.<;��W«�Sl�/�W«?\3��\3t [�S<®�"/��� 2 \P�*�91 \u��®O�%�x>?«��]\�«�$
����®O�)S^S �)�����o� "¢«P�%$�$][-�^[-���)�%( [*��;���� \$[-���/�%�_\!X) \o�%���%� "¢«!SR«:}��%.<;��W«%� H ���-��r�.,�%�/�F.,��®l"][*�¢«?\ M \�«�®:�^[-��� � X ���
®O�%�K>?«�«���\^[4�-�Q[*.,;��W«�.�«��N��«�$A>N�K�%.<;=�_[-(7� [*�/�
� "¢«
���&� ��S��%�����2[_\u«);]Su«?\�«��N��[*�K�%�/�%�-�%���9«
$¢«O8�[�®\«?\!X
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 \b.�«��N�^[-���¢«�$!�&> � 8�«%���%;/�^[�®!\¾®:���/�*$A>?«)8�«!S �K1�«��*���]\u«�$K���Q[*�N��«!S<®:���/�9«�®:� \�«O8�«!S��%� M �*����«!S$\��%( � �¢«��]S ���]\!X
� �9«�®O�%�<$][�\��^[*�����][�\ "q�213���&;/;]S ����®l"¢«?\!X � �¢« [_\o��� \�����Su«j1�«?[-��"'�^\ [4�^��;��4�%�/�)S{�/Sl�%�]\ .�[_\$\^[-8�«G��S S<«:z�«�®:�^[-8�«
$¢«O8�[�®\« M «�X ��X-�m�Q\�;=�&�^[*�%�{��[-��"'��.<�H$��/�*�&����S � �%�/$!�Y\�«W�W«��Y\�«?\��%��$.-/}�«�$5"����-�%��S��%.�\�(7��S [*�N��«!S<®:���/�9«�®:�^[-����X
@F[-����S<« ¬�¬ XSR \ "��91 \W�%� [*.<;=�W«�.�«��N� �&�^[-���\�%(�%;/�^[�®O�%�P.,�&�/S3[~}Z.W���-�^[-;��_[�®O�&�^[-����X 3 "9«�� : [_\
� "¢«A�_[*�¢«��)S
\^[*ra«��%( � "¢«��%;/�^[�®O�%�{�)S^Sl���J$][-8�[*$¢«�$A>H�A13�98�«��W«����%� "5�%( � "¢«^�_[-��"N�b�]\�«�$��=� "¢«
�)S^S��9�#"/��\�®O�&;���®![-�2�#( ��S : �
1�«?[-��"N�^\O�8\�� [-��®O�%�0( �/�*�-� ®:�����¢«�®:� : �¢«��]S ���]\^1 [-� " : �9«���S ���]\ M @/�%"�Sl�&�O����\ �%�-�^[_\O�v�8S��&� �I�3s �T��«On �
¬���$f��� X
 \�«�®:����$Z�&;/;]S�����®�"Z�Y\�«?\)8%���*�/. «a"����-�%��S��&;="][�®�®:��S^Su«��4�&����S$\O�o���|«!S$[4����®:���/�¢«�®:�^[-8�[-�M�5>?«O�M1 «a«��U�213�

�)Su«���\��%( : �F�¢«���S ���]\q(7��S��A���%� �%���%( :�� ®:�����¢«�®:�^[-���]\���X� ; �2\$\^[->��W«^�]\�«<�%( \ �9®l" 8%���*�/.�«,"����*�%��S��%.�\
[*�C�%� �%�*�E�?�%;/�^[�®O�%��¢«O�213��S nC13���/�*$C>?«K���Z�]\u«J� "¢« \���\���«�. ( ��ST[4.,�&��« ®:��.<;���«O�^[-��� M �>��G� G �2\�� �&(7�0s
��\ �%�-�^[_\O� ¬���$�9%� X³E�H�/.W>?«!S<�%(,[4.,�&��«?\�®:���/�4$C>?«&\�����Su«�$ [*� � "¢«#"����-�%��Sl�%. X 0 "¢« [*��;����^;��&����«!S�� [_\
®:��S^S<«��*�&��«�$\1 [*� "V«���®�"U�%(3� "9«�.K� Su«?\��/�-�^[*��� [*�\������;����);��&����«!Sl�]\�1 [*� "+�K>]S$[-��"N� �¢«?\^\�8i�)S ��[*���K1 [-� " � "¢«

� � ;�.=I;<)>9.=IJ<436I�G<;�K O .=I;<�> CLC >H@JFU.=<�ILGH;�Bf<'`2> : ;;K�=%IJ<x;¾Ix>�;/@JF K)<43!FG;LK�.=I;<��
¹��u² >9`S.=I;<�<4Dh<48�<x;/. O <x@ C <xIxFhG9DUD @ =%I;<x;�ILFGK9IGHIxI : 3HGHI @ Fy@�;;<P<LK)<LK�7 ! >�=E< z <43 O >�;LI4<VGQ3F.!F

A IxFhG9D�;;< : 3HG9D¨;J<4.n=|>93=W�@ I�G z <¾> : .!K93!>�=�; 3 : DU<x@ DGFUW5<�B;GHIHWaw C 3!> C GHK5GO.!FG>�; O ILFGK9IGHIxI : 3HGHI @ 8~FGK]I/.¨;/>9.#Bf<R;J<P<LKJ<PK�7± TEIJ< � F_3!IHIL><]rDhGx=�@�@d.HGQ.=<\.=I�GO.'`2>93'.n=?>�3=<x@JFG@d.!>Q3!@�� � GH;;K�� ± U % [ Fy;Y@F<43!FU<x@ O .=IJ<�.!>9.HG9DS3=<x@JFG@d.HGH;LI4<�ILG<;�Bf<�IPG9DGI : DhGO.=<LK: @JFG;LK�� e � � k � ± O GH;;K�U t [ FG; C GO3HG9DUDU<PD O .=IJ<�.!>Q.HG9DY3=<N@JFy@d.HG<;LIP<�ILGH;mBf<\`�> : ;�K : @JFG;/K %�� � e %�� � � k %�� � ± U eJ< @ ;;8bGH; O+ <xFGK9IA.!>H; O © � G<;�K/@ O % sH¦ � [ 7� $�<PDUD ^P^P^c;/>9.�< M G<I4.=D @ 7�" : <\.!>�KDF^]f3HGHI4.!FG>�; O .=I;<�.!>9.HGQD¢; : 8CBf<43j>Q`|FG;�K)< C <x;;KJ<x;/.)Ix>�;/;;<xI4.!FG>H;L@�.=I;GQ.RIPGH;mBf< @d.!>Q3=<LK�FG;GH;�F K)<LG9DS8�<LK/F : 8fFG@�� � O Fc7 <]7 O .=IJ<
z >]D : 8�<�>9`a.=IJ<�IL>9DG>�K93HGQ8 K/F z F K)<LK�B @ .=I;<�I : Bf<�>Q`�.=I;<�=EG z <PDU<x;LKQ.=IS7 � > O FG;�`gGHI4.�� �� 6±;;< : 3!>�;/@¨ILGH;VBf<�Ix>�;/;;<xI4.=<PK�=�F_.=I�� �� 6± ;J< : 3!>H;L@P7
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�%(v®:��S^Su«��4�&�^[-����X 0 "¢« [4.,�&��«?\��)S<«
(n«�$ [*�N���a�a� "�Su«?\ "����4$J$¢«O8�[�®\«
1y"Y[�®�"K1 [*�*�¨®:���/$/��®:�y� "¢«�[*.,�&��«
1 [*� ","][-��"¢«?\ ��>]S$[-��"N� �¢«?\^\�>|«O����«!S3� "/�%�a�%� "¢«!S$\!X 0 "Y[_\�«��/"/�%��®\«�.�«��'��®O�%�a>?«�S<«O;|«��&��«�$x(7��S�\�«O8�«!S��%� �-�H�%;Y\!X
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Bv�8[_\G��«��¢«!S��%�*�-�<�&��Su«a«�$x� "/�&�3� "¢«�.a�"3 ��SP( ��S ��«��%(m�¢«���S��%�=�¢«O�213��S n�\�[�\�� "¢«?[�SP�&>Y[*�_[-�M�F��� 
 ) � � � X 3 "¢«!Su«���\3�
�¢«O�M1P��S�nx1 [*� " -�}-«�$��I;]S<«/�6®:��.<;�����«�$���1�«?[-��"N�8i�%�4�¢«?\'®:���/�*$K"/�98�« [-�^\.�«!S$[-� [*� [*��$/�]\��/S$[4�%���&;/;���[�®O�&�^[-���]\O�
���G�2��[*�¢«)�%$/�&;/�^[-8�[-�M�TSu«�.,��[4�]\b�<$¢«?\^[*���K�%���%�m(7��Sy.<�2\��b�9«���S��%��\���\���«�.�\!X

3 [-� " S<«?\�;?«�®:����a�W«��)S��][4�����I1 « ®O�%�!$][_\��^[4�����][_\ "a>?«O�21�«a«��J� "¢«�(7���*�-� 1 [*���<�W«O8�«���\��

¬ X��� ��� '8��!���*�� B �\� "¢« $¢«?\^[*���D�%(�� "9«5�¢«O�M1P��S�n $¢«O��«!S�.T[*�¢«?\x� "¢«!1�«?[-��"N�^\!X = }��%.<;��W«?\��)Su«5� "¢«
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