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� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
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L2 trigger

Detector

L3 Farm

Mass
Storage

L1 Accept

Level 2:
Asynchronous 2 stage pipeline
~20µs latency
300 Hz Accept Rate

L1+L2 rejection:  20,000:1

7.6 MHz Crossing rate
132 ns clock cycle

L1 trigger

Level1:
7.6 MHz Synchronous pipeline
5544ns latency
<50 kHz Accept rate

L2 Accept

L1 Storage
Pipeline:
42 Clock 
Cycles Deep

L2 Buffers: 
4 Events

DAQ Buffers 

PJW  10/28/96

Dataflow of CDF "Deadtimeless" 
Trigger and DAQ
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$ ª (  ª *�. � � /Aw#O :��$�.9�7y4 )R�<H ® �
$ ª (  ª  ª  #0 *�. � � / ��O :��$��9<7y4 w�®PH & �
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CDF Run II Preliminary
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e�y4QCQ ,0_U,0/z"V(2,.Q:,.bY"?8C3)/1aKyK,p"23�(2$48:e "?(+8C/E,.&)b�$�3)e�"?$4,
A�lX,08CTU,0/z_U,.bY"?3U@P(G5<,0@2,n(PyKWXWR,.aEyK=9(2,0='&)@?&�"?,.Q}cE8:/
¬Iy'&>aK@?&>"2yK@2,0(.q�!#e�b�$'&)/4TU,.(i8:/w"?$4,+(2,0QC,0b0"?8:3U/w,��Rb.8C,0/Kb0cw3U*4"?&)8C/K,0aw*zcX(2$K8}e "?8C/4Tt"?$4,+(?&>WX,%,.8CT),./z_U,0b0"?3)@iyK=
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¯.O |�������� � ­ �
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V 3U(28}"?8}_U,R¦ : © Z�� 6 Z � A i�� ® i��ml A�� Z i��ml A�� A
QZ_U,0@?&)TU,X¦ : © g � g g�� A Z � ® i�� § i��ji Z��ml i��ji
4 � _>&)@P8S&>"28C3U/�¦ : © l��mi 6 l�� Ang l�� � 0 l�� � 0 l�� � i l�� � l l��ml)§
QZ_U,0@?&)TU,X¦ : © g � g g�� A Z � ® i�� § i��ji Z��ml i��ji

3)@�a43657/R5<,0@2,%=o3U(P8:"28:_U,���3U@�/K,.TU&>"?8}_U, � 8:/X*-3)"?$Rbv&>(2,.(0u`"2$K,ZQS&)@PTU,.( "�aK,0_`8S&�"?8C3)/
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Q+/43)"?$K,0@�=-3U(P(28C*4QC,�(Pc`(P"2,.WX&>"?8:b�,.�o,.b0"�"?$'&�"�$K&)( "23%*-,�b.3U/K(P8CaK,0@2,0ap8C(�"2$K,<&>b.b.y4@?&)bYct8:/t(P8CWLy4QS&>"28C/KTi"2$K,
WR8C(P(28:/KTp"?@2&)/K( _U,.@P(2,V,./4,.@2T>cUu � £�� uK8:/�T[3U/z"?,�;i&>@2QC34q�«�,By4(2,B,0_),./z"7"?3U=-3UQ:3UT)c
b.yO"?(i"?$K&>"7&)@P,Gb.3U@P@2,0QS&>"2,.a
578}"?$ � £�� q
�'3U@p@P,0e�,0@2,./4b.,)u�5<,�b03UWX=K&)@2,w"2$K,�aK8:(P"?@P8C*KyO"?8C3)/K(p3)e � £���8C/ r _ ­5­�a'&>"?&9&)/KahT1; *zc�(2,0QC,.bY"?8:/KT

,Y_U,0/I"2(+='&>(2(28:/KTR&)b.b0,.=4"?&)/Kb0,�@P,.¬IyK8:@2,.WR,./z"2( h &>/Ka�&L@2,.¬IyK8:@2,0WX,0/I"7"2$'&>"k"?$4,B8C/z_>&)@28C&)/z"kWw&>(2(i3)e "?$4,G"r5<3
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e�3U@<��� fg?h2� ¬ � inlL¡B,0¢V£)¤ ¥ qj«�,%yK(2,+§ g3: ;+qjS�q`$K8:TU$K,.( "i=-3U(P"2,.@P8C3U@�aK,0/K(28}"rc
8:/z"?,.@ _>&)QC(n"?3~aK,Y"?,.@PWX8:/K,�"?$K,�WX&�MO8CWLyKW &)QCQ:3d5<,0a b0@23U(P( lr(P,.bY"?8C3)/ _>&)QCy4,�"2$'&>"
5^,[@P,.=-3U@P"X&)(
"?$K,��'/'&>Q
Q:8CWR8:".qj;<3UWp*K8C/K,0a[Q:8CWR8:"^8C(k3U*O"�&)8:/K,.a�*zc�yK(P8C/KT
"?$K,V=K@P3Oa4yKb0"73)e�"r5<3RQC8:­),0QC8C$43O3`aXe�yK/4b0"?8:3U/K(po

�V� ��� ¬ � ��� � � ��� � � � � � � ��� � � ® q � 6 �
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�k�������o�	���[V�@P3U*'&)*48CQC8}"rcwa4,./K(P8:"rc�e�yK/4b0"?8:3U/ �#V�@23)*PcB� � 3)e "?$4, fg?h ] fg?h =K@P3OaKy4b0"?8:3U/�b.@P3U(2(xlr(2,0b0"28C3U/�3U*4"?&)8C/K,0ae�@P3UWJ,0QC,0b0"?@P3U/
b�$'&)/K/4,.Q'a'&>"?&R��"?3)= � uzWLy43U/nb�$'&)/K/4,.Qma'&>"?&
��WR8CaKaKQ:, � uU&)/Ka
e�3U@j*-3)"2$Rb�$K&)/K/K,0QC(�b.3)WL*K8C/4,.a��*o3>"2"?3)W � q�V�QC3)"2(7&)@2,V3U*4"?&)8C/4,.a�8C/�&)(P(2yKWR=4"?8:3U/�"?$'&�" � ,Y_U,0/I"%578CQ:Q�*-,Ge�3UyK/Ka�8C/�,v&>b�$[3)e "?$4,�b�$K&)/K/K,0QC(&>/Ka[y4(28C/4Tw�J� fg?h?� ¬ � inlR¡B,0¢�£>¤ ¥ q
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« ,R$K&d_),X"23�"?&)­),R8C/z"?3[&)b0b.3UyK/z"t/K3)"�3U/KQ}c1"?$4,Re�&)bY"V"?$'&>"�=-3U(2(P8C*KQ:,
(Pc`(P"2,.WX&>"?8:bR,���,0b0"2(L&��o,.bY"t"2$K,
3d_),.@?&>QCQi@2&>"?,�3)e%,0_),./z"?(R='&)(P(28:/KT�3UyK@n(2,0QC,0b0"?8:3U/K(0u�*4y4"X&)QC(P39$K3d5 "2$K,�,0_U,0/z"?(X&)@2,�aK8:(P"2@28C*4y4"?,0a &)WX3)/KT
"2$K,ne�3UyK@B@P,.TU8:3U/K(.q �B/4,R,NM4&)WX=4QC,n8C(%"?$K,+�P,0"V(Pbv&)Q:,
yK/Kb.,0@P"?&)8C/z"rc�oB57$K,./�"?$K,
(Pbv&)Q:,n8C(BWR36_),.a~yK=9e�@23UW
8}"?(Vb.,0/z"?@?&>Q�_>&)Q:yK,)u�='&>(2(28:/KTE,Y_U,0/I"2(t578:QCQj3U/ &v_U,0@?&)TU,X$'&v_U,RWX3)@2,+�P,0"2(p&)/4a~"2$K,.@P,0e�3U@P,X3U/4,Rb.&)/�,NMO=o,0b0"
&RWX8:TU@?&�"?8C3)/�3)e�"2$K,�,0_U,0/z"?(+e�@P3UW�"?$4,t*K8:/K(7578:"?$�QC3d5^,.@Z/IyKWL*-,.@Z3)e-�P,Y"?(7"?3R*K8C/K(k578}"?$E$48CTU$K,0@7/`y4WL*o,0@
3>e��P,Y"?(.q���3�$'&)/4aKQC,w"2$K,.(P,�,.�o,.b0"2(.u�5<,��'@P(P"
aK,Y�'/K,�& i ��A1Ww&�"?@28 M 
 � !du�57$K,.@P, �B@PyK/K(n3d_U,0@n"?$K@P,.,
� ! �"� *K8:/K(p&>/Ka �1@PyK/K(p3d_),.@t"r5^31*K8:/K(�8C/�� � u�578}"?$~,v&)b�$�_>&)Q:yK,R*o,08C/KT�"?$K,R,YMO=-,.bY"?,.a &>b.b.,0=4"�&>/Kb.,�8:/
&�b.3)@2@2,0(2=-3U/KaK8:/KT�*K8C/�q
�'3U@Ba4,0_`8S&>"2,.a~bv&)(P,.(0u�5^,X@P,Ylrb.&)QCb0yKQS&�"?,p"2$K8C(VWX&>"?@P8}M1&)/Ka~bv&)Q:Qj8:" 
 � qn«�,n"2$K,./
8:/z"?@23`aKyKb0,�&1='&)@2&)WR,0"?,0@ 4 &>(2(23`b.8C&>"?,0as578:"2$ &E='&)@ "?8Cb0yKQS&>@t­I8C/4a�3)eZyK/Kb.,0@P"?&)8C/z"rc�&>/Ka�yK(2,�Q:8C/K,.&)@28��.,0a
&>=K=K@23vMO8CWX&>"28C3U/�e�3U@ 
L� 4 � &)(Io
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 � !�O 4 � � 
 �� ! � 
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« ,E"?$K,0/ b�$K3O3)(2,9&)/ &>=K=K@23)=K@28C&>"?,[=K@28:3U@3V�@23)*PcB�Je�3U@w,.&)b�$ bv&)(P,)u7"?@P,v&>"�b03U@2@P,.(P=o3U/4aK8C/KT 4 � (�&)(
/IyK8:(?&)/4b.,�='&)@2&)WR,0"?,0@2(n&>/Ka�8C/z"?,0TU@?&�"?,X"2$K,.W 3Uy4".q1«�,�b.&)QCQ�"?$K8:(L& �	� g � � - WX,Y"?$K3`a�u�&)(p3U=K=-3U(2,0as"?3
��� ��{�­ �EWX,Y"?$K3`a�uj57$K,0/�5^,�&)(2(PyKWR,�"?$'&>"p"?$K,�( cO( "?,0Ww&>"28Cb0(naK3O,0(n/K3)"nb.&)yK(P,�/43)"?8:b.,v&>*KQC,XWX8:TU@?&>"28C3U/
*-,0"r5^,.,0/1*K8:/K(.q
!r/�&)a4aK8:"28C3U/�u (23)WX,X3)ek"?$K,XyK/Kb0,.@P"?&)8C/z"28C,.(0u�,)q TKqEQ:yKWR8C/K3U(P8:"rc93)@�"?&)ys!�cLu�&)@2,Xb.3U@P@2,.QC&>"?,0as*-,0"r5^,.,./

,0QC,0b0"?@P3U/9&)/4a1WLyK3U/[b�$'&)/K/4,.QC(0qWR�&)b�$E3)ej"?$4,.(2,pyK/Kb.,0@P"?&)8C/z"?8:,.(%8C(7"?@2,.&>"?,0a1(2,0='&)@2&>"?,0Q:c[&)(2(PyKWR8C/KT � lnl :
b03U@2@P,.QC&>"?8:3U/w*-,0"r5^,.,0/�"2$K,G,0QC,.bY"?@P3U/�&)/Ka�WpyK3U/�b�$'&>/K/K,.Q:(.q�!r/�±v²�³�´ µE���	� I�uO5^,BTU8:_),G&p(P$K3U@ "k(2yKWRWX&)@Pc
3>eZ"2$K,�&)(P(2yKWR=4"28C3U/K(pyK(2,0a�8:/s�K"2"28C/KT4q9��39(P8CWR=KQC8}e c9bv&)Q:b.yKQC&>"?8:3U/K(0u�5<,�(P,.='&>@?&>"2,.Q:c b.3)WL*K8C/4,�&)QCQ�e�yKQ:Q:c
y4/Kb.3U@P@2,0QS&>"2,.a���� ��{�­ �dl#"rc`=-,pyK/4b.,.@ "�&)8:/z"?8C,0(78C/z"?3R3U/K,�8C/Kb0QCyKa48C/KTn"?$4,tyK/4b.,.@ "�&)8:/z"rc�aKyK,V"?3wQ:8CWR8:"2,.a�T1;
( "�&>"28C( "?8Cb0(.q

�%3>"?,�"?$'&�"XWX&)/zc 3)eZ"?$K,�yK/Kb0,.@ "�&)8:/I"28C,0(XaK8:(2b0yK(2(P,.a &)Q:(23~&��o,.bY"KT1;�l#*'&)(P,.a�*K&)b�­ITU@23Uy4/Ka ,.( "?8:Ww&�l
"28C3U/4(.q « ,E='&)@2&)WR,0"?,0@28��.,�"?$K,[b�$'&)/KT),.(w8:/ "2$K,[*K&)b�­ITU@23Uy4/KaK(�8:/�"2$K,E(2&)WX,�5<&dc &)(R5<,[aK3 e�3)@R"2$K,
(P8CTU/K&)Q�&)b0b.,.=O"�&)/Kb0,)u-,)q TKq�,YMO=-,.bY"?,.aE/`y4WL*o,0@73)e�*K&)b�­ITU@23Uy4/KaE,Y_U,./z"2(+b.3)WX8:/KTLe�@23UW T1; 8:(k(2bv&>QC,.a�578}"?$
Q:yKWR8C/K3U(P8:"rcX*zc�&)(2(PyKWR8C/KT � l�l : b03U@2@P,.QS&�"?8C3)/�*o,Y"r5<,0,./Eb�$K&)/K/K,0QC(Z&)/Ka�*-,0"r5^,.,./E(28CT)/'&)Q�&>/Ka TE;�lr*'&)(P,.a
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±v²�³�´ µ~�o�	��I��[a%&)/KaKQ:8C/KTn3)e�(Pc`( "?,.WX&>"28CbVyK/Kb0,.@P"?&)8C/z"28C,.(k8:/�"?$K,B�K".q
��cO=-, T[,Y"?$K3`a V�@28:3U@UV�@23U*�cB�k� 4 � cG,.T)@2,.,V3)ej;<3U@P@2,.QC&>"?8:3U/
�),0"+DOb.&)QC, Ww&>"2@28 M TU&)yK(2( � lnl3:
� £�� Ww&>"2@28 M � 8:e;l 4 4 4 � u',.QC(P, l � lnl3:
VHcB� /IyKWp*o,0@ TU&)yK(2( � lnl3:|�!�c /IyKWp*o,0@ TU&)yK(2( � lnl3:! D4� /IyKWp*o,0@ TU&)yK(2( � lnl3:��D4� /IyKWp*o,0@ TU&)yK(2( � lnl3:
S�yKWR8C/K3U(P8:"rc /IyKWp*o,0@ TU&)yK(2( � lnl3:
4 /IyKWp*o,0@ TU&)yK(2( l :
­I�*¯ � !�c /IyKWp*o,0@ TU&)yK(2( l :
(P"?&>"vq�,0@2@23)@ /IyKWp*o,0@ TU&)yK(2( l :

*K&)b�­ITU@23Uy4/KaK(.q�« ,k&)b0b.3UyK/z"�e�3U@j,���,0b0"2(�3>eo*K&)b�­ITU@23Uy4/Ka
WX8:TU@?&>"28C3U/t*o,Y"r5<,0,./R@2,0TU8C3U/4(jaKyK,i"23i�P,Y"�,./4,.@2T>c
(Pbv&)Q:,�&)/Ka � £5�1_>&)@28C&>"?8:3U/K(^8C/�"?$K,V(2&)WX,B5<&vc�&)(ie�3U@i"?$4,�(P8CTU/K&)Q&T1; &>/Ka[=4@2,.(P,.@ _U,t& � l�l : b03U@2@P,.QS&�"?8C3)/
*-,0"r5^,.,0/1b�$'&)/4/K,.Q:(+&)/4a�*-,0"r5^,.,0/1(28:TU/'&)Q�&)/Ka�*'&)b�­ITU@P3UyK/KaE&)b.b0,.=4"?&)/Kb.,�,.( "?8:Ww&>"28C3U/4(.q
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« ,i�'/'&)Q:Q:ctyK(2,7"?$K,kQ:8C­>,.QC8:$K3`3Oan&>(�8C/
R�¬`(0qS� ® q � 6 � &)/KaE� ® q � Z � 578:"2$ � ��aK,Y�'/K,.aw&)(�&B(2yKW�8:/n¬Iy'&)aK@2&�l
"2yK@2,0(n3)eZyK/Kb03U@2@P,.QS&�"?,.a�( c`(P"?,0Ww&�"?8CbwyK/Kb.,0@P"?&)8C/z"?8:,.(n&>/Ka�(P"?&>"?8:(P"?8:bv&)Q�yK/4b.,.@ "�&)8:/z"rcsaKyK,�"231QC8:WX8}"?,0a T1;
( "�&>"28C( "?8Cb0(t��QS&>(P"kTU@P3UyK=�8C/�±v²�³;´ µ~�o�	� I � q
� 3E&)b0b.3Uy4/I"�e�3U@B( cO( "?,0Ww&>"28CbR,.�o,.bY"?(�b.3U@P@2,.QC&>"?,0a *-,0"r5^,.,0/sb�$'&)/4/K,.Q:(p&)/4a~e�3U@V=-3U(2(P8C*KQ:,n(Pc`(P"2,.WX&>"?8:b

(P$K8:e "2(.uK5^,p&>a��PyK(P" 4 1 8:/�"?$K,VQ:8C­),0QC8:$K3O3`a�o

4 �1 ¬ 4 �1 � � � O � - � � � �� � �
4 �1 ¬ 4 �1 � � � O � - � � � �� � � � ® q � 0 �

57$4,.@2, ��@2yK/4(^3d_U,0@<&>QCQK( cO( "?,0Ww&>"28Cbk"rc`=o,0(.u � � 8C(j"?$4,%(P8��.,73)e-"?$4,Z( c`(P"?,0Ww&�"?8Cb7yK/4b.,.@ "�&)8:/z"rc
3)eo"rc`=-, �Pu`&)/Ka
- � &)@P,nb.3U@P@2,.(P=o3)/KaK8C/4T[,08CTU,0/I_),.bY"?3U@P(.q
«�,R&)b0b.3U@PaK8C/KT)Q:c1b03U@2@P,.bY"�e�@2&)b0"28C3U/4( � �ju � ! &)/Ka � �<qL«�,n"2$K,./
@P,Yl 57@28:"2, R�¬mqC� ® q � 6 � &>(

�B� ��� ¬ � �j� �- � � �- � ��� � � � � �- � � � ��� � � � � �- � � � ® q � § �

57$4,.@2, �j� �- � 8:(7&)(2(PyKWR,.a�"?3
*o,V&
V�@23U*�cB��e�3U@ �- &)/4a[8:(7&
=4@23`aKyKb0"Z3)e�8C/4aK8:_`8Ca4y'&)QuV�@P3U*PcB��(t��WX3U( "73)e



���������
	��
������	�������������� \�� ����� �!�#"%$&�'��()���*�!+-,.�/�
��� �U� l

57$48Cb�$�&)@2,+(28CWR=KQ:,%Tz&>yK(2(<e�y4/Kb0"28C3U/K(0u4,NM4b0,.=4"7e�3U@�"?$K, � £5�Eb.&)(2,>uK57$K,.@P,V& �6l e�yK/KbY"?8C3)/�8C(<&)(2(PyKWX,0a � q��k$K8:(
(P8CWR=KQC,+=K@23`b.,0aKyK@2,�=K@P36_`8:aK,.(7aK,0(28C@P,.a�_>&)QCyK,0(73)e�b03U@2@P,.QC&>"?8:3U/K(i*-,0"r5^,.,0/E"?$K,B"r5^3Xb�$K&)/K/K,0QC(.q

132�1 � F�A�� B�> �?F�B � 7=G���> 7:9C�IA
<

« ,%=-,.@ e�3U@2W (P,0_U,0@?&)Qob.@P3U(2(xlrb�$K,0b�­`(k"23�_),.@28}e c
"?$K,Z8C/z"?,0TU@28}"rc
3)e�"2$K,Z�4"2"?8:/KT�WX,Y"?$K3`a�&)/4aX"?3�_>&)QC8:a'&>"?,
"2$K,V=K@23`b.,0aKyK@P,t8:/�"2$K,Vb.3U/z"2@23UQ�@P,.TU8:3U/K(.q

�d���U��� �������  H¢���¥� ;�����v¤

� 3L(2$K3d5 "?$'&�"<"?$4,+�K"2"28C/KTp@23Uy4"28C/K,%=K@23`aKyKb0,.(i,NMO=o,0b0"?,0a[@P,.(PyKQ:"2(.uO5^,B=-,.@Pe�3)@2W "?$K,%e�3UQCQ:36578:/KT�b�$K,.b�­/o
e�3)@%,.&)b�$13)ej"2$K,Ve�3UyK@Z@2,.T)8C3U/K(0u'5<,t(2yKW yK=E"2$K,�@?&>"2,.(%e�3)@ � ­`/43657/
��*'&)b�­ITU@P3UyK/KaK(%578:"?$�"?$K,�,YMO=-,.bY"?,.a
/IyKWp*o,0@�3)e | ,Y_U,0/I"2(�8C/L,.&)b�$
@2,.T)8C3U/n&>(j=K@2,0aK8CbY"?,0an*Ic°T1;+q)« ,<"?$4,./
bv&)Q:b.yKQC&>"?,�"?$K,<,YMO=o,0b0"2,.aR/`y4WL*o,0@
3>e4( "?3U=V,0_),./z"?(�8C/B,.&)b�$t3>e`"2$K,�@2,0TU8C3U/4(�&)(2(PyKWR8C/KTk"?$K&>"�(P"23U=�=K@23`aKyKbY"?8C3)/B,YMO8C( "?(�578:"2$�(P3UWR,jb.@P3U(2(xlr(2,0b0"28C3U/
&>/Ka
&)aKan8}"�"23+"?$K,<(2yKW�q�« ,i@23)yK/KaLyK=L"2$K,i,NM4=-,.bY"?,0aR@2&>"?,^"?3G@P,.=K@P,.(2,0/z"�"?$K,i3)*K(2,0@P_U,0aX/IyKWp*o,0@j3)e'a'&�"�&
,Y_U,0/I"2(Z&)/Ka�&)=4=KQ:cR3UyK@<(P"�&>/Ka'&)@Paw�K"k=K@P3Ob0,.aKy4@2,)q��k$4,B@2,.(PyKQ:"<3)e�"?$48C(<=4(2,.y4aK3>lr,NMO=o,0@28CWR,./z"ie�3)@�"2$K,Gbv&>(2,
3>e�& � inlR¡V,Y¢ (P"?3)=�578}"?$[&Rb0@23U(P( lr(P,.bY"?8C3)/[3)e � ln=K*[578}"?$�"?$4,��K"%&)=4=KQC8:,.a�"?3
"?$4,tWLy43U/�b�$'&)/K/K,0Q�3)/KQ:c
8:(i8CQ:QCyK( "?@2&>"?,0a�8C/��k�������o����	�q�!#"i(2$K3d57(k"?$K,B3)y4"?=KyO" V�@P3U*PcB��&)(7&pe�y4/Kb0"28C3U/�3)e�"2$K,B(P"23U=�b.@P3U(2(xlr(2,0b0"28C3U/
&>/Ka[8}"78C(kb0QC,v&>@2Q:cX8C/�TU3`3`a[&>TU@2,0,.WR,./z"k578:"2$�"2$K, � ln=K*[,NMO=o,0b0"�&�"?8C3)/�q
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« ,Ra4,0�'/K,w& r _ |4|�b.3U/z"?@P3UQ�@2,0TU8C3)/ *zc9"?8:TU$z"?,0/K8C/KT�"2@?&)/K( _U,0@2(2,wWw&)(P(Vb.y4"�"?3E� ���!y�� � £�� � 4 Ang
¡B,0¢t£>¤Y¥%&)/Ka�@2,0=KQS&)b08C/KTL"2$K,Vb.y4"%3U/����1578:"2$�&Rb0y4"Z3U/�&
_),.b0"23U@Z(2yKW 3>e�"?@2&)/K( _U,.@P(2,tWX3UWR,./z"?&L3)e�"2$K,
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