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!#��. .#��3���4/9��(� �U¤_wz¥ML�©cH6e t�H6e §���y@J u!L��CJ y_e t ¥�§�¤Q��w ��{Ue|uxe|w tYyQtxe_H�© r.X eZH�l�Q6m ª|¥ H_eCF
!#��. 1�� 7���!��2��8/9'���:� ��dQ��rGHbJ«e�t�N_y �?e�wzt$9_¤?¥�©«r�uze|w t ��rGH 	[�C?�t_F
!#��. �,����!���. 7#�'!��2��8�9����:� ��©«rQª J«yGH6e t!H6e §���y@J u!L �CJ yQe�t�¥�§�L���wz©«�CN@J«e�tYyQtxe_H�© r#X eZHFl�Q6m�u ��t i ª ¥bH�F
!#��. �	�������� 7#�'!��2��8�9����:� �dH6e*�Qr_e t}tvuz��uz©«ª/L ��wx© ��NGJ e tY§ ¥�w'X eZH ::ª ¥bH6eCF > JcJW© uxe�{5t¦©«rSuxd_© t �GJ«e���wxe$ª|¥�rQtx©«tvuxe�r�u ux¥N��JcJ
	Q©U?�d�ugyQr_© u t 9���rGH ��wzeUt�uz¥�wze_H'©«r ��ª|¥�{U{U¥�r t�u ��uz©«ª�L���wz©«�CN@J«e���wxe �]H6e*�Qr_e_H ©«r ª|wvu�D < ^�¨CF ��tx{.F�c�d_e �GJ«e5ª wxuID < ^�¨�F ��tv{
wxe���yQ© wze�t�uxdQ©«t ©«rQª\J yGH_e �GJ eg§ ¥�w�§ ¥�wz{5��uzt_F c�d_e�L���wz©«�CN@J e t ��wzeRH_e��Qr_eZHS��t�e#6�uze|wzrQ��J]txy@N_wz¥�y6uz© rQei©«rStvdQ��wxeZH L���wz©«�CN@J e t\F dVF
�� #�  �1,� � �]H6e*�Qr_e tYuxd_e1QG:�p�ª ¥�{U{�y_r_© ª|��ux©«¥�r�¤Q��w ��{Ue|uxe|w t�N[e|u h�e�e|rSlRQ_mot_F
�� #� !��,� � �]H6e*�Qr_e t5X > h3wze�txe|wIL�eZH J ¥6ª���ux©«¥�r[tY§ ¥�w'QG:�pY© r�uze|wx§���ª eg©«r.h d_© uzeCF ��tx{.F
�2�'��4�0�� � ©«tK� d_e���H6e|wquz¥ wzy_rDt h���¤"ª|¥ H_e�¥�rDlimon ¥�wq© r3tv©«{�yGJ«��ux©«¥�r,{U¥bH6eCF p uqdQ��tKtvy@NQd_e���H6e|w �GJ«e�t
¥�§ © H6© ¥�u_F d+9.¥�yQw ¥Mh r u�¨�¤[e t\F d+9.tvuIH6©«¥GF d+9 txy_r y6uz©UJ F d�9 H6¤_y y6uz©UJ F d+9 H6¤_y[ªM§ ? {5��¤VF d�9 tzª © ª ¥�{.F d+9 h d_© uxe ª ¥�r�uzwx¥�J F d+9
h d_© uze H6e|§���y@J u_F d+9 wze_H ª ¥�r�uxwz¥CJ F d+9[wxeZH H6e §���y@J u_F d+9 {U��ª wz¥GF d+9Gh dQ© uze txdQ��wze_H L���wz© ��N@J«e�t_F d�9_wxeZH txdQ��wze_H L���wz© ��N@J«e�t_F d�9Q��rGH
{�© ª wze�tvux¥�wxe ¤[��w ��{5t\F dVF {5��ª|wx¥ F d+9bh dQ© uze txdQ��wze_H L���wz© ��N@J«e�t_F d�9�wze_H tvdQ��wxeZH L���wz©«�CN@J e t\F d+96��r HF{U© ª wze�tvux¥�wxe ¤Q��wz��{5t\F dVF
�����,��� 1�� 7��'!��	��8/9����6� �Uª ¥�r�u ��©«rQt!Q K < d[��rGHbJ«e�N_y � e|w t 9Q¤[¥�© r�uxe�wzt ��rGH 	[��?�t\F
�����,��� �,���'!��'. 7��'! �2��8/9����:� ��ª|¥�r�uz��© r[t5H6e §���y@J u!L��CJ y_e t�¥�§�L���wz©«�CN@J e tYyQtveZH�© r 0 d_© uxe$l�Q6m t hY��¤ y_r_© u ª|¥ H_eCF
�����,��� �	���'���' 7��'! �2��8/9����:� � ª ¥�r�u ��©«rQt'tvuz��uz©«ª L ��wx© ��NGJ e t�§ ¥�w < >'K < j�m�Q6n Q h���¤�n¦rQ© u :Dª|¥ H_eCF3c�d_e�txe.© uze|{5t
��wze ª ¥�{�{U¥�r ux¥7�CJUJ)	Q©c?�d�u�t hY��¤.y_r_© uzt���rGH.tvux¥�wxeZH © r��Gª ¥�{U{�¥�r t�u ��uz©«ª L���wx© ��N@J«e ��wxe �#H6e��QrQe_H.©«r!ª wxuID < ^�¨CF ��tx{SF
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tvdQ��wxeZH L���wz©«�CN@J e t\F dVF
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Power-up/ 
Reset 

Bootstrap 
Loader

Initialize Blue 
DSP 

Hardware and 
Software

Load Interrupt 
Vectors and 

all Flight 
Software

Action

1) Reset 56001 I/O Ports.
2) Initialize 56001 Registers
    and I/O Ports.
3) Initialize software
    constants and variables.
4) Enable Interrupts.
5) Return Global Bus.

Background 
Do Nothing 

Loop

Fast Mode 
Computation

Bus I/O 
Interrupt 
Service 
Routine

Serial 
Communications 

Interface 
Interrupt Service 

Routine

1)   Output Status, Error and Heartbeat Information.
2)   Collect Parity error Statistics.
3)   If Required Sample Fast Mode Pixels.
4)   If Required Output Fast Mode Data.
5)   If Requested Perform RAM Test.
6)   If Requested Input Image Window Setup 
      Information.
7)   If Requested Input Fast Mode Window Setup 
      Information.
8)   If Requested Output Raw Data.
9)   If Required Output Image Mode Data.
10) Return Global Bus.

Action

1)   Input command from SCI Interface.
2)   Execute command.

List of Current Commands:
    1)   Heart beat request.
    2)   Use Ping Image accumulation area.
    3)   Use Pong Image accumulation area.
    4)   Debug command 1.
    5)   Debug command 2.
    6)   Enable Events.
    7)   Disable Events.
    8)   Enable raw data output.
    9)   Spare1.
    10) Enable RAM test.
    11) Disable RAM test.
    12) Load Image window  Constants .
    13) Load Fast Mode Window Constants.
    14) Enable FM data output.
    15) Disable FM data output.
    16) Spare2.

Raw Data 
Input Interrupt 

Service 
Routine

Action

Action

Input a raw 
photon and 

buffer for later 
registration.

Action

Blue DSP Software Block Diagram

Photon 
Registration 
for Image 

Mode Data

Raw Data 
Output Mode
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CASM

WhiteOS

C ASM ASMCC

White
Science

Red
Science RedOS Blue

setup.h

cwhite.h cred.h

white_
default.h dpu_util.h

red_
default.h

white_
control.h macro.h

red_
control.h

red_shared_
variables.h

white_shared_
variables.h

our_own_
types.h

asm_idiot.h idiot.h

sci_com.h

dpucfg_map.h

mic_restore_
params.h

asm_
dpucfg_map.h

asm_sci_
com.h

asm_red_
control.h

sci_ram.h

white.h
white_

buffers.h
white_static_
variables.h

white_os_
variables.h

white_
crt0_equ.h

red_
crt0_equ.h

red_os_
variables.h

red_static_
variables.h

red_
buffers.h red.h
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��wze �:6�eZH�F

W 66¤[¥�tvy_wze � uxd_e �QrQ��JYª ¥�JUJ«e�ª uxe_H HQ��uz�:9�ª|¥�rQtx© t�uz© r@?G¥�§ ps{5��?�eNh'¥ H_eF��r H[j ¥�w/[Q��tvu�h'¥ H_e]H_��u ��9 ��rGH
¥�uxdQe|w5H_��u ��¤_wx¥bH6y[ªMuzt���txtx¥6ª © ��uxeZH�h © uxdS�Utv©«r@?CJ«e$kihDª|¥�r#�G?�y_w ��ux©«¥�r F > r kihDe#66¤?¥�txy_wxe
ª|��r ª|¥�rQtx©«tvu ¥�§ ps{5��?�egh'¥ H_e/H_��u ��9���� ; ps{5��?�e$h ¥bH6eg§ w ��{Ue�t ª|¥ %s�CH@H6eZHFux¥5¤_wz¥bH6yQª e
uxd_eU��ª�ª y_{�y@J«��uxeZH'©«{U�C?�e=8�txd_© § u % ��rGH�%s�CH@H ; 9]��r H[j ¥�wR[[��tvuih ¥bH6e H_��uz��9�H_��uz�N§ wx¥�{,�Ftxe#%
��yQe|rQª|e ¥�§�[Q��t�u h ¥bH6eiux©«{Ueit J«©«ª|e�t$9_��t�h�e_JUJa��t�¥�uxd_e�w�HQ��uz��¤_wz¥bH6yQªMu t\F W���ª dNe 66¤[¥�tvy_wze}© t
��tztv©c?�r_eZH �Uy_rQ©>��y_ege#66¤?¥�txy_wzei© H6e�r�uz© �?ª|��uz© ¥�rFr�y_{�N[e�w_F

W766¤?¥�txy_wze}uz© {Ue 8	��
 ; � ��rS© r�uze\?�e�w r�y_{1N?e|w ¥�§�uxw ��ª�i�© rG?�§ w ��{Ueguz© {Ue�t$9���
 ������	9Quxd_eguz© {Ue$¥ML�e|w5h d_© ª dSps{5��?�e
h ¥bH6e § w ��{Ue�t���wxe¦ª|¥ %s�CH@H_e_H�ux¥$¤Qwx¥bH6yQª|e¦��rN��ª|ª yQ{�y@J ��uze_H�© {5�C?�e¦��r H[j ¥�w uxd_e}ux©«{�e}¥ML�e|w
h d_©«ª d#[[��tvu h'¥ H_e/H_��u ����wxeg��ª0��y_© wze_H@8 u�¨�¤_© ª|�CJUJ«¨���
�� ; DCD�D�t ; F

[_w ��{Ue � ��tx©«r@?CJ«eg© {5��?�e�ª ¥CJcJ«e�ªMuze_H���u}tx¥�{Uei© r�uxe�wx©«{4¤?¥�©«r�u¦© rS��rSe 6�¤?¥�txy_wzeYN�¨5uzd_e$limon 9Gh d_©«ª d
uxd_e�r5¥�¤?e|w ��uxe t ¥�rU© u § ¥�wotx¥�{Ue © H6e|r�ux©+�[�CN@J e�u ��t igF�c�d_© t�ª���rdN[e �iuxw ��ª�i�© rG?}§ w ��{Ue	9�ps{5��?�e
h ¥bH6eg§ wz��{Ue	96¥�w![[��tvu¦h ¥bH6eg§ wz��{UeCF

c~w ��ª�i�© rG?�§ w ��{Ueiux©«{Ue 8	���*; � uxd_e7ux©«{Ue7¥ML�e|w]h dQ©«ª d:e\L�e�r�uzt���wze7��ª�ª y_{�y@J ��uxeZH ©«r��"�,%�.����J#�%�. {Ue|{U¥�wz¨�ux¥ § ¥�wx{ �
uxw ��ª�i�© rG?U§ wz��{�e�F}c�d_e�§ wz��{�e�ux©«{Ue�© t ª|¥�rQtvuxw ��©«r_e_HSN�¨�uxd_e�ux©«{Ue�wze0��y_©«wxeZH.N�¨�uzd_e�limon
ux¥}ª���J ª y@J ��uzeo��uxw ��ª�i�©«r@?¦tx¥CJ«y6ux©«¥�r$��rGHg¤[e�wv§ ¥�wx{:uxdQe�txd_© § u % ��rGH�%s�CH@HVFWc�d_© tW© t]r_¥�u���§ e ��uzy_wxe
¥�§ uxdQe�H6e|uxe ªMux¥�wYNQy6ui¥�§ uxd_eUlimon 9a��rGH © t}r_¥�uiy[tve�w txe\J«e�ªMu ��N@J«e�8�� � � OCD�t � c 1�l � ;'N_y6u
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c~wz��ª�i�© r@?�§ w ��{Ue � wz�=h © {5�C?�e ª|¥CJcJ e ªMuxeZH.©«r!�Suxw ��ª�i�©«r@?S§ w ��{Ue5ux©«{UeFtvux¥�wxeZH © r e�© uzd_e|w�uxd_e��"�,%0.F¥�w��J#�%�.
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h © uzd_© rS{Ue|{U¥�wx¨ h ©«rGH6¥Mh¦t$9 h d_e uzd_e|w�uzd_e|¨ ��wxeiyQtxe|w�wze0��y_e�tvuxeZH ¥�w5H6e�tx©U?�rQ��uze_HN§ ¥�w�?�y_© H6e
t�u ��w t\F

:�y_wzwxe�r�uYuzwz��ª�i�© r@?�§ w ��{Ue � ©«t�tvux¥�wxeZH�© r5e�© uzd_e|w uzd_e��"�,%�. ¥�w��J#�%�. {Ue|{U¥�wz¨	9���rGH�© t8h d_e�wxe�uzd_e¦wze�ª e�©UL�e_H�h p :!e\L�e|r�uzt
��wzeiwze\?�©«tvuxe�wxeZH]N�¨ uxd_e 1�J«y_e$lRQ_mot_F�c�d_© t © t¦��J tv¥�uzd_e J ¥6ª���ux©«¥�r�§ wz¥�{ h d_e|wze [Q��tvu}h ¥bH6e
H_��u ����wxege 6�uzwz��ªMuze_H�F

mowxe_L�©«¥�y[touzwz��ª�i�© r@?�§ w ��{Ue � ©«t¦tvux¥�wxeZH ©«rSe|© uxd_e�w uxdQe��"�,%0.$¥�w��J#&%0.�{Ue�{�¥�wx¨ �Euxd_e�¥�¤_¤?¥�tx© uze�{�e�{U¥�wz¨5§ wx¥�{ h d_e�wxe
uxd_e}ª|y_wzwxe�r�u uzwz��ª�i�©«r@?i§ w ��{Ue ©«t�t�uz¥�wze_H � ��rGH�©«toyQtveZH�§ ¥�woª���J ª y@J ��uz© r@?guzd_e�uxw ��ª�i�©«r@?���rGH
©«t�tvd_© § uxeZH.��rGH.ª|¥ %s�CH@H_e_H7ux¥ uzd_e ��ª|ª yQ{�y@J ��uze_H ©«{U�C?�e N�¨'uzd_eFtxd_© § u %s��rGH % ��H@H ¤_wx¥6ª|e�tzt\F
c�d_eo¤_d�¨6tx©«ª���J�J«¥6ª|��uz© ¥�r�¥�§6uzd_e�ª|y_wxwze|r�uauzwz��ª�i�©«r@? § w ��{Ueo��rGHiuxdQeo¤_wze\L�©«¥�yQt]uxw ��ª�i�© rG?�§ wz��{�e
��wzeg�CJ uze|wzrQ��uze_H e\L�e�wx¨Nuxw ��ª�i�© rG?�§ w ��{Ueiux©«{UeCF
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ps{5�C?�e�h ¥bH6ei§ wz��{Ue 8�� ��� ��� 	�; � �Ftxy@N %s��wze��5¥�§�uxdQe�uzwz��ª�i�©«r@?5§ w ��{UeUª ¥�rQtv© tvux©«r@? ¥�§Vf�yQtvuiuzd_edH6e uze�ªMuz¥�wi¤_© 6�e_J«tRh © uxd_©«r7uxd_e
ps{U�C?�e�h ¥bH6e�tzª ©«e|rQª|eRh ©«rGH6¥Mh¦t_F c�d_© t�§ wz��{Uei© t txd_© § uze_HS��r HFª|¥ %s�CH@H6eZHNuz¥�uxd_e$��ª|ª yQ{�y %
J«��ux©«¥�rF§ wz��{�e�N�¨Nuzd_e$txd_© § u % ��rGH�%s�CH@HF¤_wz¥6ª e�tzt_F

> ª�ª y_{�y@J«��uxeZHF©«{5��?�e 8�� ��� 	 ; � uxd_e�ps{5��?�eih'¥ H_ei©«{5��?�egtvux¥�wxeZHN©«r.N_©U?	% hY¥�w�HN{Ue�{�¥�wx¨�96ª ¥�r[tv© t�uz© rG?�¥�§Wuzd_e�ps{5��?�egh ¥bH6e
§ wz��{�e t�ª|¥ %s�CH@H6eZH h © uzd!tx¤Q��ª|e�ª w ��§ u�H6wx© § u�ª|¥�{U¤?e|rQtz��uz© ¥�r 8 wze�txy@J u�¥�§ uzd_eFtxd_© § u %s��rGH�%s�CHGH
¤_wx¥6ª|e�tzt ; F

[Q��t�u}h'¥ H_egt J«©«ª|e�¤[e�wx©«¥bH 8��	� ; � uxd_eguz© {Ue$¥ML�e|w�h d_© ª d.HQ��uz�U��wxe�tz��{U¤@J«e_HS��rGHF§ ¥�wx{5��uxuxeZH ©«rSuxd_e/[[��tvu}h ¥bH6eg§ w ��{Ueg¥�y6u
¥�§�uxd_e�ª y_wzwze|r�u$uxw ��ª�i�©«r@?�§ wz��{UeCF'c�d_© t$© t�y[tve�w�tve_J e ªMuze_H uz¥ N[e���r.©«r�uxe\?�e|w$r�y_{�N[e�w�¥�§
h p : :5:Yl § w ��{Ue�uz© {Ue t 8�� � � � �	
�
� ;#9�h d_©«ª d7©«tR?�e|r_e�wz�CJUJ«¨ K kic ��rG©«r�uze\?�e|w §���ªMuz¥�w
¥�§ uxd_e$uxw ��ª�i�© rG?U§ wz��{�e$ux©«{�e�F¦c�d_e�:5:Yl*§ wz��{�e$ux©«{�e�©«tYH6e|¤?e|rGH_e|r�u ¥�rSuxd_e$r�y_{�N[e�w}¥�§
:5:Yl wx¥Mh¦t wze���H�¥�y6u 8�txe|e!H_e�tzª wz© ¤6uz© ¥�rdN[e_J ¥Mh ; F�c�d_e¦h'p : H6e|uxe ªMux¥�w�¥�¤?e|w ��uze�t ¥�r���ª\J ¥6ª�i
© rGH_e|¤?e|rGH6e�r�u ¥�§_uxdQeYlimon�ª J«¥6ª�i�F�Q�¥:9 uz¥i�=L�¥�© H N?e���uz© rG?}e � e�ª uzt$9�§���tvu {�¥bH6e�tx¨�r[ª d_wx¥�r_©��|e�t
ux¥]:5:YlK§ w ��{Ue {5��w i�e|w tYtxy_¤_¤GJ ©«e_H N�¨5uxd_e$h'p : H6e|uxe�ª ux¥�w 8�txe|e�tve ªMuz© ¥�rSEGF O�¥�§~uxd_e$limon
> lil�§ ¥�w!H_e uz��©UJ t ; F

[[��tvu¦h ¥bH6eg§ wz��{Ue 8�� ! � ��� ��� 	 ; � uxd_e�© {5�C?�eF��ª|ª|y_{�y@J ��uze_H.©«r uzd_eSª y_wzwxe�r�u$uxw ��ª�i�©«r@?'§ w ��{UeF��§ uxe�w��G© r�uxe_?�e�w�r�y_{�N[e�w�¥�§
[Q��tvu$h ¥bH6eNt J © ª eU¤?e|wz© ¥bH_t_F W76�uxw ��ª uxe_H H6©«wxe ªMuIJ ¨ § wz¥�{,uxd_eUuzwz��ª�i�©«r@?F§ wz��{Ue	9auzd_©«t�§ wz��{�e
ª ¥�r�u ��©«rQt��CJUJYuzd_eSe\L�e�r�uztU��ª�ª y_{�y@J«��uxeZH § wx¥�{3uxd_e.N?e\?�© r_rQ© r@? ¥�§ uxd_eSª yQwxwze|r�u�uxw ��ª�i�© rG?
§ wz��{�eUy_¤ uz¥�uxd_eNª|y_wxwze|r�ugux©«{Ue 9 ¤_wz¥6ª e txtx© rG?F© t�wze0��y_©«wxeZH ux¥'txy@N6uzwz��ªMu�uzd_e5e\L�e|r�uztiuzdQ��u
¥�ª�ª y_wze_H�©«r�¤Qwx©«¥�w�[[��tvu5h'¥ H_e't J«©«ª|e�t�uz¥.¥CN6u ��©«r!uzd_e [Q��t�u h ¥bH6eSuz© {Ue't J © ª e�F > [Q��t�u
h ¥bH6eU§ wz��{Ue5©«t J«©«{�© uxeZH ux¥ <@; OSH6e uze�ª ux¥�w�¤Q© 66e\J t 8b�#[Q��tvu�h ¥bH6eNtxe u ; F W���ª d e#66¤?¥�txy_wxe
ª|��r7tvy_¤Q¤[¥�wvu}yQ¤'ux¥ u h�¥ © rGH_e|¤?e|rGH6e�r�u�[[��tvuih ¥bH6e�tve|uzt_F - e�wxe �D© t¦uzd_eUt J«©«ª|e$r�y_{1N?e|w�9
�7© tYuxd_eguzwz��ª�i�© r@?�§ w ��{Uegr�y_{1N?e|w�9_��rGH � ��rGH �Nwxe�¤_wze�txe|r�u�uxd_e$tx¤Q��uz©«�CJ]ª ¥�¥�w�H6©«rQ��uze�tY¥�ruxd_e/H6e|uxe ªMux¥�w_F

[Q��t�u}h ¥bH6eiuz© {Ue$t J © ª e 8�� #�� ��� 	�; � uxd_ei© {5�C?�e § wz¥�{ uxdQeR[[��tvuYh ¥bH6e}§ wz��{�eiª ¥�JUJ«e�ª uxe_H]H6y_wz© r@?��/[Q��t�u h ¥bH6eit J«©«ª|e}¤?e|wz© ¥bH�F >
[Q��tvu$h ¥bH6e�ux©«{UeUt J«©«ª|e�© t�ª|�CJ«ª|y@J ��uxeZH N�¨Gtxy@N6uzwz��ªMux©«r@?Fuxd_e5¤Qwxe_L�©«¥�y[tR[[��tvu$h ¥bH6e�§ wz��{�e
§ wx¥�{ uxdQe�ª y_wzwze|r�u'[Q��t�u h'¥ H_e�§ wz��{Ue 8�� #�� ��� 	 ��� ! � ��� ��� 	 � � ! � � � ��� ��� 	 ; F > [Q��tvu}h ¥bH6e
ux©«{�e�t J«©«ª|e�©«t!J ©«{U© uze_H�ux¥ <@; O�H6e|uxe�ª ux¥�w¦¤_© 6�e_J«t_F 1Ye ª|��y[tveiuxdQe1[Q��t�u}h ¥bH6e$t J«©«ª|e�¤[e�wx©«¥bHF© t
tvd_¥�wvu�9 � ; t$9[e ��ª d [Q��t�ugh ¥bH6e$uz© {Ue�t J«©«ª|e1h ©cJUJ ª ¥�rQtx©«tvu ¥�§#��e|wz¥N¥�wi�5§ e_h�e\L�e�r�uzt_FYQ�©«rQª e
uxd_e�¨ h ©UJcJ N?e5tv¤Q��wztxe	9 uzd_e�[Q��t�u$h ¥bH6e�uz© {UeNt J © ª e t�h ©UJcJ8N[eUuzwz��rQtx{�© uvuze_H7© r H6©	�?e�wxe�r�ux© ��J
�CH@H6wze�tzt�§ ¥�wz{5��u wz��uxd_e�w�uxdQ��rS© r�© {5�C?�ei§ ¥�wz{5��u_F

l}©	� e|wze|r�ux© ��JW��H@H6wze�tzt�§ ¥�wz{U��u � �'§ ¥�wx{5��u�§ ¥�w5tx¤Q��w txe\J«¨.¤[¥�¤_y@J ��uxeZH!tx¤Q��uz©«�CJ ��rGH!ux©«{Ue.HQ��uz� NQ��tveZH ¥�r!uxd_e H_© � e|wze|rQª|e�t
N[e|u h�e�e|rNe_L�e|r�u��CH@H6wze�tztxe�t ©«r � ; % l:wze|¤_wze�txe|r�uz��ux©«¥�rU¥�§auzd_eYE % l H_��uz��tx¤Q��ª eCF8Q�©«rQª eR[Q��t�u
h ¥bH6e5H_��u �iª|¥�rQtx© t�u ¥�§[§ e\h�¥�w r_¥ge\L�e|r�uzt ¤?e|w uz© {Ue¦t J © ª e�9�© u © t © rQe �Nª ©«e|r�u ux¥iuzwz��rQtv{U© u uxd_e
ux©«{�e�t J«© ª e$©«r'©«{U�C?�e�§ ¥�wx{5��u_F psrQtvuxe �CH 9 � J«©«tvu ¥�§ ¤Q© 66e\J t ¥ �atve|uzt 8 uxd_e�r�y_{1N?e|wi¥�§ ¤_© 66e\J t ;
N[e|u h�e�e|r'e_L�e|r�u t¦© t uxw ��r[tv{U© uvuxeZH�F'[Q¥�wie#6_��{U¤@J«e	9[© §o©«rG��[[��tvu h ¥bH6e���wze��5ª ¥�rQtx©«tvux©«r@?N¥�§
<b; Oi¤Q© 66e\J t$9�uxdQe �Qw t�uoux©«{�e t J«©«ª|e}ª ¥�r�uz��©«rQt u hY¥�e\L�e|r�uzt$9�¥�r_e¦��uo¤_© 6�e_J E�^���rGH�uzd_e}¥�uxd_e�wo��u
¤_© 66e_J E < O�9|uzd_eYtxe�ª|¥�rGH�ux©«{�e�t J © ª eYª ¥�r�u ��©«rQtWrQ¥}e\L�e|r�uzt$9���rGH�uxd_e�uxd_©«w�H�ux©«{UeYt J«©«ª|e�ª ¥�r�uz��©«rQt
¥�r_e�e\L�e|r�ug��ui¤Q© 66e\J8E < O 9?uzd_e5l m�n h ©cJUJ uzwz��rQtx{�© uiuxd_eUr�y_{1N?e|w tREC^��IE ; ^:8 � E < O � EC^?; 9
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