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128 Instruction Entries
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sum = 0;

sum += A[i];
}

for (i = 0 ; i < MAX ; i++){
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if(bp->code  &&  ((bp->adr  &  ~0x3) == addr))

 }

break;
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Selection
Step 4: Subordinate Path

Step 3

Step 3: Predecessor Selection

Step 2: Successor Selection

Step 2

Step 4

Step 1: Seed Selection

if ( x )

x = a[last];

if ( last != −1 )

last = cube_inword;

t1 = bit_index(x) / 2;

t2 = (last − 1) * (BPI / 2);

active = t1 + t2;

if ( dist > 1 )

dist = count_ones(x);

x = ~ (x & x >> 1) & cube_inmask;
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��d gi�nfEl.� kKg>d lbm.f�gi�ZsSgÏdvpbw�mrg>dvoÑq�w�yB~KhEw�fEf<d lbm.f�gi�ZsSgesShEw�uzlbmKf0g>sSmrg�lbh�uzlbmKfEgih<sbd m.w�p]oÑlbh�w��bw�hEq�~�lbfEf<d jZ� w�w�yBw��
uzkKg>d lbmnl.o
s:~.hElb�bh<sbt��:�_�Zd f}d fÏs=f<dvtÏ~|� w�oÑlbhE�ÏsSh<p�p.sSg>sSÐKl>�Ò~KhElbjZ� w�t���gi�.w��ºsb� kKw*h0w��vsSg>d lbm'd m|o
lbh�t�sSg>d lbm
l.o.w�yr~Kh0w�fEf<d lbmKf�d f=~.hElb~|sS�.sSgiw�pËd mBgiw�hE~KhEl
uzw�p�kKh�sb�v� q�lbm�gi�KwÏ~.hElb�bh<sbt4u�sb�v� �bh<sS~K��sSm|p�d mBgih<sS~KhEl
uzw�p�kKh<sb�v� q
lbmËw�sbu%��~KhElb�bh�sbt o
k.m|uzg>d lbm|�:�_lbmB�bw�hEfEw�� q��Kgi�Kwªd m|oÑw�hEw�m|uzw�fEqBfEgiw�t¤lbmZ� q�sSgigiw�te~.gif*gil¨p�w�giw�h�t�d mKwÏ�=�|dvu%�
�ºsb� kKw1hEw��vsSg>d lbmKf:sShEw�sE�×sbdv�vsSjZ� w,gil�sSm]d mKfEgihEk|uzg>d lbm�lb~�w�h<sSm|pÏp�kKh�d mK��w�yrw�uzkKg>d lbmZ���.l�p�l:gi�Zd f<�Çgi�.w�d m|oÑw�hEw�m|uzw
fEqBfEgiw�t tel
pKd ÌKw�fÏgi�.w�giw�u��Km|dv¦>kKw�f�l.o ñ w��.t�sSmÒsSm|p
	�sbpbw�u�� ù ú.äâü*sSm|p6�=sb�v�vsS�ZsSm6w�g�sb�v��ù ú��âüxgil�~KhElb~K�

sS�.sSgiw��ºsb� kKw hEw��vsSg>d lbmKf�oÑlbhew�sbu��{w�yB~KhEw�fEf<d lbm�kKmBg>dv�_s�ÌKyrw�pª~�l.d mrg�d fehEw�sbu%�Kw�pK��ý_d �bkKhEwËäb�vû ê dv�v� kKfEgih�sSgiw�f
gi�Kw��ºsb� kKw�hEw��vsSg>d lbmÎ�vsSgig>dvuzw�o
lbhªd mZo
w�hEh�d mK�6d mr�ºsSh<dvsSm|uzw���Øzgªd fªdvte~�lbhEg>sSmrgÏgil�m.lbgiw�gi�|sSgÏ�×sb� k.w��0d mr�ºsSh<dvsSmBg
~KhElbÌZ�vd mK��giw�u��KmZdv¦ÇkKw�f�w�fEfEw�mBg>dvsb�v� q'uzl.�v� w�uzg pbqrm|sbtªdvu���d w��=f�l.o|u�� lbf0w�p�fEw�gif<�

Order

Closed
Open

VjV ?kiV VRi VRj

T=UWV.XZY<[�\Z^W`�� �x�Kwe�×sb� kKw�hEw��vsSg>d lbm�d mZo
w�hEw�mZuzwª�vsSgig>dvuzw��

� w�m.w�h<sb�v� q���gi�.w:�×sb� kKw:h0w��vsSg>d lbmKf}oÑlbh1w�sbu����×sSh�dvsSj|� w�sSfEf<d �bmZtew�mrg}sShEw�p�w�f<uzh<d j�w�p�d m�giw�h<tÏf1l.o s��vsSgig>dvuzw
l.o*sb�v�|~�lbfEf<d jZ� w�hEw��vsSg>d lbm.f�sSf�fE�Kl>�*mÒd møý_d �bkKhEw6äb�vû ê ���x�Kwª�|d �b�.w�fEgË� w��bw��ZhEw�~KhEw�fEw�mBgif kKm|p�w�giw�h�t�d mKw�p
�ºsb� kKwÏhEw��vsSg>d lbmKf<�K�=�|dv� wÏgi�KwªtªdvpKpK� w�� w��bw��IuzlbmBg>sbd mKf�sÏhEkKmK��g>dvtew�p�w�giw�h�t�d m|d fEg>dvu�h0w��vsSg>d lbm|��
Klrlb~K�0u�sSh0h<d w�p
�ºsb� kKw hEw��vsSg>d lbm'w�yB~KhEw�fEf�d lbmKf�sShEwËp�w�giw�uzgiw�p'sSm|p��|sSmZpK� w�p�jrq�uzlbmKfEw�hE�ºsSg>d �bw�� q�hEw�fEl.� �
d mK�n�×sb� kKw�h0w��vsSg>d lbm

� ¡



sSfEf<d �bmZtew�mrgif��=�_�Kwe~Kh<dvtªsShEq�pKd � w�hEw�m|uzwÏj�w�gþ��w�w�mË�ºsb� kKwÏh<sSm.�bwÏ~KhElb~|sS�.sSg>d lbm©sSmZp�gi�|d f=�ºsb� kKwªd m|oÑw�hEw�m|uzw
tew�gi�Kl
p�d f�d m�gi�Kw���l.d m�lb~�w�h<sSgilbh�sS~K~|�vd w�p=gil*gi�Kw�tªdvpKpK� w*� w��bw��>l.o>gi�.w��vsSgig>dvuzw�f0gihEk|uzgikKhEw���Øþm�gi�Kw1fEg>sSmZpKsSh<p

uzlbmKfEg>sSmBg:~KhElb~ZsS�.sSg>d lbm©�vsSgig>dvuzw��ºlbm|� q�lbmKwe�×sb� k.wÏhEw��vsSg>d lbmËw�y
d fEgif<�BjKkKgÏoÑlbh:gi�Kwe�×sb� kKwÏh0w��vsSg>d lbm©d m|oÑw�hEw�m|uzw
�vsSgig>dvuzw��.pbw�giw�h<t�d m|sSg>d lbm l.oKsSmBq�kKmZdv¦ÇkKw,�×sb� kKw�hEw��vsSg>d lbm�u�sSk.fEw�f_gi�Kwe�vsSgig>dvuzw:gil}j�w�w�yBgiw�m|p�w�p.����fEfEw�mBg>dvsb�v� q��
gi�Kw�jKhEw�sbp�gi��l.o�gi�.wn�vsSgig>dvuzw�d fekKfEw�p�gil6d m|oÑw�h�h0kKmK��g>dvtew��×sb� k.wnd mB�×sSh�dvsSm|uzw����1m.�rmKl<�=m��×sb� kKw hEw��vsSg>d lbm.f
sShEwnuzhEw�sSgiw�p�o
hEl.t sÏ�ºsSh<dvsSj|� w�ß f�p�w�Ì.m|d g>d lbm¨f0w�g*�=�Kw�m¨mKlªh0w��vsSg>d lbmÔd f}~KhElb~ZsS�.sSgiw�pK� �bw�mKw�h<sb�v� qËhEw�f0k|� g>d mK�
oÑhEl.t4mKlbmZd m|o
w�h0hEw�p6� l.sbp¥d mKfEgihEk|uzg>d lbm.f<���
�bw�mBgik|sb�v� q��:s�ÌKyBw�pn~�l.d mBg]d f�h0w�sbu��Kw�p�sSm|pngi�.wª~KhElb~ZsS�.sSg>d lbm
~KhEl
uzw�fEf=giw�h�t�d m|sSgiw�f<�

c�w�fEgihEkZuzg>d �bw{d mZo
w�hEw�mZuzw�f]sShEw�~KhElb�bh<sbtöd m|pKdvu�sSg>d lbmKf�gi�|sSg�hEw�p�k|uzw�gi�.wª~KhElbjZsSj|dv�vd g�q{l.oZlbjKf0w�hE��d m.�¥s
oÑhEw�¦Çk.w�mrg>��jKkKg�f<t�sb�v�v�rmrkZt=j�w�h�l.o�d mK~KkKg��×sSh�d w�g>d w�f<�=�_�Kw�~Kh<dvt�sSh0q�w�y�sbte~Z� w�l.o�pbw�fEgihEk|uzg>d �bw�d m|oÑw�hEw�m|uzw�d f
fEw�¦>kKw�m|uzw�p]lb~�w�h<sSm|pbf<� fEk|u��ÓsSf�� lBlb~�d m|uzhEw�tÏw�mrge�ºsSh<dvsSj|� w�f<���*�|dvu���sShEw kKf0w�pª��d gi�|d m{gi�Kw�d hª� lBlb~�� w��bw��v�
Øzm|uzhEw�tew�mBgI�ºsSh<dvsSj|� w�f_kKfEw�p�sSg�s,mKw�fEg>d mK� � w��bw��×p�w�w�~�w�hIgi�|sSm�gi�Kw�d h�pbw�ÌKm|d g>d lbm�sShEw}uzlbmKf0gihEk|uzg>d �bw�d m|oÑw�hEw�m|uzw
f<d m|uzw*gi�Kw�d hed mB�ºsSh<dvsSm|uzw�d f�j|sSfEw�p�lbmªgi�Kw�d giw�h�sSg>d lbm]f0~|sbuzw=l.oBgi�Kw�d m.mKw�h�� lBlb~Kf<�:�ZsSj|� w�äb�vä�dv�v� kKfEgih<sSgiw�f�gi�Kw
hEw�fEkZ� g�l.o=d mZo
w�hEw�mZuzw�sSm|sb� qBf<d f lbmÖu�sSm|pKdvpKsSgiwnfEkK~�w�hEjZ� l�u%�rf�d m©gi�.w�w�yB~�w�h<dvtew�mBg>sb�If0w�g�l.o_j�w�m|u%�|t�sShE�Bf<�

�_�Kw�Ã�ÄÉÅ>Æ>ÈSÈþÆÉÊ]árÆ>ÈzÙ0Æ<ÄKÜ����<Æªd f�gi�Kw�~�w�h<uzw�mBg>sS�bwªl.o�d mKfEgihEkZuzg>d lbmKf���d gi��uzlbmKfEgihEk|uzg>d �bw�d m|oÑw�hEw�m|uzw�f�h0w��vsSg>d �bw
gil{gi�Kwngilbg>sb�_mBk|t*j&w�h�l.o*d m.fEgihEk|uzg>d lbmKf�d mÔgi�.w]f0kK~�w�hEj|� l
u��
�Ô�_�Kw{sbtelbkKmBg�l.oxfEkK~�w�hEjZ� l�u%�6w�yrw�uzk.g>d lbm
uzlbhEhEw�f0~&lbmZp�fÏgi�Kw�~�w�h<uzw�mBg>sS�bwªl.oIfEkK~�w�hEj|� l
u���w�yrw�uzk.g>d lbm�p�w�f<d �bmZsSgiw�p'd m6hEw��.d lbm.f���d gi�6gi�KwªhEw�fE~�w�uzg>d �bw
d m|oÑw�hEhEw�p�~�w�h<uzw�mBg>sS�bw��*�_�KwehEw�f0k|� gif:l.o|�ZsSj|� wªäb�vä�d mZpKdvu�sSgiwÏgi�|sSg�sSfEf<d �bmZd mK��gi�Kwªd m|oÑw�hEhEw�p�~�w�h<uzw�mBg>sS�bw�gil
äb¢b£¸w�mZsSj|� w�f*gi�Kwªtªs���lbh<d gþq�l.o|u�sSmZpKdvpKsSgiw�fEk.~&w�h0j|� l�u%��w�yBw�uzkKg>d lbm¨gil�j�wªu�sS~KgikKhEw�pK�

¬�­�®�­�� ��¾�µ�½,·º¾�½,µ�³K¶¸·º¹�»�¼,½,¾�¿�¾�À%¹�±¸µ�³.Á�À%¹�±�Â

� l.tÏw�hEw��.d lbmKf=l.o_uzl
p�w�hEw�~.hEw�fEw�mBg�o
kKmZpKsbtew�mBg>sb�
sb� �blbh<d gi�|t�dvu�uzl.te~KkKg>sSg>d lbmÔd mË�=�|dvu%�©pKsSg>s�d f�t�sS�
m|d ~KkZ�vsSgiw�p�oÑhEl.t d mK~Kk.g�fElbk.h<uzw�fe��d gi�KlbkKg�sSmBq¥d m|oÑw�hEhEw�pª�×sb� k.w�h0w��vsSg>d lbmKf<� � k.~&w�h0j|� l�u%�rf}l.o
gi�Zd f}mZsSgikKhEw

ê ¢



ë�ìKíZî�[¨\Z^ \ § w�h<uzw�mrg>sS�bw�l.o.fEkK~�w�hEj|� l
u��]w�yrw�uzk.g>d lbm���d gi�Ë�ºsSh<d lbkKf d m|oÑw�hEhEw�p�~�w�h<uzw�mBg>sS�bw�f<�
Øþm|oÑw�hEhEw�p�§ w�h<uzw�mBg>sS�bw

�|w�m|u%�|t�sShE� ¢b£ ûS�0åb¢b£ åbûS��ú.¢b£ ú.ûS� � ¢b£ � ûS� � ¢b£ � ûS�0ûb¢b¢b£
¢b¢ � � w�f0~KhEw�fEfEl ú.å ú ê å�� ûbû ûbû
¢ ê åb� f�u ú.¢ ¡ ¡ åbû ûb¢ ûb¢
¢b¡b¡b� �bl åb¢ ä � ûbå ûb¡ ê �
ûbåSú.�vt ��� �rf<dvt ûbä û ê ú �b¢ � ûbû
ûbå � � �.u�u åbû û ê åbû åb¢ ¡ ûb¢
ûbåb¡b�vuzl.tÏ~KhEw�fEf äbå û � û � û � � �
ûbäb¢b�v�vd äb¢ ûSú ûbå ûb¡ ûb¢ û �
ûbäbåb�vd ��~�w�� äbä å � ú åb¢ � �
ûSú ê � �blbh0giw�y ä�� � ûSú ûb¡ ûbä ûbä
� w�y ú � ä ¢ åSú ûbå ûbå
q.sbu�u ú � ä û åSú ûbå ûbå
tÏ~&w��.å ä ê å åSú û � ¡ ¡
~.�b~ ä�� ûbä ûSú åb¢ ¡ ¡
sE�bw�h<sS�bw äbäb� ú.£ ûbåb�v¡b£ ûb¢b� � £ åbåb� ê £ ¡b���b£ ûb¢b�väb£

�|sE�bw�mKl�hEw�kKfEw6d m|oÑw�hEw�m|uzw�f<�xqbw�g¨t�siq©j�w]w�y
uzw��v� w�mBg¨uzl.te~KkKg>sSg>d lbm�hEw��.d lbmKf<�Î�Kl�oÑlbh<t hEw��.d lbmKf�f0gihEk|uz�
gikKh<sb�v� q��.g���l{o
w�sSgikKh0w�f�l.o&w�sbu%��f0kK~�w�hEj|� l
u��6sShEw�w�y
sbt�d mKw�p��,f�d ÿ�wnsSm|p¨p�w�~�w�m|p�w�m|uzw��Kw�d �b�rg>��
IsShE�bw�f<d ÿ�w
d f�gi�Kw�~Kh�dvt�sShEq6fEk.~&w�h0j|� l�u%�6fEw�� w�uzg>d lbm¤uzlbmKfEgih<sbd mBg>�1f�d m|uzw�hEw�kKf<d m.��gi�.w]h0w�fEk|� gif�l.o}�vsShE�bw�fEkK~�w�hEj|� l
u��Bf

uzlbk|�vp�~KhEl<��dvp�w}f<d �bm|d ÌZu�sSmrg�~�w�h<o
lbh�t�sSm|uzw�dvte~.hEl>�bw�tew�mBg>��
|d �bw���d fEw���s��vsSh0�bw}h0w�p�k|uzg>d lbm{d m��vsSgiw�m|uzq�t�siq
j�wËsbu��|d w��bw�p©dvo�fEk.~&w�h0j|� l�u%�rfe��d gi��s�uzlbm.f<dvp�w�h<sSj|� w�pbw�~&w�mZp�w�m|uzw �Kw�d �b�Bgªu�sSm6j�w�h0w�kKfEw�pK��Øþm{fEw�� w�uzg>d m.�
fEkK~�w�hEjZ� l�u%�rf<�Igi�Kw�fEw�o
w�sSgik.hEw�fnsSh0wªhEw�oÑw�hEhEw�pËgil�sSf�gi�Kw{ÛÉÜ�ÈÉÝ×Ù<Ü�ÝBÈzÆ�ÛÉÃ��ÉÆ�sSmZp�ÛÉÜ�ÈÉÝ×Ù>Ü�Ý×ÈzÆ! �Æ<Ã��" �Ü_~ZsSh<sbtew��
giw�hEf<� � gihEk|uzgikKh0w���j|sSfEw�p�h0w��.d lbmÖoÑlbh<t�sSg>d lbmÖsbdvp�f�gi�Kwª~.hEl�uzw�f0f�l.oZfEg>sSg>dvu�sb�v� q¥�bw�mKw�h<sSg>d m.��sSmÖsSjKkKm|p.sSmrg
mBk|t=j�w�h=l.o&h0w��.d lbmKf�o
lbh�gi�Kw]p�qBm|sbt�dvu�sb�v� q'tªsSm|sS�bw�p�hEw�kKfEw�f0qrfEgiw�tª��Øþm�sbpKpKd g>d lbm�gil�fEk.~&w�h0j|� l�u%�rf��×gi�Kw
fEgihEkZuzgikKhEw�pngiw�u%�Km|dv¦>kKw�sb� fEl¨fEw�� w�uzgifËuzlbmrgih0l.�
ÐKl<� uzq
u�� w�f�çid m.mKw�h�� lBlb~Kf<è�sSfnu�sSm|pKdvpKsSgiw�hEw��.d lbmKf<� � kZu��

� lBlb~Kf:l.o
giw�m�hEw�~KhEw�fEw�mBg��vd mK�bw�p��0�vd fEg:gih�si�bw�hEf<sb� f sSm|pnsShEh<sEq�f<u�sSm.f:gi�|sSg:hEw�fEk|� g�d mnf<d �bm|d ÌZu�sSmrg�sbtelbk.mrgif=l.o
�|sSh<pb��gilb�0p�w�giw�uzg*hEw�pbkKm|pKsSmBg�w�yrw�uzkKg>d lbmZ�

ã�� gi�KlbkK�b��hEw��.d lbm.fÏtªsiqªlbmZ� q�p�w�f<uzh�d j&w s o
h<sbuzg>d lbm�l.oKhEw�kKf<sSjZ� w�w�yBw�uzkKg>d lbm|�
d g�d f�dvte~�lbhEg>sSmBgÏoÑlbh�gi�Kw
uzl.te~|dv� w�h]d m|o
h�sSfEgihEk|uzgikKh0w�gil'dvpbw�mrg>dvoÑq�sb�v�&~�lbgiw�mBg>dvsb��hEw�kKf�sSj|� wËuzl.te~KkKg>sSg>d lbm©hEw��.d lbmKf<�]�_�Kw fEgihEkZuzgikKhEw��

ê û



#%$"&(' ù )�ü�* +,.-0/�1 ù 2 ü43 ÷5276 1 )Iù 2Ñü43&uzlbf�ç98 :;3 ç<)>=@?A èB3�2Wèçisbè
X 0

X 1

X 2

X 3

X 4

X 5

X 6

X 7

X

X 1

X 2

X 3

X 4

X

X 6

X 7

0

5

ç�j|è

X1 = −A*X1 + A*X0
X2 = C*X2 + B*X3
X3 = C*X3 − B*X2

X4 = H*X4 + H*X5
X5 = −H*X5 + H*X4
X6 = −H*X6 + H*X7
X7 = H*X7 + H*X6

X0 = H*X0 + H*X3
X1 = H*X1 + H*X2
X2 = −H*X2 + H*X1

X5 = −A*X5 + A*X6 
X6 = A*X6 + A*X5

X3 = −H*X3 + H*X0

X0 = X0 + X7
X1 = X1 + X6
X2 = X2 + X5
X3 = X3 + X4

X4 = −X4 + X3
X5 = −X5 + X2
X6 = −X6 + X1
X7 = −X7 + X0

X6 = E*X6 − F*X5 X4 = G*X4 − D*X7

X 0 X 1 X 2 X 3 X 4 X 5 X 6 X 7

X0 = A*X0 + A*X1

X7 = G*X7 + D*X4

X 0 X 1 X 2 X 3 X 4 X 5 X 6 X 7

X5 = E*X5 + F*X6

Structured Computation Region:

çiu�è

T=UWV.XZY�[Ë\Z^W`�C � gihEk|uzgikKh�sb� dvp�w�mBg>d Ì|u�sSg>d lbmËl.oIuzl.te~KkKg>sSg>d lbmËh0w��.d lbm|��é¨§�� � å�Ø�c}�*��uzl
p�w�çisbèi�
p�w�~�w�mK�
p�w�m|uzw��bh<sS~K�'ç�j|èi��sSmZpËuzl.te~KkKg>sSg>d lbm�çiu�èi�

j|sSfEw�p�giw�u%�Km|dv¦>kKweu�sSm�j�wesS~K~|�vd w�p�gilehEw��.d lbmKf_��d gi� ÿ�w�hEle��w�d �b�Bg_~KhElbÌ|� w�f��BoÑkKhEgi�.w�h|hEw�pbk|u�d mK�}gi�Kw�h0w��vdvsSm|uzw
lbm�~Kh0lbÌ|� w����bk|dvp�w�pegiw�u%�Km|dv¦>kKw�f<�:ý_d �bkKhEw�äb�vû � dv�v� kKfEgih<sSgiw�fesSmªw�y
sbte~|� w=l.o&s�fEgih0k|uzgikKhEw�p}hEw��.d lbm�o
lbh�t�sSgiw�p

oÑhEl.tøgi�.w*hEl<�Îgih<sSm.f<o
lbh�tÖl.o�sSm�é¨§�� � å�d mr�bw�h0fEw p.d f<uzhEw�giw�uzlbf<d mKw}gih<sSmKf<oÑlbh<tÕç�Ø�ce�=�=èi�&ý_d �bkKhEw�äb�vû � çisbè
p�w�~|dvuzgif gi�Kw�p�w�~�w�m|p�w�m|uzwª�bh<sS~K�Öo
hEl.t gi�Kw{�_�Kw�m©Øâce�=� sb� �blbh<d gi�|t ù ú � ü��Z�=�Zdvu��¥hEw�¦ÇkZd hEw�fnä � t*k|� g>d �
~|�vdvu�sSg>d lbmKfËsSm|p©å � sbp.pKd g>d lbmKf]sSmZpË�|sSfns�p�w�~�w�m|pbw�m|uzw��Kw�d �b�Bg�l.oZfEw��bw�mZ�6ý_d �bkKhEw�äb�vû � ç�jZè=fE�.l>�=f�gi�Kw
d mKfEgih0k|uzg>d lbmKf]l.o�gi�Kw¥p�w�~�w�m|pbw�m|uzw��bh<sS~.�|�¸�_�Kw�fEw�d mKfEgihEkZuzg>d lbmKf�uzlbm.fEg>d gikKgiwÔsËfEk.~&w�h0j|� l�u%��gi�|sSg�d f6s
u�sSm|pKdvp.sSgiw�hEw��.d lbmÔsSm|p¨u�sSm¨j�w�fEw�� w�uzgiw�p�fEgih0k|uzgikKh<sb�v� q����x�Kw�fEw�� w�uzg>d lbmÓs � lbh<p�f}gi�Kw]�=�*�æs�f<d �bm|d Ì|u�sSmBg
lb~K~�lbhEgikKmZd g�qªgil�w��vdvtªd m|sSgiw�hEw�p�k.m|pKsSmBg�w�yBw�uzkKg>d lbm©p�k.w}gil�gi�.w�d m.�Kw�hEw�mBg�mZsSgikKhEwel.oKgi�.w}~.hElb�bh<sbt4uzl
p�w��

�Iqr~|dvu�sb�v� q��&ce�=��j|� l
u��Bf1l.o&é¨§�� � �0uzl.te~.hEw�fEfEw�pe�
dvp�w�lÏfEw�¦>kKw�m|uzw�f,�|si�bw=lbmZ� q�ÌK�bw:gil�f�d y�mKlbmKÿ�w�h0lªuzlrw�oÑ�
Ì|u�d w�mBgif<�&t�sbd m|� q�� l
u�sSgiw�p�d m�gi�Kw�� l<�ÎfE~ZsSg>dvsb� oÑhEw�¦>kKw�m|uzq�~&lbf�d g>d lbmKf�ù ú ê ü��:�_�|d f1~Kh0lb~&w�h0g�q �|sSf,j�w�w�m�kKfEw�p
gil�f0gihEw�sbt��vd mKw]gi�Kw�pbw�f<d �bm©l.o�uzkKf0gil.tö� l<�=��~�l>��w�h�Ø�ce�=� fEqrf0giw�tef<�I�=�|dvu��Öd m|pKdvu�sSgiw�f�gi�|sSg�w�yrw�uzk.g>d lbm
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j�w��|si�
d lbh l.oxgi�|d f hEw��.d lbm d fË¦>k|d giwn~KhEw�pKdvuzg>sSjZ� w]l<�bw�h�t�sSmBqÎd mK~KkKgif��¥ýblbh�w�sbu��Ôl.o_gi�Kwnw�d �b�Bg�hEl>�*f�l.o
sSm � y � uzlrw�«�u�d w�mrgej|� l
u��
� gi�Kw�Ø�ce�=�æd f�u�sb�v� w�pK�xsSm|p�gi�Kw�hEw�d f�f�d �bm|d Ì|u�sSmBg�hEw�k.fEw]� l
u�sb�vd g�qÔç � ¢b£�èeo
lbh�s

�|d fEgilbh0q�l.o_û � d mKf0g>sSm|uzw�f*l.o.gi�Kw�hEl<� uzl.te~.kKg>sSg>d lbm|�
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�ZsSj|� w�f�äb� úËsSm|pnäb����~KhEw�fEw�mBg�fEl.tew�u��|sSh<sbuzgiw�h�d fEg>dvuzf*l.o×h0w��.d lbmKf�dvp�w�mBg>d ÌKw�p�jrqªgi�Kw��ºsSh<d lbkKf�uzl.te~Zdv� w�h
tew�gi�Kl
p�f<� �_�Kw¨hEw��.d lbmÕuzlbkKmBg�sSmZp6w�yBw�uzkKg>d lbmÖmBk|t=j�w�hEf{uzl.te~|sSh0w¨gi�KwÔu��ZsSh<sbuzgiw�h<d fEg>dvuzf¨l.o�d m|oÑw�hEhEw�p
hEw��.d lbmKf*sSmZp=fEgih0k|uzgikKhEw�p*hEw��.d lbmKfxgile~KhElbÌZ� w����bk|dvp�w�p*hEw��.d lbmKf*çioÑlbh<tew�p�kKf<d mK��s,hEw�kKfEw�gi�KhEw�fE�.l.�vp=l.o � �b£�èi�
b �bw�h<�vsS~�l
u�uzkKhEf*�*�Kw�m¥telbh0w�gi�|sSm�¡b¢b£Íl.o&gi�Kwnd mKfEgihEkZuzg>d lbmKf*l.o&gi�Kw�fEg>sSg>dvu*hEw��.d lbmKf�sShEw]oÑlbkKm|p ��d gi�|d m

s*~KhElbÌ|� w����bk|dvpbw�p�h0w��.d lbm|�=�_�Kw�hEw�fEk|� gif�l.o��ZsSj|� w�äb� ú fE�Kl<��gi�ZsSg��=�Zdv� w�gi�Kw�d m|oÑw�hEhEw�p]tew�gi�Kl
p]ç�kKf<d mK��sSm
d m|oÑw�hEhEw�p*gi�KhEw�fE�.l.�vp*l.o å��b£�è_dvp�w�mBg>d ÌKw�fxlbm|� q�ú.¡b£�l.o�gi�Kw�~.hElbÌ|� w����bk|dvp�w�p�hEw��.d lbm.f<��kKf<d m.��s�hEw��.d lbm��Kw�d �b�Bg
l.o�o
lbkKh�sSm|p]h0w��.d lbmÎuzlbkKmBgÏl.o�f<d y�dvp�w�mBg>d ÌKw�f ��� £ d m{gi�Kw�f0gihEk|uzgikKhEw�p�sS~K~.hEl.sbu��|� b gi�Kw�hÏw�yB~�w�h<dvtew�mBgif
d m|pKdvu�sSgiwngi�|sSg�gilb�bw�gi�Kw�h<�1j�lbgi�©fEg>sSg>dvunsS~K~.hEl.sbu��Kw�f�u�sSmødvp�w�mBg>dvoÑqÎsSmøsi�bw�h<sS�bw�l.o ê �b£ l.oxgi�Kw�~.hElbÌ|� w��
�bk|dvp�w�pªhEw��.d lbmKf���ØþmÔsbpKpKd g>d lbmZ�Kgi�Kw�fEg>sSg>dvu tew�gi�Kl
p�f�sS~.~&w�sSh}gil]ÌKm|p�s�f<d �bm|d Ì|u�sSmBg}mrk|t*j�w�h*l.o&hEw��.d lbm.f
�=�|dvu%����w�hEw�mKw��.� w�uzgiw�pn�*�Kw�m¨�ºsb� kKw�d mr�ºsSh<dvsSm|uzw ~Kh0lbÌ|� wnd mZo
lbh<tªsSg>d lbm��bkZdvp�w�p�hEw��.d lbmÓo
lbh<tªsSg>d lbm|� �_�Kw

j�w�m|u��Zt�sShE�dc�e�f�g.�>ÙÉÙ��.gi�Kw]�vsSh0�bw�fEg�~.hElb�bh<sbt¸k.fEw�pK�º�ZsSf*gi�Kw��bhEw�sSgiw�fEg�o
h�sbuzg>d lbm¨l.o&hEw��.d lbm.f oÑlbkKm|p k.f<d mK�
fEg>sSg>dvuËtÏw�gi�Kl�pbf<�©ã uzl.te~.hEw�fEf<d lbmÔ~Kh0lb�bh<sbt��hc�e�i�g�Ù0Ú�j�á ÈzÆ>ÛÉÛi�Ïd f¨sSm8d mrgiw�hEw�f0g>d mK�Îu�sSfEwËj�w�u�sSkKf0w�gi�Kw�hEw
p�lBw�f�m.lbg�sS~K~�w�sSh*gil]j�w�sÏf�d �bm|d Ì|u�sSmBg�mBk|t*j&w�h*l.o&~KhElbÌ|� w����bk|dvpbw�p�hEw��.d lbm.f�gi�|sSg�sShEw�mKlbg�dvp�w�mBg>d ÌKw�pªjrq
gi�Kw�f0gihEk|uzgikKhEw�p{tÏw�gi�Kl�p.�,sb� gi�KlbkK�b�'gi�Kw¨d m|oÑw�hEhEw�p6sS~.~KhEl.sbu���d f�mKlbgªsSj|� wªgil¥p�w�giw�uzgnt�sSmrqÔçi� w�fEf�gi�|sSm
åbûb£�è_l.o gi�KwÏh0w��.d lbmKf<�

ê ä



ë�ìKíZîW[�\_^lk �1w��.d lbm¥uzlbkKmBg�oÑh<sbuzg>d lbm¥uzl.te~ZsSh<d mK��fEg>sSg>dvu=hEw��.d lbm¥oÑlbh<t�sSg>d lbm¨giw�u��KmZdv¦ÇkKw�f��
�1w��.d lbm¥�_lbkKmBg�ý�h<sbuzg>d lbm

Øþm|oÑw�hEhEw�p � gihEk|uzgik.hEw�p
�|w�m|u%�|t�sShE� b �bw�h<�vsS~ �,m|dv¦>kKw é¨sSy b �bw�h<�vsS~ �1m|dv¦>kKw é�sSy
¢b¢ � � w�f0~KhEw�fEfEl ¢b� ê ¢ ¢b�v¡b¡ ûb�v¡b¡ ¢b� ê å ûb� ú � åb� ú �
¢ ê åb� f�u ¢b� �b� ûb�v¢�� åb�v¢�� ¢b�v¡ � ¢b�vû ê ûb�vû ê
¢b¡b¡b� �bl ¢b���bä åb�v¡bå äb�v¡bå ¢b� ��� ¢b� ê�� ûb� ê��
ûbåSú.�vt ��� �rf<dvt ¢b� ê ¡ ¢b�vä�� ûb�vä�� ¢b� �b� ¢b�vå � ûb�vå �
ûbå � � �.u�u ¢b� � � äb�våSú äb�väSú ¢b���Sú ûbåb��� ûbåb� �
ûbåb¡b�vuzl.tÏ~KhEw�fEf ¢b�våbû ¢b�vä ê ûb�vä ê ¢b� ê û ¢b�vû � ûb�vû �
ûbäb¢b�v�vd ¢b�väbå åb�v¢Sú äb�v¢Sú ¢b� ú.å åb�väbä äb�väbä
ûbäbåb�vd ��~�w�� ¢b�vä ê ¢b� ��� ûb� ��� ¢b� ú � ¢b� ê ú ûb� ê ú
ûSú ê � �blbh0giw�y ¢b�vå�� ¢b� � ¢ ûb� � ¢ ¢b�vå � ¢b� � ú ûb� � ú
� w�y ¢b���bä åb� ê � äb� ê � ¢b� �bê åb� ú�� äb� ú��
q.sbu�u ¢b� ú � åb�v¢bä äb�v¢bä ¢b���bå åb�våSú äb�våSú
tÏ~&w��.å ¢b�vå � ûb�vä ê åb�vä ê ¢b�v¡ � ¢b�v¢ � ûb�v¢ �
~.�b~ ¢b� ú�� äb�v¢ � ú.�v¢ � ¢b�v¡�� ¢b�våb¡ ûb�våb¡
sE�bw�h<sS�bw ¢b� ú.¡ ûb� � � åb��� � ¢b� ��� ûb� � � åb� ê��

ë�ìKíZî�[¨\Z^nm �
yBw�uzkKg>d lbm¥oÑh<sbuzg>d lbm�uzl.te~|sSh<d mK�ªfEg>sSg>dvu:hEw��.d lbm�o
lbh�t�sSg>d lbmËgiw�u��.m|dv¦Çk.w�f<�
b �bw�h<sb�v�|�xw��.d lbm��
yBw�uzkKg>d lbm¥ý�h�sbuzg>d lbm
Øþm|oÑw�hEhEw�p � gihEk|uzgik.hEw�p

�|w�m|u%�|t�sShE� b �bw�h<�vsS~ �,m|dv¦>kKw é¨sSy b �bw�h<�vsS~ �1m|dv¦>kKw é�sSy
¢b¢ � � w�f0~KhEw�fEfEl ¢b� � ¡ ¢b�vû ê ûb�vû ê ¢b� ê å ¢b�vä�� ûb�vä��
¢ ê åb� f�u ¢b� � å ¢b�vå ê ûb�vå ê ¢b� ��� ¢b� ú ê ûb� ú ê
¢b¡b¡b� �bl ¢b� êb� ¢b�våbä ûb�våbä ¢b� � ¡ ¢b�vå � ûb�vå �
ûbåSú.�vt ��� �rf<dvt ¢b�v¡bå ¢b� úbú ûb� úbú ¢b�v¡bä ¢b� � å ûb� � å
ûbå � � �.u�u ¢b� êb� ¢b�våbä ûb�våbä ¢b� ú.å ¢b�väSú ûb�väSú
ûbåb¡b�vuzl.tÏ~KhEw�fEf ¢b�vûb¢ ¢b����� ûb����� ¢b��� � ¢b� �b� ûb� �b�
ûbäb¢b�v�vd ¢b�väSú ¢b�våbå ûb�våbå ¢b� úbú ¢b�vä�� ûb�vä��
ûbäbåb�vd ��~�w�� ¢b�väbå ¢b�väbå ûb�väbå ¢b� ú ê ¢b���Sú ûb���Sú
ûSú ê � �blbh0giw�y ¢b�våb¡ ¢b�vä � ûb�vä � ¢b�väbû ¢b� úbú ûb� úbú
� w�y ¢b���Sú ¢b� ê ¢ ûb� ê ¢ ¢b����� ¢b� � å ûb� � å
q.sbu�u ¢b�väSú ¢b�vûSú ûb�vûSú ¢b�väbå ¢b�våbä ûb�våbä
tÏ~&w��.å ¢b�vûb¡ ¢b�väb¢ ûb�väb¢ ¢b� � ú ¢b���b¢ ûb���b¢
~.�b~ ¢b����� ¢b�vûbå ûb�vûbå ¢b� � å ¢b� ú.¢ ûb� ú.¢
sE�bw�h<sS�bw ¢b� ú.¡ ¢b�väbû ûb�väbû ¢b����� ¢b� ú � ûb� ú �
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ã uzl.te~KkKg>sSg>d lbm'hEw�kKfEwËtew�u%�|sSm|d f<t u�sSm'~KhEl>�
dvp�w ~�w�h<oÑlbh<t�sSm|uzwËdvte~Kh0l>�bw�tew�mBg�dvo
gi�.w�fEqrf0giw�t u�sSm
f<d �bm|d ÌZu�sSmrg>� q�hEw�p�k|uzw�w�yBw�uzkKg>d lbm6g>dvtÏw�o
lbhªuzl.te~.kKg>d mK��~KhEw��
d lbkKfehEw�fEkZ� gifªsSm|p{u�sSmÎsbpKsS~Kgegil�hEk.mK��g>dvtew
�ºsSh<dvsSg>d lbmKf<�¨c}d � w�hEw�mBg�gih<sbpbw���l � f�w�y�d f0g�j�w�g���w�w�m'�|sSh<pb�esShEw���jZsSfEw�pnhEkKm.��g>dvtew¨tew�gi�Kl
p�f�sSmZp]fEl.o
gþ�esSh0w

sS~K~Kh0l.sbu��Kw�f<�xsSmZp�tªsSmrq�p�w�f<d �bmÓsb� giw�hEm|sSg>d �bw�f��|si�bw�j�w�w�mÔuzlbmKf<dvp�w�hEw�p�ù û ê ü��:ù ûb¡�ü��:ù åbå�ü�� b kKh�sS~K~KhEl.sbu%�
fEgih<d �bw�fxgilªsbu%�|d w��bw=gi�Kw�j�w�fEgZl.obj�lbgi��uzlbm|uzw�~Kgif�d mËsSm�d mBgiw��bh<sSgiw�p�sSh<u%�|d giw�uzgikKhEw�sSm|p uzl.te~Zdv�vsSg>d lbm�oÑh<sbtew��
��lbhE�����Kl<�esSh�p�gi�|d f*w�m|pK��d mKf0gihEk|uzg>d lbm�f0w�g�sSh<u��Zd giw�uzgikKhEw�w�yrgiw�mKf�d lbmKf�sSm|p�t�dvuzhElb�0sSh<u%�|d giw�uzgikKh<sb�_tew�u%�|sS�
m|d f<tÏf<�&hEw�oÑw�hEhEw�p�gil'uzl.�v� w�uzg>d �bw�� qÎsSfÏgi�Kw��_l.tÏ~|dv� w�hE�0pKd hEw�uzgiw�p'�_l.te~KkKg>sSg>d lbm��1w�kKfEwËçi�=�=��èesS~K~KhEl.sbu%�|�
sShEw�p�w��bw�� lb~�w�pK���_�KwnsS~K~KhEl.sbu%��sb�v� l>�=fÏgi�.wnuzl.te~Zdv� w�hÏgil{dvpbw�mrg>dvoÑq©uzl
p�w hEw��.d lbmKfe�=�KlbfEw�uzl.te~Kk.g>sSg>d lbm
u�sSm�j�wªhEw�kKf0w�p'p�kKh�d mK�¥p�qBm|sbt�dvu�w�yrw�uzk.g>d lbm|�©�x�Kw�d mKf0gihEk|uzg>d lbm¥fEw�gËsSh<u��|d giw�uzgik.hEwn~KhEl>�
dvp�w�f�s�f�dvte~|� w

d mBgiw�h<o�sbuzw]o
lbh=gi�.wªuzl.te~|dv� w�h=gil¨uzl.tªt=kKmZdvu�sSgiw�gi�KwÏf<uzlb~�wÏl.o.w�sbu���h0w�kKfEwÏhEw��.d lbm©sSmZp�d gif��vd �bw���lbkKg*h0w��.d fE�
giw�h�d m|oÑlbh<t�sSg>d lbm�gilngi�Kw��ZsSh<p��ÏsShEw���c�kKh�d mK��h0kKm�g>dvtew��&gi�.wnt�dvuzh0lb�0sSh<u��|d giw�uzgik.h<sb�1uzl.te~�lbmKw�mBgifel.o�gi�Kw
sS~K~Kh0l.sbu��'h0w�uzlbh<p�gi�Kwªw�yrw�uzkKg>d lbm¥hEw�fEkZ� gif�l.o|gi�Kw�hEw��.d lbmKfno
lbh�~�lbgiw�mrg>dvsb��hEw�kKfEw��Ë��yr~Z�vdvu�d g]p�w�f<d �bmZsSg>d lbm
l.o:uzl.te~Kk.g>sSg>d lbm¥h0w�kKfEw�sb�v� l<�=f�s��vsSh0�bw�mBk|t*j&w�h�l.o:p�qBm|sbt�dvuªuzlbmBgihEl.�v�=tÏw�telbhEq���sSm|p¥sSh<d gi�|tew�g>dvu]d mK�
fEgihEkZuzg>d lbmKf,gil�j�w:hEw�tÏl>�bw�p]o
hEl.tøgi�Kw:~KhEl
uzw�fEfElbh�w�yrw�uzk.g>d lbm|�ZØþmZu�� kKf<d lbmªl.o&uzlbmBgihEl.� d m.fEgihEk|uzg>d lbmKf,fEk|u���sSf
uzlbm|pKd g>d lbmZsb��jKh�sSm|u��Kw�f���d gi�|d m]gi�Kw�uzl.te~.kKg>sSg>d lbm6o
kKh0gi�Kw�h�d m|uzhEw�sSf0w�f�gi�.w*w�yB~|� l.d g>sSg>d lbm�l.or�×sb� kKw�� l
u�sb�vd g�q

l>�bw�h}j|� l
u��B�0� w��bw��Kh0w�kKfEwªtew�gi�Kl
p�f]ù äâü���ù åb¢âü��
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�_�.w}h0w�t�sbd m|p�w�h:l.oKgi�|d f�u��|sS~.giw�h�d f=lbhE�.sSm|d ÿ�w�p�sSf�o
l.�v� l<�=f<� � w�uzg>d lbmËú.�våe~KhEl<��dvpbw�f�s}jKh<d w�o×l<�bw�hE��d w��
l.o���lbhE�Bf,h0w��vsSgiw�pÏgil�gi�Kw�uzlbmZuzw�~Kg,l.o�hEw�kKfEw�sSmZpegi�Kw�d mBgik|d g>d �bw*h<sSg>d lbmZsb� w*j�w��|d m|p�gi�Kw=~.hElb~�lbfEw�p}f<u��.w�tew��
� w�yrg>� � w�uzg>d lbm¥ú.�vä�~.hEw�fEw�mBgif]sSm¥l>�bw�hE�
d w�� l.oIgi�.w�sSh<u%�|d giw�uzgikKhEw]gi�|sSg]o�sbu�dv�vd g>sSgiw�f�gi�Kw�w�yr~|� l.d g>sSg>d lbmÔl.o
hEw�kKf�sSj|� w�uzl.tÏ~KkKg>sSg>d lbm p�w�f<d �bmZsSgiw�pÔsSg�uzl.tÏ~|dv� wng>dvtew�� � w�uzg>d lbmÔú.� úÓp�w�g>sbdv� f�gi�Kw6uzl.te~|dv�vsSg>d lbm d fEf0kKw�f
sSm|pÔu%�|sb�v� w�mK�bw�f{sSfEfEl
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dvu�sb�v� q�hEw�kKf0w�pK���x�Kw�telbfEg1~.h<sbuzg>dvu�sb�bhEw��.d lbm�l.o d m.fEgihEk|uzg>d lbmKf,gi�|sSg�u�sSmªj�w�w�sSf<dv� q�uzlbmB�bw�qbw�p�gil��|sSh<p��ÏsShEw
d f�p�w�ÌKmKw�p�jrq�s=f<d m.�.� w�fEg>sSh0g>d mK� ~&l.d mBg}sSmZp�s*f<d mK�.� wew�m|pKd m.��~�l.d mrg>�:�x�|d fepbw�ÌKm|d g>d lbm{sb�v� l>�=f�sb�v�&uzlbmrgih0l.�
~|sSgi�]w�yrw�uzk.g>d lbmKf�j&w�gþ��w�w�mngi�Kw�g���l ~&l.d mBgif�gil�j�w*~�lbgiw�mBg>dvsb�v� qªw�yB~|� l.d giw�p�jrq�gi�Kw�kKm|p�w�h�� q�d mK���|sSh<p��ÏsShEw
hEw�kKf0w'tew�u��|sSmZd f<t���ã�uzl.te~|dv� w�hE�0p.d hEw�uzgiw�pÎsS~.~KhEl.sbu��¤uzlbk|�vp�gih<sSm.f<o
lbh�t gi�Kw'uzl
p�w��esSf¨dv�v� kKfEgih<sSgiw�pÎd m
ý_d �bkKhEw�äb�väbç�j|èi�BjBq�d mBgihEl
p�k|u�d mK��s=h0w�kKfEw�d mKfEgihEkZuzg>d lbm]gilËd m|oÑlbh<tægi�Kw}�|sSh<p��ÏsShEw}gi�|sSg�s�fEw�¦Çk.w�m|uzw�uzlbk|�vp

~�lbgiw�mrg>dvsb�v� q¥j�w�h0w�kKfEw�pK�¥�_�Kw]hEw�kKfEw]l.o=tew�tÏlbhEq�uzl.te~.kKg>sSg>d lbmKf�u�sSm�j�w�f<d �bmZd Ì|u�sSmrg>� qÒsbdvp�w�p�jBq6gi�Kw
sSm|sb� qBf<d f:giw�u��.m|dv¦Çk.w�f:w�te~|� l>qbw�p�jrq¨tÏl�p�w�h0m]lb~.g>dvt�d ÿ�d mK�Ëuzl.te~|dv� w�hEf����1f�d mK�Ëd mrgiw�hE~.hEl�uzw�pbkKh<sb�&sSm|sb� qrf�d f<�
gi�Kwnuzl.te~|� w�giw ~�l.d mrgifE��gil]hEw��vsSg>d lbmæù äbäâü�o
lbh}gi�Kw��<ÈH�<Ü����>à�Æ�sShEh<sEq'u�sSm�j&w]uzlbmKfEgihEk|uzgiw�p�sSg�uzl.te~|dv� w�g>dvtew��
ã}f:fEk|u��Z�Bgi�Kw�uzl.te~|dv� w�hE�0pKd h0w�uzgiw�pËsS~K~KhEl.sbu%�©u�sSm'pKd hEw�uzg:gi�.w}~.hElb�bh<sbt8~�l.d mrgif*gi�|sSg�s � w�uzg=gi�.w�sSh0h<siq]gil
d mB�×sb�vdvpKsSgiw�~KhEw��
d lbkKf<� q]hEw�uzlbh<pbw�p�uzl.te~Kk.g>sSg>d lbmKf�jZsSfEw�p�lbmËgi�.w�uzlbmrgiw�mBgifel.o gi�Kw�sShEh<sEq��e�_�|d f=~Kh0l>�
dvp�w�f
~�lbgiw�mrg>dvsb�Zh0w�p�k|uzg>d lbm d m�gi�Kw6uzlbfEg�l.oxh0w�uzlbh<pKd mK�Ôuzl.te~KkKg>sSg>d lbm.f�kKf<d mK�Ôtew�telbh0q'f<d m|uzwnlbgi�Kw�h0��d fEwngi�Kw

uzlbmKf<d f0giw�m|uzq{l.o�sb�v�1û � w�mBgih<d w�f�l.oIgi�.w��>È��>Ü����<à ÆªsShEh<sEqÓt=kKf0g�j�w�t�sbd mrg>sbd m.w�pK� b gi�Kw�hE��d fEw���sSf]� lbmK��sSf
gi�Kwew�¦>k|d �×sb� w�mZuzwªd f:w�fEg>sSj|�vd fE�Kw�p.�&oÑkKgikKh0w d mB�bl�u�sSg>d lbm.f�u�sSm�f<dvte~|� q�kKfEw}gi�Kwew�yrw�uzk.g>d lbmËhEw�fEk|� gif�hEw�uzlbh�p�w�p
sSg�sSmËw�sSh��vd w�h�g>dvtew��

zFE�D qt_a�¡ �S[P�W��4P�O�_aW¢\]O�M�M>JZ_aP

�_�.w¥�_l.te~Zdv� w�hE�0pKd hEw�uzgiw�pÒ�_l.te~.kKg>sSg>d lbmÍ�xw�kKfEw�çi�=�=��èÏf<u%�Kw�tewÓd mrgih0l�p�kZuzw�f�s�fEw�g]l.o��|sSh<p��ÏsShEw
oÑw�sSgikKhEw�f�sSm|p¥d mKfEgihEkZuzg>d lbmKf�gil�w��vdvt�d m|sSgiw�gi�Kw]mKw�w�p¨gil�p�qBm|sbt�dvu�sb�v� q�pbw�giw�uzg�h0w�kKf<sSj|� w6uzl.te~Kk.g>sSg>d lbm|�

ØzmÎuzlbmrgih�sSfEg�gil¨hEkKmK��g>dvtÏw¨d mKfEgihEkZuzg>d lbm'hEw�kKf0w�f<u��Kw�tÏw�f<�|gi�Kw�hEw�kKf�sSj|� w¨uzl.te~Kk.g>sSg>d lbmÒd fnp�w�f<d �bm|sSgiw�p¥sSg
uzl.te~|dv� w�g>dvtew��*�_�.wÏ~KhElb~�lbfEw�p�sSh<u%�|d giw�uzgikKhEwntew�u��|sSmZd f<t uzlbmKf<d f0gif*l.o gi�KwªoÑl.�v� l>��d mK��uzl.te~�lbmKw�mBgif"�
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£ [rX¥¤Ç[�¦]Y�§�¨|U7©Ç[0§�©ÇXZY<[ª�}sSh<p��ÏsShEw¥gi�|sSg¨h0w�uzlbh<p�f�gi�KwÖp�qrmZsbt�dvu'uzl.te~.kKg>sSg>d lbm d m|oÑlbh<t�sSg>d lbm|� �_�Kw
�1w�kKfEw¨ã�h<u%�|d giw�uzgikKhEwÔuzlbmKf<d f0gifªl.oÏs'�xl.te~KkKg>sSg>d lbm¸�xw�kKf0w©�|k � w�h�çi�=�*��è�gil©fEgilbh0w�gi�KwËh0w�kKfEw

d mZo
lbh<tªsSg>d lbm|�

£ [rX¥¤Ç[�«9¬­¤®©>Y<X¥§�©ÇU7¯�¬±°.[²©�³µ´a©Ç[0¬¥¤ÇU7¯�¬¥¤�ØzmKfEgihEk|uzg>d lbmªw�yrgiw�mKf�d lbmKfesSmZpew�yrw�uzk.g>d lbm�fEw�tªsSmrg>dvuzfÏo
lbh}uzlbmK�
�bw�q
d mK��~KhElb�bh<sbt d mZo
lbh<tªsSg>d lbmËgilªgi�Kwª�1w�kKfEw�ã}h<u%�|d giw�uzgikKhEw��

¶ ¯�·¹¸ZX­©Çì�©ÇU7¯�¬ £ [BX­¤Ç[�º¤U7§�Y�¯.ìKY�§"¨ZU7©Ç[0§�©ÇXZY<[»�}sSh<p��ÏsShEw�uzl.te~�lbmKw�mrgif:gi�ZsSg��ºsb�vdvpKsSgiwÏgi�KwehEw�uzlbh�p�w�p
uzl.tÏ~KkKg>sSg>d lbmKf�fEgilbhEw�p{d m6gi�KwË�=���¤sSm|p]~�w�h<o
lbh�tÕgi�.w�kK~1pKsSgiw�l.o�sSh<u%�|d giw�uzgikKh<sb��fEg>sSgiw¨oÑlbhÏfEk|uz�
uzw�f0f<o
kZ�×hEw�kKfEwÏl.o.gi�Kw�uzl.tÏ~KkKg>sSg>d lbm¥d m.fEg>sSm|uzw�f<�
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�.l�sbu��|d w��bw�gi�KwÏhEw�kKfEwe�bl.sb� f�d m�gi�.wªuzl.te~|dv� w�hE�0pKd h0w�uzgiw�p �|sSh<p��ÏsShEw�sS~K~Kh0l.sbu��|�
s�u�sbu%�|d mK��fEgihEkZuzgikKhEw
d f�p�w�f<d �bm.w�pK�:ý_d �bkKhEweú.�vû�p�w�~|dvuzgif:gi�Kwej|sSf�dvu}tÏl�p�w���l.oºgi�.w}f0gihEk|uzgikKhEw���u�sb�v� w�p gi�.w��xl.te~KkKg>sSg>d lbm'�1w�kKfEw
�|k � w�h�çi�=�*��èi�x�_�.w��*�*�¤d fªs�fEw�gi�0sSfEfEl
u�dvsSg>d �bwnfEgihEk|uzgik.hEwËd m|p�w�yBw�p]jrq�sSmÎdvp�w�mBg>d ÌKw�h�mBk|t=j�w�he�=�|dvu%�

d f:fE~�w�u�d ÌKw�p�jBqªgi�KwÏ~.hElb~�lbfEw�p�Ø � ãæw�yrgiw�m.f<d lbmKf�d m�gi�Kw��=�*�øo
h�sbtew���lbh0���:�_�.w}f0gihEk|uzgikKhEw�d f=f�dvt�dv�vsSh�d m
p�w�f<d �bm�gil�s�u�sbu��Kw�gi�|sSg�uzlbmKf�d fEgif|l.o×sSmnsShEh<siqÏl.o<w�mBgih<d w�f<�<hEw�oÑw�hEhEw�p=gil�sSf:ÙÉÚ�j�á Ý×Ü���Ü�Ã�Ú�Ä�Æ<ÄKÜ�ÈSÃ�Æ<Ûi�Iã�m�w�mrgihEq
fEkK~.~&lbh0gif1gi�Kw*h0w�kKfEw�oÑlbhÏs:~|sShEg>dvuzkZ�vsSheuzl.te~Zdv� w�h�f0~&w�u�d Ì.w�pÏhEw��.d lbmnjBq�p�w�giw�uzg>d mK��gi�Kw�f�d gik|sSg>d lbm6d mª�=�|dvu%�
sb�v�>l.o�gi�KwÏd mK~KkKg�d mZo
lbh<tªsSg>d lbm�gil}gi�Kw�hEw��.d lbmËd f|h0w�uzkKhEhEw�mBg>���.l�p�l*gi�|d f��>w�sbu%��sbuzg>d �bw:w�mrgih0qªd fZh0w�fE~�lbmKf<d j|� w
oÑlbhIhEw�uzlbh<p.d mK��uzl.te~Kk.g>sSg>d lbmnd m|oÑlbh<t�sSg>d lbmno
lbh�o
k.gikKhEwxhEw��.d lbm�w�yrw�uzkKg>d lbm.f<�|ã�f|fEk|u��Z��w�sbu�� w�mBgihEq�uzlbmrg>sbd m.f
oÑlbkKhªÌKw��vpbf"�'çiûbè�gi�Kw¥uzl.tÏ~KkKg>sSg>d lbm�g>sS�.��çiåbè�s�ÞÂ��à�Ã�Ênj|d g�d m|pKdvu�sSg>d mK�©�=�Kw�gi�Kw�h�gi�Kw�w�mBgihEq uzkKh0hEw�mrg>� q

uzlbmBg>sbd mKf]s��ºsb�vdvp6uzl.te~KkKg>sSg>d lbmZ�,çiäbèÏsSm�sShEh<sEq¨l.o�uzl.te~Kk.g>sSg>d lbmÎd mKfEg>sSm|uzw�f��1sSm|p{ç�ú.èÏs�� w�sSfEg�h0w�uzw�mrg>� q
kKfEw�p�ç<
|����èxd m|oÑlbh<t�sSg>d lbm�sShEh<siqno
lbh*tªsSm|sS�.d mK��gi�Kw�hEw�~Z�vsbuzw�tew�mrg,l.obgi�Kw�uzl.te~.kKg>sSg>d lbm¨d mKfEg>sSmZuzw�f<���_�Kw
uzl.te~Kk.g>sSg>d lbm¥g>sS��ÌKw��vp¥uzlbmrg>sbd m.f�gi�.w�uzl.te~Kk.g>sSg>d lbmÖdvpbw�mrg>d ÌKw�h�sSm|p¥d f�k.fEw�p'oÑlbh��bw�h�dvo
q
d mK��gi�.wªw�y
sbuzg
uzl.te~Kk.g>sSg>d lbm|�_ã4ÙÉÚ�j�á Ý×Ü���Ü�Ã�Ú�Ä{Ã�Ä.Û0Ü���ÄKÙÉÆed f�p�w�ÌKm.w�p]sSf:gi�.w}f0w�g�l.o|d mK~KkKg�hEw��.d fEgiw�h:lb~�w�h<sSmZp�f�sSm|p�gi�Kw�d h
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MEM V

INPUT
CI V

COMPUTATION  BUFFER

Tag V LRU Computation Instances

Computation
Id#

CI[0] CI[1] CI[N]

COMPUTATION  INSTANCE (CI)

Register # Value V

OUTPUT

Register # Value V

T*U�V X|Y�[�kZ^W` �xl.te~KkKg>sSg>d lbm��xw�kKfEwª�|k � w�h�çi�*�*��è=p�w�f<d �bmZ�

hEw�fE~�w�uzg>d �bw}�×sb� k.w�f<��gi�.w*fEw�g�l.oBlbkKgi~KkKg�hEw��.d fEgiw�h�lb~&w�h�sSm|p�f}sSmZpÏgi�Kw�d h�hEw�fE~�w�uzg>d �bw}hEw�fEk|� g1�ºsb� kKw�f<��sSm|p�gi�Kw
�ºsb�vdvpKsSg>d lbmnl.o�tew�telbhEq�f0g>sSgiw�kKf0w�pÏjBq�gi�Kw�uzl.te~.kKg>sSg>d lbm|�_ãÕuzl.te~.kKg>sSg>d lbm6d mKfEg>sSm|uzw�d f�h0w�kKf<sSj|� w��=�Kw�m

d gif�d mK~Kk.g�hEw��.d f0giw�h=�×sb� k.w�f�t�sSg>u��©s�~Kh0w���d lbkKf:w�yBw�uzkKg>d lbmËl.oKgi�Kw�uzl.te~KkKg>sSg>d lbm¥sSm|p�gi�Kw�d mK~KkKgÏtew�telbhEq
fEg>sSgiw��|sSf=mKlbg:j�w�w�m©d mB�×sb�vdvp.sSgiw�pK�

éªk|� g>d ~|� w�uzl.te~KkKg>sSg>d lbm{d mKfEg>sSmZuzw�fesShEw�kKfEw�p�gil�hEw�uzlbh�pªuzl.te~Kk.g>sSg>d lbmKf���d gi��pKd � w�hEw�mBg}d mK~.kKg1�ºsb� kKw�f
si�ºsbdv�vsSj|� wno
lbh:hEw�k.fEw��:�,sbu%�'uzl.te~KkKg>sSg>d lbm�d mKfEg>sSm|uzwÏ�|sSf�gþ��l�jZsSmK�rf�gi�|sSg�uzlbmBg>sbd m¥sSm'sSh0h<siq]l.oºhEw��.d f0giw�h
w�mBgih<d w�f<�1sËÙ0Ú%j*á&ÝBÜ���Ü�Ã�Ú�Ä�Ã�ÄKÛ0Ü���ÄKÙ0ÆnÞÂ��à Ã�Ê�j|d g�d m|pKdvu�sSg>d m.���=�Kw�gi�Kw�hegi�KwËd mKfEg>sSmZuzw�p�w�ÌKmKw�f�s��×sb�vdvp]h0w�kKfEw
sSm|p¥s�j ÆÂj Ú�È�Ã�ÞÂ��à�Ã�Ê�Ì.w��vp©d m|p.dvu�sSg>d mK�¨�*�Kw�gi�Kw�h�gi�Kw�uzl.te~.kKg>sSg>d lbmøsbu�uzw�fEfEw�f�tew�telbh0q�sSm|pË�*�Kw�gi�Kw�h

gi�Kw�tÏw�telbhEq6p�w�~�w�m|p�w�mBg�hEw��.d lbm�d f*�×sb�vdvpK���,sbu%�¨hEw��.d f0giw�h*w�mBgihEq6uzlbmKf<d fEgif�l.o.gi�.hEw�w�ÌKw��vp�f��_gi�Kw�hEw��.d f0giw�h
d m|p�w�y
�Bgi�KwÏhEw��.d f0giw�h*�ºsb� kKw���sSm|p�sªÞ"��à Ã�Ê}Ì.w��vpK�:�_�KwÏgþ��l�jZsSmK�rf:h0w�fE~�w�uzg>d �bw�� q{pbw�f<d �bm|sSgiw�gi�Kw�mKw�uzw�fEf<sShEq
d mK~Kk.g]sSm|p�lbkKgi~KkKgnd m|oÑlbh<t�sSg>d lbm oÑlbh�gi�Kw{uzl.te~Kk.g>sSg>d lbmÔj&w�d m.��hEw�kKf0w�pK��sSm|p¨gi�Kw�mBk|t*j�w�h�l.o_hEw��.d f0giw�h
w�mBgih<d w�f�d f�sb� fEl�fE~�w�u�d ÌKw�p�jrq�gi�Kw:~|sShEg>dvuzkZ�vsSh�dvte~|� w�tew�mBg>sSg>d lbm|�:ý�lbh,gi�Kw�d mK~KkKg_j|sSm.����gi�Kw:h0w��.d fEgiw�h�d m|p�w�y
sSm|p h0w��.d fEgiw�h*�ºsb� kKw�ÌKw��vpbf=hEw�uzlbh<p gi�.w�mKw�uzw�fEf<sSh0q]�ºsb� kKw�f=gi�ZsSg=gi�Kw�hEw�f0~&w�uzg>d �bw�hEw��.d fEgiw�hEf t=k.fEg:�Kl.�vpËoÑlbh
gi�Kw¨uzl.tÏ~KkKg>sSg>d lbmÖd mKfEg>sSm|uzw�gil�j�w�hEw�kKf<sSjZ� w��¨ý�lbh�gi�Kw�lbk.gi~KkKg�j|sSm.����gi�Kw¨d m|oÑlbh<t�sSg>d lbm©ÌKw��vp�f�h0w�uzlbh<p
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gi�Kw uzl.te~|� w�giw}hEw�fEk|� gif�l.oBgi�Kw�uzl.te~.kKg>sSg>d lbm�gi�ZsSg,kK~1pKsSgiw=gi�.w�sSh<u%�|d giw�uzgikKh<sb��hEw��.d fEgiw�h�Ì|� w p�kKh<d mK�Ïh0w�kKfEw��
�_�KwÏ�ºsb�vdvp�Ì.w��vp�f�d m|pKdvu�sSgiw��=�Kw�gi�Kw�h=gi�.wÏhEw��.d fEgiw�h*w�mBgihEq6d f�sbuzg>d �bw�o
lbh*gi�Kw�uzl.te~Kk.g>sSg>d lbm¥d mKfEg>sSmZuzw��

� w��bw�h�sb�xp�w�f<d �bm{w�mK�|sSmZuzw�tew�mrgif]u�sSm{j&wËt�sbpbw�gil�gi�.w�jZsSfEw��=�*�8sSh<u%�|d giw�uzgikKhEw��n�_�Kw�f0w�w�m.�|sSm|uzw��
tew�mBgif]oÑl�uzk.fÏlbm�uzhEw�sSg>d mK��fE~�w�u�d Ì|u}h<sSgi�Kw�h�gi�ZsSm'kKm|dvoÑlbh<t dvte~Z� w�tew�mrg>sSg>d lbm.f�l.o�uzl.te~KkKg>sSg>d lbm©w�mrgih�d w�f
sSm|p©d mKfEg>sSm|uzw�f<�©ý�lbhËd mKfEg>sSm|uzw��|lbmKw]w�mK�|sSmZuzw�tew�mrg�t�d �b�Bg�j�wªgil�~|sShEg>d g>d lbm�gi�Kw�p�w�f<d �bm¥fE~|sbuzw�l.o_gi�Kw
uzl.te~Kk.g>sSg>d lbm6w�mrgih�d w�fÏgil{d mZu�� k|p�w �×sSh�dvsSg>d lbmKf�lbm�gi�Kw g�qB~�w�l.o�uzl.te~KkKg>sSg>d lbm�d m.fEg>sSm|uzw�f�gi�|sSg�uzlbk|�vp]j�w
hEw�uzlbh<pbw�pK� � kZu��Öp�w�f<d �bmøtel
pKd Ì|u�sSg>d lbmKf ��lbk|�vpËh0w�p�k|uzw]gi�Kw�uzl.tÏ~|� w�y�d gþq�oÑlbh hEw�kKf<sSj|� w�uzl.te~KkKg>sSg>d lbm.f
gi�|sSg�uzlbm.f<d fEg�l.o�s f<tªsb�v��mrkZt=j�w�hÏl.o�d mK~KkKg�sSm|p�lbkKgi~KkKgÏlb~�w�h<sSm|pbf<��ã fEw�uzlbm|pnw�mK�ZsSm|uzw�tew�mBg]sb�v� l>�*f

�ºsSh<dvsSg>d lbmKfªd m�gi�Kw�mBk|t*j�w�h�l.o1uzl.tÏ~KkKg>sSg>d lbm�d mKfEg>sSmZuzw�f�sE�×sbdv�vsSjZ� w�o
lbh�pKd � w�hEw�mBg uzl.te~.kKg>sSg>d lbm{w�mrgih�d w�f<�
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j|sSmK�]l.o.gi�Kw�d mKfEg>sSmZuzw��
�_�.w�w�yrw�uzk.g>d lbm�l.ox� l.sbp�sSm|p¨uzlbmrgih0l.�|d mKf0gihEk|uzg>d lbmKf�p�kKh<d m.��gi�Kw]tew�tÏl.d ÿ�sSg>d lbm�tel�pbw]sb� fEl�hEw�¦ÇkZd hEw�f

sbpKpKd g>d lbmZsb��w�yBw�uzkKg>d lbmÔfEw�t�sSmBg>dvuzfËd m�hEw��vsSg>d lbm�gil¨gi�Kw{uzl.te~Kk.g>sSg>d lbmÖd m.fEg>sSm|uzw��'�x�Kw�uzl.te~Zdv� w�h�pbw�f<d �b�
m|sSgiw�f gi�Kw{tew�tel.d ÿ�sSg>d lbmætÏl�p�w]gil�w�m|p¨jrq�t�sSh0��d mK�Ôuzw�hEg>sbd m uzlbmBgihEl.��d mKfEgihEkZuzg>d lbmKf ��d gi�©w�yBgiw�mKf<d lbm.f
gilød m|pKdvu�sSgiwÓuzl.te~Kk.g>sSg>d lbmÖhEw��.d lbmÖw�m|p�~�l.d mBgif�sSm|p©hEw��.d lbmÒw�y
d gif<�4�_�Kw�f0w�sSmKm.lbg>sSg>d lbmKf'sShEw�kKfEw�p'gil
pKd fEg>d m.�bk|d fE�'j�w�gþ��w�w�mød mBgih<sShEw��.d lbmøsSm|p'd mBgiw�hEhEw��.d lbmøuzlbmBgihEl.�Igih<si�bw�hEf�sb� f�l.o:s�hEw��.d lbm|�{�x�KwªhEw�uzlbh�pKd mK�

l.o:s�uzl.te~KkKg>sSg>d lbmød fËuzl.te~|� w�giw�p�sSm|pËgi�Kw�tÏw�tel.d ÿ�sSg>d lbm tel
p�wªw�m|pbw�p��=�Kw�mÖs�uzlbmBgihEl.��d mKfEgih0k|uzg>d lbm
��d gi�ngi�Kw}mKw��Í�=�=�©w�yBgiw�mKf<d lbm�hEw�gikKh0mKf�gil gi�Kw�� l
u�sSg>d lbm©o
l.�v� l<��d mK��gi�Kw}hEw�kKf0w d mKf0gihEk|uzg>d lbm|�:�_�.w�tel
p�w
u�sSm¥sb� f0lªw�m|p �*�Kw�m©sªuzlbmBgihEl.�|d mKfEgihEk|uzg>d lbm¨��d gi��gi�.w�mKw�� �=�*�Ôw�yBgiw�mKf<d lbm�w�y�d gif�ç�g>sS�bw�m¨j.h<sSm|u��Zè_gi�Kw
uzl.te~Kk.g>sSg>d lbm|�:�
fEf0w�mrg>dvsb�v� q��rgi�Kw=w�yBw�uzkKg>d lbm�hEw�fEk|� gif��.sSgi�Kw�hEw�pªpbkKh<d mK��s�fEkZu�uzw�fEf<oÑk|�Ktew�tel.d ÿ�sSg>d lbm{tel
p�w
p�w�ÌKm.wªse~|sShEg>dvuzk|�vsSh�~|sSgi�©d m¨gi�KwÏhEw��.d lbm�l.o|d mKf0gihEk|uzg>d lbmKf�fEw�� w�uzgiw�p�jBq]gi�Kw�uzl.te~|dv� w�h�ß f�gih<sSm.f<o
lbh�t�sSg>d lbm
l.oIgi�Kw hEw��.d lbm|�n�_�KwËuzl.te~|dv� w�h��|sSf�gi�Kw hEw�fE~�lbmKf�d j|dv�vd g�q�l.o�d m.fEkKh<d mK�]gi�|sSgÏgi�Kw�mBk|t*j�w�h}l.oIhEw��.d fEgiw�h0f�d m

gi�Kw�fEg>sSg>dvu�sb�v� q�sSf0f<d �bmKw�p�hEw�kKf<sSjZ� w*hEw��.d lbm{u�sSmnÌKg,��d gi�Zd m�gi�Kw u�sS~|sbu�d g�q�l.o×gi�Kw uzl.te~KkKg>sSg>d lbm6d mKfEg>sSmZuzw�f<�
� dvt�dv�vsSh�� q��ZsSm.lbgi�Kw�h uzl.tÏ~|dv� w�h�t=kKf0g*~|�vsbuzw�d mr�ºsb�vdvpKsSg>d lbm�d mKf0gihEk|uzg>d lbmKf�o
lbhe�bk|sSh�pKd mK�ªgi�.w]uzl.te~Kk.g>sSg>d lbm

� �



hEw��.d lbmnw�yBw�uzkKg>d lbmKf:gi�|sSgÏsbu�uzw�fEf�tew�telbh0q��:�_�Kw�d mB�ºsb�vdvpKsSg>d lbmKf�d mKfEgih0k|uzg,gi�Kw}hEw��.d lbm6uzl.te~Kk.g>sSg>d lbmKf�gi�|sSg
u��ZsSmK�bw�f*�|sE�bwÏ~�lbgiw�mrg>dvsb�v� q�j�w�w�m't�sbp�wegil�gi�.w}h0w��.d lbm|ß f�d mK~.kKgep.sSg>sb��sSm|p�gi�Kwªuzl.te~.kKg>sSg>d lbm©d mKfEg>sSmZuzw�f

t�sEq]m.l�� lbmK�bw�h*j�wÏ�ºsb�vdvpK�

®�­�¬�­�¬ ¼�¼!½ »�À%·ºµ�¹�¿�µ�·²ê,À%¾�³K·º¾�½,µ�³

�_�.wªd mrgiw�h<sbuzg>d lbm�l.o.gi�Kw�t�dvuzhEl.sSh�u��|d giw�uzgikKh0w�~|d ~�w��vd mKw�sSm|p gi�.wªuzl.te~KkKg>sSg>d lbm¨hEw�kKfEwÏjKk � w�h�d f dv�v� kKfE�

gih<sSgiw�pËd m'ý_d �bkKh0w}ú.�väb��ý�lbh=gi�Kw�d m|d g>dvsb�Bf0gik|p�qªl.oKgi�Kwe~KhElb~�lbfEw�pnsS~K~Kh0l.sbu��|�
sSm'd mK��lbh�p�w�h�d fEfEkKw�t�dvuzh0l.sShE�
u��Zd giw�uzgikKhEw]tÏl�p�w��Id f�sSfEfEkZtew�pK�
sb� gi�KlbkK�b��gi�Kw�p.d f<uzkKfEf<d lbm¥uzlbmrg>sbd mKf�t�sSgiw�h<dvsb�|sS~K~|�vdvu�sSj|� w�gil�se�bw�m.w�h<dvu
p�qBm|sbt�dvu�sb�v� q�f<u%�Kw�p�k|� w�p�fEkK~�w�hEf<u�sb�vsSh�~KhEl
uzw�fEfElbh<�}ý�lbkKh}kKm|dv¦>kKwÏg>sSfE�Bf�p�w�ÌKmKw�gi�.w�hEw�kKfEw�w�yrw�uzk.g>d lbm�oÑlbh
s�~|sShEg>dvuzk|�vsSh�uzl.te~.kKg>sSg>d lbm{hEw��.d lbm­��sbu�uzw�fEf<d mK�ngi�KwË�=��� uzl.te~.kKg>sSg>d lbm{w�mrgih0q��&hEw�sbpKd mK�]gi�KwËsSh<u��Zd giw�uz�
gikKh<sb�Bf0g>sSgiw]oÑlbh=gi�Kwªuzl.te~Kk.g>sSg>d lbm¥d mKfEg>sSmZuzw�f<�×�ºsb�vdvpKsSg>d mK��hEw�k.f<sSj|� w�uzl.te~.kKg>sSg>d lbm�hEw�f0k|� gif<�
sSm|p�d fEf0k|d mK�
gi�Kw hEw�fEkZ� gif<�}Øâo,s�h0w�kKf<sSj|� w hEw�fEkZ� g�d f�oÑlbkKm|pK� gi�Kw hEw�uzlbh�p�w�p�hEw�fEk|� gifªsShEwËuzl.t�tªd gigiw�pK���_�Kw gih<sbp.d g>d lbm|sb�

~|d ~�w��vd mKw:w�yBw�uzkKg>d lbm]l.o�gi�.w*hEw�kKf0w�d mKfEgihEk|uzg>d lbm�j�w��.d mKf1��d gi��d mKfEgihEk|uzg>d lbm�o
w�g>u%��sSm|p�d mKfEgihEkZuzg>d lbm�p�w�uzl
p�w��
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T=UWV.XZY�[;k_^Ñ\ �=�=�æt�dvuzhEl.sSh<u%�|d giw�uzgikKhEw�~|d ~�w��vd mKw��
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c�kKh<d m.��gi�Kw��=���Ôsbu�uzw�fEf�fEgiw�~|�bgi�.w��=�=�ÎsSh<u��Zd giw�uzgikKhEw*w�d gi�.w�hep�w�giw�uzgifÏs��ºsb�vdvp�uzl.tÏ~KkKg>sSg>d lbm]w�mrgihEq
oÑlbh�gi�.w]h0w�kKf<sSj|� wnhEw��.d lbm|�xlbh�ÐKkKfE�Kw�f�~|sShEg>dvsb�v� q©w�yrw�uzk.giw�pÓd mKfEgihEkZuzg>d lbmKfËsSm|p�pKd hEw�uzgif�gi�Kw6d mKfEgih0k|uzg>d lbm

oÑw�g>u��'f0g>sS�bw�gilËj�w��.d m6w�yBw�uzkKg>d mK�ËmKw�� d m.fEgihEk|uzg>d lbmKf]sSg�gi�Kw�� l
u�sSg>d lbm©l.oIgi�Kw�hEw�kKf�sSj|� w�uzl�pbw�fEw��.tew�mBg>�
ý�lbh_�ºsb�vdvp�uzl.tÏ~KkKg>sSg>d lbm w�mrgih�d w�f<�ºd g�d f_mKw�uzw�fEf�sShEqÏgil�h0w�sbp=gi�KwÏsSh<u%�|d giw�uzgikKh<sb�<fEg>sSgiw�uzlbhEhEw�f0~&lbmZpKd mK�=gil}gi�Kw
d mK~Kk.g*hEw��.d fEgiw�h0f}l.o
gi�KwËuzlbhEhEw�fE~�lbm|pKd m.�¨uzl.te~KkKg>sSg>d lbm�d m.fEg>sSm|uzw�f<� �.l�p�l]gi�|d f<�Zs�fEk|t�tªsShEqnfEw�gel.o�gi�Kw
sbuzg>d �bw�d mK~KkKg:hEw��.d f0giw�hEf oÑlbh�sb�v�Kl.o gi�Kw�uzl.te~Kk.g>sSg>d lbm�d mKf0g>sSm|uzw�f d f t�sbd mBg>sbd mKw�p�p�k.h<d mK��gi�Kw�uzh0w�sSg>d lbm�l.o
gi�Kwed mKfEg>sSm|uzw�f<���_�Kw,fEk|t�t�sSh0q�fEw�g:d fIgi�.w,fEw�g|l.o�hEw��.d fEgiw�hEfZgi�|sSgIh0w�¦Çk|d h0w1lb~�w�h<sSm|p:�ºsb� kKw�f:o
h0l.tÔw�d gi�Kw�hZgi�Kw
uzl.t�t�d gigiw�p'sSh<u��|d giw�uzgik.h<sb�&fEg>sSgiw�l.o�gi�Kw hEw��.d f0giw�hÏÌ|� w�lbhÏk.m|uzl.t�t�d gigiw�p�d mKfEgih0k|uzg>d lbm�hEw�fEk|� gif<�}ØzmK��Ð|d �b�Bg

d mKfEgih0k|uzg>d lbm�hEw�f0k|� gif�sSm|p�d mK��Ð|d �b�Bg�d mB�×sb�vdvpKsSgiwed mKfEgihEkZuzg>d lbmKf�oÑlbh<uzw,gi�.w1hEw�kKfEw}d mKfEgihEk|uzg>d lbm�gil*�Ïsbd g�d m�lbh�p�w�h
gil �×sb�vdvp.sSgiw}gi�.w}h0w�uzlbh<p�w�pnuzl.te~KkKg>sSg>d lbm'd m.fEg>sSm|uzw�f<�Zã}m6d mrgiw�h<� l
u��
d mK��tew�u%�|sSm|d f<tæw�y
d fEgif:j�w�g���w�w�m�gi�Kw
uzl.te~Kk.g>sSg>d lbm�hEw�k.fEw�d mKfEgih0k|uzg>d lbm|��gi�Kw*~Kh0l�uzw�fEf0lbh,hEw�g>d hEw�tÏw�mrg�fEg>sS�bw���sSm|pÏgi�Kw*hEw��.d fEgiw�h�jrqB~|sSfEfeu�d h<uzk|d gihEq
gil�pbw�giw�h<t�d mKwÏgi�Kw�mKw�uzw�fEf<sShEq��Ïsbd g=f<uzw�mZsSh<d lbf<�,ã pKp.d g>d lbm|sb�v� q��Kw�sSh�� q{oÑw�w�p�j|sbu%�'d f�si�ºsbdv�vsSj|� w�d m�gi�Kw]u�sSfEw
�=�Kw�m¨gi�Kw��|sSh<p��ÏsShEw]pbw�giw�h<t�d mKw�fegi�|sSg}gi�Kw�f0g>sb�v� w�p]hEw��.d fEgiw�he�×sb� k.w�f�u�sSm�mKl�� lbmK�bw�h�sS«�h<t sSmrq�l.o�gi�Kw
uzl.te~Kk.g>sSg>d lbm¨d mKfEg>sSm|uzw�f����x�|d f*d fxgi�Kw�u�sSfEw=�=�.w�m�gi�.w�h0w�fEl.� �bw�pehEw��.d fEgiw�h}d m|o
lbh�t�sSg>d lbm�w�d gi�Kw�h�pbw�giw�uzgif�sSm

d m|p�w�~�w�m|pbw�mrg�uzl.te~Kk.g>sSg>d lbm�d mKf0g>sSm|uzw�lbh�sb�v�Iuzl.te~KkKg>sSg>d lbmÔd mKfEg>sSm|uzw�f sShEw�d mB�×sb�vdvp.sSgiw�p�jBqngi�Kwªsb� hEw�sbp�q
uzlbmKÌKh�tew�p�hEw��.d f0giw�h�d m|o
lbh�t�sSg>d lbm|� � d mZuzw�gi�Kw�~�w�h<o
lbh�t�sSm|uzwªl.oZgi�.w�hEw�k.fEwªf<u%�Kw�tew{d fnpbw�giw�h<t�d mKw�p�jrq
gi�KwehEw�kKf0w��vsSgiw�mZuzq{sSmZp�gi�Kwe~&w�h�uzw�mrg>sS�bw�l.oKhEw�kKfEw�p�d m.fEgihEk|uzg>d lbmKf���gi�.w�fEwÏg>dvt�d mK��p�w�f�d �bm'uzlbmKf<dvp�w�h<sSg>d lbm.f
�|sE�bw�j�w�w�m�f<dvt*k|�vsSgiw�p���d gi�Zd mËgi�Kw�w��ºsb� k|sSg>d lbm�w�mr�
d hElbm|tew�mBg>�

ý_d �bkKhEw�ú.� ú�dv�v� kKfEgih�sSgiw�fªg���l�tÏw�gi�Kl�pbf�l.o�uzlbm.fEgihEk|uzg>d mK�'gi�KwËfEk|tªt�sShEq'f0w�g¨o
lbh�uzl.te~KkKg>sSg>d lbm¤d mK�
fEg>sSm|uzw����_�Kw{d m|p�w�y6fEkZt�t�sShEq�tew�gi�.l�p¨l.o*ý_d �bkKh0w]ú.� ú.çisbè}f0�Kl>�=f�sªj|sSf<dvuntew�gi�.l�p¨l.oxh0w�p�k|u�d mK��gi�Kw

mBk|t=j�w�h:l.o hEw��.d fEgiw�h�lb~�w�h<sSm|p�f:gi�|sSg*gi�Kw��=���'w�mBgihEq6¦>kKw�h<d w�f�oÑhEl.t¤gi�Kw]sSh<u��|d giw�uzgik.hEw�fEg>sSgiw��=�Kw�m��ºsb� �
dvpKsSg>d mK�]lbmKw�l.o�gi�Kw]uzl.tÏ~KkKg>sSg>d lbmÓd mKfEg>sSm|uzw�f�� � w�mKw�h�sb�v� q��.h0w��.d fEgiw�h�¦ÇkKw�h�d w�f sShEw�fE�|sSh0w�p��=�Kw�m�gi�Kw�hEwnd f
l>�bw�h��vsS~¥l.oZh0w��.d fEgiw�hnd mZpKdvuzw�f�j�w�g���w�w�m�gi�Kw¨uzl.te~.kKg>sSg>d lbmød mKfEg>sSm|uzw�f<��ý_d �bkKhEw�ú.� ú.çisbè�fE�Kl>�*f]s�f�sbte~|� w
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f<uzw�m|sSh�d l�d m��=�|dvu��¨w�d �b�rg}gilbg>sb�.hEw��.d fEgiw�h�sbu�uzw�fEfEw�f�sShEw�hEw�¦ÇkZd hEw�p�jBqngi�Kw]oÑlbkKh�d mZpKd ��dvpbk|sb��uzl.te~Kk.g>sSg>d lbm
d mKfEg>sSmZuzw�f<�K�,l>��w��bw�h<��lbm|� q'gi�Kh0w�w]k.m|dv¦Çk.wªhEw��.d fEgiw�h�d m|pKdvuzw�f�sShEwnkKfEw�p¨l<�bw�h�gi�Kw6o
lbk.h�d m.fEg>sSm|uzw�f<�Î�Iq

fEk|tªt�sSh<d ÿ�d mK�¨gi�Kw�h0w��.d fEgiw�h fEw�g�~.h<d lbh�gil�gi�Kw�sbu�uzw�fEf�l.o_gi�Kw�uzl.te~KkKg>sSg>d lbmÔw�mBgihEq��:sSm�w�«¨u�d w�mBgË¦ÇkKw�h0q
u�sSm�j�w�t�sbp�w�l.o_gi�Kw]mKw�uzw�fEf<sSh0q6hEw��.d fEgiw�hEf�� b �bw�h�sb�v�v�Zw�yr~�w�h<dvtew�mBg>sb�|hEw�fEk|� gif�d m|pKdvu�sSgiw]gi�|sSg ��d gi�¥gi�Kw
fEk|tªt�sSh<d ÿ�w�p]hEw��.d fEgiw�hnd m|p�w�y�fEw�g>�
gi�.w�mKw�uzw�fEf<sShEq�hEw��.d fEgiw�hn¦Çk.w�h<d w�f�lbm|� q�w�y�uzw�w�pËgi�Kw�hEw��.d fEgiw�h�~�lbhEg>d mK�
oÑw���w�h�gi�|sSmd�b£¤l.o_sb�v��uzl.te~.kKg>sSg>d lbm�hEw�k.fEwªsSgigiw�te~Kgif<�

ã�� gi�KlbkK�b�Ôgi�Kw]j|sSf<dvu�fEkZt�t�sShEq{giw�u%�Km|dv¦>kKwnhEw�p�k|uzw�f gi�Kw]mrkZt=j�w�h�l.oxhEw��.d fEgiw�h�f0g>sSgiw{¦>kKw�h<d w�f��_gi�Kw
tew�gi�Kl
p�p�lBw�fÏmKlbgehEw�p�k|uzw�gi�Kw mrkZt=j�w�hel.o,uzl.te~.kKg>sSg>d lbm�d mK~KkKg}hEw��.d fEgiw�h]uzl.te~|sSh<d fElbm.fÏgi�|sSg�t=kKf0g}j�w

t�sbp�w�gil'�×sb�vdvpKsSgiw¥s6uzl.te~KkKg>sSg>d lbm8d mKfEg>sSm|uzw��øýbhEw�¦Çk.w�mrg>� q�gi�Kw�hEw'd fªf<d �bm|d Ì|u�sSmBg�l>�bw�h��vsS~8d mÓhEw��.d f0giw�h
d m|pKdvuzw�f�sSmZp��×sb� kKw�fªj&w�gþ��w�w�m�mKw�d �b�rj�lbh<d m.�Ôuzl.tÏ~KkKg>sSg>d lbmKf¨d m.fEg>sSm|uzw�f<�Ò�_�|d f l<�bw�h<�vsS~�hEw��vsSgiw�f�gil{gi�Kw
�ºsb� kKw}� l
u�sb�vd g�q�j�w��|sE��d lbh0fIgi�|sSg�u��|sSh<sbuzgiw�h�d ÿ�w�gi�.w�uzl.te~KkKg>sSg>d lbm�hEw��.d lbm�w�yrw�uzk.g>d lbm��|d f0gilbh<d w�f|h0w�~KhEw�fEw�mBgiw�p
jBqÎgi�Kw�uzl.tÏ~KkKg>sSg>d lbm d m.fEg>sSm|uzw�f<� ý_d �bkKh0w{ú.� ú.ç�j|è�dv�v� kKf0gih<sSgiw�f¥s�fEkZt�t�sShEq¤tel�pbw���gi�|sSg©uzlbmKfEgih0k|uzgif
uzl.t�telbmÒd mK~KkKgÏh0w��.d fEgiw�h]uzl.te~ZsSh<d fElbmKfno
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Øzm�gi�Kw�w�y�sbte~Z� w*l.o�ý_d �bkKhEw=ú.� ú.ç�j|èi�rgi�Kw*fE�|sSh<d mK��l.o&uzl.tÏ~KkKg>sSg>d lbm{uzl.te~|sSh<d fElbm.f}d f,~.hEw�fEw�mBg1j�w�g���w�w�m
ì�í ù ¢Sü�sSm|p ìîí ù ûSü�çioÑlbh�hEw��.d f0giw�h�ïÏûn��d gi���×sb� kKwyð�åbè�sSmZp�j�w�g���w�w�m ì�í ù ûSü�sSm|p ìîí ù åSü�çioÑlbh�hEw��.d f0giw�h

ïÏ¢e��d gi�¨�×sb� k.w�ð�ûbèi�,ØzmKfEgiw�sbp�l.o ~�w�h<oÑlbh<t�d mK� w�d �b�Bg uzl.tÏ~|sSh<d fElbmKf��×jrqnw�yB~|� l.d g>d mK��l>�bw�h<�vsS~�l.o ~&lbf0f<d j|� w
uzl.te~Kk.g>sSg>d lbm¤d mKf0g>sSm|uzw�f<��lbm|� qÔf<d yøuzl.te~ZsSh<d fElbmKf{sShEwËmKw�uzw�f0f<sShEq��¸�_�Kw�fEk|t�t�sSh�d ÿ�w�p�tel
p�w��_�|sSf�sSm
sbpKpKd g>d lbmZsb�Çj�w�mKw�ÌKgÂÄºd g:d f=u�sS~|sSj|� w�l.o�~KhEl<��dvp.d mK��s}o�sSf0giw�hZh0w�fE~�lbmKfEw}d m�uzl.te~Kk.g>sSg>d lbm�d m.fEg>sSm|uzw��×sb�vdvp.sSg>d lbm
oÑlbh=fEl.tew�f�uzw�m|sSh<d lbf<�=�|q6uzlBlbh<pKd m|sSg>d mK��gi�.w�t=kZ� g>d ~|� w�uzl.te~Kk.g>sSg>d lbm¥d mKfEg>sSmZuzw�f*gil�fE�ZsShEwªuzl.te~|sSh<d f0lbmKf<�
gi�Kw�hEw��.d fEgiw�h�d m|pKdvuzw�f�s � w�uzg>d mK�]gi�Kw]�vsSh0�bw�fEg*fEw�g�l.oxd mKfEg>sSm|uzw�f�u�sSm�j�w�gih�d ��dvsb�v� q'p�w�giw�h�t�d mKw�pK�µ
Id �bw���d fEw��
gi�Kw�hEw��.d fEgiw�h���d gi�]gi�Kw tÏlbfEg,�ºsb� kKw}�×sSh<dvsSg>d lbm6u�sSmnj�w�p�w�giw�h<tªd mKw�p�jBq�mKlbg>d mK��gi�Kw�mrk|t*j�w�h,l.o×w�yB~�w�uzgiw�p

�ºsb� kKw�fªj�w�d mK��uzl.te~ZsShEw�pK�Ö�_�Kw'uzh�d g>dvu�sb�x~|sSgi�Ól.oep�w�u�dvp.d mK�{gi�Kw©uzlbhEh0w�uzg¨uzl.te~KkKg>sSg>d lbm¸d mKfEg>sSmZuzw©u�sSm
j�w�dvte~.hEl>�bw�p¨jBq�d m|d g>dvsSg>d mK�Óuzl.te~|sShEw�fËoÑlbh�gi�.w�hEw��.d f0giw�h���d gi�©gi�Kw]�|d �b�Kw�f0g��ºsSh<dvsSg>d lbm�lbh gi�Kw��vsSh0�bw�fEg
mBk|t=j�w�h}l.o1uzl.te~Kk.g>sSg>d lbm�d mKfEg>sSm|uzw�f<�}ã}fefEk|u%��gi�.wn�=��� u�sSm{j�w��.d m�~�l.�v�vd mK��gi�.wnsSh<u%�|d giw�uzgikKh<sb�
fEg>sSgiw
oÑlbh=gi�KlbfEw�h0w��.d fEgiw�hEf*j�w�oÑlbhEwÏgi�Kw�uzl.tÏ~KkKg>sSg>d lbm�w�mBgihEq6d f�uzl.te~Z� w�giw�� q�hEw�fEl.� �bw�pK�

�_�.w�fEgiw�~nl.o×f0k|t�t�sSh<d ÿ�d m.��gi�KwefE�ZsShEw�p�uzl.tÏ~&lbm.w�mrgif:l.o�uzl.tÏ~KkKg>sSg>d lbm'd mKfEg>sSmZuzw�f�u�sSm]j�w}w�yrgiw�mZp�w�p
gil{s�pKd � w�hEw�mBg pbw�f<d �bm¨f0gihEk|uzgikKhEw��rm.l>�=mÔsSfegi�Kw�ÆÈ %��ÈþÆÉÊ�ñóòiÄKÛ0Ü���Ä.Ù0Æ¹Å¥ô�õrö�ÆÈò<ñ9Å¥ô�õ­÷>�Zý_d �bkKhEw�ú.���ndv�v� kKfE�

gih<sSgiw�f�gi�Kw¨�=���8pbw�f<d �bm6gi�|sSg�~ZsShEg>d g>d lbmKf]sb�v�
l.oIgi�.w�d mK~KkKgªsSm|p]lbk.gi~KkKgÏhEw��.d fEgiw�hnd m|pKdvuzw�fnsSm|pn�ºsb� kKw�f
d mBgil�fEk|tªt�sShEq�fEw�gif<���_�KwªfEk|t�t�sSh�d ÿ�w�p�fEw�gif�d m|u�� k|p�w�s�ÈzÆ[�>Ã�Û0Ü�Æ<ÈÏárÚ�Û0Ã�Ü�Ã�Ú�Ä�gi�ZsSg]d m|pKdvu�sSgiw�f�oÑlbh��=�|dvu%�
hEw��.d fEgiw�h�d m|p�w�yÒd m|o
lbh�t�sSg>d lbm8d f�j�w�d mK�Ót�sbd mBg>sbd mKw�pK�esSm|pÔoÑlbh�gi�Kw�f0w�g�l.oeÞ"��à Ý×Æ�Æ>à�ÆÂj Æ<ÄKÜ�Ûi�,�=�|dvu%�ÓhEw��
fE~�w�uzg>d �bw�� q�d m|pKdvu�sSgiwªgi�Kw��×sb� k.w�f�j�w�d mK�6sSgigih<d jKkKgiw�pËgilËgi�Kw�hEw��.d f0giw�h]d m|p�w�y
���_��l�j|sSmK�Bf�l.oIfEk|t�t�sSh0q
fEw�gif<� gi�KwËÃ�Äbá Ý×Ü:ÞÂ��à�Ý×Æø�[��ÄÈ��sSm|pªgi�Kw�Ú�Ý×Ü�á Ý×Ü=Þ"��à�ÝBÆø�[��ÄÈ�*�.l.�vp�gi�Kw�fEk|tªt�sShEqnfEw�gif�o
lbh}gi�Kw�d mK~KkKg sSm|p
lbkKgi~Kk.g:hEw��vsSg>d lbmKf�oÑlbh=w��bw�hEq6uzl.te~.kKg>sSg>d lbm¥d mKf0g>sSm|uzw�d mËgi�Kwªuzl.tÏ~KkKg>sSg>d lbm�w�mBgihEq��=�x�KwÏ�×sb� k.w�w�� w�tew�mBgif

l.o|gi�Kw�d m.~KkKgÏj|sSmK��l.o�s�fEkZt�t�sShEq�fEw�g�uzlbhEh0w�fE~�lbm|pngil�gi�.w¨�vd �bw����×sb� k.w�f�l.oIgi�.w�hEw��.d lbmÖsSm|p6sShEw�kKfEw�p
d m�uzl.te~|sSh�d fElbm6��d gi�{gi�KwËsSh<u%�|d giw�uzgikKhEwªfEg>sSgiw����_lbhEhEw�f0~&lbmZpKd mK�.� q�� gi�Kw�w�� w�tew�mBgif�l.oIgi�Kw�lbkKgi~KkKgej|sSm.�
uzlbmBg>sbd m¨gi�KwÏh0w�fE~�w�uzg>d �bw�hEw�fEkZ� g:�×sb� kKw�f o
lbh*gi�KwÏhEw��.d fEgiw�h�p�w�f<d �bm|sSgiw�p�jrq]gi�Kw�h0w��.d fEgiw�h*~�lbf<d g>d lbm|�
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CISharing Records

T*U�V X|Y�[�kZ^nm � �|sShEw�p���ØzmKfEg>sSm|uzwª�*�*�Öp�w�f<d �bmZ�

ã uzl.te~KkKg>sSg>d lbm©w�mrgih0q¨fEk.~K~�lbhEgifehEw�kKfEw�l.o�t=kZ� g>d ~|� w¨uzl.te~Kk.g>sSg>d lbmÎd mKfEg>sSm|uzw�f�jrqÔuzlbmKmKw�uzg>d m.�Ëgi�Kw
d m|oÑlbh<t�sSg>d lbm©mKw�uzw�fEf<sShEqÔoÑlbh�w�sbu��Öd mKfEg>sSm|uzw�sSg�sËp�w�f<d �bmZsSgiw�p'uzl.te~Kk.g>sSg>d lbm�d mKfEg>sSmZuzw�Û[ ���ÈÉÃ�ÄÈ��ÈzÆ0Ù0Ú�ÈþÊ��
�_�Kw]~KkKh0~&lbf0w�l.o1fE�|sSh<d mK��hEw�uzlbh�p�fËd f�sSm|sb� lb�blbkKfªgil�gi�Kw�h0w�~KhEw�fEw�mBg>sSg>d lbmÓl.oxgi�.w]jZsSfEw6�=�*� tel
p�w��vß f
uzl.te~Kk.g>sSg>d lbmÒd mKf0g>sSm|uzw�f<���,sbu��¥hEw�uzlbh<p'uzlbmrg>sbd mKf gþ��l�sShEh<siqBf<�Igi�Kw�Ã�Ä�á Ý×Ü}Æ>à�ÆÂj Æ>ÄKÜ}Þ>ÆÉÙ>Ü�Ú�È���ÈSÈÒ��ÃËsSm|p
gi�Kw�Ú�Ý×Ü�á Ý×Ü:Æ>à�ÆÂj Æ>Ä.Ü:Þ>Æ0Ù<Ü�Ú�ÈF��ÈÉÈó��Ã<���_�KwnsShEh<sEqrfe�Kl.�vp�ùûú���f<d ÿ�w�p�j|d g tªsSfE�rf��K�=�.w�hEw>ù�uzlbhEh0w�fE~�lbm|p�f
gil]gi�Kw�mBk|t*j�w�h*l.o�hEw��.d f0giw�h}~�lbf<d g>d lbm.f�oÑlbh}gi�Kwnuzl.tÏ~KkKg>sSg>d lbm�w�mrgih0q©sSm|p�ú uzlbhEhEw�fE~�lbm|pbf�gi�Kw�mrkZt=j�w�h

l.o
�ºsb� kKw�w�� w�tew�mBgif�oÑlbhªs�hEw��.d fEgiw�h�~�lbf<d g>d lbmZ�ª�_�Kw�j|d g�t�sSfE��d fÏfEw�gÏgil'd m|pKdvu�sSgiw��*�|dvu��{�ºsb� kKw w�� w�tew�mBg
d f*k.fEw�pËoÑlbh=gi�Kw�fEkZt�t�sShEq]fEw�g>�}�Kl�f0�|sShEwÏgi�Kw�uzlbmBgiw�mBgif}l.o fEkZt�t�sShEq�fEw�gif�j�w�gþ��w�w�m¨gi�Kw�uzl.te~Kk.g>sSg>d lbm
hEw�uzlbh<pbf<��w�sbu���sbuzg>d �bw*hEw�uzlbh<p�tªsbd mrg>sbd mKf,gi�Kw�ù¸j|d g*tªsSfE�rfxf0lÏgi�|sSgxgi�Kw�lbh<d �.d m|sb�Kuzl.tÏ~KkKg>sSg>d lbm¨d mKf0g>sSm|uzw
u�sSm�j�wehEw�~Kh0w�fEw�mrgiw�p.�
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�_�.w�hEw�sShEw�t�sSmBq�gih<sbp�w���l � f�d m�k.f<d mK��w�d gi�.w�h�gi�Kw}j|sSfEw��=����lbh�gi�.w�fE�ZsShEw�p��0d mKfEg>sSmZuzw �=����� ñ �|dv� w
gi�Kw�j|sSfEwÓ�=��� d fn�bw�mKw�h<sb�v� qÎkKm|dvoÑlbh<t d mÍd gif'uzlbmKf0gihEk|uzg>d lbm|��d g]~�w�h<oÑlbh<tef�s¨f<d �bm|d Ì|u�sSmBgnmrk|t*j�w�h�l.o

~|sSh<sb�v� w��*uzl.te~|sSh<d fElbm.fªgil6�ºsb�vdvpKsSgiw¥s{uzl.tÏ~KkKg>sSg>d lbm�w�mBgihEq�� � dvt�dv�vsSh<� q�gi�Kw�j|sSfEw¥�=�*� p�lBw�f�mKlbg�w�oÑ�
Ì|u�d w�mBg>� q'fEgilbh0w�hEw�pbkKm|pKsSmBg��ºsb� kKw�d mZo
lbh<tªsSg>d lbm¥l.oZgi�.w�uzl.te~.kKg>sSg>d lbm�hEw��.d lbmKf<�¥�_�Kw�fE�|sShEw�p��0d m.fEg>sSm|uzw
�=���ÓfEl.� �bw�f�gi�Kw�fEwË�vdvt�d g>sSg>d lbmKf�jrq¨w�yr~Z� l.d g>d mK�Ëgi�KwËuzl.te~Kk.g>sSg>d lbmÎd mKfEg>sSm|uzw�h0w�p�kKm|pKsSmZu�d w�f�sSmZp]w��vdvt�d �
m|sSg>d mK�Ïh0w�p�kKm|pKsSmBg�d mZo
lbh<tªsSg>d lbm�hEw�~KhEw�f0w�mrg>sSg>d lbm¨sSmZp}�×sb�vdvpKsSg>d lbm�uzl.te~|sSh<d fElbm.f<���_�Kw�kKg>dv�vd ÿ�sSg>d lbmªl.o�gi�Kw
gi�Kw�f0�|sShEw�p��0d mKf0g>sSm|uzw�d f=f<d �bmZd Ì|u�sSmrg o
lbh*hEw��.d lbmKf*��d gi��f<d �bm|d ÌZu�sSmrg=l<�bw�h<�vsS~Ôd m¥uzl.te~Kk.g>sSg>d lbm¥d mKfEg>sSmZuzw�f<�
�,l>��w��bw�h<��gi�.w�fE�|sShEw�p��0d m.fEg>sSm|uzw��=���Ó�|sSfªs�oÑkKm|p.sbtew�mrg>sb�x�vdvtªd g>sSg>d lbm|���_�Kw ÐKw�y
d j|dv�vd g�q�~Kh0l>�
dvp�w�p]jrq

gi�Kw}kKm|dvoÑlbh<t j|sSfEw��=�*�Ópbw�f<d �bmn�esSf�gi�|sSg�w�sbu��'uzl.tÏ~KkKg>sSg>d lbm'd mKfEg>sSmZuzw��Kw��vp.�ZØþm]gi�Kw}fE�|sShEw�p��0d m.fEg>sSm|uzw
p�w�f<d �bmZ�>w�sbu%�nsbuzg>d �bw�uzl.te~.kKg>sSg>d lbm hEw�uzlbh<p�uzlbmrgiw�m|pbf�oÑlbhIhEw�~.hEw�fEw�mBg>d mK��d gif:uzl.te~KkKg>sSg>d lbmËd mKf0g>sSm|uzw}d m�gi�Kw
hEw��.d fEgiw�h�~�lbf<d g>d lbmKfÏsSm|p��×sb� kKw}w�� w�tew�mBgif�fE�|sShEw�p�jrq�w��bw�h0q¨uzl.te~KkKg>sSg>d lbm6d mKf0g>sSm|uzw*l.o×gi�.w�uzl.te~Kk.g>sSg>d lbm
hEw��.d lbm|�

Øzm�gi�KwÏfE�|sSh0w�p��0d mKfEg>sSm|uzwª�*�*�'gi�KwÏ~Kh<dvt�sSh0q�p�w�f<d �bm�~ZsSh<sbtew�giw�hEf�sSh0wÏgil�p�w�u�dvp�wÏlbmËgi�KwemBk|t*j&w�h:l.o
hEw��.d fEgiw�h}~�lbf<d g>d lbmKf}gil�uzhEw�sSgiw�sSm|p�gi�Kw�mBk|t*j&w�h*l.o&�×sb� kKw�f}gil�tªsbd mrg>sbd mÔo
lbh}w�sbu���hEw��.d fEgiw�h���Øâo_sÏh0w��.d lbm

�ÏsSf�f�dvte~|� w�sSmZp�sb� �ÏsiqBf�p�w�~�w�m|p�w�p�lbm�s*fEw�g�mrk|t*j�w�h�l.oBh0w��.d fEgiw�hEf<�rgi�Kw�p�w�f<d �bm{p�w�u�d f<d lbm���lbk|�vp�ÌKy�gi�Kw
hEw��.d fEgiw�h�~�lbf<d g>d lbmKf<�ü�,l>��w��bw�h<��gi�Zd f���lbkZ�vp6�vdvt�d g�gi�Kw�mBk|t*j�w�h}l.o�d mK~.kKgif�sSm|pnlbkKgi~Kk.gifÏl.o�gi�Kw�h0w��.d lbm
�bw�mKw�h<sSgiw�p�jBqÏgi�KwÏuzl.te~|dv� w�h<���_�Kw�fE�|sShEw�p��0d m.fEg>sSm|uzwÏp�w�f<d �bm�fEl.� �bw�f_gi�|d f|~.hElbj|� w�t�jrqÏhEw�uzlbh�pKd mK�*lbmZ� q�gi�Kw
hEw��.d fEgiw�h0f�gi�ZsSg�mKw�w�p�gil�j&w uzl.te~|sShEw�p�gil��×sb�vdvp.sSgiw�sb�v��l.o×gi�Kw uzl.te~KkKg>sSg>d lbm6d mKf0g>sSm|uzw�f<�=ý�lbh�uzlbmBgiw�mrg>d lbm
l.o
h0w��.d fEgiw�h�~�lbf<d g>d lbmKf<�&gi�.w�h0w��.d fEgiw�h�~�lbf<d g>d lbm{��d gi��gi�KwËoÑw���w�fEgªpbw�~&w�mZp�w�mrg}hEw�uzlbh<pbfªd fÏfEw�� w�uzgiw�pK�]�_�|d f
d f�w�sSf<dv� q¤p�w�giw�h<t�d mKw�pÖoÑhEl.t �ºsb�vdvp¥ÌKw��vp�f6t�sbd mBg>sbd mKw�pÖd mÖw�sbu��ÖfEkZt�t�sSh<d ÿ�w�p©fEw�gif<� �_lbmrgiw�mBg>d lbm oÑlbh

hEw��.d fEgiw�hª~&lbf�d g>d lbmKf�u�sSmKmKlbg w�y
d fEg�dvoxgi�KwnfE�ZsShEw�p��0d mKfEg>sSmZuzw'�=�*� p�w�f<d �bmød f�uzlbmKfEgih0k|uzgiw�p���d gi�ýïýþ=õ
hEw��.d fEgiw�h*~&lbf�d g>d lbmKf<�B�=�Kw�h0w�ï8d f=gi�Kw�t�sSy]mBk|t=j�w�h�l.oºh0w�uzlbh<p�f:gi�|sSg�u�sSm�j�wehEw�~KhEw�f0w�mrgiw�p�sSm|p�õ d f=gi�Kw
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ö [rY0÷â¯ Y"·©ìÈ¬¥§�[�^ �_�Kw�l<�bw�h<sb�v��uzq�u�� w���g>dvtew]fE~�w�w�p�kK~.fªo
lbh�gi�.w¨uzl.te~|dv� w�hE�0p.d hEw�uzgiw�p©sS~.~KhEl.sbu��ÒsShEw
~KhEw�f0w�mrgiw�p�d m¥gi�|d f�f0w�uzg>d lbm|���_��l��ºsSh<dvsSg>d lbmKfËd m�gi�Kw��=���Õp�w�f�d �bmÒsShEw]w��ºsb� k|sSgiw�pÈ���ºsSh<dvsSg>d lbmød m�gi�Kw

mBk|t=j�w�h_l.o.uzl.tÏ~KkKg>sSg>d lbm¨d mKf0g>sSm|uzw�f1~�w�h=uzl.te~KkKg>sSg>d lbm�w�mBgihEq�sSm|p��×sSh�dvsSg>d lbm�d m gi�Kw:mBk|t=j�w�h_l.o.uzl.tÏ~KkK�
g>sSg>d lbmËw�mBgih<d w�f<�=§ w�h<oÑlbh<t�sSmZuzw�d f�hEw�~�lbhEgiw�pnsSf�fE~�w�w�p�kK~Z���=�Zdvu��6d f�p�w�h<d �bw�p�jBq¨pKd �
dvpKd mK��gi�Kwemrk|t*j�w�h�l.o
w�yBw�uzkKg>d lbm'uzq�u�� w�f�oÑlbh�gi�Kw�jZsSfEw�sSh<u%�|d giw�uzgikKhEwÏjBq�gi�|sSg�l.o×gi�Kw�sSh<u��Zd giw�uzgikKhEwe��d gi�]gi�Kw �*�=�Òo
h<sbtÏw���lbhE�
�

�_�.w�Ì.hEfEg��=�*���×sSh�dvsSg>d lbmÎuzlbmKf<dvp�w�h0w�p{d fÏgi�Kw�mrkZt=j�w�h}l.o�uzl.te~.kKg>sSg>d lbmÎd mKfEg>sSmZuzw�fÏ~&w�h�uzl.te~.kKg>sS�
g>d lbm�w�mrgihEq��Ïý_d �bkKh0w�ú.� � ~KhEw�fEw�mBgif*gi�Kw�w � w�uzg}lbm�~&w�h�o
lbh<tªsSm|uzw�oÑlbh*�ºsShEq�d m.�ªgi�Kw�mrk|t*j�w�h�uzl.te~Kk.g>sSg>d lbm
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128 Entry, 8 CI
128 Entry, 16 CI

T*U�V X|Y�[�kZ^nC � ~�w�w�p�kK~6o
lbh*~KhEl
uzw�fEfElbh=��d gi�¥�=�=�Ôf0kK~K~�lbhEg��×sShEq
d mK��gi�.wÏmrk|t*j�w�h:l.o_d mKfEg>sSm|uzw�f<�

d mKfEg>sSmZuzw�f<� b mÍsi�bw�h<sS�bw�� s�~KhEl
uzw�fEfElbhn��d gi�Íûbå � uzl.te~KkKg>sSg>d lbmÖw�mBgih<d w�f��|sSfnfE~�w�w�p�kK~.fªl.o�åb¢b£ðoÑlbh
uzl.te~Kk.g>sSg>d lbm¥w�mBgih<d w�f���d gi�'ú��_Øzf<��å��b£öoÑlbh � �_Øþf���sSm|p©äb¢b£ oÑlbh�û � �_Øzf<���_�Kw�h0w�kKfEw�l.o:uzl.te~.kKg>sS�
g>d lbm{kKf<d m.��gi�Kw��=�=�¸sS~.~KhEl.sbu��Ód fªtelbf0g}w � w�uzg>d �bw¨oÑlbh�c�eXø�g.jºù7ù��>ÛÉÃ�j����=�Kw�hEw�gi�Kw�hEw�sShEwËs�mrk|t*j�w�h�l.o
fEkKj.fEg>sSmrg>dvsb�Zuzl.te~Kk.g>sSg>d lbmKfegi�|sSg sSh0wnoÑhEw�¦>kKw�mrg>� q�hEw�kKfEw�pK�:ò*sSh<dvsSg>d lbm�d m�gi�Kw�mBk|t*j&w�h�l.o1uzl.te~Kk.g>sSg>d lbm
d mKfEg>sSmZuzw�f�fEk.jKfEg>sSmBg>dvsb�v� q{d mZuzhEw�sSfEw�pªgi�Kw�~�w�h<oÑlbh<t�sSm|uzwÏfE~�w�w�p�k.~�l.o
á²�iáK�}�_�|d f*�esSf�t�sbd m|� q6p�kKwÏgil�gi�Kw

g�qB~�w�l.oeuzl.te~Kk.g>sSg>d lbmKf�j�w�d mK�'hEw�kKfEw�pK�ÎØzmÓgi�|d f]j�w�m|u��|tªsShE���}s�mBk|t*j�w�h�l.o�fEg>sSgiw�� w�fEf6uzl.te~Kk.g>sSg>d lbm
hEw��.d lbmKf}��w�hEw]oÑlbh<tew�p k.f<d mK��gi�Kw��Kw�kKh<d f0g>dvuzf*j|sSfEw�p�lbm¥sE�bw�h<sS�bw hEw�kKfEw�l
u�uzkKhEh0w�m|uzw��ºjKk.g=gi�Kw�uzl.te~.kKg>sS�
g>d lbmKf:�|sE�bwªuzlbmKf<dvp�w�h�sSj|� w�p�qrmZsbt�dvu��×sSh<dvsSg>d lbmZ�_ã �vsShE�bwemBk|t*j&w�h�l.o|uzl.te~KkKg>sSg>d lbm'd mKf0g>sSm|uzw�f�d f�sSj|� wegil
w � w�uzg>d �bw�� qË�|sSm|pK� wÏgi�Zd f=�×sSh�dvsSg>d lbm|� b �bw�h�sb�v�v�ºgi�Kw�sE�bw�h<sS�bw�~&w�h�o
lbh<tªsSm|uzw�dvte~KhEl<�bw�tew�mrgif�d m|pKdvu�sSgiw�gi�|sSg
gi�Kw�ûbå � ��w�mrgihEqÒuzl.te~KkKg>sSg>d lbm�jKk � w�h���d gi� � �_Øzf�~�w�h�w�mBgihEqÎd f�~�lbgiw�mrg>dvsb�v� q6gi�.w�telbf0g]uzlbfEg�w � w�uzg>d �bw��
Øzm¥dvte~Kh0l>�
d mK�ªgi�Kw�~KhEl
uzw�fEfElbh}~�w�h<o
lbh�t�sSm|uzw��ºgi�.w]�=�=�8sS~K~Kh0l.sbu���w��vdvt�d m|sSgiw�fÏlbmÔsi�bw�h<sS�bw ú.¢b£ l.o&gi�Kw

p�qBm|sbt�dvuÏd mKf0gihEk|uzg>d lbm�h0w�~&w�g>d g>d lbm.f=gi�|sSg=l
u�uzkKh=lbm¨gi�KwÏj|sSfEw�~.hEl�uzw�f0fElbh�uzlbmKÌK�bk.h<sSg>d lbm|�
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64 Entry, 8CI
128 Entry, 8CI

T*U�V X|Y�[�kZ^9ú � ~&w�w�pbkK~6o
lbh=~.hEl�uzw�f0fElbh=��d gi�©�*�=�ÔfEk.~K~�lbhEg��×sShEq
d mK��gi�Kw�mrk|t*j�w�h:l.oKw�mBgih<d w�f<�

�_�.wÏmKw�yrg��*�*�©�×sSh�dvsSg>d lbm�uzlbmKf�dvp�w�hEw�pËd f=gi�.w�mrkZt=j�w�h:l.oZuzl.te~KkKg>sSg>d lbm¨w�mrgih<d w�f��*ý_d �bkKhEwÏú.�v¡�dv�v� kKfE�
gih<sSgiw�f�gi�Kwªw � w�uzg�lbm'~�w�h<oÑlbh<t�sSm|uzw�l.oZ�ºsShEq
d mK�Ëgi�Kw�mrk|t*j�w�h�l.o�uzl.te~KkKg>sSg>d lbm¥w�mBgih<d w�f<��ý�lbh�s�tel
p�w��
��d gi� � uzl.tÏ~KkKg>sSg>d lbm�d mKfEg>sSmZuzw�f<� gi�Kw]sE�bw�h<sS�bw�fE~�w�w�p�kK~Kf sShEw�åb¢b£ oÑlbh�äbå]uzl.tÏ~KkKg>sSg>d lbm�w�mrgih�d w�f<�_åbäb£
oÑlbh � úÓuzl.te~.kKg>sSg>d lbmÔw�mrgih�d w�f<�=sSm|p¥å��b£�o
lbhËûbå � uzl.te~Kk.g>sSg>d lbmÔw�mrgih<d w�f��Ô�_�Kwªj�w�mKw�Ì.gif�l.oxhEw�kKfEw{sShEw
fEkKf0g>sbd mKw�pËoÑlbh=w��bw�m�s}f�t�sb�v�×mBk|t=j�w�h=l.oZuzl.te~Kk.g>sSg>d lbm¨w�mBgih<d w�f<� b m©si�bw�h<sS�bw��.gi�Kw�tªs���lbh<d gþq�l.oKj�w�m|u%�K�

t�sShE�Bf�sShEw�u��|sSh<sbuzgiw�h�d ÿ�w�p�jBq©s�f�t�sb�v� mrk|t*j�w�h�l.o
hEw�kKf<sSj|� w�uzl.te~Kk.g>sSg>d lbmKfÏgi�|sSg�sbu�uzlbkKmBg�oÑlbh�sn�vsShE�bw
~�lbhEg>d lbmËl.o gi�Kw�l<�bw�h<sb�v�.w�yrw�uzkKg>d lbm�g>dvtew����_�|d f�d m|p.dvu�sSgiw�f�gi�|sSg*gi�Kw�sbtelbkKmBg=l.o hEw��.d lbmK�0� w��bw��.hEw�kKf0w�u�sSm
~�lbgiw�mrg>dvsb�v� q�j�wÏw�yB~|� l.d giw�p���d gi�©s�tel
p�w�h<sSgiw�mBk|t*j�w�h:l.o|uzl.te~.kKg>sSg>d lbm¨w�mBgih<d w�f<�

£ [rX¥¤ÇìKíZîW[ ¶ ¯�·¹¸ZX­©>ìÈ©ÇU7¯�¬:^ � w��bw�h<sb�_dvte~�lbhEg>sSmrg�sSfE~�w�uzgifÏl.o�gi�Kw�uzl.te~Kk.g>sSg>d lbmKfÏj�w�d mK��h0w�kKfEw�p
d mÓgi�Kw¥�=�=� sS~K~.hEl.sbu��Î��w�hEw'd mB�bw�fEg>d �.sSgiw�pK�¤�_�.w]Ì.hEfEg�d f�gi�Kw¥u��vsSfEfªl.oeuzl.te~Kk.g>sSg>d lbm8sSm|p�gi�.w�fEw�uz�
lbm|p©d f�gi�Kw�g�qB~�w�l.o:uzl.te~KkKg>sSg>d lbmZ�6�_�Kw¨u��vsSf0f<d Ì|u�sSg>d lbmÔl.o�uzl.te~KkKg>sSg>d lbmød f�w�d gi�Kw�h�fEg>sSgiw�� w�fEfËç � 
Iè=lbh

tew�telbh0qÒp�w�~�w�m|pbw�mrgËçié�c}èi���_�Kw'u��vsSfEf0w�f�u�sSmÓj�w'oÑkKhEgi�Kw�h�f0kKj1pKd ��dvpbw�p¥d mBgil6�bhElbk.~Kf¨d m|pKdvu�sSg>d m.�6gi�Kw

ûb¢b¢



d mK~Kk.g]gþqr~�w6l.o*gi�KwÎuzl.tÏ~KkKg>sSg>d lbm|� �x�Kw{�bhElbkK~ømZsbt�d mK� uzlbmB�bw�mrg>d lbm¤l.o � 
 û�ÄKÝ j Ã�Ä�á Ý×ÜzüÓd f¨kKfEw�p
gil¥d mZpKdvu�sSgiwªgi�Kwª�bhElbkK~'l.o|fEg>sSgiw�� w�f0f�uzl.tÏ~KkKg>sSg>d lbmKfnp�w�~�w�m|p�w�mBgÏlbmÖÄKÝ j Ã�Ä�á&ÝBÜ_hEw��.d fEgiw�hEf�� � dvtªdv�vsSh<� q��

é�c û�ÄKÝ j Ã�Äbá Ý×Üzü û�ÄKÝ j j ÆÂjèü�d f�k.fEw�pËgilÔd m|pKdvu�sSgiwngi�Kw]�bhElbkK~¥l.o=tew�tÏlbhEqÎp�w�~�w�m|p�w�mBg�uzl.te~.kKg>sS�
g>d lbmKfÏp�w�~�w�m|p�w�mBgxlbm{ÄKÝ j Ã�Äbá Ý×ÜBhEw��.d fEgiw�h0fesSm|pnÄKÝ j j ÆÂj¸pKd fEg>d mK�bk|d f0�|sSj|� w�tew�tÏlbhEq�fEgihEk|uzgik.hEw�f<���_�Kw
mBk|t=j�w�h�l.o=pKd fEg>d mK�bkZd fE�|sSj|� w�tew�telbhEq{fEgih0k|uzgikKhEw�f�o
lbh�w�sbu��øé�c¸�bhElbk.~Òd f�p�w�giw�h<t�d m.w�pËjBq6gi�Kw�uzl.te�
~|dv� w�h<ß fehEw��.d lbmÓoÑlbh<t�sSg>d lbm��Kw�kKh�d fEg>dvuzf<� b �bw�h<�vsS~K~|d m.���bhElbk.~¨hEw�f0k|� gif sSh0w�d mZu�� k|p�w�pª��d gi�|d m�fEl.tew�l.o�gi�Kw
�bhElbkK~¨w�mrgih�d w�f<��ý�lbh�d mKfEg>sSm|uzw��.�bhElbkK~ � 
 � d mZu�� k|p�w�f*gi�.w]uzl.te~Kk.g>sSg>d lbmKf�l.o � 
 ê jKkKg=m.lbg � 
 � f<d m|uzw
gi�Kw��bh0lbkK~ � 
 � d f�sb� fElª~Kh0w�fEw�mrgiw�p.� � dvt�dv�vsSh�� q��Ié�c � û�d m|u�� k|pbw�f�sb�v��uzl.te~.kKg>sSg>d lbmKf�p�w�~�w�m|p�w�mBg:lbm¥s

f<d mK�.� w]tew�telbhEq]fEgihEk|uzgik.hEwªsSm|p kK~�gilªf<d ynhEw��.d fEgiw�h�d m.~KkKgif<�
ý_d �bkKhEw�f*ú.�vûb¢�sSm|p�ú.�vûbû�uzl.te~|sSh0w}gi�.wÏfEg>sSg>dvuÏsSm|p�p�qBm|sbt�dvuepKd fEgih�d jKkKg>d lbmnl.oKf0w��bw�m��bhElbkK~Kf:l.o|uzl.te�

~KkKg>sSg>d lbm.f�gi�|sSg}sbu�uzlbkKmrgÏoÑlbh,gi�Kw telbfEg,h0w�kKfEw=l.or~KhElb�bh�sbtÖw�yBw�uzkKg>d lbm|�=ý_d �bkKhEw�ú.�vûb¢=~.hEw�fEw�mBgif,gi�Kw=f0g>sSg>dvu
pKd fEgih�d jKkKg>d lbm6l.oIgi�Kw¨uzl.te~.kKg>sSg>d lbm'�bhElbk.~Kf<� b m�sE�bw�h<sS�bw��ZmKw�sSh<� qÔ¡b¢b£4l.o|gi�Kw�uzl.te~.kKg>sSg>d lbmKf]sSh0w¨d mK�
u�� k|p�w�p���d gi�|d m�gi�.w*fEw��bw�m]fEw�� w�uzgiw�p��bhElbkK~Kf<���_�.w�pKd fEgih<d j.kKg>d lbm¨d m|pKdvu�sSgiw�f�gi�|sSg�fEg>sSgiw�� w�fEf�uzl.te~KkKg>sSg>d lbm.f
sbu�uzlbkKmBg�o
lbh�sSm6si�bw�h<sS�bwÏl.o � �b£8l.o×gi�Kw}fEg>sSg>dvueuzl.te~KkKg>sSg>d lbmKf�uzh0w�sSgiw�p�jrq¨sS~.~|� q�d m.��gi�Kw�uzkKhEhEw�mBgÏ���*�

�Kw�kKh�d fEg>dvuzf�gil�lb~Kg>dvt�d ÿ�w�p�~KhElb�bh<sbtÏf<���
�ºsb� k|sSg>d lbm6p�w�giw�h<t�d mKw�p�gi�|sSg�gi�Kw�sbuzq
u��vdvu}oÑlbh<t�sSg>d lbm.f�l.oBgi�Kw�gi�Kw
fEw��bw�m�uzl.te~.kKg>sSg>d lbm6�bhElbkK~.f}h0w�~|�vsbuzw�gi�Kw w�yrw�uzk.g>d lbm6l.o,sSmÓsi�bw�h�sS�bwªl.o,ûb¢nd mKf0gihEk|uzg>d lbmKf<�ªýZd �bk.hEw ú.�vûbû
dv�v� kKfEgih�sSgiw�f�gi�Kw p�qBm|sbt�dvu=pKd f0gih<d jKkKg>d lbm�l.oBgi�.w=fEw��bw�m{uzl.te~KkKg>sSg>d lbm]�bhElbkK~Kf�� b m�si�bw�h<sS�bw��Bgi�.w�p�qBm|sbt�dvu
w�yBw�uzkKg>d lbm¨l.o.fEg>sSgiw�� w�fEf�uzl.te~Kk.g>sSg>d lbm¨hEw��.d lbm.f�sbu�uzlbkKmBgif oÑlbh � ¢b£¸l.o gi�KwÏh0w�kKfEwÏw�yBw�uzkKg>d lbm|�

� w��bw�h�sb�>l.obgi�Kw�j�w�m|u%�|t�sShE�Bf�sSh0wesSj|� w�gilew � w�uzg>d �bw�� q�hEw�kKf0weuzl.te~.kKg>sSg>d lbm hEw�fEk|� gif_fEgilbhEw�p d m�tew�telbhEq
jBq]w�tÏ~|� l>q
d mK�]gi�Kw]uzl.te~.kKg>sSg>d lbm¨�bh0lbkK~Kf�é�c ä û�sSm|p�é�c � ûb� � hElbkK~.f*mKlbg sbu�uzlbkKmrgiw�p�oÑlbh*jBq�gi�Kw

�bhElbkK~.f�fE�Kl<�=mæd mæý_d �bkKhEw�ú.�vûb¢'d m|u�� k|pbw©tew�telbhEqÖp�w�~�w�m|p�w�mBg�uzl.te~Kk.g>sSg>d lbmKf�p�w�~�w�m|pbw�mrg�lbmÓ�Zd �b�Kw�h
mBk|t=j�w�hEf,l.o�d mK~KkKg,hEw��.d fEgiw�hEf�gi�|sSgÏsbu�uzlbkKmrgÏoÑlbhe� w�fEf�gi�|sSm{û��b£øl.oBgi�.w�l<�bw�h<sb�v��uzl.te~KkKg>sSg>d lbmng�qB~�w����_�Kw
pKd fEgih�d jKkKg>d lbmKfnsShEwªfE�.l>�=m©gil¥d m|pKdvu�sSgiw]gi�Kw�~&lbgiw�mBg>dvsb��o
lbhnuzlbmKfEgihEk|uzg>d m.�¨hEw�k.fEw�jKk � w�hEf���d gi�©hEw�f0lbkKh<uzw

ûb¢bû
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 MD_2_3
 MD_2_2 
 MD_6_1 
 MD_3_1 
 SL_8 
 SL_6
 SL_4 

T=UWV.XZY<[�kZ^W`�ý �_l.te~.kKg>sSg>d lbm��bhElbk.~ËfEg>sSg>dvu�p.d fEgih<d jKkKg>d lbmZ�
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ÃFÅO¿cÆ+½'ÂÄ¹ º5»�¹+Ç ·�ÇiÃFÊå¹ ÕHÃF¶O·âÆ-»O»O¿?¹ Æ+Â�¶É¿?·�ÂÄ¹+¿cÁ«ÃF¶O·x·�Þi·�ÂÄÅ Ã¥¼ ¹+Çà¿?·�Ê?ÅJ½ ÃFÊP¹ Õ�ÃF¶O·x»Ü¹+ÃF·�ÇiÃ¥¼¾Æ+½H¿?·�ÅOÊ?·x¿?·�Ø ¼ ¹+Ç Êcß

æ Þ<»Ü·�¿c¼¾º�·�Ç<Ã¥Æ+½ ¿0·�Ê?Å2½ ÃFÊçÊ?¶O¹¥ÙÝÃF¶2Æ-ÃçÃF¶O·xÆ-»O»O¿?¹ Æ+Â�¶§Â�Æ-Ç�·�½¾¼¾º±¼ ÇJÆ-ÃF·xÆo½¾Æ-¿?Ø+·&ÇiÅJºÌÚÜ·�¿K¹ Õ�Á�ÖiÇJÆ+º±¼¾Â�¼ ÇOÊ0ÃF¿?Å2ÂÄÀ

Ã¥¼ ¹+ÇOÊÓ¼ Ç«Ø+·�ÇO·�¿cÆ+½HÆ-» »2½¾¼¾Â�Æ-Ã¥¼ ¹+ÇOÊcäO¿?·�Ê?Å2½ Ã¥¼ ÇOØ¯¼ Ç£ºÌÅJÂG¶«¶2¼ Ø+¶ ·�¿Ì·�Þi·�ÂÄÅ Ã¥¼ ¹+Ç�Ê?»Ü·�·�ÁÔÆ-Ç2Áx·�è�Â�¼ ·�Ç2ÂÄÖ�ß

é+ê+ë



ì ÇPÃF¶O·KÚ2Æ-Ê?·&¸�¸ÌÈ�Æ-» »O¿?¹ Æ+ÂG¶JäiÂÄ¹�Á�·KÊ0·�Ø º�·�ÇiÃFÊ}Â�Æ+½¾½ ·�ÁÓÈ'·�ÅOÊ$Æ-Ú2½ ·&¸7¹ º5»OÅOÃ¥Æ-Ã¥¼ ¹+Ç:È�·�Ø ¼ ¹+ÇOÊÌÆ-¿?·�Ê?·�½ ·�ÂÄÃF·�Á

Æ-Ã�ÂÄ¹ º�»2¼¾½ ·}Ã¥¼¾º5·çÅ Êc¼ ÇOØ�·�Ê?Ã¥¼¾º±Æ-ÃF·�Ê�¹ Õ+ÃF¶O·4·�Þ<»�·�ÂÄÃF·�Á&¿0·�ÅOÊ?·4ÃF¶2Æ-Ã'Ùå¼¾½¾½c¹�Â�ÂÄÅO¿�Á�ÅO¿c¼ Ç Ø8¿?Å ÇOÀGÃ¥¼¾º�·ç·�Þi·�ÂÄÅOÃ¥¼ ¹+ÇJß

í ·�Â�Æ-ÅOÊ?·ÓÃF¶O·å¶2Æ-¿cÁ�Ù5Æ-¿?·PÊ0ÃF¿?Å2ÂÄÃFÅO¿?·å¹ Õ�ÃF¶O·oÚ2Æ-Ê?·:¸�¸ÌÈ�Æ-»O»O¿?¹ Æ+Â�¶£Æ+½ Ù5ÆFÖ<Ê²Æ-ÃFÃF·�º�»OÃFÊ�ÃF¹:¿?·�ÅOÊ?·å»O¿?·�á�¼ ¹+ÅOÊ

ÂÄ¹ º�»OÅ Ã¥Æ-Ã¥¼ ¹+Ç¯¿?·�Ê?ÅJ½ ÃFÊåÕb¹+¿PÆ+½¾½�Æ-ÇOÇO¹+Ã¥Æ-ÃF·�Áx¿0·�Ø ¼ ¹+ÇOÊcäNÃF¶O·�Ê0·�¿?·�Ø ¼ ¹+ÇOÊåÂÄ¹+Ç<ÃF·�Ç2Á�Õb¹+¿}ÃF¶O·PÊcÆ+º�·²ÂÄ¹ º�»OÅ Ã¥Æ-Ã¥¼ ¹+Ç

¿?·�ÅOÊ0·o¿0·�Ê?¹+ÅO¿cÂÄ·�Ê�¿0·�Ø Æ-¿cÁO½ ·�Ê?Ê�¹ Õ�·�Æ+ÂG¶�¿?·�Ø ¼ ¹+Ç2î Ê�ÚÜ·�ÇO·�ï Ã¥ß�µ7¶<ÅOÊcä�ÃF¶ ·¯ÂÄ¹ º�»2¼¾½ ·�¿:º�ÅOÊ?Ã�Ê?·�½ ·�ÂÄÃå¹+Ç2½ Ö¯ÃF¶ ¹+Ê?·

¿?·�Ø ¼ ¹+ÇOÊ8ÙÌ¶O¹+Ê?·5¿0·�ÅOÊ?·²Æ-ÃÌ¿?Å ÇÔÃ¥¼¾º�·�Ùå¼¾½¾½N¿0·�Ê?Å2½ ÃP¼ Ç«ÃF¶O·:º�¹+Ê?ÃÌÚÜ·�ÇO·�ïOÃ¥ß

ð ¼ Ø+ÅO¿?·òñ+ß é Ê?¶ ¹¥ÙÌÊåÃF¶O·±»Ü·�¿cÕj¹+¿cº±Æ-Ç2ÂÄ·�Æ+Â�¶2¼ ·�á+·�Á�ÚiÖ�ÆÓÊ$¼ ÞiÀ0¼ Ê?Ê0ÅO·±»O¿?¹�ÂÄ·�Ê?Ê?¹+¿åÙå¼ ÃF¶ÝÆ¯Ð ê ÀG·�ÇiÃF¿?ÖÝ¸ÌÈ í

¶2Æ-¿cÁ+Ù�Æ-¿?·¯Ê?ÃF¿?Å2ÂÄÃFÅO¿0·«Ùå¼ ÃF¶ é+ó ÂÄ¹ º�»OÅ Ã¥Æ-Ã¥¼ ¹+Çô¼ Ç Ê?Ã¥Æ-Ç2ÂÄ·�Ê:»�·�¿²·�ÇiÃF¿?ÖõÆ-ÇJÁ§Ùå¼ ÃF¶�Æà¸ÌÈ í Ùå¼ ÃF¶×¼ Ç ïOÇ2¼ ÃF·

¿?·�Ê?¹+Å ¿cÂÄ·�ÊcäIÚÜ¹+ÃF¶�¹¥á+·�¿±Æ�ÚJÆ-Ê?·�»O¿?¹�ÂÄ·�Ê?Ê?¹+¿&Ùå¼ ÃF¶O¹+Å ÃÌ¿?·�ÅOÊ?·åÊ?ÅO»O»Ü¹+¿?Ã¥ß&µ7¶O·:¸ÌÈ í Ùo¼ ÃF¶¯»Ü·�¿cÕj·�ÂÄÃ�¿?·�Ê?¹+Å ¿cÂÄ·�Ê

¶2Æ-ÊåÃF¶O·âÂ�Æ-»2Æ-ÚJ¼¾½¾¼ Ã.Öà¹ Õ}º²Æ+¼ ÇiÃ¥Æ+¼ Ç2¼ Ç Ø£Æ+½¾½H¹ ÕJÃF¶O·²»O¿0·�áÜ¼ ¹+ÅOÊo·�Þ<·�ÂÄÅOÃ¥¼ ¹+Ç�¿0·�Ê?Å2½ ÃFÊÔÕb¹+¿å·�á+·�¿?ÖÏÂÄ¹ º�»OÅ Ã¥Æ-Ã¥¼ ¹+Ç

¿?·�Ø ¼ ¹+Ç�Ê0·�½ ·�ÂÄÃF·�Á�Æ-Ã¯ÂÄ¹ º�»2¼¾½ ·ÔÃ¥¼¾º5·�ßÏö4ÇõÆ?á+·�¿cÆ-Ø+·�ä�ÃF¶O·àÐ ê ÀG·�Ç<ÃF¿?Ö÷¸ÌÈ í Á�·�Êc¼ Ø+ÇõÂ�Æ-»OÃFÅ ¿?·�Ê¯Æ-ÚÜ¹+ÅOÃÓø ë+ù

¹ Õ�ÃF¶O·«»Ü¹+ÃF·�Ç<Ã¥¼¾Æ+½'Ê?»Ü·�·�Á�ÅO»÷Æ?áNÆ+¼¾½¾Æ-Ú2½ ·âÅOÊc¼ Ç Ø�¼ ÇOïOÇ2¼ ÃF·«¿0·�Ê?¹+ÅO¿cÂÄ·�Êcßõµ7¶O·ÔØ Æ-»×¼ ÊòÁ�ÅO·ÔÃF¹ÉÃF¶ ·�Õ
Æ+ÂÄÃ²ÃF¶2Æ-Ã

ÃF¶O·òÂÄ¹ º�»2¼¾½ ·�¿Ô¼ Ê:Õ(Æ+ÂÄ·�Á«Ùå¼ ÃF¶�ÃF¶O·±Å Ç2Á�·�Êc¼ ¿cÆ-ÚJ½ ·±ÃF¿cÆ+Á�·�ÀG¹+ú�ÚÜ·�ÃAÙ�·�·�ÇÛº±¼ Ê?Êc¼ Ç Ø«¿?·�ÅOÊ?·�¹+»O»Ü¹+¿?ÃFÅOÇ2¼ Ã¥¼ ·�Ê�Æ-Ç2Á

·�Þ<¶2Æ-ÅOÊ?Ã¥¼ ÇOØ²ÚOÅOú�·�¿}¿?·�Ê?¹+ÅO¿cÂÄ·�Ê$ß�µ7¶O·5Ê0ÅOÚOÊ?Ã¥Æ-Ç<Ã¥¼¾Æ+½N»Ü¹+ÃF·�ÇiÃ¥¼¾Æ+½ »Ü·�¿cÕj¹+¿cº±Æ-Ç2ÂÄ·5ÚÜ·�ÇO·�ïOÃ4»O¿0¹¥á�¼¾Á�·�Ê�ÃF¶O·:¼ Ç2¼ Ã¥¼¾Æ+½

¿cÆ-Ã¥¼ ¹+Ç2Æ+½ ·oÕb¹+¿'·�ÇO¶JÆ-Ç2Â�¼ ÇOØ�ÃF¶O·4Ú2Æ-Ê?·P¸Ì¸�ÈâÊcÂG¶O·�º5·}ÃF¹²Æ+½¾½ ¹¥Ù�ÃF¶O·PÂÄ¹ º5»2¼¾½ ·�¿�ÃF¹�ÚÜ·5º�Å2Â�¶¯º�¹+¿?·PÆ-Ø+Ø+¿?·�Ê?Ê$¼ á+·�ß

û ½ ÃF¶O¹+ÅOØ+¶ÛÃF¶O·t¸Ì¸ÌÈüÆ-»O» ¿?¹ Æ+ÂG¶�Â�Æ-Ç�·�½¾¼¾º±¼ Ç2Æ-ÃF·§Ê$¼ Ø+Ç2¼ ï2Â�Æ-Ç<ÃàÆ+º�¹+ÅOÇ<ÃFÊ:¹ Õ}¿?·�Á�ÅOÇ2Á Æ-ÇiÃ�·�Þi·�ÂÄÅOÃ¥¼ ¹+ÇJä

ÃF¶O·�¿?·òÆ-¿?·§Æ+ÁOÁO¼ Ã¥¼ ¹+Ç2Æ+½�¹+»O»Ü¹+¿?ÃFÅOÇ2¼ Ã¥¼ ·�ÊåÃF¶2Æ-Ão¿?·�ýUÅJ¼ ¿?·�Â�Æ-»OÃFÅO¿$¼ ÇOØ¯·�½ ·�º�·�Ç<ÃFÊx¹ ÕJ»O¿?¹+Ø+¿$Æ+º�ÚÜ·�¶2ÆFá�¼ ¹+¿cß ð ¹+¿

¼ ÇOÊ?Ã¥Æ-ÇJÂÄ·�ä�á�¼ ¿?ÃFÅ2Æ+½¾½ ÖòÆ+½¾½i»O¿?¹+Ø+¿cÆ+º�ÊçØ+¹ÓÃF¶O¿?¹+ÅOØ+¶ÉÆ�Ê?·�¿c¼ ·�Ê4¹ ÕNÊ?Ã¥Æ-Ø+·�ÊoÁ�ÅO¿c¼ ÇOØå·�Þi·�ÂÄÅ Ã¥¼ ¹+Ç2ß û Ê?Ã¥Æ-Ø+·±¼ Ê�ÂG¶JÆ-¿?À

Æ+ÂÄÃF·�¿c¼ þ�·�Á�Ú<Ö�Â�¶2Æ-ÇOØ+·�Ê�¼ ÇÓÃF¶O·ç·�Þi·�ÂÄÅOÃ¥¼ ¹+Ç²»O¿?¹+»Ü·�¿?Ã¥¼ ·�Ê}Õb¹+¿ÌÂÄ¹�Á�·�ä$ÃF¶O·5ÁOÆ-Ã¥Æ+ä�¹+¿7ÚÜ¹+ÃF¶2ß�ÿ ¼¾º±¼¾½¾Æ-¿c½ Ö�ä$»O¿?¹+Ø+¿$Æ+º�Ê

Ê?Å2Â�¶ÏÆ-Ê:ÂÄ¹ º5»2¼¾½ ·�¿?Êcä�¼ ÇiÃF·�¿?» ¿?·�ÃF·�¿?Êcä�Æ-Ç2Á:Ø+¿cÆ-»O¶2¼¾ÂÄÊå·�ÇOØ ¼ ÇO·�Ê�·�Þ<¶2¼ Ú2¼ ÃP»O¶2Æ-Ê?·xÚÜ·�¶2Æ?áÜ¼ ¹+¿cäH¶2ÆFá�¼ ÇOØàÁO¼ ú�·�¿?·�Ç<Ã

º�¹�Á�·�Ê�¹ Õi¹+»Ü·�¿cÆ-Ã¥¼ ¹+ÇâÕj¹+¿&Á ¼ úD·�¿?·�Ç<Ã8¼ ÇO» ÅOÃFÊÓÎ ñ ê Ò.ß}µ7¶ ·}ÅOÊ?·}¹ Õi»O¿?¹+ï2½ ·o¼ Ç2Õb¹+¿$º±Æ-Ã¥¼ ¹+Ç²Ú<Ö«ÂÄ¹ º�»2¼¾½ ·�¿?À0ÁO¼ ¿0·�ÂÄÃF·�Á

º�·�Â�¶2Æ-Ç2¼ Êcº�ÊÓÂ�Æ-Ç�¶J¼¾Á�·�¹+»O»Ü¹+¿?ÃFÅOÇJ¼ Ã¥¼ ·�Ê�Êc¼ Ç2ÂÄ·å»O¿?¹+ï2½ ·�ÀGØ+ÅJ¼¾Á�·�Á«Á�·�Â�¼ Êc¼ ¹+Ç ÊÓº±Æ?ÖÔÇO¹+Ã�ÚÜ·5¿?·�» ¿?·�Ê?·�Ç<Ã¥Æ-Ã¥¼ á+·o¹ Õ

Æ+½¾½�»O¿?¹+Ø+¿cÆ+º Ù�¹+¿ � ½ ¹ Æ+Á�Ê$ß��²¹+¿?·ò¼¾º5»�¹+¿0Ã¥Æ-ÇiÃ¥½ Ö�äJÃF¶O·�ÅOÊ?·�¹ ÕJ»O¿?¹+ï2½ ·ò¼ Ç2Õb¹+¿$º±Æ-Ã¥¼ ¹+Ç÷¼ ÇÝº±Æ-Ç<ÖÉÊ?Ö<Ê?ÃF·�º�ÊÔ¼ Ê

é+ê+é
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Processor with CRB
Processor with perfect CRB
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	���
������ �D·�¿cÕb¹+¿$º±Æ-Ç2ÂÄ·�Õj¹+¿Ì»O¿?¹�ÂÄ·�Ê?Ê?¹+¿�Ùå¼ ÃF¶«Ú2Æ-Ê?·:Ð ê ÀG·�ÇiÃF¿?Öà¸�È í Æ-Ç2ÁÓ»Ü·�¿cÕj·�ÂÄÃP¸ÌÈ í ß

ÇO¹+ÃåÕj·�Æ-Êc¼ Ú2½ ·�Á�ÅO·�ÃF¹âÂÄ¹+ÇOÊ?ÃF¿cÆ+¼ Ç<ÃFÊÓ¼ Ç�Ê?¹ ÕjÃ.Ù5Æ-¿?·�Á+·�á+·�½ ¹+»2º�·�Ç<Ã¥ß ð ¹+¿8ÃF¶O·�Ê0·�¿?·�Æ-Ê?¹+ÇOÊ$ä�¼ Ãå¼ ÊÓ¼¾º�»Ü·�¿cÆ-Ã¥¼ á+·:Õj¹+¿

Æ�Ê?Ö<Ê?ÃF·�º�ÃF¹âÆ+ÁOÆ-»OÃÌÃF¹±áIÆ-¿c¼¾Æ-Ã¥¼ ¹+ÇOÊÓ¼ Ç¯»O¿0¹+Ø+¿cÆ+º�ÚÜ·�¶2ÆFá�¼ ¹+¿cß

ì ÇâÆ-Ç2Æ+½ Ö<þ�¼ ÇOØÓ¿?ÅOÇ ÀGÃ¥¼¾º�·åÂÄ¹ º�»OÅ Ã¥Æ-Ã¥¼ ¹+Ç:¿0·�ÅOÊ?·�ä�·�Þi»Ü·�¿c¼¾º�·�Ç<Ã¥Æ+½+¹+Ú Ê?·�¿?áIÆ-Ã¥¼ ¹+ÇOÊ�¼ Ç2ÁO¼¾Â�Æ-ÃF·&ÃF¶2Æ-Ã�¿0·�ÅOÊ?·ÌÚÜ·�À

¶2Æ?áÜ¼ ¹+¿±¹ ÕjÃF·�Ç�¹�Â�ÂÄÅO¿?Ê¯¼ ÇõÁ ¼ Ê?Ã¥¼ Ç2ÂÄÃ±»O¶JÆ-Ê?·�Êcß û ¿?·�Å Ê?·�¹ Õ8Æ-Ç<Ö�¹ ÕKÃF¶O·àÂ�Æ+Â�¶O·�Á�ÂÄ¹ º�» ÅOÃ¥Æ-Ã¥¼ ¹+Çr¼ ÇOÊ?Ã¥Æ-ÇJÂÄ·�Ê

ÂÄ¹+Ç<Ã¥Æ+¼ ÇO·�Á�¼ Ç�ÃF¶O·Ó¸ÌÈ í ¹¥á+·�¿�Æ-Çò¼ Ç<ÃF·�¿?áIÆ+½ ¹ Õ<Ã¥¼¾º5·8¿?·�» ¿?·�Ê?·�Ç<ÃFÊ�Æ-Ç:¹+»O»Ü¹+¿?ÃFÅOÇ2¼ ÃAÖÓÃF¹å·�½¾¼¾º±¼ ÇJÆ-ÃF·ÓÂÄ¹ º�» ÅOÃ¥Æ-À

Ã¥¼ ¹+Ç§¿?·�Á�Å Ç2ÁOÆ-Ç2ÂÄÖ�ß�� ·�¿$¼ ¹ÜÁ�Ê�¹ ÕÜ¿0·�Ø ¼ ¹+Ç§·�Þi·�ÂÄÅOÃ¥¼ ¹+Ç Ê5Ùå¼ ÃF¶�Ê0Å2Â�ÂÄ·�Ê?ÊcÕjÅ2½ ¿?·�ÅOÊ?·ÔÆ-¿?·ÔÂ�Æ+½¾½ ·�Á��������������! "����#�$&%'�?ß

û ÇÝ·�Ç ¶2Æ-Ç2ÂÄ·�ÁOä5Á�Ö<Ç2Æ+º±¼¾Â�Æ+½¾½ Ö�º±Æ-Ç2Æ-Ø+·�Á�¸Ì¸ÌÈ�ÊcÂ�¶O·�º�·�Â�Æ-Ç�Ã¥Æ � ·�Æ+Á�áIÆ-ÇiÃ¥Æ-Ø+·ò¹ Õ}¿0·�ÅOÊ?·�¼ Ç<ÃF·�¿?áIÆ+½ ÊÔÚiÖ

Õ(ÆFá+¹+¿c¼ ÇOØ�ÃF¶O·�ÅOÃ¥¼¾½¾¼ þ�Æ-Ã¥¼ ¹+ÇÛ¹ ÕçÃF¶O·�ÂÄ¹ º5»OÅOÃ¥Æ-Ã¥¼ ¹+Ç�ÚOÅOú�·�¿²¿?·�Ê0¹+ÅO¿cÂÄ·�ÊâÕj¹+¿:ÃF¶O¹+Ê?·¯¿0·�Ø ¼ ¹+ÇOÊcß ì Á�·�Æ+½¾½ Ö�ä4¹+Ç2½ Ö

ÂÄ¹ º�»OÅ Ã¥Æ-Ã¥¼ ¹+Ç¯¿?·�Ø ¼ ¹+ÇOÊÓÁ�·�º�¹+ÇOÊ0ÃF¿cÆ-Ã¥¼ ÇOØ±¿?·�Å Ê?·5Ê?Å2Â�ÂÄ·�Ê?Ê8Ù�¹+ÅJ½¾ÁÓÚÜ·xÁ+·�»2½ ¹¥Ö+·�ÁâÆ-ÃÌ¿?ÅOÇÔÃ¥¼¾º5·�ß

û Ç�·�ÞÜÆ+º�»J½ ·5¹ ÕI¿?·�ÅOÊ0·Ó¼ Ç<ÃF·�¿?áIÆ+½<Ú�·�¶JÆFá�¼ ¹+¿PÂ�Æ-ÇÔÚ�·&Ê?·�·�ÇÉ¼ Ç)(&(&*,+-���"./�0�1���32&¿0ÅOÇOÇ2¼ ÇOØåÃF¶O·�Ú�Â�Æ�ÃF¿$Æ+¼ Ç2¼ ÇOØ

¼ ÇO»OÅ ÃÔÕj¿?¹ º ÃF¶O·àÿ
� æ ¸54 ê Ú�·�ÇJÂG¶2º±Æ-¿ � Ê?Å2¼ ÃF·�ß�µ7¶ ·Ô¿?·�ÅOÊ?·�·�Þ<·�ÂÄÅOÃ¥¼ ¹+Ç×ÂÄ¹ ½¾½ ·�ÂÄÃF·�Á�¹¥á+·�¿òÆ:»Ü·�¿c¼ ¹ÜÁâ¹ Õ ê

º±¼¾½¾½¾¼ ¹+Ç�¼ Ç Ê?ÃF¿?Å2ÂÄÃ¥¼ ¹+ÇÛ·�Þ<·�ÂÄÅOÃ¥¼ ¹+ÇOÊ£Õb¹+¿ÔÃF¶O¿0·�·tÂÄ¹ º5»OÅOÃ¥Æ-Ã¥¼ ¹+Çõ¿0·�Ø ¼ ¹+ÇOÊ�¼ ÊÔÊ?¶O¹cÙÌÇ�¼ Ç ð ¼ Ø+ÅO¿?·�ñ+ß ê ß æ Æ+Â�¶

é+ê+ê



»Ü¹ ¼ ÇiÃ�¼ Ç2Á ¼¾Â�Æ-ÃF·�Ê�ÙÌ¶O·�ÃF¶ ·�¿çÃF¶ ·5¿?·�Ø ¼ ¹+Ç«¶2Æ+Á�ÆxÂÄ¹ º�»OÅ Ã¥Æ-Ã¥¼ ¹+Ç�º±¼ Ê?ÊPË(ÇO¹¯Â�Æ+Â�¶O·�Á«ÂÄ¹ º�» ÅOÃ¥Æ-Ã¥¼ ¹+Ç¯¿?·�Ê0Å2½ ÃFÊcÍFä�Æ

ÂÄ¹ º�»OÅ Ã¥Æ-Ã¥¼ ¹+Ç�¶2¼ Ã�ËFÆPº±Æ-Ã¥Â�¶O·�Á:ÂÄ¹ º�»OÅOÃ¥Æ-Ã¥¼ ¹+Ç�¿?·�Ê?ÅJ½ Ã8Õb¿0¹ º�Æ}» ¿?·�áÜ¼ ¹+Å ÊK·�Þ<·�ÂÄÅOÃ¥¼ ¹+Ç2ÍFäi¹+¿KÇO¹�Æ-ÃFÃF·�º�»OÃ�Ë(ÃF¶O·

¿?·�Ø ¼ ¹+Ç�Ù�Æ-ÊåÇO¹+Ã�·�Þ<·�ÂÄÅOÃF·�ÁàÆ-ÃåÃF¶2Æ-Ã�Ã¥¼¾º�·�ÍFß û ½¾½ÜÃF¶ ¿?·�·±¿?·�Ø ¼ ¹+ÇOÊå·�Þi¶J¼ Ú2¼ Ã�¼ Ç2¼ Ã¥¼¾Æ+½H»�·�¿$¼ ¹ÜÁ�Ê²Á+ÅO¿c¼ ÇOØ�ÙÌ¶2¼¾Â�¶

ÃF¶O·«ÂÄ¹ º�»OÅ Ã¥Æ-Ã¥¼ ¹+ÇÝ¼ ÇOÊ?Ã¥Æ-ÇJÂÄ·�Ê²Æ-¿?·xÚÜ·�¼ ÇOØ�Ê?ÃF¹+¿?·�Á§Õj¹+¿²ÕbÅOÃFÅ ¿?·å·�Þ<·�ÂÄÅOÃ¥¼ ¹+Ç2ß�µ7¶ ·�Ê?·Ó»�·�¿$¼ ¹ÜÁ�Ê±Æ-¿?·«¼ Ç2Á ¼¾Â�Æ-ÃF·�Á

Ú<Ö�ÃF¶O·P·�ÞÜÂÄ·�Ê?Ê$¼ á+·P»Ü·�¿cÂÄ·�Ç<Ã¥Æ-Ø+·P¹ Õ ¿?·�ÅOÊ?·�º²¼ Ê?Ê?·�Êcß

µ7¶ ·�ÚÜ·�¶2ÆFá�¼ ¹+¿ç¹ Õ<ÃF¶O·8ï ¿?Ê?Ã�¿?·�Ø ¼ ¹+ÇÉ¼ Ç2Á ¼¾Â�Æ-ÃF·�ÊçÃAÙ�¹Ôº�·�ÁO¼ ÅJº�ÀGÊc¼ þ�·�ÁP¿?·�ÅOÊ?·Ó¼ ÇiÃF·�¿?áIÆ+½ Ê4Ùå¼ ÃF¶§¼ ÇiÃF·�¿?á+·�ÇJ¼ ÇOØ
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32-Entry CRB (Computation Instances: 2,4,8,16) DCMS, R=65%
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1024-Entry Instruction Level Reuse
1024-Entry Value Prediction
DCMS
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YL|}9 ]�^`_ acb�d�e�fhg�ikjlQuo&b	d�g�e��&vH�t���E�u� � ac�`g r¥�����u� �}� f�i iw���E�S� �¦� r�d+fh�&fhd+q  F¡ ���§¢J�
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ÄJÃ}ÑJÆZÓ�Ä�Ê!Ã}ÑhÈ�ÄJÃUÚ{Ð{ÇaÐ Ò�Ã�ØlÒ�Æ�á�1�Á�È�ÄJÃ©Ò�ãKÃ©ÛAÃ}Ä�Å�ÆZÄ�ÇEÈ�ÉHÊ!Ã�Ä:Ã}ÑJÓ#Ú Ò�Ñ�Ã�ì/Ó#Ð Ù�ÈZÚ Ã}ÉgÒ/Ý
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DCMS-008.espresso DCMS-129.compress DCMS-average

VP-008.espresso VP-129.compress VP-average

IR-008.espresso IR-129.compress IR-average

¸�¹_º�»H¼�½�¾H¿_À¬¾ Â3Ã}Ä�Å�ÆZÄ�ÇEÈ�É#Ê!Ã�í�ã�Ã}É8Ù^È�ÄJä�Ð ÉKß�Ú Ã}ÙZÃ�Ú Ñ�Æ�ÅRã#È�Ä�Ø;í+È�ÄJÃ�ÄJÃ}ÑJÆZÓ�Ä�Ê!Ã}ÑaÅ�ÆZÄaË�Ì�ÍsÎKÏ[Ð ÉKÑJÒ�Ä:Ó#Ê!Ò/Ð ÆZÉ
ÄJÃ}ÓKÑ:ÃaÔ<ÕDÖ�×�ÏRÈ�É#Ø�Ù�ÈZÚ ÓKÃ©ÛKÄ:Ã�ØKÐ{Ê!Ò/Ð ÆZÉ�Ô<ÜlÂ5×�Ý

Â»Ã�Â ÄVÅ�ÆÇÆÉÈ�ÊZË

Õ!ÉKÉKÆ�Ù^È�Ò/Ð ÆZÉKÑ©Ð ÉUã#Ð ßZãKé�ÛAÃ}Ä�Å�ÆZÄ�ÇEÈ�É#Ê!Ã�ÑJägÑ:Ò�Ã�Ç�Ø;Ã}Ñ�Ð ßZÉPÈ�É#Ø©Ò�ãKÃNÈJÙ^ÈZÐ{Ú{È�ñHÐ{Ú{Ð Ò&ä�Æ�Å�Ñ�Ð{Ú{Ð{Ê!ÆZÉ�ÄJÃ}ÑJÆZÓKÄ�Ê!Ã}Ñ]ã#ÈJÙZÃ

ÈZÚ{Ú Æ/íFÃ�Ø�Ç�Æ�Ø;Ã}ÄJÉ�ÛKÄ:ÆAÊ!Ã}ÑJÑ:ÆZÄJÑaÒ�Æ�Ð É#Ê}Ú Ó#Ø;Ã�Ç+Ã�Ê�ã#È�É#Ð Ñ�Ç�ÑsÅ�ÆZÄsÈ�É#ÈZÚ ä�ð�Ð ÉKßpÄJÓKÉKé�Ò/Ð{Ç+Ã\ÛKÄJÆZßZÄ�ÈZÇ¶ñAÃ}ã#È�Ù�Ð ÆZÄ

Ò�Æ�Ã&ÌëÃ�Ê!Ò/Ð ÙZÃ�Ú äæÇEÈ�ÉHÈ�ßZÃ�Ê!ÆZÉKÑJÒ�Ä�ÈZÐ É�Ã�Ø8ÄJÃ}ÑJÆZÓ�Ä�Ê!Ã}Ñ�Ýèê[ã�Ã`ÛKÄJÆZÛAÆZÑJÃ�ØsÑJä�ÑJÒ�Ã�Ç Ð É¯Ò�ã#Ð Ñ�Ê�ãHÈ�ÛKÒ�Ã}ÄaÃ}ÉKãHÈ�É#Ê!Ã}Ñ

Ê!Æ�Ç�Û#Ð{Ú Ã}Ä:é:ØKÐ ÄJÃ�Ê!Ò�Ã�Ø�Ê!Æ�Ç�ÛKÓKÒ/È�Ò/Ð ÆZÉ�ÄJÃ}Ó�ÑJÃEñ�ä°ÈZÚ{Ú Æ/íhÐ ÉKßsÒ�ãKÃUÛKÄJÆ�Ê!Ã}ÑJÑJÆZÄ�Ò�Æ­Ø;Ã}Ò�Ã�Ê!ÒNÒ�ãKÃsÇ+ÆZÑJÒ�Å�ÄJÃ�ì/ÓKÃ}ÉgÒ/Ú ä
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ÄJÃ}ÑJÆZÓ�Ä�Ê!Ã}Ñ�ÏbÈ�ÉHØEÒ�ÆUÑJÃ�Ú Ã�Ê!Ò/Ð ÙZÃ�Ú ä�ØZÃ}Û#Ú Æ/ä�Ê!Æ�Ø;Ã�Ä:Ã}ß�Ð ÆZÉKÑ�Å�ÆZÄ�ÆZÛKÒ/Ð{ÇEÈZÚ�Ã�Ú{Ð{ÇEÐ É#È�Ò/Ð ÆZÉPÆ�Å6Ø;ä�É#ÈZÇEÐ{Ê©Ê!Æ�Ç�Û�ÓKÒ/È�é

Ò/Ð ÆZÉ­ÄJÃ�Ø;Ó�É#ØKÈ�É#Ê!ä�Ý�êKÆPÃ}Ù�ÈZÚ Ó#È�Ò�Ã`Ò�ãKÃ�ÆZÛKÛAÆZÄJÒ�ÓKÉ#Ð Ò/Ð Ã}Ñ`Ê!ÄJÃ�È�Ò�Ã�ØPñ�ä�Ò�ãKÃ8Ç�Ã�Ê�ãHÈ�É#Ð Ñ�Ç ÛKÄJÃ}ÑJÃ}É�Ò�Ã�Ø�Ð É�Ò�ã#Ð Ñ

Ê�ãHÈ�ÛKÒ�Ã}Ä�ÏAÈZØ;Ù�È�É#Ê!Ã�ØUÊ!Æ�Ç+Û#Ð{Ú Ã}Ä]Ò�Ã�Ê-ãKÉ#Ð{ì/ÓKÃ}Ñ�í]Ã}Ä:Ã�Ã�Ç�Û#Ú Æ�äZÃ�ØhÒ�ÆhÛKÄ:Æ/Ù�Ð{Ø;ÃNÈ�É8È�ñKÓKÉ#Ø�È�ÉgÒ2Ñ:ÓKÛKÛ#Ú ä�Æ�Å�ÛAÆZÒ�Ã}ÉKé

Ò/Ð{ÈZÚ�Ê!Æ�Ç�ÛKÓ�Ò/È�Ò/Ð ÆZÉEÄJÃ}ß�Ð ÆZÉKÑ�Ý�Ö2Ã}ÑJÓ#Ú Ò�Ñ6ÑJãKÆ�í­Ò�ã#È�Ò[íhÐ Ò�ã\Ú{Ð Ò�Ò/Ú ÃhÈZØKØKÐ Ò/Ð ÆZÉHÈZÚ�ã#È�Ä�Ø;í+È�ÄJÃ�Ï�Ò�ã#Ð Ñ�Ê!Æ�Ç�ñ#Ð É#È�Ò/Ð ÆZÉEÆ�Å

ÉKÃ}íèÄ:Ã}ß�Ð ÆZÉpÐ{Ø;Ã}É�Ò/Ð �#Ê}È�Ò/Ð ÆZÉPÒ�Ã�Ê�ãKÉHÐ{ì�ÓKÃ}Ñ�È�É#Ø\ÈEØZägÉ#ÈZÇaÐ{Ê+ÇEÈ�É#È�ßZÃ�Ç�Ã}É�Ò�ÑJä�ÑJÒ�Ã�Ç ÈZÊ�ã#Ð Ã}ÙZÃ}Ñ�ÛAÃ}Ä�Å�ÆZÄ�ÇEÈ�É#Ê!Ã
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íhÐ Ò�ã#Ð É�ÛKÄ:ÆZßZÄ�ÈZÇ�Ñ�Ï�È�É�Ã}É#È�ñHÚ Ã�Ø­Ê!Æ�Ç�Û#Ð{Ú Ã}ÄMÊ}È�É­Ã}ÉKã#È�ÉHÊ!Ã�Ò�ã�Ã�ÆZÄ�Ð ß�Ð É#ÈZÚkÊ!Æ�Ç�ÛKÓKÒ/È�Ò/Ð ÆZÉ°Ò�Æ­Ð ÉHÊ}Ú Ó#Ø;Ã�ÉKÃ}í
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Ê}È�É�ñAÃPÈ�É#ÈZÚ ä�ð}Ã�ØsÒ�Æ�Ø;Ã}Ò�Ã}Ä�ÇEÐ É�ÃUÒ�ãKÃ�Ú Æ�Ê}È�Ò/Ð ÆZÉ­Æ�Å�ÈZÚ{Ú�Ð ÉKÛKÓ�Ò�ÆZÛAÃ}Ä�È�É#Ø;Ñ`È�É#Ø�Ç�Ã�Ç�ÆZÄ:ä¯Ú ÆAÊ}È�Ò/Ð ÆZÉ�ÑlÒ�ã#È�Ò

ÈEÌëÃ�Ê!Ò+Ò�ãKÃ�ÄJÃ}ß�Ð ÆZÉ í ÑaÊ!Æ�Ç�ÛKÓ�Ò/È�Ò/Ð ÆZÉ#Ýlê[ãKÃNÉ#È�Ò�ÓKÄJÃNÆ�Å5ØZÃ}Ò�Ã�Ê!Ò/Ð ÉKß�ÈhÄJÃ}ÛAÃ�È�Ò/È�ñ#Ú Ã�ÑJÃ�ì�Ó�Ã}É#Ê!Ã�ÄJÃ�ì�ÓHÐ ÄJÃ}Ñ�ÑJÆ�Ç�Ã

Ã}ÑJÒ/Ð{ÇEÈ�Ò/Ð ÆZÉPÆ�ÅëÒ�ãKÃhÄJÓKÉKé�Ò/Ð{Ç+Ã©Ã}ågÃ�Ê!Ó�Ò/Ð ÆZÉsñAÃ}ã#ÈJÙAÐ ÆZÄ�Æ�Å[È+ÛKÄ:ÆZßZÄ�ÈZÇEÝ+ê[ãKÃ�Ç�ÆZÑJÒNØ�Ð ÄJÃ�Ê!ÒNÇ�Ã}Ò�ã�ÆAØ�Ð Ñ�Ù�ÈZÚ ÓKÃ
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ÛKÄJÆ��HÚ{Ð ÉKß ù â¥û&Ý#Ü�ÈZÚ ÓKÃ�ÛKÄJÆ��#Ú{Ð É�ßUÐ Ñ�È�É�Ã&ÌëÃ�Ê!Ò/Ð ÙZÃlÇ+Ã}Ò�ãKÆAØ©Æ�ÅC�KÉ#ØKÐ É�ß+Ò�ãKÃ�Ù�ÈZÚ ÓKÃ�Ä:Ã�Ê!ÓKÄJÄJÃ}É#Ê!ÃNÈ�É#Ø+ÛAÆZÒ�Ã}É�Ò/Ð{ÈZÚ

ÄJÃ}ÓKÑ:ÃhÆ�Å]Ð ÉKÑJÒ�ÄJÓ#Ê!Ò/Ð ÆZÉ�Ñ�Ý�ý�Û�Û#Ú äAÐ É�ßPØ;ä�É#ÈZÇEÐ{ÊNÐ É#Å�ÆZÄ�ÇEÈ�Ò/Ð ÆZÉ8íhÐ Ò�ã�Å�ÆZÄ�ÇEÈZÚ[È�É#ÈZÚ ä�Ñ�Ð Ñ ù ï�û�Ê}È�É°ÈZÚ ÑJÆ�ãKÃ�Ú Û�Ð É

�KÉ#Ø�Ð ÉKß`ÄJÃ�Ú{È�Ò/Ð ÆZÉKÑJãHÐ ÛKÑ�ÈZÇ�ÆZÉ�ßpÊ!Æ�Ç�ÛKÓ�Ò/È�Ò/Ð ÆZÉKÑ�È�ÉHØ�ÓKÉ#Ø;Ã}Ä:ÑJÒ/È�É#ØKÐ ÉKß�Ò�ãKÃPÅ�Ó�É#ØKÈZÇ�Ã}É�Ò/ÈZÚAÑJÆZÓKÄ�Ê!ÃEÆ�Å#ÛKÄJÆZé

ßZÄ�ÈZÇèÄJÃ�Ø;ÓKÉ#Ø�È�É#Ê!äUÈ�É#Ø�Û�ÄJÃ�ØKÐ{Ê!Ò/È�ñ#Ð{Ú{Ð Ò ä�Ý�Î;Ò�Ó#ØKÐ Ã}Ñ�ù ÿEûKã#È�ÙZÃ�ÑJÓKÛKÛAÆZÄJÒ�Ã�Ø�Ò�ãKÃ�Ã}åAÐ ÑJÒ�Ã}ÉHÊ!Ã�Æ�Å�ÄJÃ}ß�Ð ÆZÉKÑ5Æ�ÅAÊ!Æ�Ø;Ã

íhÐ Ò�ã`ÑJÒ�Ä:ÆZÉKß�Ù^ÈZÚ ÓKÃaÚ Æ�Ê}ÈZÚ{Ð Ò&ä�Ò�ã#È�ÒkÛAÃ}ÄJÑ�Ð ÑJÒ]Æ�ÙZÃ}ÄNÇ�Ó#Ú Ò/Ð Û#Ú Ã+ÛKÄ:ÆZßZÄ�ÈZÇ Ð ÉKÛKÓKÒ�Ã}Ù�ÈZÚ Ó#È�Ò/Ð ÆZÉKÑ�Ý�ê�ÆMÐ{Ú{Ú ÓKÑJÒ�Ä�È�Ò/Ð ÉKß

Ò�ãKÃ�ÆZÛKÛAÆZÄJÒ�ÓKÉHÐ Ò/Ð Ã}ÑFÆ�ÅKÛKÄJÆZßZÄ�ÈZÇæÄ:Ã�Å�ÆZÄ�Ç�Ó#Ú{È�Ò/Ð ÆZÉ`ÆZÉ`Ò�ãKÃ}Ñ:Ã�Ã}Ñ:Ò/È�ñ#Ú{Ð ÑJãKÃ�Ø`Ê-ã#È�Ä�ÈZÊ!Ò�Ã}Ä�Ð ÑJÒ/Ð{Ê!Ñ�Ï�Ò�ãKÄJÃ}ÃEÊ!ÆZÉ#Ê!Ã}Û�Ò�Ñ

È�ÄJÃ�Ã}å�Û#Ú ÆZÄJÃ�Ø�Ð É�Ò�ã#Ð Ñ�ÑJÃ�Ê!Ò/Ð ÆZÉ#Ý Þ Ð ÄJÑ:Ò/ÏëÈ�ñ#È�Ñ:Ã�Ã}å�ÈZÇ�Û#Ú Ã�Æ�Å�Ù�ÈZÚ ÓKÃ}é�ñ#È�Ñ:Ã�Ø�Ø�È�Ò/ÈE¾KÆ/í�Ê!ÆZÉ�ÙZÃ}ÄJÑ�Ð ÆZÉ�Å�ÆZÄ©È�Ñ�Ð ÉKé

ß�Ú ÃNÆZÛëÃ}Ä�È�É#ØMÐ ÑEØKÐ ÑJÛHÚ{È�äZÃ�ØKÏHÐ{Ú{Ú ÓKÑJÒ�Ä�È�Ò�Ã}Ñ+Ò�ã�Ã�Ð É#Ð Ò/Ð{ÈZÚ3ÛAÆZÒ�Ã}ÉgÒ/Ð{ÈZÚ�Æ�ÅAÓKÑ�Ð ÉKßaÛKÄ:Ã�ØKÐ{Ê}È�Ò�Ã�Ø;é�Ã}å�Ã�Ê!ÓKÒ/Ð ÆZÉ8ÑJÓKÛKÛAÆZÄJÒ

Ò�ÆsÑJägÉ�Ò�ãKÃ}Ñ�Ð ð}ÃUÉKÃ}íöÊ!ÆAØ;ÃPÅ�Ä:Æ�Ç ÛKÄJÆZßZÄ�ÈZÇ Ù�ÈZÚ ÓKÃañAÃ}ã#ÈJÙAÐ ÆZÄ:Ñ�Ýé22Ã}å�Ò/ÏHÒ�ãKÃPÐ ÉKãKÃ}ÄJÃ}É�Ò�Ç�Ã�Ç+ÆZÄJäé¾KÆ/í Æ�ÅkÈ

ÛKÄJÆZßZÄ�ÈZÇ�Ð Ñ�Ò�Ä�È�ÉKÑ�Å�ÆZÄ�Ç+Ã�Ø©ÓKÑ�Ð ÉKß�Ò�ãKÃ�ÆZÓKÒ/Ú{Ð ÉKÃ�ØhÒ�Ã�Ê�ã�É#Ð{ì�Ó�Ã}ÑFÒ�ÆNÃ�Ú{Ð{ÇEÐ É#È�Ò�Ã+Ä:Ã�Ø;ÓKÉ#ØKÈ�ÉHÊ!ä�Ð É�ÛKÄJÆZßZÄ�ÈZÇèÃ}å�Ã}é

Ê!ÓKÒ/Ð ÆZÉ#Ý Þ Ð É#ÈZÚ{Ú ä�Ï;Ù�ÈZÚ ÓKÃ}é�ñ#È�Ñ:Ã�ØNØ�È�Ò/ÈE¾KÆ/í­Ò�Ä�È�É�Ñ�Å�ÆZÄ�ÇEÈ�Ò/Ð ÆZÉ\Ð ÑHÑ:ãKÆ/í�É`Å�ÆZÄkÈ�Ê}È�ÑJÃ�íhÐ Ò�ã`Ç�ÓHÚ Ò/Ð Û#Ú Ã�ÆZÛëÃ}Ä�È�É#Ø;Ñ�Ï

Ø;Ã�Ç�ÆZÉ�ÑJÒ�Ä�È�Ò/Ð ÉKß�Ò�ãKÃEÛAÆ/íFÃ}Ä�Æ�ÅkÈ�ÛKÛHÚ äAÐ ÉKßMÛKÄJÃ�ØKÐ{Ê}È�Ò�ÃUÆZÛKÒ/Ð{ÇEÐ ð�È�Ò/Ð ÆZÉèÈ�É#Ø�ÄJÃ�Å�ÆZÄ�Ç�Ó#Ú{È�Ò/Ð ÆZÉpÒ�Ã�Ê�ãKÉ#Ð{ì/ÓKÃ}ÑNÒ�Æ

Ê!Æ�Ø;Ã©ÆZÄ�Ð ß�Ð É#ÈZÚ{Ú ä�Ê!ÆZÉ�Ò/ÈZÐ É#Ð ÉKßUÆZÉ#Ú ä�Ê!Æ�Ç�ÛKÓKÒ/È�Ò/Ð ÆZÉ�Ð ÉKÑJÒ�ÄJÓ#Ê!Ò/Ð ÆZÉ�Ñ�Ý

���Z�f��� �������}�J���������}�J�� ¡�5��¢£����¤��¥�

ê[ã�Ã©ÛKÄJÆ�Ê!Ã}ÑJÑ�Æ�Å[Ê!ÆZÉ�ÙZÃ}ÄJÒ/Ð ÉKß�Ò�ãKÃUØ�È�Ò/ÈE¾KÆ/íæÄJÃ}ÛKÄJÃ}Ñ:Ã}ÉgÒ/È�Ò/Ð ÆZÉPÆ�Å[È+ÛKÄ:ÆZßZÄ�ÈZÇ Ð É�Ò�ÆaÒ�ãKÃ�Ê!ÆZÉgÒ�Ã}å�Ò�é�ñ#È�ÑJÃ�Ø

ÛKÄJÃ�Ø�Ð{Ê}È�Ò�Ã¯ØKÈ�Ò/ÈE¾KÆ�í¶ÄJÃ}ÛKÄJÃ}Ñ:Ã}ÉgÒ/È�Ò/Ð ÆZÉ È�Ñ�Ø;Ã}Ñ�Ê!Ä�Ð ñAÃ�Ø¡Ð É Þ Ð ßZÓKÄ:ÃÕ1ZÝ{áZÔ�Ê}×MÐ Ñ�Ç�ÆZÒ/Ð Ù�È�Ò�Ã�ØþÈ�ÉHØ�Ã}ågÛHÚ{ÈZÐ ÉKÃ�Ø

Ò�ãKÄJÆZÓ�ßZã8È�Ñ�Ð{Ç�Û#Ú Ã�Ã}åAÈZÇ+Û#Ú Ã�Ý Þ Ð ßZÓKÄJÃR1ZÝ{ÿlÐ{Ú{Ú ÓKÑJÒ�Ä�È�Ò�Ã}ÑhÈ�Ò�ãKÄJÃ}Ã}é�ÑJÒ�Ã}Û\Û�ÄJÆAÊ!Ã}Ñ:ÑkñëÃ�Ð É�ß�È�ÛKÛHÚ{Ð Ã�ØNÒ�ÆMÈ�Ñ�Ð{Ç�Û#Ú Ã

ÑJÒ�Ä�ÈZÐ ßZã�Ò�é:Ú{Ð ÉKÃ\Ñ:Ã�ì�ÓKÃ}ÉHÊ!Ã�Æ�Å6Ò&íFÆ°Ð ÉKÑJÒ�ÄJÓ#Ê!Ò/Ð ÆZÉ�Ñ�Ý­ê[ãKÃ �KÄJÑ:Ò�ÑJÒ�Ã}Û#Ï6ÑJãKÆ/í�É¡Ð É Þ Ð ßZÓKÄ:Ãé1ZÝ{ÿZÔ�ÈZ×�Ï�Ð{Ú{Ú ÓKÑJÒ�Ä�È�Ò�Ã}Ñ

Ò�ãKÃ�ÑJÒ/È�ÄJÒ/Ð É�ß­Ê!Æ�Ø;Ã�Ý Þ ÆZÄlÒ�ãKÃ�ÛKÓKÄJÛAÆZÑJÃUÆ�Å[Ò�ã#Ð ÑlÃ}å�ÈZÇ�Û#Ú Ã�Ï[Ù�ÈZÚ ÓKÃ�È�É#ÈZÚ ä�Ñ�Ð ÑMÇEÈ�äpã#ÈJÙZÃ�ä�Ð Ã�Ú{Ø;Ã�ØsÄJÃ}Ñ:Ó#Ú Ò�Ñ

Ð É#ØKÐ{Ê}È�Ò/Ð É�ßsÒ�ãHÈ�ÒhÒ�ãKÃ�Ù�ÈZÚ ÓKÃUÆ�Å6Ù^È�Ä�Ð{È�ñHÚ Ã§¦þÇEÈJä�Æ�Ê}Ê!ÓKÄ�íhÐ Ò�ã�ÆZÉHÚ ä�Ò&íFÆPÛëÆZÑ:Ñ�Ð ñ#Ú Ã�Ù^ÈZÚ ÓKÃ}Ñ�ÏkáEÆZÄ`âZÝ ºbä

È�ÛKÛ#Ú ä�Ð ÉKßkÒ�ãKÃ+¨������C�?q��'��"J���'�c©��k�����%"J*+���ªy;¨Tqu© { Ò�Ä�È�ÉKÑ�Å�ÆZÄ�ÇEÏ�Ò�ãKÃ�ØKÈ�Ò/ÈE¾�Æ/í�Æ�Å�Ò�ãKÃ5ÑJÃ�ì�Ó�Ã}É#Ê!Ã�Ð ÑFÐ{Ø;Ã}É�Ò/Ð{Ê}ÈZÚ{Ú ä

ÄJÃ}ÛKÄ:Ã}ÑJÃ}ÉgÒ�Ã�Ø8ñgä�Ò�ãKÃ�Ê!Æ�Ø;Ã`ÑJã�Æ/í�É±Ð É Þ Ð ßZÓ�ÄJÃ¶1ZÝ{ÿZÔ<ñ#×�Ýæê[ãKÃ`Ò í]Æ�Ù^ÈZÚ ÓKÃ}ÑsÈ�ÄJÃ\ÓKÑJÃ�Ø°Ð É±Å�ÆZÄ�Ç�Ó#Ú{È�Ò/Ð É�ß¨È
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ñKÄ�È�ÉHÊ�ã®Ð ÉKÑJÒ�ÄJÓHÊ!Ò/Ð ÆZÉ#ÏhÈ�ÉHØ�Ò�ã�ÃsÒ í]Æ­ÛAÆZÑJÑ�Ð ñ#Ú ÃPÛ#È�Ò�ãKÑ�Ð É#Ê}Ú Ó#Ø;ÃPÒ�ãKÃ�Ê!ÆZÉ�Ò�Ã}ågÒMÆ�Å�Ð É#Å�ÆZÄ�ÇEÈ�Ò/Ð ÆZÉ¡ÑJÓ�ÛKÛ#Ú{Ð Ã}Ñ

ñ�ä�Ò�ãKÃ`Ò�Ä�È�É�Ñ�Å�ÆZÄ�ÇEÝ g º#ä¨È�ÛKÛHÚ äAÐ ÉKß�È�ÑJÃ}Ä�Ð Ã}ÑlÆ�Å2Ò�Ä�ÈZØ�Ð Ò/Ð ÆZÉ#ÈZÚkÊ!Æ�Ç�Û#Ð{Ú Ã}ÄEÆZÛ�Ò/Ð{ÇEÐ ð�È�Ò/Ð ÆZÉKÑaÒ�Æ8Ã�ÈZÊ-ã�Ù�ÈZÚ ÓKÃ

Û#È�Ò�ã#ÏAÇ�ÆZÄ:Ã�Ã&ü�Ê}Ð Ã}É�ÒkÑJÃ�ì/ÓKÃ}É#Ê!Ã}Ñ©Ê}È�É`ñAÃNÊ!ÄJÃ�È�Ò�Ã�Ø�Ý�ê[ãKÃ�Ò�ã#Ð Ä�ØhÑJÒ�Ã}Û�È�ÛKÛ#Ú{Ð Ã}Ñ * ([)@
��'����������*�����Ò�Æ�Ò�ãKÃ�Ù�ÈZÚ ÓKÃ

Û#È�Ò�ãKÑ�Ï5Ä:Ã�Ç�Æ/Ù�Ð ÉKß�Ò�ã�Ã�Ð ÉgÒ�Ã}Ä�Ç�Ã�ØKÐ{È�Ò�Ã­Ê!ÆZÉgÒ�ÄJÆ�Ú2ÄJÃ}ÛKÄJÃ}Ñ:Ã}ÉgÒ/È�Ò/Ð ÆZÉ È�É#Ø8Ä:Ã}Û#Ú{ÈZÊ}Ð ÉKß�Ò�ã�Ã�Ê!ÆZÉgÒ�Ä:Æ�Ú6ÑJÒ�ÄJÓHÊ!Ò�ÓKÄJÃ

íhÐ Ò�ãsÛKÄJÃ�ØKÐ{Ê}È�Ò�Ã\ØKÈ�Ò/ÈE¾�Æ/í ÑJÒ�ÄJÓ#Ê!Ò�Ó�ÄJÃ�Ï#Ê}ÈZÚ{Ú Ã�Ø�Ò�ã�Ã������«�­�$���Lx��­���6
��}Ý�ê6ãKÃî�KÉHÈZÚbÊ!Æ�Ø;Ã�Å�ÆZÄ�Ò�ãKÃNÒ�Ä�È�ÉKÑ�Å�ÆZÄ�Ç

Ð Ñ�ÑJãKÆ�í�É¨Ð É Þ Ð ßZÓKÄJÃé1ZÝ{ÿZÔ�Ê}×�Ý�ê[ãKÃaÙ�ÈZÚ ÓKÃ�ÑJÃ�ì/ÓKÃ}É#Ê!Ã8Ð Ñ`Ê!Æ�Ç+ÛëÆZÑ:Ã�Ø\Æ�Å[Ò í]Æ�Ê!Æ�Ç�ÛAÆZÉKÃ}É�Ò�Ñ�Ï#Ò�ãKÃ��	��
�*���*��'�


����»�C���6���
"�È�ÉHØ�Ò�ãKÃ}�@����*&�'�C�����U"S�^�U"Z
��	���^�U"$��"J*+���$
��	�������k����"<Ýkê[ã�Ã2ÛKÄJÃ�ØKÐ{Ê}È�Ò�Ã�Ø;Ã&�KÉ#Ð Ò/Ð ÆZÉ�Ð ÉKÑJÒ�ÄJÓHÊ!Ò/Ð ÆZÉKÑ

ÑJä�ÉgÒ�ã�Ã}Ñ�Ð ð}Ã�Ø�ñ�ä+Ò�ãKÃ�Ð ÉgÒ�Ã}Ä�Ç+Ã�ØKÐ{È�Ò�Ã�Ê!ÆZÉ�Ò�ÄJÆ�Ú�¾KÆ/í¡È�ÄJÃ]ÄJÃ�Å�Ã}Ä:ÄJÃ�ØkÒ�Æ�È�Ñ#Ò�ãKÃ�Ø;Ã�Ê}Ð Ñ�Ð ÆZÉ\Ê!Æ�Ç�ÛAÆZÉKÃ}É�ÒbÆ�Å�Ò�ãKÃ5ÉKÃ}í

ØKÈ�Ò/ÈE¾KÆ�í Ê!Æ�Ç+ÛKÓKÒ/È�Ò/Ð ÆZÉ#ÝkÎKÐ{ÇaÐ{Ú{È�Ä�Ú ä�Ò�ãKÃ�ÛKÄJÃ�Ø�Ð{Ê}È�Ò�Ã�ØaÐ ÉKÑJÒ�Ä:Ó#Ê!Ò/Ð ÆZÉKÑ�Ï3Ð ÉaÒ�ã#Ð Ñ�Ê}È�Ñ:ÃNÇ�Æ�ÙZÃ�Ð ÉKÑ:Ò�ÄJÓ#Ê!Ò/Ð ÆZÉKÑ�Ï3È�ÄJÃ

ÄJÃ�Å�Ã}ÄJÄJÃ�ØNÒ�Æ�È�Ñ�Ò�ãKÃ©ÄJÃ}Ñ�Ð{ØZÓKÃ�ÆZÓKÒ�ÛKÓKÒ�Ê!Æ�Ç�Û�ÓKÒ/È�Ò/Ð ÆZÉpÊ!Æ�Ç�ÛAÆZÉKÃ}É�Ò/Ï�Ñ�Ð É#Ê!Ã�Ò�ãKÃ+ÛKÓKÄJÛAÆZÑJÃ�Æ�Å3Ò�ãKÃaÐ ÉKÑJÒ�Ä:Ó#Ê!Ò/Ð ÆZÉ

Ð Ñ�Ò�ÆPÇ�Æ/ÙZÃ©Ò�ã�Ã©ÄJÃ}ÑJÓ#Ú Ò�ÑNÐ ÉgÒ�ÆEÒ�ã�Ã©ÄJÃ}ÑJÛAÃ�Ê!Ò/Ð ÙZÃUÚ{Ð ÙZÃ}é�ÆZÓKÒ�ÄJÃ}ß�Ð ÑJÒ�Ã}Ä:Ñ�Æ�Å�Ò�ãKÃ©ÆZÄ�Ð ß�Ð É#ÈZÚbÊ!ÆAØ;Ã�ÑJÃ�ì�Ó�Ã}É#Ê!Ã�Ý

PRED

V1

MUL

V2X

ADD

BEQY = X * 2

Value Sequence

Z = Y + 1
MOV MOV

Z=3 Z=5

(b)(a)

V1 V2

JMP

MOV

ADD

Y = 2

ADD

MOVY=4

Decision Component

(c)

Computation Component

¸�¹_º�»H¼�½M*[¿P. Ì6ÆAØ;Ã�Å�ÆZÄHÆZÉKÃ5Ù�È�Ä�Ð{È�ñ#Ú Ãî
��S�	���L�2ÄJÃ}ß�Ð ÆZÉ#ç]ØKÈ�Ò/ÈE¾KÆ/í�ÄJÃ}Û�ÄJÃ}ÑJÃ}É�Ò/È�Ò/Ð ÆZÉ`Ô�ÈZ×�Ï�Ù�ÈZÚ ÓKÃ}é�Ò�Ä�È�É�Ñ�Å�ÆZÄ�Ç�Ã�Ø
Ê!ÆZÉ�Ò�ÄJÆ�Ú�¾KÆ�íèÄJÃ}ÛKÄ:Ã}ÑJÃ}ÉgÒ/È�Ò/Ð ÆZÉ­Ô<ñ#×�Ï�È�É#ØlÙ^ÈZÚ ÓKÃ}é�Ò�Ä�È�ÉKÑ�Å�ÆZÄ�Ç�Ã�ØMØ�È�Ò/ÈE¾KÆ/í±ÄJÃ}ÛKÄJÃ}ÑJÃ}É�Ò/È�Ò/Ð ÆZÉpÔ�Ê}×�Ý

¬�­ ¯<?"=@°PW»GJ;�¯nG3®`¯n°°¯>= B%±U²×OPI �³±7B N GJ;>=�°T=¡±7GJ\h;�¯<D�´ c ¯<GJ;¶µ�¯<D�´VGJ;�=z®`¯n°·¯�=�B%±U²×OPI y³±7B N GJ;>= N O°¸�;�Gl;­¯<D;´ c ¯nGJ;¶¹

á�1Zâ



ê[ã�Ã}ÄJÃPÈ�Ä:Ã�Ñ:Ã}ÙZÃ}Ä�ÈZÚ�ÈZØ;Ù^È�É�Ò/È�ßZÃ}ÑEÒ�ÆPÒ�ãKÃ�Ê!Æ�Ø;ÃUÄ:Ã}ÛKÄJÃ}ÑJÃ}É�Ò�Ã�Øsñgä�Ò�ãKÃUÙ�ÈZÚ ÓKÃ}é�ñ#È�Ñ:Ã�ØsÛKÄJÃ�ØKÐ{Ê}È�Ò�Ã�Å�ÆZÄ�ÇEÝ

Þ Ð ÄJÑJÒ/Ï[Ò�ã�Ã8Ú ÆZÉ�ß°Ú{È�Ò�Ã}É#Ê!ä�Ç�Ó#Ú Ò/Ð Û#Ú ä�Ð ÉKÑJÒ�ÄJÓHÊ!Ò/Ð ÆZÉ¡Ð ÑlÑ:Ò�ÄJÃ}ÉKßZÒ�ã­ÄJÃ�Ø;ÓHÊ!Ã�ØKÏkÈZÚ{Ú Æ/íhÐ É�ß°Ø;Ã}ÛAÃ}É#Ø;Ã}É�Ò�Ð ÉKÑ:Ò�ÄJÓ#Ê!é

Ò/Ð ÆZÉKÑhÒ�ÆMÃ}å�Ã�Ê!ÓKÒ�ÃaÃ�È�Ä�Ú ä�ÝPê[ã�ÃlÛ#È�Ä�ÈZÚ{Ú Ã�Ú5Ê!Æ�Ø;Ã�Ê!Ä:Ã�È�Ò�Ã�Ø�Ð Ñ�Ú{Ð òZÃ�Ú ä�Ò�Æ\Ã}å�Ã�Ê!ÓKÒ�ÃUÃ&üsÊ}Ð Ã}ÉgÒ/Ú ä8ÆZÉ�È\ÇEÈZÊ�ãHÐ ÉKÃ

Ç�Æ�Ø;Ã�Ú�ØZÃ}Ñ�Ð ßZÉ�Ò�ÆhÃ}å�Ã�Ê!ÓKÒ�ÃEÇ�ÓHÚ Ò/Ð Û#Ú Ã�Ð É�ÑJÒ�ÄJÓ#Ê!Ò/Ð ÆZÉKÑ�ÛAÃ}Ä�Ê!ä�Ê}Ú Ã�Ý»!kÃ}ÉKÃ}Ä�ÈZÚ{Ú ä�ÏgÒ�ãKÃlÈZØ;Ù^È�É�Ò/È�ßZÃ}ÑhÈ�ÄJÃ�Ò�ã#È�ÒFÒ�ãKÃ

ÆZÛKÒ/Ð{ÇEÐ ð�È�Ò/Ð ÆZÉ�Ñ�ÇEÈJä�äAÐ Ã�Ú{Ø©ÑJãKÆZÄJÒ�Ã}Ä�Ê!Æ�Ø;Ã�Ñ:Ã�ì�ÓKÃ}ÉHÊ!Ã}Ñ�È�Ò2ÙZÃ}ÄJä\Ú{Ð Ò�Ò/Ú ÃNÈZØ�ØKÐ Ò/Ð ÆZÉ#ÈZÚ�Ê!Æ�Ø;ÃkÑ�Ð ð}Ã�Ýkê6ãKÃ�ØKÈ�Ò/ÈE¾KÆ�í

Ò�Ä�È�ÉKÑ�Å�ÆZÄ�ÇaÈ�Ò/Ð ÆZÉ8ÑJÓKÛKÛ#Ú{Ð Ã�ØPÐ É8Ò�ã#Ð Ñ}��ÄJÑJÒ�Ã}åAÈZÇ�ÛHÚ ÃMÐ ÑaÅ�ÆZÄaÈNÑ�Ð É�ß�Ú ÃNÙ�È�Ä�Ð{È�ñ#Ú ÃMØZÃ}ÛëÃ}ÉHØ;Ã}É#Ê!Ã`Ê�ã#ÈZÐ É�Ä:Ã}ß�Ð ÆZÉ#Ï

È�É#Ø\Ð Ñ�Ñ�ÈZÐ{ØEÒ�ÆEñAÃ©Æ�Å1�	����������)@�;Ý�ÎKÐ{ÇEÐ{Ú{È�Ä�Ú ä�ÏKÒ�ãKÃ©Ã}å�ÈZÇ�Û#Ú Ã�í Ñ�Ù^È�Ä�Ð{È�Ò/Ð ÆZÉ­Ð Ñ�Ä:Ã�Å�Ã}ÄJÄ:Ã�ØlÒ�Æ�È�Ñ��	���	���%)���
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PRED

STORE X−>M[ADDR]

STORE X−>M[ADDR]
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JMP
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È�É#Ø�Ò�ã�Ã}É\Ò�ÆEÙ�ÈZÚ ÓKÃ}é�ñ#È�ÑJÃ�ØEÛKÄJÃ�ØKÐ{Ê}È�Ò�ÃUØ�È�Ò/ÈE¾KÆ/í Ô�Ê}×�Ý

Þ Ð ßZÓKÄJÃé1ZÝ§1PÐ{Ú{Ú ÓKÑJÒ�Ä�È�Ò�Ã}Ñ�Ò�ãKÃ�ßZÃ}ÉKÃ}Ä�ÈZÚ#ÑJÒ�Ã}Û�ÑhÆ�Å[Ò�ã�ÃUÒ�Ä�È�É�Ñ�Å�ÆZÄ�ÇEÈ�Ò/Ð ÆZÉ#Ý�ê6ãKÃ��KÄ:ÑJÒ�Ê!Æ�Ø;Ã�ÑJÃ�ì�Ó�Ã}É#Ê!ÃUÆ�Å

Þ Ð ßZÓKÄJÃ�1ZÝ§1ZÔ�ÈZ×�Ñ:ãKÆ/í�Ñ+Ò�ã�ÃNÆZÄ�Ð ß�Ð É#ÈZÚAÑJÃ�ì/ÓKÃ}É#Ê!Ã�Ò�ã#È�ÒaÐ É#Ê}Ú ÓHØ;Ã}ÑaÈ�Ú Æ�ÈZØ�Ð ÉKÑJÒ�ÄJÓHÊ!Ò/Ð ÆZÉ°Å�Æ�Ú{Ú Æ�í]Ã�Ø\ñgä�È�Ñ:Ò�ÆZÄJÃ

Ð ÉKÑJÒ�Ä:Ó#Ê!Ò/Ð ÆZÉ­Ò�ã#È�ÒMÊ!Æ�ÇEÇ�ÓKÉ#Ð{Ê}È�Ò�Ã}ÑUíhÐ Ò�ã­Ò�ãKÃ�Ð{Ø;Ã}É�Ò/Ð{Ê}ÈZÚ�Ç�Ã�Ç�ÆZÄJä�Ú ÆAÊ}È�Ò/Ð ÆZÉ Å�ÆZÄMÈZÚ{ÚkÐ É�ÙZÆ�Ê}È�Ò/Ð ÆZÉKÑaÆ�Å5Ò�ãKÃ

ÑJÃ�ì/ÓKÃ}É#Ê!Ã�Ý+<¨ãKÃ}É�Ù^ÈZÚ Ó�Ã�Û�ÄJÆ��#Ú{Ð ÉKßsÆZÄlÙ^ÈZÚ Ó�ÃPÈ�É#ÈZÚ ä�Ñ�Ð ÑMØ;Ã}Ò�Ã}Ä�ÇEÐ ÉKÃ}ÑlÒ�ã#È�Ò�Ò�ãKÃ�ÑJÒ�ÆZÄJÃ�Ð ÑMÈUÑ�Ð{Ú Ã}É�ÒNÑ:Ò�ÆZÄJÃ�Ï

Ò�ãKÃ}É�Ò�ãKÃlÊ!ÆZÉgÒ�Ä:Æ�Ú�¾�Æ/í�Æ�Å Þ Ð ßZÓKÄJÃ�1ZÝ§1ZÔ<ñ#×�Ê}È�É`ñAÃNÐ ÉKÑ:Ã}ÄJÒ�Ã�ØhÓKÑ�Ð ÉKß�ÈNÅ�ÆZÄ�ÇþÆ�Å^Ü�Ì[Õ}Ý�ºbäsÊ!ÄJÃ�È�Ò/Ð ÉKß�Ò�ãKÃ�Ò&íFÆ

Û#È�Ò�ãKÑ�Ï�Ò�ãKÃ�ÑJÒ�ÆZÄJÃ©Ð ÉKÑJÒ�ÄJÓHÊ!Ò/Ð ÆZÉMÐ ÑHÛAÃ}Ä�Å�ÆZÄ�Ç�Ã�Ø�ÆZÉ#Ú ähí�ãKÃ}É\Ê�ã#È�É�ß�Ð ÉKß�Ò�ãKÃ�ÄJÃ}Ñ�Ð{Ø;Ã}É�Ò[Ù^ÈZÚ ÓKÃ�Æ�Å¬Ò�ãKÃ�ÄJÃ}ÑJÛAÃ�Ê!Ò/Ð ÙZÃ

Ç�Ã�Ç�ÆZÄ:ä�Ú ÆAÊ}È�Ò/Ð ÆZÉHÝ�ê[ãKÃ�Ê!ÆAØ;ÃlÐ Ñ©Ð{Å�é:Ê!ÆZÉ�ÙZÃ}ÄJÒ�Ã�Ø`È�É#Ø Þ Ð ßZÓKÄJÃR1ZÝ§1ZÔ�Ê}×#ÄJÃ}ÑJÓ#Ú Ò�Ñ�Ï�ãHÈ�Ù�Ð ÉKß�È�ÛKÄJÃ�Ø�Ð{Ê}È�Ò�Ã�Ø�Ñ:Ò�ÆZÄJÃ�Ý

ê[ãKÃ�ÛKÄ:Ã�ØKÐ{Ê}È�Ò�ÃMÊ!ÆZÉ#ØKÐ Ò/Ð ÆZÉ�ÙZÃ}Ä�Ð �KÃ}Ñ©Ò�ã#È�Ò�Ò�ãKÃMÇ�Ã�Ç+ÆZÄJäpØKÈ�Ò/È`Ð Ñ+Ó�É#Ê�ã#È�É�ßZÃ�Ø8È�É#Ø�Ñ�ì/Ó#È�ÑJãKÃ}Ñ+Ò�ãKÃ�ÑJÒ�ÆZÄ:Ã�í Ñ

Ã}å�Ã�Ê!ÓKÒ/Ð ÆZÉ�ÆZÉMÒ�ã#È�Ò�Æ�Ê}Ê!ÓKÄJÄJÃ}É#Ê!Ã�Ý

ý Ç�Ã�Ç�ÆZÄ:ä�Ò�Ä�È�ÉKÑ�Å�ÆZÄ�ÇEÈ�Ò/Ð ÆZÉMÆZÛ�ÛëÆZÄ:Ò�ÓKÉ#Ð Ò&ä�Ã}å�Ò�Ä�ÈZÊ!Ò�Ã�Ø�Å�ÄJÆ�Ç Ò�ã�ÃUÈ�ÛKÛ#Ú{Ð{Ê}È�Ò/Ð ÆZÉ­ÎKÂ�½]Ì[Õ&2�ê#ïZà�ñAÃ}É#Ê-ãKé

ÇEÈ�ÄJò8Ñ:Ó#Ð Ò�Ãé�	��-	����
�
sÐ{Ú{Ú ÓKÑ:Ò�Ä�È�Ò�Ã}Ñ�Ò�ãKÃaÛKÄ�Ð{ÇEÈ�ÄJäPñAÃ}ÉKÃ&�KÒ©Æ�ÅHÒ�ãKÃUÆZÛKÒ/Ð{ÇEÐ ð�È�Ò/Ð ÆZÉþÈ�É#Ø�Ç�ÆZÒ/Ð Ù�È�Ò�Ã}ÑlÒ�ãKÃsÚ{Ð ò�é

Ú{Ð ãKÆ�ÆAØsÆ�Åc�KÉ#ØKÐ É�ß�ÆZÒ�ãKÃ}ÄaÆZÛKÛAÆZÄJÒ�ÓKÉ#Ð Ò/Ð Ã}ÑMÐ ÉþÈ�ÛKÛHÚ{Ð{Ê}È�Ò/Ð ÆZÉKÑ�Ý Þ Ð ßZÓ�ÄJÃ,1ZÝ§Í�ÑJãKÆ�í�ÑlÒ�ãKÃ�Ê!Æ�Ø;Ã`ÑJÃ}ß�Ç�Ã}É�ÒMÐ É

Ù�È�Ä�Ð ÆZÓKÑ�ÑJÒ/È�ßZÃ}Ñ�Æ�Å3ÛKÄJÆZßZÄ�ÈZÇ ÄJÃ�Å�ÆZÄ�Ç�Ó#Ú{È�Ò/Ð ÆZÉHÝ

á�1�1



x = (BB_new_live_at_end[i][j] & ~BB_live_at_end[i][j]);

for (j = 0; j < regset_size; j++) {

BB_live_at_start[i][j] = BB_live_at_start[i][j] | x;

}
BB_live_at_end[i][j] = BB_live_at_end[i][j] | x;

Ô�ÈZ×

xor r0 = r5 , −1

and r1 = r0, r3

or r8 = r5 , r1

(8) store r7 −> BB_live_at_start[i][j]

(7)

(3) load r6 = BB_live_at_start[i][j]

(4)

(2)

store r8 −> BB_live_at_end[i][j]

load r3 = BB_live_at_end[i][j]

(5)

(6)

(9)

(1) load r5 = BB_new_live_at_end[i][j]

or r7 = r6 , r1

Ô<ñ#×

xor r0 = r5 , −1

and r1 = r0, r3

or r8 = r5 , r1

(3) load r6 = BB_live_at_start[i][j](2) load r3 = BB_live_at_end[i][j]

(5)

(6)

(1) load r5 = BB_new_live_at_end[i][j]

(4)

(C1)

<p2>

p1 = (r5 != r8)

(8) store r8 −>BB_live_at_end[i][j] <p1>

(7) or r7 = r6 , r1

(C2) p2 = (r7 != r6)

(9) store r7 −>BB_live_at_start[i][j]

Ô�Ê}×

¸�¹_º�»H¼�½!*H¿	Ç ½�å�ÈZÇ�Û#Ú ÃaÆ�Å�Ç�Ã�Ç+ÆZÄJäé¾KÆ/í�Ò�Ä�È�ÉKÑ�Å�ÆZÄ�ÇEÈ�Ò/Ð ÆZÉ¡Å�ÆZÄ��	�	-�����
�
}Ï#ÑJã�Æ/íhÐ ÉKß�Ò�ãKÃEÆZÄ�Ð ß�Ð ÉHÈZÚ]Ê!Æ�Ø;Ã
Ô�ÈZ×�Ï[Ò�ãKÃ�ÆZÄ�Ð ß�Ð É#ÈZÚ�Ø;Ã}ÛAÃ}É#ØZÃ}É#Ê!ÃaßZÄ�È�Û�ã�Ô<ñ#×�ÏHÒ�ã�ÃUÙ�ÈZÚ ÓKÃ}é�Ò�Ä�È�ÉKÑ�Å�ÆZÄ�Ç+Ã�ØMÛ�ÄJÃ�ØKÐ{Ê}È�Ò�Ã}é:È�ÑJÑJÃ}Ä:Ò�Ã�Ø­Ø;Ã}ÛAÃ}É#Ø;Ã}É#Ê!Ã
ßZÄ�È�ÛKãpÔ�Ê}×�Ý
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ê[ã�Ã]ÆZÄ�Ð ß�Ð ÉHÈZÚ/Ñ:ÆZÓKÄ�Ê!Ã+Ê!ÆAØ;Ã+Å�ÆZÄkÈ�Ú Æ�ÆZÛ`Ð Ñ�Ð{Ú{Ú ÓKÑ:Ò�Ä�È�Ò�Ã�ØlÐ É Þ Ð ßZÓ�ÄJÃ�1ZÝ§ÍZÔ�ÈZ×�Ý�ê[ãKÃ�Ê!Æ�Ø;Ã+Ð ÉgÙZÆZòZÃ}Ñ�È2ÑJÓ�ñKÄJÆZÓKé

Ò/Ð ÉKÃFÒ�ã#È�ÒkÊ}ÈZÚ{Ê!Ó#Ú{È�Ò�Ã}Ñ2Ò�ãKÃ+Ú{Ð ÙZÃ�Ù^È�Ä�Ð{È�ñHÚ Ã+È�ÉHÈZÚ ägÑ�Ð Ñ[íhÐ Ò�ãHÐ É�È�Ê!Æ�Ç�Û#Ð{Ú Ã}Ä�Ý�ê[ã�Ã5ÄJÆZÓKÒ/Ð É�Ã�Ð ÑkÊ!ÆZÉKÑJÒ�ÄJÓHÊ!Ò�Ã�Ø�Ó�Ñ�Ð ÉKß

È�É8Ð Ò�Ã}Ä�È�Ò/Ð ÙZÃUÈZÚ ßZÆZÄ�Ð Ò�ã#Ç±Ò�ã#È�ÒFÓKÛ2ØKÈ�Ò�Ã}Ñ+Ð É#Å�ÆZÄ�ÇEÈ�Ò/Ð ÆZÉ�ÈZÚ ÆZÉKß`ÈZÚ{Ú�É�Ã�Ê!Ã}ÑJÑ�È�ÄJäEÛHÈ�Ò�ãKÑ]Ó�ÉgÒ/Ð{Ú�Ò�ãKÃlÐ É#Å�ÆZÄ�ÇEÈ�Ò/Ð ÆZÉ

ÄJÃ�ÈZÊ-ãKÃ}Ñ©ÈZÚ{ÚZÆ�Å�Ð Ò�ÑFÛëÆZÑ:Ñ�Ð ñ#Ú ÃNÚ Æ�Ê}È�Ò/Ð ÆZÉKÑ©È�É#Ø©Ò�ãKÃNÈZÚ ßZÆZÄ�Ð Ò�ãHÇèÑJÒ�ÆZÛ�Ñ�ÝHÕ Ò�Ð Ñ5íFÃ�Ú{Ú¬Ó�É#Ø;Ã}ÄJÑJÒ�Æ�Æ�Ø�ù 1�ï¥û�Ò�ãHÈ�Ò5ÑJÓ#Ê-ã

Ê!Æ�Ç�Û#Ð{Ú Ã}Ä�ÄJÆZÓ�Ò/Ð ÉKÃ}ÑhÆ�Å�Ò�Ã}ÉèÊ!Æ�Ç�ÛKÓKÒ�Ã�ÑJÛ#È�Ä:ÑJÃ�Ú ä°ØKÐ ÑJÒ�Ä�Ð ñ�ÓKÒ�Ã�Ø�Ð ÉHÅ�ÆZÄ�ÇaÈ�Ò/Ð ÆZÉpÑ:Ó#Ê�ãpÒ�ã#È�Ò`ÇEÈ�Égä�ÑJÒ�ÆZÄJÃ}Ñ�íhÐ{Ú{Ú

Å�ÄJÃ�ì�Ó�Ã}ÉgÒ/Ú ä�Ê!ÆZÉ�Ò/Ð É�ÓKÃ+Ò�Æhí�Ä�Ð Ò�Ã�Ò�ãKÃ�Ñ�ÈZÇ�Ã�Ø�È�Ò/ÈZÝ�ê[ã#Ð ÑFÃ}åAÈZÇ+Û#Ú ÃEÐ ÑFÄ:Ã}í�È�Ä�Ø�Ð ÉKßhÑ�Ð É#Ê!Ã�Ò�ã�Ã�Ð ÉKã�Ã}ÄJÃ}ÉgÒFÙ�ÈZÚ ÓKÃ

Ú Æ�Ê}ÈZÚ{Ð Ò&ä�Æ�ÅFÈ�ÑJÓKñ�ÄJÆZÓKÒ/Ð ÉKÃ�Ò�Ã�Ê�ã�É#Ð{ì�Ó�Ã�Ê!ÆAØZÃ�Ø�Å�ÆZÄUÈ�É¯È�ÛKÛ#Ú{Ð{Ê}È�Ò/Ð ÆZÉ¡Ð ÑUÐ{Ø;Ã}É�Ò/Ð �KÃ�ØKÏ]È�É#Ø�È�É�ÆZÉgÒ�Ä�ÈZØ�Ð Ò/Ð ÆZÉ#ÈZÚ

ÑJÆ�Ú ÓKÒ/Ð ÆZÉ�Ò�Æ�Ð{Ç�ÛKÄ:Æ/Ù�Ð ÉKßEÒ�ãKÃaÊ!Æ�Ø;Ã�í Ñ�Ã&üsÊ}Ð Ã}É#Ê!ä�Ð Ñ�ÄJÃ�ÈZØKÐ{Ú ä�ÈJÙ^ÈZÐ{Ú{È�ñ#Ú ÃNÒ�ãKÄJÆZÓ�ßZã\Ù^ÈZÚ Ó�Ã}é�ñ#È�ÑJÃ�ØlÒ�Ä�È�ÉKÑ�Å�ÆZÄ�Ç�Ñ�Ý

Þ Ð ßZÓKÄJÃ}1ZÝ§ÍZÔ<ñ#×3ÑJãKÆ�í�Ñ#Ò�ã�Ã�Ø;Ã}ÛAÃ}É#ØZÃ}É#Ê!Ã2ßZÄ�È�ÛKãNÛKÄ�Ð ÆZÄHÒ�Æ�Ò�Ä�È�ÉKÑ�Å�ÆZÄ�ÇEÈ�Ò/Ð ÆZÉ#Ý�ê[ã�Ã5ã#Ð ßZã#Ú{Ð ßZã�Ò�Ã�Ø�Ð ÉKÑJÒ�ÄJÓHÊ!Ò/Ð ÆZÉKÑ

Ð É#ØKÐ{Ê}È�Ò�Ã�Ò�ãKÃ�Ñ�Ð{Ú Ã}É�Ò5ÛAÆZÒ�Ã}É�Ò/Ð{ÈZÚZÑ�Ð{Ú Ã}É�Ò5Ñ:Ò�ÆZÄJÃ}Ñ]Æ�ÅgÒ�ãKÃ�ÑJÓKñKÄJÆZÓ�Ò/Ð ÉKÃ�Ý]ê6ãKÃhÊ!Æ�Ø;ÃhÈZÅ�Ò�Ã}Ä5Ù�ÈZÚ ÓKÃ�Ò�Ä�È�É�Ñ�Å�ÆZÄ�ÇEÈ�Ò/Ð ÆZÉ

Ð Ñ©ÑJã�Æ/í�É°Ð É Þ Ð ßZÓKÄJÃ�1ZÝ§ÍZÔ�Ê}×�í�ã#Ð{Ê-ã°Ð É#Ê}Ú Ó#Ø;Ã}Ñ+ÉKÃ}í Û�ÄJÃ�ØKÐ{Ê}È�Ò�Ã�Ø;Ã&��É#Ð Ò/Ð ÆZÉ°Ð ÉKÑJÒ�ÄJÓHÊ!Ò/Ð ÆZÉKÑUÈ�É#Ø�ÛKÄ:Ã�ØKÐ{Ê}È�Ò�Ã�Ø

ÑJÒ�ÆZÄJÃ�Ð ÉKÑJÒ�ÄJÓHÊ!Ò/Ð ÆZÉKÑ�Ý���ñKÑ:Ã}ÄJÙZÃ�Ø+Ã}å�Ã�Ê!ÓKÒ/Ð ÆZÉ�ñAÃ}ã#È�Ù�Ð ÆZÄ5Æ�Å�Ò�ãKÃ�ÑJÃ�ì/ÓKÃ}É#Ê!ÃNÐ ÉHØKÐ{Ê}È�Ò�Ã}Ñ�Ò�ã#È�ÒV1Zî��±Æ�ÅgÒ�ãKÃ�Ñ:Ò�ÆZÄJÃ

Ã}å�Ã�Ê!ÓKÒ/Ð ÆZÉKÑNÈ�Ä:Ã©ÄJÃ�Ø;ÓKÉHØKÈ�ÉgÒ©È�É#ØMØ;ÆlÉKÆZÒ�ÉKÃ}Ã�ØlÒ�ÆEÓKÛ2ØKÈ�Ò�ÃaÇ�Ã�Ç�ÆZÄ:ä�Ý

��ÙZÃ}Ä�ÈZÚ{Ú{Ï�È�ÑaÑJÒ/È�Ò�Ã�ØPÒ�ãKÃ}ÄJÃ�È�Ä:Ã`ñëÃ}É�Ã&�KÒ�ÑlÒ�Æ�ÛAÃ}Ä�Å�ÆZÄ�ÇEÐ ÉKßsÒ�ã#Ð ÑEÆZÛKÒ/Ð{ÇaÐ ð�È�Ò/Ð ÆZÉ¯íhÐ Ò�ãHÐ É­Ò�ãKÃ�Ç�Ã�Ç�ÆZÄJä

ÑJä�ÑJÒ�Ã�ÇEÝ"��É�Ò�ãKÃ�ÆZÒ�ãKÃ}Ä6ã#È�ÉHØKÏ�Ò�ãKÃ�ÄJÃ}ß�Ð ÑJÒ�Ã}Ä�Ú{Ð ÙZÃ}é�Ä�È�ÉKßZÃ�Æ�ÅZÒ�ã�Ã�Ú Æ�ÈZØ;Ã�Ø�Ù^ÈZÚ Ó�Ã�ÇEÈ�ähÛëÆZÑ:Ñ�Ð ñ#Ú ä�ñAÃFÃ}ågÒ�Ã}ÉHØ;Ã�Ø

Ò�ÆNÛëÃ}Ä�Å�ÆZÄ�Ç¡Ò�ãKÃ�ÉKÃ�Ê!Ã}Ñ:Ñ�È�ÄJäMÊ!Æ�Ç�ÛKÓ�Ò/È�Ò/Ð ÆZÉ#Ý�ÎKÐ{ÇEÐ{Ú{È�Ä�Ú ä�Ï¬Ò�ãKÃ�ÑJÒ�ÆZÄJÃ�Ð ÉKÑJÒ�ÄJÓ#Ê!Ò/Ð ÆZÉ8ÇEÈJälÛëÆZÑ:Ñ�Ð ñ#Ú ä�ñAÃNØ;Ã�Ú{ÈJäZÃ�Ø

Ð ÉPÆZÄ�Ø;Ã}Ä�Ò�Æ�ÛAÃ}Ä�Å�ÆZÄ�Ç®Ò�ãKÃ�ÉKÃ�Ê!Ã}Ñ:Ñ�È�ÄJä\ÛKÄ:Ã�ØKÐ{Ê}È�Ò�ÃMÊ!Æ�Ç�Û#È�Ä�Ð Ñ:ÆZÉ#Ý Þ Ð É#ÈZÚ{Ú ä�ÏëÒ�Æ�È�ÛKÛ#Ú ä\Ò�ãKÃ�ÆZÛKÒ/Ð{ÇaÐ ð�È�Ò/Ð ÆZÉ¯Ð Ò

Ð ÑNÉKÃ�Ê!Ã}ÑJÑ�È�ÄJä�Ò�Æ�ã#ÈJÙZÃUÛ�ÄJÃ�Ê}Ð ÑJÃ8Ç�Ã�Ç�ÆZÄJä°ØKÐ Ñ�ÈZÇ�ñ#Ð ßZÓHÈ�Ò/Ð ÆZÉ¡È�ÉHØ�È�É#ÈZÚ ä�Ñ�Ð Ñ�Ý¶��É¨ÈaÛAÆZÑ�Ð Ò/Ð ÙZÃUÉ�ÆZÒ�Ã�ÏHÒ�ãKÃ}ÄJÃ

È�ÄJÃEÑ:ÓKñKÑJÒ/È�É�Ò/Ð{ÈZÚ5Å�ÓKÒ�ÓKÄJÃlÆZÛ�ÛëÆZÄ:Ò�ÓKÉ#Ð Ò/Ð Ã}Ñ©Ò�ã#È�Ò�ÄJÃ�ÇEÈZÐ É�ÆZÓ�Ò�Ñ�Ð{Ø;ÃEÒ�ãKÃaÑ�Ê!ÆZÛAÃEÆ�Å#Ò�ã#Ð Ñ�Ò�ãKÃ}Ñ�Ð Ñ�Ý�½RÑJÑJÃ}É�Ò/Ð{ÈZÚ{Ú ä�Ï

È�Ñ�Ð{ÇaÐ{Ú{È�ÄsÅ�ÆZÄ�ÇöÆ�Å]Ò�ãKÃ\Û�ÄJÃ�ØKÐ{Ê}È�Ò�Ã}é�ñ#È�ÑJÃ�Ø¯Ç�Ã�Ç�ÆZÄJä ¾KÆ�í Ò�Ä�È�É�Ñ�Å�ÆZÄ�ÇEÈ�Ò/Ð ÆZÉæÊ}È�É¯ñëÃ�È�Û�Û#Ú{Ð Ã�Ø8Ò�Æ¯ÈZÐ{Ø¯Ð É

ÄJÓKÉ�é�Ò/Ð{Ç�Ã°Ç�Ã�Ç�ÆZÄJä®ØKÐ Ñ�ÈZÇ�ñ#Ð ßZÓHÈ�Ò/Ð ÆZÉ ù ÍZî¥ûUÈ�ÉHØ�Ã�Ú{Ð{ÇEÐ É#È�Ò�Ã�ÑJÆ�Ç�Ã¯Ø;Ã}ÛAÃ}É#ØZÃ}É#Ê!Ã8ÆZÉ�ØKÈ�Ò/È�ÑJÛAÃ�Ê!Ó#Ú{È�Ò/Ð ÆZÉ

ã#È�Ä�ØZí�È�ÄJÃ ù ïk0&û&Ý
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���Z�f�Z� ÈÊÉ�Ë^�}��Ì¶Á�ÉÎÍJ�'Á�ÉJ¤�Ì¶�}��Á��5ÍJ��¤�¢£¤�Ï¶�}��¤��5�

Î;Ã}ÙZÃ}Ä�ÈZÚ#ÈZØ;Ù�È�É#Ê!Ã�Ø�Ê!Æ�Ç�Û#Ð{Ú{È�Ò/Ð ÆZÉ8Ò�Ã�Ê�ã�É#Ð{ì�Ó�Ã}Ñ�ã#ÈJÙZÃhñAÃ}Ã}É�Ø;Ã}ÙZÃ�Ú ÆZÛAÃ�ØEÒ�ÆUÃ}É#È�ñ#Ú Ã�Ò�ã�Ã�Ê!ÆZÉKÑ�Ð Ñ:Ò�Ã}ÉgÒlÈ�ÛKé

Û#Ú{Ð{Ê}È�Ò/Ð ÆZÉ�Æ�Å�Ã&ü�Ê}Ð Ã}ÉgÒ+Û�ÄJÃ�ØKÐ{Ê}È�Ò�Ã�Ø8Ê!Æ�Ø;Ãúù à�ï�û&Ï"ù 1ZîHû&Ï"ù ÍZá&û&Ýlê[ãKÃNÒ&íFÆ`Ã}åAÐ ÑJÒ/Ð É�ß�Û�ÄJÃ�ØKÐ{Ê}È�Ò�Ã�Ø�ÆZÛKÒ/Ð{ÇEÐ ð�È�Ò/Ð ÆZÉ

Ò�Ã�Ê�ã�ÉKÆ�Ú ÆZß�Ð Ã}Ñ�ÑJÓKÛKÛAÆZÄJÒ�Ã�Ø�íhÐ Ò�ãHÐ É�Ò�ãKÃEÕ}Í�Âgý�Ì�ê�Å�Ä�ÈZÇ�Ã}í]ÆZÄ:ò­È�Ä:ÃEÒ�ãKÃ�ÂRÄJÃ�ØKÐ{Ê}È�Ò�Ã�Ë]Ã�Ê}Ð Ñ�Ð ÆZÉ ÷�ÆZß�Ð{Ê���ÛKé

Ò/Ð{ÇEÐ ð�È�Ò/Ð ÆZÉ°Ô�Â]ËV÷ �©×�È�É#Ø�Â[È�ÄJÒ/Ð{ÈZÚ6Ö2Ã}ÙZÃ}ÄJÑJÃNÕDÅ�é:Ì[ÆZÉ�ÙZÃ}ÄJÑ�Ð ÆZÉ�Ô�Â5Ö2ÕDÌ�×�Å�Ä�ÈZÇ�Ã}íFÆZÄJòAÝNê�Ä�ÈZØKÐ Ò/Ð ÆZÉ#ÈZÚ{Ú ä\Ò�ã�Ã}ÑJÃ

Ò�Ã�Ê�ã�É#Ð{ì�Ó�Ã}Ñ5ÆZÛAÃ}Ä�È�Ò�Ã�ÆZÉUÛKÄJÃ�ØKÐ{Ê}È�Ò�Ã�ØUÊ!ÆAØZÃ�Ò�ã#È�Ò2ÄJÃ}Û�ÄJÃ}ÑJÃ}É�Ò�Ã�Ø+Ò�ãKÃ�ÆZÄ�Ð ß�Ð É#ÈZÚZÛKÄ:ÆZßZÄ�ÈZÇªÊ!ÆZÉ�Ò�ÄJÆ�Ú�¾�Æ/í°Ñ:Ò�ÄJÓ#Ê!é
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32 Entries 16 Computation Instances
32 Enrties 16 Computation Instances w/ VOF
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Base Processor + CRB
Base Processor with Perfect Resources
Base Proessor with CRB+Perfect Resources
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