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LIM�N�O�PRQ�STO

UWV�XZY\[�]/^K_AYa`Rbdc�egf�[ihRj�Y�kAXZf�lmYa`J`Jf�XJnoe�YahRpWf�XJqrbse/hJYZXJ[oVTlmYtlmV�eu_�XZV�n
v VThRbdlmV�^s^dwxXZYm_�]�laYghRj�Yu`Jf�[ohypWV�XZY�f�zTY\XJj{YmV�_|f�[�bse/hJY\XJk/XZf�lmYm`J`Jf�Xlaf vBv ]Ae/bdlmV�hRbdf�e�}�~�]AXtbse/hJY\XJ[oV�lmY�V�XZlJjAbdhJYmlahR]AXZY�XZYm_�]{lmYm` laf v n
v ]/eAbdlmV�hRbdf�e�f�z�Y\XJj{YmVT_��{zTY�[of�^d_�bse�f�]/XI��Y\e{l=j v V�XJq/`m}t� fT`JhIf�[f�]AX�k�Y\XJ[of�X v V�e{lmY�c�V�bse�lmf v Ya`5[�XZf v `Rb v kA^dY��A^df�pglmfT`Jh*j�V�XZ_ApWV�XZY
v Yml=j{V�e/bd` v `�[�f�XI[oV�`Jh�_�bd`Rk�V�hJl=j/bse�c(f�e��
[of�XZp�V�XZ_�bse�c f�[J�
V�e�_�XZY\nk/^dwTbse{c�hJf v Ym`J`JV�cTYm`m}��Wj{Y�XZY v V�bse/bse�c�b v k/XZf�zTY v Y\e/h�laV�eF��Yc�V�bse{Ym_��/w�b v kA^dY v Y\e/hRbse{c�hRj{Y�e{YmhypWf�XJq�bse/hJY\XJ[oV�lmYIVT`�k�V�XZhWf�[�hRj{Yk/XZf�lmYm`J`Jf�X�� `BXZYmc�bd`JhJY\X��A^dY�}���f�X�Ym��V v kA^dYT�W]{`Rbse{c$f�]/X�j�V�XZ_ApWV�XZY
v Yml=j{V�e/bd` v `�V$XZYmc�bd`JhJY\XJn v V�kAk4Ym_�bse/hJY\XJ[oV�lmY$lmV�egXZYmlmY\bdz�YT��k/XZf�nlaYm`J`m�*V�e{_�XZYZkA^dw$hJf V�XZY v fThJY�XZYmVT_�XZYa�T]�Ym`Jh�bse�V hJf�hJV�^Kf�[ihRpWf�i�y�AU|bse�`JhRXJ]{lmhRbdf�e�`m}���Y�j{V�zTY�b v k/^dY v Y\e/hJYa_�V�eg���K� v f�_AY\^f�[�V�e f� {nRlJj/bsk v Y v f�XZwTn v V�k/k�Ym_�bse/hJYZXJ[oVTlmY�pWjAbdlJj�k/XZf�zTbd_AYa`�f�]/Xj{V�XZ_/pWV�XZY v Yal=j{V�e/bd` v `m}¡~�]AX�bse{_�]{`JhRXJbdV�^�k�V�XZhRe�YZX���� f�hJf�XZf�^dV/�bd`Bb v k/^dY v YZe/hRbse�cgV$`Rb v bs^dV�X�e{YmhypWf�XJq�bse/hJY\XJ[oV�lmY f�e/nyl=j/bskFbsegV�eYa�Tk�Y\XJb v Y\e/hJV�^Wz�Y\XZ`Rbdf�e�f�[*hRj�YI¢�¢A£�£m¤BkAXZf�laYm`J`Jf�X�}

¥ ¦�§ O�PR¨ª©,«�STO�¬s¨ §

��fWj{V�zTYWVW[oV�`Jh,k{V�XZV�^s^dYZ^�lmf v kA]{hJY\X���hRj{Y­pWbd`J_/f v c�f�Ym`m��f�e�Y�e�YaYm_A`VB[oV�`JhWkAXZf�lmYa`J`Jf�X�V�e{_ VB[oVT`JhWe{YmhRp�f�XJq�}K�WjAbd`Kk�V�k�Y\XIbd`Ke�f�h�lmf�eAn
laY\XJe�Ya_�pWbdhRjFY\bdhRj{Y\X�}g�Wj�Y�[�VT`JhJYm`Jh�k/XZf�lmYm`J`Jf�X V�e�_uhRj�Y�[oV�`JhJYm`Jh
e{YmhypWf�XJqtpWbs^s^
e{fThWk�Y\XJ[�f�X v pWY\^s^�bs[*hRj{Y\XZY�bd`KhJf�f v ]�lJj f�zTYZXJj�YmV�_pWj{Y\eFhRj{Y�kAXZf�lmYa`J`Jf�X `JYZe�_/`�V�e�_�XZYmlaY\bdzTYm`�e�YahRpWf�XJq v Ym`J`JV�cTYm`m}~�e v V�l=j/bse{Ym`Bbse�pWj/bdl=j�`JY\e{_�bse{c$V�e{_$XZYmlmY\bdzTbse{c�hJV�q®Ym`BYmz�Y\euV[�Ymp v bdl\XZfT`JYmlaf�e{_A`m�Ik/XZfTc�XZV vBv Y\XZ` laV�XZY\[�]/^s^dwFp?XJbdhJY hRj{Y\bsX k/XZf�nc�XZV v `�bse�f�XZ_AYZX�hJf V�zTf�bd_u`JY\e{_�bse{c v Ym`J`JV�cTYm`m}���euhRj{Y�k/XZf�lmYm`J`hRj{Ymwt`JVTl\XJbs�{lmYIk�V�XZV�^s^dY\^sbd` v V�e{_���]A^dhRb v V�hJY\^dwT��k�Y\XJ[of�X v V�e{lmYT}
��e�hRj/bd`�k{V�k4Y\X��
p�Y�XZY\k�f�XZhif�e�f�]AX;pWf�XJq�bse(_AYm`Rbdc�eAbse{c V�`Rbdc�n

e/bs�{lmV�e/hR^dw�[�VT`JhJY\X v Ym`J`JVTc�Y�`JYZe�_�bse�c V�e�_ v Ym`J`JV�cTYIXZYmlmY\bdzTbse{c bseAnhJYZXJ[oVTlmY�}$~�]/X�c�fTV�^�j�V�`���YmY\e�hJf�XZYm_�]�lmYthRj�Yt`Jf�[ohypWV�XZY�lmf�`Jh�f�[
`JYZe�_�bse�cuf�XBXZYalmY\bdzTbse{c�V v Ym`J`JVTc�Y hJf$hRj{Y�k�f�bse/h�pWj�YZXZY V�k/XZf�nc�XZV vBv Y\X�pWbs^s^Ke�f�h�j�V�z�Y hJf pWf�XJXZw$V���f�]{hB`JY\e{_�bse�c�V v Ym`J`JVTc�YV�e/w v f�XZYihRj�V�e�V���f�]{hWk�Y\XJ[of�X v bse{cBV"¯{fTV�hRbse�cBk�f�bse/hKf�k�Y\XZV�hRbdf�e�}��Y­j{V�zTYWV�l=j/bdYmzTYa_�hRj/bd`
^dYmz�Y\^�f�[{Y\°�lZbdY\e�law"�/w�j{V�e{_�bse{c�hRj�YWlaf v nk/bs^dY\X;Ym�TkA^sbdlZbdh�lmf�e/hRXZf�^�f�zTY\XiV�zTY\XZwB`Rb v kA^dYT��]{`JY\XJno^dYmz�Y\^
bse/hJY\XJ[�VTlmYT}��fI`Rk4YmYm_B]Ak�hRj�YWbse/hJY\XJ[oV�lmYT�/pWYWk/XZf�k�f�`JY�[of�^d_�bse{c�[�XZYm�T]{Y\e/hWf�k�Y\XJn
V�hRbdf�e{`W`R]{l=j�V�`­_�bd`Rk{VThJlJjAbse{cA��[of�XZpWV�XZ_�bse{cA��XZY\k/^dwTbse�c/��V�e{_BhJYm`JhRbse{c
[�f�X��4f�]/e�_/V�XZw�lmf�e{_�bdhRbdf�e{`"bse/hJft`Rb v kA^dY�j�V�XZ_ApWV�XZY v YmlJj{V�e/bd` v `m}
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��e�f�XZ_/Y\X�hJf�hRbdc�j/hR^dw�lmf�]Ak/^dY�`JYZe�_�bse�c�V�e{_�XZYmlaY\bdzTbse�cIbse/hJfIhRj{Y­kAXZf�n
lmYm`J`Jf�X���pWY�k/XZf�k�f�`JY�bse�laf�XJk�f�XZVThRbse{c hRj�YIe�YahRpWf�XJq�bse/hJY\XJ[oV�lmYIbse/hJf
hRj{Y�kAXZf�lmYa`J`Jf�X�� `�XZYmc�bd`JhJY\X��/^dYT}
��Y*V�XZY*lmf�e{lmY\XJe{Ym_BpWbdhRjIb v k/XZf�zTbse�c�hRj{Y5k�YZXJ[of�X v V�e�laYWf�[{`Jw�`RnhJY v `�pWjAbdlJj�]{`JY�hRj{Y v Ym`J`JV�cTY�k{VT`J`Rbse{c v f�_/Y\^o}$�WwTk/bdlmV�^ v Ym`Rn`JVTc�Ym`�bse(hRjAbd` v f�_/Y\^*V�XZY�]�`JYa_�[of�Xik�V�`J`Rbse�c V�XZc�] v Y\e/hJ`�V�e{_�XZY\n`R]/^dhJ`?�4YmhRpWYaY\e�[�]Ae{lmhRbdf�e bse/zTf�lmV�hRbdf�e{`IV�e{_�[�f�XKV�lmlmYm`J`Rbse{cBXZY v fThJY

v Y v f�XZwI^df�lmVThRbdf�e�`m}?��f v YKf�[�hRj{YKYmV�XJ^sbdYm`Jh v VTlJjAbse{Ym`*pWjAbdlJjt`R]Ak/nk�f�XZhJYm_�hRj{Y v Ya`J`JVTcTY�k{VT`J`Rbse{c v f�_/Y\^ipWY\XZY�hRj{Y UWf�` v bdl�U­]A��YÚ ��Y\bd¢®Û�Ü�V�e�_thRj�YI�
XZV�e�`Rk/]�hJYZX Ú �g��¢�Û�Üy}
� f�XZYmf�zTYZX��Bf�]/X(`JhR]�_/w�bd` v V�bse/^dwÝhJV�XZcTYahJYm_&hJf�pWV�XZ_�`Rj�f�XZh

v Ym`J`JV�cTYm`m}K��f�Y\°�l\bdY\e/hR^dw�j{V�e{_�^dYB`Rj�f�XZh v Ya`J`JVTcTYa`�hRj{Y�`JhJV�XZhRn¸]/kV�e{_rXZYalmY\k{hRbdf�eglafT`JhJ`Bf�[ v Ym`J`JV�cTYm` v ]�`Jh���Y�Ym��hRXZY v Y\^dw�` v V�^s^o}Þ�`�hRj{Y�`RbdßaY$f�[ v Ya`J`JVTcTYa`�bse�l\XZYaVT`JYm`m�I`JhJV�XZhRno]AkFV�e�_gXZYmlmY\k{hRbdf�elmf�`JhJ`­��Ymlmf v Y�V v f�XZhRbdßaYm_�f�zTYZXW^dV�XZc�Y\XWk{V�wT^df�VT_/`m}i~�]AX�kAXZf�k�fT`JYm_f�k{hRb v bdßmV�hRbdf�e{`m�KhRj�f�]�c�ju`JhRbs^s^Wj�YZ^skA[�]/^o�­�4Ymlmf v Y�^dYa`J`"b v k4f�XZhJV�e/hm}��Y�_/f�e�f�hBVT_/_�XZYa`J` v Ymc�V��/w�hJY `RbdßmY v Ym`J`JVTc�Ym`BhywTkAbdlmV�^if�[;�Rà�~f�Xi^df�e{c�_/VThJV�`JhRXZYmV v `IhRwTk/bdlmV�^*f�[W`Jw�`JhJf�^sbdl�lmf vBv ]/eAbdlmV�hRbdf�e�á
[of�XhRj{Ym`JYIfThRj{Y\Xilmf v�v ]/eAbdlaVThRbdf�e v YmlJj�V�eAbd` v ` v bdc�j/hW��YIV�k/k/XZf�k/XJbsnVThJY�}
��f v f�hRbdz�V�hJY�hRj{Y v YmlJj{V�e/bd` v `WpWYWpWbs^s^�k/XZf�k�f�`JYT��pWY­�/XZ`Jh*Ym�TnV v bse�YIYm�Tbd`JhRbse{cBe�YahRpWf�XJqBbse/hJY\XJ[oV�lmYIV�XZlJjAbdhJYalmhR]AXZYa`m}Wâ*�Tbd`JhRbse�c�_/Y\n`Rbdc�e{`WlmV�eB��YW�/XZfTVT_�^dwBc�XZf�]/k�Ym_Bbse/hJf"[�f�]/X*lmVThJYmc�f�XJbdYm`mã*f�k�Y\XZVThRbse{c

`Jw�`JhJY v ��V�`JYm_�äi� Þåbse/hJY\XJ[�VTlmYm`m�*]�`JYZXJn¸^dYazTY\^ v Y v f�XZw v V�k/k�Ym_bse/hJY\XJ[oV�lmYm`m��]{`JY\XJno^dYmzTY\^�XZYmc�bd`JhJY\X v V�k/k�Ym_$bse/hJY\XJ[oV�lmYm`m��V�e�_$j{V�XZ_�npWbsXZYm_�bse/hJY\XJ[oV�lmYm`m}���Y�XZYmzTbdYap�YmV�l=j�laVThJYmc�f�XZw�`JYZk�V�XZVThJY\^dwT}
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lmf�e�`Rbd`JhJ`�f�[Ik{V�XZV�^s^dY\^Bk/XZf�lmYm`J`Jf�XZ` hRj{VTh�XZYZ^dYmcTV�hJY v Ym`J`JV�cTY�j{V�e/n_�^sbse�cuhJf�hRj{Y ä�� Þóbse/hJYZXJ[oVTlmY ]/e�_/Y\XthRj�Y f�k�Y\XZV�hRbse�cu`Jw�`JhJY v � `lmf�e/hRXZf�^o}�â­��V v k/^dYm`$bse�l\^s]{_/YghRj�Y�ôIUWõiöWâ Ú ÷ V�^d¢T¢TÜ�V�e{_ÝhRj�Yb ÷ �AUKàTø Ú ö­XZV�¢T¢�ÜR}�ÞKhWhRj{Y�j{V�XZ_/pWV�XZY�^dYmz�Y\^o����fThRj v V�l=j/bse{Ym`K`JY\e�_V�e{_�XZYalmY\bdzTY v Ym`J`JV�cTYm`W�/wBbse/bdhRbdVThRbse�ctVBä�� Þ&hRXZV�e�`R[�Y\XK��YmhRp�YmY\e
v V�bse v Y v f�XZwBV�e{_ hRj�YKe�f�_/YT� `�e{YmhRp�f�XJq�lJj�V�eAe{Y\^o}KÞKhWhRj{YI`Jf�[ohRnpWV�XZY­^dYmzTYZ^o�AhRj{YW`JY\e{_�bse�c�f�[�V v Ym`J`JV�cTY­bd`*VTlmlaf v k/^sbd`Rj�Ya_��/wIpWXJbdhRnbse{c�hRj{Y v Ya`J`JVTcTY�bse/hJf�hRj{Y v Y v f�XZw�V�e{_�Ym��Yml\]{hRbse�ciV�ùR`JY\e{_Aúi`Jw�`RnhJY v lmV�^s^
pWj/bdl=j�bse/bdhRbdVThJYm`ihRj�YKäi� Þ�hRXZV�e�`R[oYZX­[�XZf v hRj�Y v Y v f�XZwhJfIhRj{Y�lJj{V�e/e�Y\^o}*�KYmlmYZbdzTbse�c v Ym`J`JV�cTYm`*V�^d`JfIbse/zTf�^dzTYm`KhRj{YKf�k�Y\XZV�hRnbse{cB`Jw�`JhJY v �{V�e{_�XZYm�T]/bsXZYm`�hRj{Y�k/XZfTc�XZV v f�e hRj{Y�XZYmlmY\bdzTbse{cBe�f�_/YhJfBYm�Tk/^sbdl\bdhR^dw k�Y\XJ[of�X v V(ù¸XZYmlmYZbdzTYmú�f�k4Y\XZVThRbdf�e
}�®bse{lmY�hRj�Ya`JY v VTlJj/bse�Ym`�bse/zTf�^dz�Y�hRj�Y$f�k�Y\XZV�hRbse�cF`Jw�`JhJY v hJfj{V�e{_�^dY v Ym`J`JVTc�Ym`m��hRj{Y ^dVThJY\e{lmwgf�[�`JYZe�_�bse�c v Ym`J`JV�cTYm`tlmV�eg��Y�T]/bdhJY�jAbdc�j
}uÞó`Rb v kA^dY `JY\e{_�pWbdhRju` v V�^s^ v Ym`J`JV�cTYm`�hJV�q�Ya`�ø�û�ü
ý `If�e(hRj�YIb ÷ �AUKàTø�V�e�_�þTÿ®ü ý `If�e(V�e(ôIUWõiöWâWàm[of�]/X Ú ö­XZVT¢�¢�Üy}��]{l=j�f�[IhRj/bd`�hRb v Y�bd`�_�]{Y hJf�j/bdc�j�f�z�Y\XJj{YmVT_gf�k�Y\XZVThRbse{c�`Jw�`RnhJY v XZf�]{hRbse�Ya` Ú ô�]{cT¢�¢TÜR}�~�e{Y�c�XZf�]/k�f�[­]{`JY\XZ`�XZYmpWXZfThJYIk{V�XZhJ`If�[hRj{Y�e4UWõ�öWâ�àTø�f�k�YZXZVThRbse{c�`Jw�`JhJY v V�e�_�XZYa_�]{lmYm_$hRj{Y�f�zTY\XJj{YmVT_�/wBe�YaV�XJ^dw�V�e f�XZ_AY\X;f�[ v VTc�eAbdhR]{_AY Ú z�â�U��I���®ø�ÜR}���f�pWYmz�Y\X���Ymz�Y\ehRj{Y�XZY v V�bse/bse�c(hRb v Y�pWVT`�`JhRbs^s^K�T]/bdhJY�^dV�XZc�Y��J£�£�à�£
Û ý `	�"_�]�Y�hJf



hRj{YKYm�Tk�Y\e{`JY�f�[�hRj{YWä�� Þ�bse{`JhRXJ]�lahRbdf�e{`�V�e�_�bse�`JhRXJ]{lmhRbdf�e{`KpWjAbdlJj
`JpWbdhJlJj�hJfBV�e{_�[ñXZf v hRj{YIf�k�Y\XZV�hRbse�ct`Jw�`JhJY v }�WjAbd`�^dYmV�_A`�]�`�hJfK��Y\^sbdYmz�Y�hRj{VTh�hRj{Y­e{YmhRpWf�XJq�bse/hJYZXJ[oVTlmY�`Rj�f�]A^d_
e{fTh
bse/z�f�q®YWhRj�Y*f�k4Y\XZVThRbse{cI`Jw�`JhJY v bse�f�XZ_/Y\X�hJfKj�V�e�_�^dYWV v Ym`J`JVTc�Y�4Y\^df�e{c�bse{c hJfBhRj{YIl\]AXJXZYZe/hR^dw�VTlahRbdzTY�V�k/kA^sbdlmV�hRbdfTe
};��e/z�f�^dzTbse{c�hRj{Y
f�k�Y\XZV�hRbse�c�`Jw�`JhJY v ^dYmV�_A`*hJfW^dV�XZc�YT��V�e{_Bf�[ohJY\e�]Ae/e�YalmYm`J`JV�XZw���f�zTY\XJnj{YmV�_,}�~�e{Y�
R]{`JhRbs��laVThRbdf�et[of�X�VTlalmY\k{hRbse�cBhRj/bd`Wf�zTYZXJj�YmV�_�bd`*hRj�V�h­bdh
bd`
e{YmYm_/Ym_BhJfWk/XZf�zTbd_AYKkAXZf�hJYmlmhRbdf�e�V v f�e�ci_�bs �YZXZY\e/h­V�kAk/^sbdlmV�hRbdf�e�`m}�if�pWYmzTYZX��
pWY�pWbs^s^K`Rj{f�pFbseu��YalmhRbdf�euø�} £�} ÿthRj�V�h�kAXZf�hJYmlmhRbdf�e$��Y\n
hypWYmY\e bse{_�bdzTbd_�]{VT^Wk/XZf�lmYm`J`JYm`IlmV�e ��Y�Y\°�l\bdY\e/hR^dw v V�bse/hJV�bse{Ym_��/w]{`JY\XJno^dYmz�Y\^�bse/hJY\XJ[oV�lmYm`m}
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V�lmhR]{V�^s^dw v Y v f�XZw v V�k/k�Ym_��
�/]�hIhRj{VThIhRj{Y��{V�e{_ApWbd_/hRjuV�e{_�^dV�nhJYZe�lmw�f�[
V�lmlmYm`J`Rbse{c�hRj�YKe�YahRpWf�XJq�bse/hJYZXJ[oVTlmYKbd`K`Rb v bs^dV�X;hJf�hRj{VThWf�[V�lmlmYm`J`Rbse{c v Y v f�XZwT}���wTkAbdlmV�^s^dwT� v Ym`J`JV�cTYm`�V�XZYW`JY\e/h,�/wIhRj{Y�]�`JY\X�� `k/XZf�lmYm`J`�lmf v k4fT`Rbse{c�hRj{Y v Ym`J`JVTc�Y�V�e�_BYa��Yml\]{hRbse�cBV;��â*ô�äglaf v n
v V�e{_,}��?j{YIkAXZf�lmYa`J`Jf�X��Ae{_A`�f�]{hIhRj{VThIV v Ym`J`JV�cTYBj�V�`IV�XJXJbdz�Ym_YZbdhRj�Y\Xi�/w�k�f�^s^sbse�c hJf�l=j{YmlJq�bs[*V v Ya`J`JVTcTYIj{VT`�V�XJXJbdzTYm_ f�XK�/w�V�ebse/hJYZXJXJ]Ak{hIpWjAbdlJj�bd`icTY\e{Y\XZVThJYa_ f�e v Ym`J`JVTc�Y�V�XJXJbdz�V�^o}â*��V v k/^dYm` f�[;hRjAbd`tV�k/kAXZf�VTlJjgbse�lZ^s]�_/YT�IV v f�e{c$fThRj{Y\XZ`m�KhRj{Y� ä ÷ � VTlJjAbse{Y Ú ä�äi�����®ø
Üy��hRj�YtUW��n�Û Ú ��Þ�ä�����ø�Üy�
hRj{Y v Y v nf�XZw�lmf vBv ]/eAbdlmV�hRbdf�e�f�[�bd� Þ�� ÷ ��V�e�_ hRj{Y v Ym`J`JV�cTYIk�V�`J`Rbse�c�bseAnhJYZXJ[oVTlmY f�[BhRj{Y ���¸��Þ�^dYap?bs[�Y v V�l=j/bse{Y Ú ÞiUWä � �/£\Üy}���eFhRj{Ym`JY
v VTlJjAbse{Ym`m��hRj{Y�bse/hJY\XJ[oVTlaY"XZYm`Rbd_/Ym`iY\bdhRj�YZX�_�bsXZYmlmhR^dw�bse v Y v f�XZw�f�Xbse�`Rk�Yml\bdV�^�kA]/XJk�f�`JY"j{V�XZ_/pWV�XZYIV�hJhJVTlJj�Ya_�hJf�f�e{YIf�[�hRj{Y v Y v f�XZw�/]{`JYm`m}���e�bd� Þi� ÷ hRj�Y�k/XZf�lmYm`J`Jf�X�V�lmlmYm`J`JYa` v Ym`J`JV�cTYm`��/w�_�bsnXZYalmhR^dw�XZYmVT_�bse{c�V�e{_�p?XJbdhRbse{c�f� �nyl=j/bsk v V�bse v Y v f�XZwT}*��e�Þ�^dYmpWbs[oYT�hRj{YWkAXZf�laYm`J`Jf�XKV�lmlmYm`J`JYa` v Ya`J`JVTcTYa`­bset`Rk�Yml\bdV�^�kA]/XJk�f�`JY�j�V�XZ_ApWV�XZYpWj/bdl=j�`RbdhJ`Kf�ethRj�Yif� �l=j/bsk lmV�l=j{Y��/]�`m}
����e�hRj{YIUW��n�Û��/hRj{Y�k/XZf�n
laYm`J`Jf�XiVTlalmYm`J`JYm` v Ym`J`JVTc�Ym`Wbse `Rk�Yal\bdV�^�k/]AXJk4fT`JYIj�V�XZ_ApWV�XZYIpWjAbdlJj`RbdhJ`�f�eBhRj{YW��no�/]�`m��hRj�Y�f� �nylJjAbsk v Y v f�XZwK�A]{`m}���e�hRj{YW� ä ÷ ��hRj{Yk/XZf�lmYm`J`Jf�X�pWXJbdhJYm`If�]{hJcTf�bse�c v Ym`J`JV�cTYm`�hJf�f�e/nyl=j/bsku`Rk�Yml\bdV�^Wk/]AXJnk4fT`JY�j{V�XZ_/pWV�XZY��A]{h�XZYmV�_A`�bse{lmf v bse�c v Ya`J`JVTcTYa`�_�bsXZYmlmhR^dw$[�XZf vhRj{YIf�e/nyl=j/bsk v Y v f�XZwT}��V�zTbse{c�Y\^sb v bse{VThJYm_�hRj�Y�bse/z�f�^dz�Y v Y\e/hIf�[�hRj{YIf�k�Y\XZV�hRbse�c�`Jw�`RnhJY v �ThRj{Ym`JY­bse/hJYZXJ[oVTlmYa`­V�XZY v ]{lJjB[oVT`JhJYZX*hRj�V�eBhRj{fT`JYKf�[{hRj{Y­kAXZYazTbsnf�]�`ilmVThJYacTf�XZw�}­�{f�XKbse�`JhJV�e�laYT��`JY\e{_�bse{c�V�`Rbse�c�^dY�k{VTlJq�Ymh v Ym`J`JVTc�YbseuhRj{Y UW��n�Û�hJV�q®Ym`�£T} û v bdl\XZf�`JYmlmf�e�_/` Ú z�â�U��I���®ø�ÜR} ��]{lJj�f�[hRj/bd`BhRb v YBbd`�`Rk�Y\e/hBV�lmlmYm`J`Rbse{c�hRj�YBe{YmhRpWf�XJq�bse/hJYZXJ[oVTlmY�f�zTYZXBhRj{YYa��hJY\XJe�V�^ v Ym`J`JVTc�Y��A]{`m}B�Wj{Y�� ä ÷ bd`IYazTY\e�[oVT`JhJYZX�`Rbse�lmY�bdhIVTl\nlaYm`J`JYm` v Ym`J`JV�cTYm`if�zTY\X;V�e(f�e/nRlJj/bsk��/]�`m��V�e{_���YmlaV�]{`JY�bdh�bd`�V��A^dYhJf�`JY\e�_ hypWf�pWf�XZ_/`Kf�[*V v Ya`J`JVTcTYIbse�VB`Rbse{c�^dYBlaw�l\^dYT}
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v Ym`J`JVTc�Y�lmf�]A^d_�b v kA^sbdlZbdhR^dwgV�k/k�YmV�X�bse�V�k/XZYm_/YmhJY\X v bse{Ym_u`JYmh�f�[c�Y\e{Y\XZV�^KXZYmc�bd`JhJY\XZ`m}$��f�XZ_/`Bf�[iV�e�f�]{hJcTf�bse�c v Ym`J`JVTc�Y�lmf�]A^d_���Ylaf v k/]�hJYa_�_�bsXZYmlmhR^dwrbse/hJf(fThRj{Y\X�kAXZYm_/YmhJY\X v bse�Ym_gc�Y\e{Y\XZV�^iXZYmc�bd`RnhJYZXZ`m}
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�?j{Y\XZYWV�XZYW`JYmz�Y\XZV�^{Ym�Tbd`JhRbse{c�bse/hJY\XJ[oVTlaYm`­pWj/bdl=j v V�k�hRj�Y*bse/hJY\XJn[oV�lmYW_�bsXZYmlmhR^dw�bse/hJfIhRj{Y­XZYmc�bd`JhJY\X­�/^dYT}*Þ�`
[�V�X*VT`�p�Y­q�e�f�pI�Te{f�e{YWf�[
hRj{Ym`JY�V�XZY"]{`JYm_ hJfB`R]/k/k�f�XZhIhRj{Y v Ym`J`JVTc�Y"k{VT`J`Rbse{c v f�_/Y\^o}i�KpWfYm��V v kA^dYa` p?j/bdlJjg`R]/kAk�f�XZh fThRj{Y\Xtlmf v�v ]/eAbdlaVThRbdf�e v f�_AYZ^d`�V�XZYhRj{YBc�XJbd_$e{YmhRpWf�XJq�f�[KhRj{Y�UW��n�ø Ú ��bs^d¢®Û�ÜWV�e�_$hRj{YB`Jw�`JhJf�^sbdl�lmf v n
v ]Ae/bdlmVThRbdf�e$bse�bd� Þi� ÷�Ú öKUKU�����¤�Üy}�?j{Y UW��n�ø�c�XJbd_$e{YmhRp�f�XJq�`R]/kAk4f�XZhJ`�`JwTe�lJj/XZf�e{f�]{`m�W]Ae/�A]/ �n
Y\XZYm_ulmf v�v ]/eAbdlaVThRbdf�e V�k/kAXZf�kAXJbdV�hJY�[of�XthRj�Y��/�¸� ä v f�_AY\^o} �¸hV�^s^df�pK`BV�e�f�_/Y�hJf�lmf vBv ]/e/bdlmVThJYtp?bdhRj(bdhJ`"[of�]AXIe{YmV�XZYm`Jh"e{Y\bdc�jAn��f�XZ`m}W��f�XKYmVTlJj e{Y\bdc�j���f�X���V�k/XZf�lmYm`J`Jf�Xij�V�`�f�e�Y�XZYmc�bd`JhJY\XIpWj/bdl=j
lmV�e���Y�XZYmVT_��/w hRj{VTh�e{Y\bdc�j���f�X�}�Þ z�V�^s]�Y�pWXJbdhJhJY\e�bse/hJf f�e{YBf�[
hRj{Ym`JY­XZYmc�bd`JhJY\XZ`­laV�eI��Y­XZYaVT_I�/wIhRj�Y­e{Y\bdc�j���f�X�f�e�hRj�Y*e�Ym��h�law�l\^dYT}
�?j{YK`Jw�`JhJf�^sbdl�e{YmhRp�f�XJq�bse/hJY\XJ[oVTlaY�bse�bd� Þ�� ÷ `R]Ak/k�f�XZhJ`WVI`Jw�`Rn

hJf�^sbdl�lmf vBv ]Ae/bdlmVThRbdf�e v f�_/Y\^o}�ÞÝf�e{Y\nypWV�w�`Jw�`JhJf�^sbdl�lmf�eAe{YmlmhRbdf�elmV�e���Y�`JYmhK]Ak���YmhypWYmY\e�V�e/w hRpWf�e{f�_/Ym`�bse$hRj{Y v V�l=j/bse{YT}I�Wj�Ylmf�eAe{YmlmhRbdf�e bse�l\^s]{_/Ym`IV�`Rk4Yml\bdV�^�&('()+*
XZYmc�bd`JhJY\XiVThWYaVTlJj Y\e{_,}*ÞKe/w
pWXJbdhJYBhJf�hRjAbd`�XZYac�bd`JhJY\XI�/w hRj{Y�`JYZe�_�bse�c�e{f�_/Y�b v k/^sbdl\bdhR^�w(lmV�]{`JYm`hRj{Y�_/VThJV�pWXJbdhJhJY\e�hJf���Yt`JY\e/h�hJf hRj�YBXZYmlmYZbdzTY\X�}(�Tb v bs^dV�XJ^dwgV�e/wXZYmV�_�[ñXZf v VI`Rk�Yml\bdV�^�cTVThJYWXZYmc�bd`JhJY\XK�/w�hRj{YWXZYmlmY\bdzTbse{cBe�f�_/Y�V�]�hJf�n
v V�hRbdlmV�^s^dwBXZYmhR]/XJe�`*hRj{Y?e{Ym��h�kAbdYalmY�f�[�_AV�hJV�XZYmlmY\bdz�Ym_�}Wõ�e/^sbsq�YihRj�YUW��n�ø��/hRj�YZXZY�bd`­�/]A 4Y\XJbse�ctf�[�hRj{Y�_/VThJVBlmf vBv ]Ae/bdlmVThJYa_���YmhRp�YmY\ee{f�_AYm`m��`Jf�hRj�Y�k/XZf�lmYm`J`Jf�XZ`�e{YmYm_�e{fThKYm��Yml\]{hJYIbse�^df�lJq `JhJY\k�}
öWw v V�k/k/bse�c�hRj�Y*kAXZf�lmYa`J`Jf�XJnoe�YahRpWf�XJq�bse/hJY\XJ[�VTlmYWbse/hJf�hRj{Y­XZYmc�nbd`JhJY\X��A^dY��"�4fThRj�hRj�Ym`JY v Yal=j{V�e/bd` v `�V�^s^df�p [of�X ^df�p?nyf�zTYZXJj�YmV�_,�j/bdc�j/n¸�{V�e{_/p?bd_/hRj�lmf vBv ]/e/bdlmVThRbdf�e|f�[�_/VThJVA} ÞK^dhRj�f�]�c�j hRj�Ym`JYk{V�XZhRbdl\]/^dV�XWbse/hJYZXJ[oVTlmYa`­V�XZY?e{fTh
]{`JYm_�[�f�X�VIc�Y\e{Y\XZV�^ v Ym`J`JV�cTYWk�V�`J`Rnbse{c v f�_/Y\^o��V�e�bse/hJYZXJ[oVTlmYI_/Ym`Rbdc�e�Ym_ hJfI`R]/k/k�f�XZhKV v Ym`J`JVTc�Y�k�V�`J`Rnbse{c v f�_AY\^�`Rj{f�]/^d_���Y�V��/^dY�hJf(hJV�q�Y�VT_/z�V�e/hJV�cTY�f�[�V�XZYmc�bd`JhJY\X

v V�kAk�Ya_�bse/hJY\XJ[oVTlaY�V�`�p�Y\^s^o}
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�Wj�YI�/e�V�^*lmVThJYmc�f�XZw f�[�bse/hJY\XJ[oVTlaYB_AYa`Rbdc�e{`�lmf�e�`Rbd`JhJ`If�[WhRj{fT`JY�_/Y\n
`Rbdc�e{`�pWj/bdl=j�lmf v kA^dYmhJYZ^dw��Abse{_ hRj�Yi`JY\e{_�bse{cA��hRj{Y�XZYmlmY\bdzTbse{cA��V�e�_hRj{Y"bse/hJY\XJk/XZYmhJV�hRbdf�euf�[�V�XJXJbdz�Ym_ v Ym`J`JV�cTYm`�bse�j{V�XZ_/pWV�XZYT};Þ�cTV�bse
�_/Ym`Rbdc�e{`IpWjAbdlJj ]�`JYIhRj/bd`�V�kAk/XZfTV�l=j�_/fBe�f�hWb v kA^dY v Y\e/hIhRj{YIcTY\e/nY\XZV�^ v Ym`J`JVTc�YBk�V�`J`Rbse�c v f�_/Y\^o}�â­��V v kA^dYa`�f�[WhRj{Ym`JYB_/Ym`Rbdc�e{`�bse/nl\^s]{_AYI`Rj{V�XZYa_ v Y v f�XZw v VTlJj/bse�Ym`m�{`R]�lJj V�`WhRj{Y�`Rj{V�XZYm_ v Y v f�XZwbse/hJY\XJ[oV�lmY�f�[�hRj{Y����o��Þ�^dYmpWbs[oY v V�l=j/bse�Y Ú 0 ]/�1�A£mÜy�TV�e�_B_/VThJV�¯�f�p
v V�l=j/bse�Ya`m��`R]�lJj�V�`
hRj{YW���¸�$� f�e�`Jf�f�e v V�l=j/bse�Y Ú ÷ V�k1�T¤TÜy}��Tbse{lmYhRj{Y v Ym`J`JV�cTYm`�V�XZY�lmf�e/hRXZf�^s^dYm_gpWbdhRj�f�]�h�`Jf�[ohypWV�XZYBbse/hJY\XZz�Y\e/hRbdf�e��hRj{Ymw lmV�e(��Y�j{V�e{_�^dYm_�z�Y\XZw�YZ°�l\bdY\e/hR^dwT}��{f�X�Ym��V v kA^dY��­Vt� f�e/n`Jf�f�e�kAXZf�lmYa`J`Jf�X�lmV�eBXZYalmY\bdzTY���_�bd`Rk{VThJlJjtf�e��TV�e�_�l\XZYmVThJY v Ym`J`JVTc�Ym`VThKhRj{Y�XZVThJYIf�[*f�e{Y�k�Y\XIlaw�l\^dYT}
��f�pWYmz�Y\X�hRj�Ya`JY v VTlJj/bse�Ym` k/XZf�zTbd_/Y$e�fuYm�Tk/^sbdl\bdh�]{`JY\XJno^dYmzTY\^

v f�_/Y\^Kf�[KhRj�YBe{YmhRp�f�XJq�}��Wj�Y v YaV�e/bse�c�f�[ v Ym`J`JVTc�Ym`�bd`I��f�]/e�_bse j{V�XZ_/pWV�XZY�V�e{_�hRj{Y�k/XZfTc�XZV vBv Y\XIj{VT`Ke�f�lmf�e/hRXZf�^*f�z�Y\XIpWj{Y\eV�e{_ j�f�pÝlmf v�v ]/eAbdlaVThRbdf�euf�lmlZ]AXZ`m}���e(Þ�^dYap?bs[�YT� `I`Rj{V�XZYa_ v Y v nf�XZw�bse/hJY\XJ[oV�lmYT�iV�e/wr^df�VT_gf�X `JhJf�XZY�bse{`JhRXJ]{lmhRbdf�eÝlaV�egbse/bdhRbdVThJY$V
v Ym`J`JV�cTYT�*f�XBV�`JYmh�f�[ v Ym`J`JV�cTYm`m��bseuf�XZ_/Y\X�hJf V�lmlmYm`J`�V�k4fThJY\e/nhRbdV�^s^dw�XZY v f�hJY v Y v f�XZw�^df�lmVThRbdf�e&V�e�_uhJf v V�bse/hJV�bseFlaf�j{Y\XZY\e{lmYV v f�e{c�bdhJ`Ilmf�k/bdYm`m}���e$� f�e�`Jf�f�e
�ªf�e{lmY�V v Ym`J`JV�cTY2��bdY�}BhJf�q®Y\e3�V�XJXJbdz�Ym`�V�hWbdhJ`�_/Ym`JhRbse{VThRbdf�e
��bdhW��Ymlmf v Ym`�bse{_�bd`JhRbse�c�]Abñ`Rj�V��/^ñY�[�XZf vV�e/w�^df�lmV�^ªhJf�q®Y\e
}
��Y���Y\^sbdYmz�Y hRj�V�hBhRj�Ya`JY�j{V�XZ_/pWbsXZYm_rbse/hJYZXJ[oVTlmYa`�V�XZYBe�f�hBV�k/n

k/XZf�k/XJbdVThJYI[of�XKV�cTYZe�Y\XZV�^ v Ya`J`JVTcTY�k{VT`J`Rbse{c v f�_/Y\^���YmlmV�]�`JY�hRj�YawhJV�q®Y�lmf�e/hRXZf�^WV�pWV�w�[�XZf v hRj�YBk/XZfTc�XZV vBv YZXBV�e�_$hRj{Y�lmf v kAbs^dY\X�}~�e{Y?k/XZY v bd`JYIf�[�hRj�Y v Ym`J`JVTc�Y�k{VT`J`Rbse{c v f�_/Y\^�bd`WhRj{VTh�hRj�YKV�k/k/^sbsnlmV�hRbdf�e�k/XZfTc�XZV vBv Y\X��AXZV�hRj�Y\X?hRj�V�e�hRj{Y�XJ]/e/hRb v YI`Jw�`JhJY v ��bd`W��Ya`JhYm�T]/bskAk4Ym_ghJf f�k{hRb v bdßmY�hRj�Y�kA^dV�lmY v YZe/h�f�[i_AV�hJVA}�UWf�e/hRXZV�XZw$hJfhRj/bd`�c�fTV�^o��j{V�XZ_/pWbsXZYm_ `Rj{V�XZYm_ v Y v f�XZw�bse/hJY\XJ[�VTlmYm` v bdc�XZVThJYI_/VThJV[�XZf v ]/e�_/Y\XJe{YmVThRj�hRj�Y�k/XZfTc�XZV vBv Y\X�}IÞ�e{fThRj{Y\X�lmf vBv f�e���YZ^sbdY\[f�[;hRj�Y v Ym`J`JV�cTY�k{VT`J`Rbse{c v f�_AY\^Kbd`�hRj{VThBhRj{Y�`Jf�[ohRpWV�XZY�`Jw�`JhJY v`Rj{f�]/^d_�]�`JY V�^s^IV�z�V�bs^dV��/^dY$bseA[�f�X v V�hRbdf�egbseFf�XZ_/Y\XthJf�Y\°�l\bdY\e/hR^dwV�^s^df�laVThJY�XZYm`Jf�]AXZlmYa`m}­ôifTh�q�e�f�pWbse{c�pWj/bdl=jthRj/XZYmVT_/`WpWbs^s^�cTYZe�Y\XZV�hJY
f�X*XZYmlmYZbdzTY�laf vBv ]Ae/bdlmV�hRbdf�e v V�wIjAbse{_AYZXKhRj�YKY\°�l\bdY\e/h­]{`JYKf�[�hRj�Ye{YmhRpWf�XJq V�`�pWY\^s^*V�`�hRj{Y"k/XZf�lmYm`J`Jf�XZ`m}I�
bse{V�^s^dwT�*pWbdhRj�f�]�hIYa�TkA^sbdl\bdh



V�lmlmYm`J`�hJf�hRj{Y�e{YmhRp�f�XJq��/hRj�YWk/XZfTc�XZV vBv YZX�laV�e/e�f�h­�Ae{Y\nyhR]/e�YIhRj{Yc�Y\e{Y\XZVThJYm_Be{YmhRp�f�XJq�hRXZV�°�lW�/wB`JY\e{_�bse�c v Ym`J`JV�cTYm`Wf�[�hRj�YKlmf�XJXZYmlmh`RbdßaYT��VT`Kf�k/k�f�`JYm_ hJfBVBlmV�l=j{YI^sbse�Y�f�XiV�e bse{_�bdzTbd_�]{V�^KhJf�q�Y\e�}
��f�pWYazTY\X���
R]{`Jh"�4YmlmV�]{`JY hRj{Y�k/XZfTc�XZV vBv Y\X�bd`BV�pWV�XZY�f�[ihRj{Y`JYZe�_�bse�c�V�e{_�XZYmlaY\bdzTbse�c(f�[ v Ya`J`JVTcTYa`�_/f�Ym`Ie�f�h v YaV�e�hRj{VThIhRj{Yj{V�XZ_/pWV�XZYBlmV�e/e{fThIVT`J`Rbd`JhIbse(Y\°�l\bdY\e/h v Ym`J`JVTc�Y�j�V�e�_�^sbse{cA}B��wTkAnbdlaV�^s^dwT��`Jf�[ohypWV�XZYB�{VT`JYm_ v Ym`J`JVTc�Y�k{VT`J`Rbse{c�bse/hJY\XJ[�VTlmYm`�Ym��Yml\]{hJY�V`JYZXJbdYm`�f�[Kbse�`JhRXJ]{lmhRbdf�e�`thJf _AYmhJYZX v bse�Y pWj{YmhRj{Y\X�hRj{Y\XZY�bd`BV�e�bseAnlaf v bse{c v Ym`J`JV�cTYIV�e�_�pWj�YahRj�Y\X?V�e/w�V��/e�f�X v V�^�lmf�e�_�bdhRbdf�e{`�j{V�z�Yf�lal\]AXJXZYa_,��hJft_AYahJY\X v bse{Y�hRj{YBhywTk�YBf�[?hRj�YBV�XJXJbdzTYm_ v Ym`J`JVTc�YT��hJflaf v k/]�hJY�hRj{Y�lmf�XJXZYm`Rk�f�e�_�bse�c v Ym`J`JVTc�Y�j{V�e{_�^dYZX��IV�e{_,�W�/e{V�^s^dwT�hJfBbse/z�f�q�Y�hRj{VThKj�V�e�_�^dY\X�}I� f�`JhI_AfBe{fTh�k/XZf�zTbd_AY�V�e/w�j�V�XZ_ApWV�XZY

`R]/k/k�f�XZh�[of�X v Ym`J`JVTc�Y�j�V�e�_�^sbse�c/}&ÞKegYm��lmYZk�hRbdf�egbd`�hRj{Y � ä ÷e{YmhypWf�XJqgbse/hJY\XJ[�VTlmY$pWj/bdl=j�lmV�e
��bse hRjAXZYmY�lmw�l\^dYa`m�"XZYaVT_FV�e�� ÷
[ñXZf v V�j�V�XZ_ApWbsXZYm_��{Y\^d_$f�[KhRj{YBV�XJXJbdz�Ym_ v Ym`J`JV�cTYBV�e�_(hRXZV�e{`R[oY\Xlaf�e/hRXZf�^4hJfIhRj�V�hW� ÷ }®~�k{hRb v bdß\bse{c v Ym`J`JV�cTY�k{VT`J`Rbse{cIbse/hJY\XJ[oVTlaYm`­�/whJV�q�bse�c�VT_/z�V�e/hJV�cTY�f�[�hRj�YK`JV v Y?j{V�XZ_/pWV�XZY v Yml=j{V�e/bd` v `­]{`JYm_B�/whRj{Y�`Rj�V�XZYm_ v Y v f�XZw�V�e{_$_/VThJV�¯{f�p v f�_/Y\^d`m�*`Rj{f�]/^d_r`Rk4YmYm_$]Ak
v Ym`J`JVTc�Y�k�V�`J`Rbse�c�k/XZfTc�XZV v `�V�e�_uY\e�V��A^dY V [oV�bsXZY\X�lmf v k�V�XJbd`Jf�epWbdhRj�lmf v k�YmhRbse{c�lmf v kA]{hJVThRbdf�e v f�_/Y\^d`m}

¥�æ
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��Y�j{V�zTYi_�XZV�pWe�[of�]/XWk/XJbse�l\bsk/^dYm`K[�XZf v Ym��V v bse/bse{c�Ya�Tbd`JhRbse�c�e{YmhRnp�f�XJq�bse/hJY\XJ[oV�lmY�_/Ym`Rbdc�e�`mã

6 �Wj�YIkAXZf�laYm`J`Jf�XJnoe{YmhRpWf�XJq�bse/hJYZXJ[oVTlmY�`Rj�f�]A^d_$��YI]�`JYZXJn v f�_AYkAXZf�c�XZV vBv V��/^dYT}?�¸h
`Rj{f�]/^d_Be�f�h5bse/z�f�q®Y�hRj{YWf�k�YZXZVThRbse{c�`Jw�`RnhJY v hJfBj�V�e�_�^dY v Ym`J`JV�cTYm`���YZ^df�e{c�bse{c�hJf�hRj{Y"XZYm`Rbd_/Y\e/hIV�kAnkA^sbdlaVThRbdf�e�}

6 �Wj�Y�`JY\e{_�bse{c�V�e�_ XZYmlmYZbdzTbse�c�f�[ v Ym`J`JV�cTYm`�`Rj�f�]A^d_���Y�]/eAn_AYZXKYm�Tk/^sbdl\bdh�lmf�e/hRXZf�^�f�[�hRj{Y�]{`JY\XW^dYmz�Y\^�kAXZf�c�XZV v ��c�bdzTbse�cBbdhhRj�Y�V��/bs^sbdhRw$hJftlmf�e/hRXZf�^ v bdc�XZVThRbdf�e�f�[K_/VThJVA��hJf��4YmhJhJY\X�bseAnhJY\XJ^dYmV�zTY�lmf v k/]{hJVThRbdf�e�V�e{_�lmf vBv ]Ae/bdlmVThRbdf�e
��V�e{_�hJf�f�kAnhRb v bdßmY v Ym`J`JV�cTYIhRXZV�°�lT}

6 �Wj�YKkAXZf�lmYa`J`Jf�XJnoe�YahRpWf�XJq�bse/hJY\XJ[oV�lmY�f�]{c�j/h�hJf v V�k hJf�k/XZf�nlmYm`J`Jf�X�XZYac�bd`JhJY\XZ`KXZVThRj{Y\XihRj�V�e v Y v f�XZwT�/bse f�XZ_/Y\XihJfBV�zTf�bd_e�YaYm_�^dYa`J`�^dfTV�_�bse{c V�e{_�`JhJf�XJbse�ctf�[ v Ym`J`JVTc�Y�z�V�^s]�Ym`m}

6 �AXZYm�T]{Y\e/h v Ym`J`JV�cTY&f�k�Y\XZV�hRbdf�e{`m��`R]�lJj VT`g_�bd`Rk{VThJlJjAbse{cA�`Rj�f�]A^d_��4Y�V�`J`Rbd`JhJYm_��/w�`Rb v kA^dY�j�V�XZ_ApWV�XZY v Yml=j{V�e/bd` v `m}

�Wj{Y��AXZ`JhihRpWf�f�[*hRj{Ym`JYIkAXJbse{l\bsk/^dYm`�V�XZYIpWbd_AYZ^dw VTlmlmYZk�hJYm_��/w�hRj{Y
v Ym`J`JVTc�Y�k�V�`J`Rbse�c$laf vBv ]Ae/bdhRw�}g~�e{Y�cTfTV�^if�[IhRj/bd`�k{V�k�YZX�bd`�hJf�T]{V�e/hRbdhJV�hRbdzTY\^dw(`Rj�f�pFhRj�Y�b v k4f�XZhJV�e{lmYBf�[�hRj{Y�^dVT`JhihRpWf/}

¥�æ
7 ç «4O í ¬ §�ë
�Wj{Y�XZYm`Jh*f�[�hRj/bd`Wk�V�k�Y\XK_/Ym`Jl\XJbs��Ya`�f�]AX�e�YmhypWf�XJq�bse/hJY\XJ[oVTlaY�V�XZlJj/bsn
hJYalmhR]AXZY��A_/YmhJV�bs^d`�`JYazTY\XZV�^�b v k/^dY v Y\e/hJV�hRbdf�e{`�f�[�hRj/bd`WV�XZlJj/bdhJYmlmhR]/XZYT�V�e�_�_�XZV�pK`�lmf�e{l\^s]{`Rbdf�e{`W[�XZf v V�e{YmhRp�f�XJq�bse/hJY\XJ[oVTlaY­k�Y\XJ[of�X v V�e{lmY`JhR]{_/w pWY"j{V�zTYBlaV�XJXJbdYm_$f�]�hm}"��e���YmlahRbdf�e�ø���pWY�_/Ym`Jl\XJbs�4Y�VB�{V�n
`Rbdl�bse/hJY\XJ[oV�lmY V�XZlJjAbdhJYalmhR]AXZY V�e�_�Ym��hJYZe�_$bdhBpWbdhRjuf�]/XBk/XZf�k�f�`JYm_
f�k�hRb v bdßmVThRbdf�e�`m} �Wj/bd`�V�XZl=j/bdhJYmlmhR]/XZYB��Y\e{Y\�{hJ`"[�XZf v hRj{Y�bse�`Rbdc�j/hJ`c�V�bse{Ym_ bse$hRj{YIV���f�z�YB`R]AXZz�YmwT}i��e���YmlmhRbdf�e(ÿA��p�YI_AYm`JlZXJbs��YBhRj/XZYmY
k4fT`J`Rbs�/^dY�b v kA^dY v Y\e/hJVThRbdf�e�`�f�[*hRj/bd`�V�XZl=j/bdhJYmlmhR]/XZYT}K�Wj�Ya`JY�b v kA^dYZn
v Y\e/hJVThRbdf�e�`W_�bs �Y\X*bseBj{f�prlZ^dfT`JY\^dw�hRj{Y­e�YahRpWf�XJqIbse/hJY\XJ[oVTlaY?bd`*lmf�]Ank/^dYm_BhJfihRj�Y�k/XZf�lmYm`J`Jf�X�}���e���YmlmhRbdf�e�þA��pWY*Ymz�V�^s]{VThJYKV�e{_Blmf v k�V�XZYhRj{Y�z�V�XJbdf�]{`�b v k/^dY v YZe/hJVThRbdf�e4`�f�[*f�]/X�V�XZl=j/bdhJYmlmhR]/XZY�bse�hJY\X v `�f�[hRj{YI_/wTe�V v bdl�bse{`JhRXJ]�lmhRbdf�e�f�zTY\XJj{YmV�_ p?j/bdlJj�hRj�YmwtcTY\e{Y\XZV�hJYT}W��Y`Rj{f�p�hRj{VTh�`Rb v k/^dY�b v k/XZf�zTY v YZe/hJ`WhJf�hRj{YWe�YmhypWf�XJq�bse/hJY\XJ[oV�lmYKlmV�ej{V�zTY�V�`Rbdc�eAbs�{lmV�e/h�b v k{VTlmh�f�e(hRj�Y�k�Y\XJ[of�X v V�e{lmY�f�[Wk/XZfTc�XZV v `m}�
bse{V�^s^dw��
bse���YmlmhRbdf�e�Û���pWYIlmf�e�l\^s]{_/Y��/wt`R] v�v V�XJbdß\bse{c hRj{Y�f�]�hRnlaf v YIV�e�_�^dYm`J`Jf�e�`if�[*f�]AXikAXZf8
JYmlmhm}
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��ethRj/bd`W`JYmlmhRbdf�e
�{pWYKpWbs^s^
_/Ym`Jl\XJbs�4Y�f�]AXWk/XZf�k4fT`JYm_�e�YmhypWf�XJq�bse/hJY\XJn
[oV�lmYKf�k{hRb v bdßmVThRbdf�e�`iV�e{_�`JYmh5]/kthRj�YW�{VTlJq/c�XZf�]Ae{_�[of�X�Ymz�V�^s]{VThRbse{chRj{Y\bsXiY\ �YmlmhJ`m}���Yi`JhJV�XZhW�/w�f�]{hR^sbseAbse{c V�zTY\XZwB�{VT`RbdlIe�YmhypWf�XJq�bse/n
hJY\XJ[oV�lmYWV�XZl=j/bdhJYmlmhR]/XZY�pWj/bdl=jBbd`*lmf v k�V�XZV��/^dYIhJf�Ym�Tbd`JhRbse{c v Ym`J`JVTc�Yk{VT`J`Rbse{c�e�YahRpWf�XJq bse/hJY\XJ[oVTlaYm`2�y��YmlmhRbdf�eF£�}sø<�\}��Wj/bd`"�{VT`RbdltV�XZlJjAbsn
hJYmlmhR]/XZY�p?bs^s^*`JYZXZzTY�VT`�hRj{YI��V�`Rbd`�[of�Xif�]/X�k4Y\XJ[of�X v V�e{lmYBlmf v k�V�XJnbd`Jf�e{`m}WÞK[ohJY\X*_/Ym`Jl\XJbs�/bse�c�hRj{YW��V�`RbdlIV�XZlJjAbdhJYmlahR]AXZYT�/pWYWk/XZf�lmYmYm_�hJf
Ym��hJY\e{_�bdh�p?bdhRj�f�]/XWk/XZf�k�f�`JYm_�j�V�XZ_Ap�V�XZYI`R]/kAk�f�XZh v YmlJj�V�eAbd` v `m}��Y�^sb v bdhIf�]/Xi_�bd`Jl\]{`J`Rbdf�e�bse�hRj/bd`�`JYmlmhRbdf�e�hJf�hRj{Y�k/XZfTc�XZV vBv Y\X�� `
v f�_/Y\^�f�[KhRj{Y�bse/hJY\XJ[oV�lmY�V�e{_�^dYmV�zTYBb v k/^dY v YZe/hJVThRbdf�e�_AYahJV�bs^d`BhJf��YmlmhRbdf�e�ÿ/}

��æ�¥ ð Q{NT¬dS LIPJS(9�¬ O ë STO�«�P ë
�Wj�Y���V�`Rbdl�V�XZlJj/bdhJYmlmhR]/XZY�_/Ym`Jl\XJbs��Ym_&bseÝhRj/bd`$`JYmlahRbdf�e&k/XZf�zTbd_AYm`
v bse/b v V�^ie�YahRpWf�XJq�bse/hJY\XJ[�VTlmYt`JY\XZzTbdlmYm`�hJf hRj{Y�k/XZfTc�XZV vBv Y\X�}��¸h^dYmhJ`�hRj{Y5k/XZfTc�XZV vBv Y\X*lmf v k�fT`JYWVK`Rj{f�XZh v Ya`J`JVTcTY�V�e{_�`JY\e{_�bdhm}��¸hV�^d`JfB^dYmhJ`KhRj{Y�k/XZfTc�XZV vBv YZX�Ya��V v bse{Y�hRj{Y�^dYmV�`Jh?XZYalmY\e/hR^dw�V�XJXJbdzTYm_
v Ym`J`JV�cTYBV�e�_(_�bd`Rk�f�`JY�f�[­bdhm}��?j{YBV�XZl=j/bdhJYmlmhR]/XZY�hJV�q�Ya`�e�f�k�fT`RbsnhRbdf�euf�e�pWj�YmhRj{Y\X�hRj{YBbse/hJY\XJ[oV�lmY�bd`Ik�f�^s^dYa_�f�X�bse/hJY\XJXJ]/k�h�_�XJbdzTY\e
V�e{_�laf�]/^d_���Y�b v k/^dY v Y\e/hJYm_FVT`�Y\bdhRj�YZX�[of�X�_�bs 4Y\XZY\e/h�hywTk�Ym`�f�[
v Ym`J`JV�cTYm`m}*��YIpWbs^s^
V�`J`R] v YIV"k�f�^s^dYm_�bse/hJY\XJ[oV�lmY�[of�XKhRj�YKXZY v V�bseAn_/Y\Xif�[*hRj/bd`�k{V�k�Y\X�}
�
bdc�]/XZY�£�`Rj�f�pK`IhRj{Y�kAXZf�c�XZV vBv Y\X�� `�zTbdYapxf�[KhRj{Y�bse/hJY\XJ[oV�lmYT}�Wj�YKbse/hJY\XJ[oV�lmYIlmf�e{`Rbd`JhJ`Kf�[*£�ÛIbse/hJY\XJ[oVTlaY�XZYmc�bd`JhJY\XZ`KhJfTcTYahRj�Y\XipWbdhRj

V�e�bse/kA]{h v Ya`J`JVTcTYi�T]�YZ]�YiV�e{_�V�e�f�]{hRk/]�h v Ym`J`JVTc�Y��T]{Y\]�Y�}­�
bdz�Yf�[{hRj{Y5bse/hJY\XJ[�VTlmY­XZYac�bd`JhJY\XZ`m��hRj{Y*f�]{hRkA]{h5XZYac�bd`JhJY\XZ`>=�?IhRj/XZf�]{c�j@=�A
�
lmf�e/hJV�bse�hRj{Y�pWf�XZ_A`Kf�[ªhRj�Y v Ym`J`JV�cTY���Y\bse{c�lmf v k�fT`JYm_�}WÞKe�f�hRj�YZX�{zTYT�{hRj�YIbseAk/]{h�XZYmc�bd`JhJY\XZ`CBD?�hRj/XZf�]{c�jEBFA
�/lmf�e/hJV�bse$hRj{YIpWf�XZ_A`Kf�[
V�XZYmlmYZbdzTYm_ v Ym`J`JV�cTYT}*�Wj{YHG@IKJMLONPIRQ�XZYmc�bd`JhJY\XWbd`­]{`JYm_BhJfI`JYahz�V�^s]{Ym`�pWj/bdl=j�lmf�e/hRXZf�^�hRj{Y�f�k�Y\XZVThRbdf�e�f�[ªhRj�Y�e{YmhRp�f�XJq�bse/hJY\XJ[oV�lmYT}
��f�X�bse{`JhJV�e{lmYT���/bdhJ`�bse�hRj�YOG@IKJMLONPIRQ�XZYac�bd`JhJY\X;`Rk�Yml\bs[owtpWj�V�h
`Rj{f�]/^d_��4Y�_/f�e{YWbs[�V�e{Ymp v Ym`J`JVTc�YWbd`­hJfK��YW`JY\e/h*V�e{_BhRj{YWf�]{hRkA]{h�T]{Y\]�Y�bd`B[�]/^s^o}F�Wj�Y��AbdhJ`BbseghRj{YTS>L�U�LWVXS XZYmc�bd`JhJYZX�bse{_�bdlmVThJY
hRj{Y�l\]/XJXZY\e/h�`JhJVThR]{`Bf�[;hRj�Y�e�YahRpWf�XJq$bse/hJY\XJ[oV�lmYT}u��f�XBbse{`JhJV�e{lmYT�
f�e{Y��{Y\^d_�bseFhRj�YTS>L�UCLOV2S XZYmc�bd`JhJY\X�XZYZk�f�XZhJ`�hRj{Y�e�] v ��Y\Xtf�[
v Ym`J`JV�cTYm`�bse�hRj{Y�bse/k/]�h��T]{Y\]�Y�}$�Wj�YBXZY v V�bse/bse�c$XZYmc�bd`JhJY\XZ`BV�XZY]{`JYm_�[of�Xif�k�hRb v bdßZbse�c v Ya`J`JVTcTY�_�bd`Rk�V�hJl=j�V�e�_ pWbs^s^���YI_/Ym`Jl\XJbs�4Ym_^dVThJYZX�}B�Wj�Y v YmlJj�V�eAbd` v �/w p?j/bdlJj$hRj{Y�k/XZf�lmYm`J`Jf�X�VTlalmYm`J`JYm`�hRj�Ybse/hJY\XJ[oV�lmYIXZYmc�bd`JhJY\XZ`Kbd`�b v k/^dY v YZe/hJVThRbdf�e�_AY\k4Y\e�_/Y\e/hm}�?j{Y��T]{Y\]{Ym`BkAXZf�zTbd_/Y��A]/ �Y\XJbse{c$[of�X v Ym`J`JV�cTYm`m}��Wj{Y�bse/kA]{h
v Ym`J`JV�cTYi�T]�Y\]{Y�laf�e/hRbse�]{f�]{`R^dw�XZYmlmY\bdz�Ym` v Ym`J`JV�cTYm`W[�XZf v hRj�YWe{YmhRnpWf�XJq�V�e�_��/]/ �Y\XZ` hRj{Y v ]Ae/hRbs^�hRj{Y kAXZf�lmYa`J`Jf�X�XZYalmY\bdzTYa`�hRj{Y v }�Tb v bs^dV�XJ^dw��WhRj{Y�f�]{hRkA]{h v Ya`J`JVTcTYt�T]�YZ]�YB�/]A �YZXZ` v Ym`J`JV�cTYm`B`JYZe/h�/w�hRj�YIk/XZf�lmYm`J`Jf�Xi]Ae/hRbs^ªhRj�Y�e{YmhypWf�XJq�VTlmlmYZk�hJ`KhRj{Y v }â­V�l=j v Ym`J`JV�cTYWj�V�`�hRj�Y�`JV v Y­[�f�X v V�hY�o�
bdc�]/XZY�ø<�\}��oh�lmf�e{`Rbd`JhJ`f�[��{zTY�pWf�XZ_A`m� v ¤�hRjAXZf�]�c�j v þ/�Ak/^s]�`IV�þ�no�AbdhIhywTk�YI��Y\^d_ pWj/bdl=jbd`Bbdc�e{f�XZYm_��/w�hRj�Y���V�`Rbdl V�XZlJjAbdhJYmlahR]AXZYT}��?j{Y�]{`JY f�[ihRj{Y hRwTk�Y
�{Y\^d_�pWbs^s^*��Y�_AYm`JlZXJbs��Ym_�bse(��YmlmhRbdf�euø�} ø�}d£T}K�Wj{Y"^df�c�bdlmV�^WV�_A_�XZYm`J`
f�[�hRj{YB_AYa`JhRbse�V�hRbdf�e�kAXZf�laYm`J`Jf�X�bd`I`Rk�Yml\bs�{Ym_��/w hRj{Y�j/bdc�j$�/bdhJ`If�[
hRj{Y"�/XZ`Jh�pWf�XZ_ f�[*hRj{Y v Ym`J`JVTc�YT}��Wj{Y�hRXZV�e�`R^dV�hRbdf�e�hJf�VBXZf�]{hRbse{cVT_/_�XZYm`J`�bd`Kb v kA^dY v Y\e/hJVThRbdf�e�_/Y\k�Y\e{_AYZe/hm}�?j{Y�e{YmhypWf�XJq$bse/hJYZXJ[oVTlmY�bd`�lmf�e/hRXZf�^s^dYm_��/w�hypWf lmf v�v V�e{_A`m�S>ZHJM[ V�e�_\JMZ�]XLB}��Wj�Y^S>ZHJM[ laf vBv V�e�_�[of�X v `BV v Ym`Rn`JVTc�Y f�]{h�f�[IhRj{Y lmf�e/hJY\e/hJ`�f�[�hRj{Y�f�]{hRk/]�h�XZYmc�bd`JhJY\XZ`�V�e�_ghRj{Y\e
�T]{Y\]�Ya`�hRj{Y v Ym`J`JVTc�Y�[of�X�hRXZV�e{` v bd`J`Rbdf�eFbseghRj{Y�f�]�hRk/]{h��T]{Y\]{YT}�Wj�Y@JMZ�]XLÝlmf vBv V�e{_�k�f�k�`IhRj{YIe�Ym��h v Ym`J`JVTc�Y�[�XZf v hRj{Y�bse/nk/]�hI�T]{Y\]{YT�,bs[?hRj�Y\XZY�bd`If�e{YT�
V�e�_�`JhJf�XZYa`�bdh�bse/hJf hRj�YIbseAk/]{h"XZYmc�n
bd`JhJY\XZ`m}��Wj�Y v YmlJj{V�e/bd` v �/w pWj/bdl=j(hRj{Y�kAXZf�laYm`J`Jf�XIbd`J`R]{Ym`�hRj�Ym`JYlmf vBv V�e{_/`�bd`�b v kA^dY v Y\e/hJVThRbdf�e�_AYZk�Y\e{_AY\e/hm}
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Interface
Registers

Message Output
Queue

Message Input
Queue

Network
Output

Network
Input

to
Network

from
Network

to/from
Proc.

Processor
Interface

o0
o1
o2
o3
o4
i0

i2
i1

i3
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Control
Status
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MsgIP
NextMsgIP

�
bdc�]/XZY�£Tã���hJV�hJYIVT`J`Jf�l\bdV�hJYm_�p?bdhRj�hRj{Y�e{YmhRpWf�XJq�bse/hJY\XJ[oVTlaYT}

Upper bits of m0 used
as destination address

m1: data 1 (32 bits)

m2: data 2 (32 bits)

m3: data 3 (32 bits)

m4: data 4 (32 bits)

m0: data 0 (32 bits)

TYPE:
031 3

type

�
bdc�]/XZY�ø�ã*�Wj�Y v Ym`J`JVTc�Y�[of�X v V�hK_AY\�/e{Ym_��/w�hRj{YIV�XZlJjAbdhJYalmhR]AXZY�}

`Jf�XW_/f�Ym`�e�f�h5k/XZf�lmYm`J` v Ym`J`JV�cTYm`�VT`�[oVT`Jh�V�`­hRj{Y­e{YmhRpWf�XJqB_/Y\^sbdz�Y\XZ`hRj{Y v ��bdhJ`�bseAk/]{h v Ym`J`JV�cTY��T]�YZ]�Y���V�l=q/`�]/k$bse/hJf hRj{YBe�YmhypWf�XJq�}Þi`IhRj�Y�e�YmhypWf�XJq���Ymlaf v Ym`�l\^df�cTcTYa_,��k/XZf�lmYm`J`Jf�XZ`�lmV�e�e{f�^df�e{cTY\XhRXZV�e�` v bdh v Ym`J`JV�cTYm`tV�e{_�Ymz�Y\e/hR]{V�^s^dwFhRj�Y\bsXtf�]�hRk/]�ht�T]�YZ]�Ym`��A^s^]/k�}­��j�YZe�V�k/XZf�lmYm`J`Jf�X�� `�f�]{hRkA]{hW�T]{Y\]�YK��Ymlmf v Ym`­[ñ]A^s^o�/e�f v f�XZY
v Ym`J`JVTc�Ym`IlmV�e �4YB`JY\e/h��/w hRj{VThKkAXZf�laYm`J`Jf�X�}IäiY\k�Y\e{_�bse�c�f�e�hRj{YG@IKJMLONPIRQ XZYmc�bd`JhJY\Xt`JYmhJhRbse{cT`m�WV�euVThJhJY v k{h�hJf�`JY\e{_�V v Ym`Rn`JV�cTYip?j{Y\e�hRj{Y��T]{Y\]{Y�bd`­[ñ]A^s^�pWbs^s^�Y\bdhRj{Y\XK`Rbdc�e�V�^�V�e�Ym��lmY\k{hRbdf�e�f�X
`JhJV�^s^*hRj�Y�k/XZf�lmYm`J`Jf�X�]/e/hRbs^*hRj�Y�f�]{hRk/]�hi�T]�Y\]{Y�Y v k{hRbdYm`m}K��hJV�^s^sbse{chRj{Y�k/XZf�lmYm`J`Jf�XB`Rj{f�]/^d_$e�f�h���Y�_Af�e�Y�bs[?hRj�YBk/XZf�lmYm`J`Jf�X�e{YmYm_/`IhJf
k{V�XZhRbdlZbsk�V�hJY�bse�Y v k{hRwTbse{c�hRj{Y�e�YahRpWf�XJq�}
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�Wj{Y��{VT`Rbdl(V�XZlJjAbdhJYmlahR]AXZY�pWY j�V�z�Y�f�]�hR^sbse{Ym_ÝlmV�eFf�eA^dw�j{V�e{_�^dY
ÛmnypWf�XZ_ v Ya`J`JVTcTYa`m}c�if�pWYmzTYZX���hRj{Y$V�XZlJj/bdhJYmlmhR]/XZYrlaf�]/^d_�YmV�`Rbs^dw
�4Y Ym��hJY\e{_AYm_uhJf�`JYZe�_uV�e{_rXZYmlmYZbdzTY z�V�XJbdV��A^dY�^dYZe�c�hRj v Ym`J`JV�cTYm`bse{l\^s]{_�bse4c�bseA�/eAbdhJY�^dY\e�c�hRj�`Jw�`JhJf�^sbdlB`JhRXZYaV v `m}��f j�V�e�_�^dY v Ym`J`JVTc�Ym`�^df�e�c�Y\XthRj�V�eFÛ
nypWf�XZ_A`m�Kp�Y�lmV�egzTbdYmphRj{YBbseAk/]{h�V�e�_(f�]{hRkA]{h�XZYmc�bd`JhJY\XZ`BVT`�`Jl\XZf�^s^sbse{c$pWbse�_/f�pK`BpWjAbdlJj
Ya�Tk�fT`JY�hJf$hRj{Y�k/XZfTc�XZV vBv YZX V�ÛmnRp�f�XZ_�`JYac v Y\e/htf�[�hRj{Y v Ym`Rn`JV�cTYT}uÞ�euV�_A_�bdhRbdf�e{V�^�lmf v�v V�e{_,�dS>G@NPIRQYQ�egf#J���`Jl\XZf�^s^d`�hRj{Ye{Ym��h­�{zTYipWf�XZ_/`*f�[�V�e�bse{lmf v bse{c v Ym`J`JV�cTY�bse/hJf�hRj{Y�bse/kA]{hWXZYmc�bd`Rn

hRwTk�Y�ã�h
pWf�XZ_/¤Aã V�_A_�XZYm`J`�f�[*hRj�Y�XZYa�T]�Ym`JhJYa_�^df�lmVThRbdf�e
pWf�XZ_�£Tã � ÷ f�[*hRj{YIhRjAXZYmV�_ pWjAbdlJj�pWbs^s^
j{V�e{_�^dY�XZYZkA^dw
pWf�XZ_{ø�ã � ÷ f�[*hRj{YIhRj/XZYmVT_ pWj/bdl=j�pWbs^s^
j{V�e{_�^dY�XZY\k/^dw
pWf�XZ_/ÿAã h
pWf�XZ_/þAã bd_ f�[*V�XZY v f�hJY�XZYmVT_�XZYm�T]{Ym`Jh v Ym`J`JV�cTY

�
bdc�]/XZY�ÿ/ã*�?j{Y v Ym`J`JV�cTYI[of�X v VThKf�[ªV�XZY v f�hJY�XZYmVT_�XZYm�T]{Ym`Jhm}

hJY\XZ`m}*Þ�e{V�^df�cTf�]�`R^dwT�iS>G@NPIRQYQ�egIRV2LB�T`JYZe�_/`KhRj�Y��{zTY v Ym`J`JVTc�YpWf�XZ_A`�bse(hRj�Y�f�]{hRk/]�hIXZYmc�bd`JhJYZXZ`IV�e{_�lmf�e/hRbse�]�Ya`Blmf v k�fT`Rbse{c hRj�Y`JV v Y v Ym`J`JVTc�YT}
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Þ�^dhRj{f�]{c�j e�f�e�Y�f�[�f�]AX(k�Y\XJ[of�X v V�e{lmY�`JhR]{_�bdYm` v YmV�`R]AXZYa`$hRj�Yl\] v ]/^dVThRbdz�Y�k4Y\XJ[of�X v V�e{lmY�f�[ v ]/^dhRbskA^dY(V�k/kA^sbdlmV�hRbdf�e�`m�KbdhBbd`Bb v nk�f�XZhJV�e/h�hJf�e{fThJYBhRj{VThIf�]AXI�{VT`Rbdl�V�XZlJj/bdhJYmlmhR]/XZY�lmf�]A^d_��4YBYmVT`Rbs^dw
Ym��hJY\e{_/Ym_�hJf$j{V�e{_�^dY(V v ]/^dhRbsn¸]{`JY\X�Y\e/zTbsXZf�e v Y\e/hm} � f�XZYaf�z�Y\X��hRj{Y�e�YmlaYm`J`JV�XZwtYm��hJY\e{`Rbdf�e{`IpWf�]/^d_�e�f�hKV� �Ymlah�hRj{YIf�k{hRb v bdßmV�hRbdf�e{`pWjAbdlJj�pWYip?bs^s^�k/XZf�k4fT`JYT}
�?j{Y\XZYtV�XZY hRp�f hRwTk�Ym`�f�[ v Ym`J`JV�cTYm`�pWj/bdl=juXZYm�T]AbsXZY `Rk4Yml\bdV�^j{V�e{_�^sbse{c�bse�V v ]A^dhRbsno]{`JY\XKY\e/zTbsXZf�e v Y\e/hmã v Ym`J`JVTc�Ym`*_AYm`JhRbse{Ym_B[of�XhRj{Y�f�k�Y\XZV�hRbse�c�`Jw�`JhJY v �*V�e{_ v Ya`J`JVTcTYa`�_/Ym`JhRbse{Ym_r[of�XIkAXZf�laYm`J`JYm`fThRj{Y\X�hRj{V�e�hRj{YBl\]/XJXZY\e/hR^dw�VTlmhRbdz�Y�kAXZf�laYm`J`m}I� Ym`J`JV�cTYm`I_/Ym`JhRbse{Ym_

[of�XKhRj�Yif�k�YZXZVThRbse{c�`Jw�`JhJY v v ]{`Jh­��YihRXZYmVThJYm_tVT`­k/XJbdzTbs^dYmc�Ym_ v Ym`Rn`JVTc�Ym`m} ��f c�]�V�XZV�e/hJYmY�kAXZf�hJYmlmhRbdf�e��WhRj{Y�V�XJXJbdz�V�^?f�[iV�kAXJbdzTbs^dYacTYm_
v Ym`J`JV�cTYIlmf�]A^d_ bse/hJY\XJXJ]/k�hihRj�Y�k/XZf�lmYm`J`Jf�XIf�XKhRj�Y v Ym`J`JVTc�Y�lmf�]A^d_��YI`JhJf�XZYm_�bse kAXJbdzTbs^dYacTYm_$`JhJV�hJY�]Ae/hRbs^ªhRj�Y�f�k4Y\XZVThRbse{c�`Jw�`JhJY v laV�ej{V�e{_�^dY�bdhm}
�?j{Y\XZY�V�XZY�hRpWf���V�`Rbdl v YmlJj{V�e/bd` v `�[of�XIj�V�e�_�^sbse�c v Ym`J`JVTc�Ym`_/Ym`JhRbse�Ya_ [�f�X bse{VTlmhRbdz�Y�k/XZf�lmYm`J`JYa`m} ��[BV�^s^�k/XZf�lmYm`J`Jf�XZ`$lmf�e/hJYa��h

`JpWbdhJl=j�`JwTe�lJj/XZf�e{f�]{`R^dw���f�X?hRb v Y\ny`R^sbdlmYT��hRj�YZe `R]{l=j v Ym`J`JVTc�Ym`�laV�e��YBV�z�f�bd_/Ym_��/w�_�XZV�bse/bse{c�hRj{Y"e{YmhypWf�XJq bse���YmhypWYmY\e�hRb v YZnR`R^sbdlaYm`m}�WjAbd`�bd`�hRj{Y�`JhRXZV�hJYmcTw�]�`JYm_$�/w$hRj{Y UW��n�Û Ú �
ÞiäC���®ø�ÜR}(~�euhRj�Y
fThRj{Y\X�j�V�e�_���bs[{YmV�l=jIk/XZf�lmYm`J`Jf�X*lmf�e/hJYm��h�`JpWbdhJlJj�Ya`,bse{_AY\k4Y\e�_/Y\e/hR^ñwT�
hRj{Y\e�YmV�l=j v Ym`J`JVTc�Y v ]{`Jh���Y�hJVTcTc�Ym_$pWbdhRj$bdhJ`�k/XZf�lmYm`J`�bd_/Y\e/hRbsn�{lmVThRbdf�e�e�] v ��YZXM� ÷ �oôC�\}�Þ�`�V v Ym`J`JVTc�Y�V�XJXJbdz�Ym`m�*hRj�Y�e�YahRpWf�XJqbse/hJY\XJ[oV�lmYIpWbs^s^�l=j{YmlJq�pWj{YmhRj{Y\XWbdhJ` ÷ �¸ô v VThJlJj{Ym`WhRj{Y ÷ �¸ôgf�[ªhRj�Yl\]/XJXZY\e/hR^dw$V�lmhRbdzTY�kAXZf�lmYa`J`m} ��[We�f�hm�*hRj�Y�e{YmhypWf�XJq�bse/hJY\XJ[oV�lmY�pWbs^s^
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�®bse{lmYT�Wbse v V�e/w v Ym`J`JVTc�Y�k{VT`J`Rbse{c v f�_AY\^d`�hRj{Y�e�] v �4Y\X�f�[[�XZYm�T]{Y\e/hR^dw�bse/zTf�q®Ym_�j{V�e{_�^dY\XZ`�bd`BXZY\^dV�hRbdzTY\^dwg` v V�^s^o� v fT`Jh v Ym`Rn`JVTc�Ym`WpWbs^s^�e{f�^df�e{cTY\XKe{YmYm_BhJfIc�Y\e{Y\XZVThJYiV�e{_�`JYZe�_BVIÿ®ø
no�/bdh­bd_AYZeAn

hRbs�{Y\X�}���e$`Jw�`JhJY v `Ip?j{Y\XZYBhRj{Y\XZYBV�XZY v f�XZY v Ym`J`JV�cTYBbd_AYZe/hRbs��Y\XZ`hRj{V�e�lmV�e���Y�XZY\kAXZYa`JY\e/hJYm_�bse�[of�]/X
�/bdhJ`m��V�e$ùyYm`JlmV�k4Ymú�hywTk�YWlmV�e���Y
��Y�`JhJf�XZYm_�bse�hRj�YI[of�]AXK�/bdh��{Y\^d_ pWj�Y\e�f�e�YIf�[*hRj�Y�^dYa`J`Ilmf vBv f�e
v Ym`J`JV�cTY�hRwTk�Ya`?bd`ihJf���YI`JY\e/hm}
�,bse{Ym`�£mþ8n�£
Û�f�[ihRj{Y��{VT`Rbdl Ya��V v k/^dY lmV�e(e�f�p|��Ytf v bdhJhJYm_�}��e{`JhJYmV�_$pWYBlmV�e�`Rk�YmlZbs[ow$hRj{YBhRwTk�Y�f�[KhRj�Y v Ya`J`JVTcTY�_�bsXZYmlmhR^dw�bsehRj{YOS>ZHJM[ lmf vBv V�e{_5�o�,bse{Y�ûBf�[�hRj{Y�f�k�hRb v bdßmYm_ j�V�e�_�^dY\Xg�\}
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� _ Q�N�O �*ë � í �¯® _ ¨�P�/IQ�PJ©
~�]/XWe{Ym��hKf�k{hRb v bdßmV�hRbdf�e(f�k{hRb v bdßmYm`ihRj�YIlmf vBv f�e lmV�`JY�f�[�XZY\k/^dwTnbse{c�hJf�f�X�[of�XZpWV�XZ_�bse�c�k{V�XZh�f�[?V v Ym`J`JVTc�YT}t�rj{Y\e$XZY\k/^dwTbse�c(hJfhRj{Y­XZY v fThJY�XZYmVT_IXZYm�T]{Ym`Jh
bse�f�]/X*Ym��V v kA^dY���hRj�Y*kAXZf�lmYa`J`Jf�X�j{VT_�hJfYa�TkA^sbdl\bdhR^dw�lmf�k/w���YZ^d_A`�[�XZf v hRj{YIbse�lmf v bse{c v Ya`J`JVTcTY�bse/hJf��{Y\^d_A`f�[�hRj{Y�f�]�hJc�f�bse{c v Ym`J`JVTc�Y°�o��bse�Ya`Wü#n�£m¤p�\}���e�cTY\e{Y\XZV�^o�/Ymz�Y\XZwIj�V�eAn_�^dY\X;p?j/bdlJj�XZY\k/^dw�`�hJfBV v Ym`J`JVTc�YIpWbs^s^
j{V�z�YIhJfBlmf�k/w�hRj{YI� ÷ àT� ÷k{V�bsX;f�[*hRj{Y"XZYZkA^dw�j�V�e�_�^dY\XI[�XZf v hRj�YIbse�laf v bse{c v Ya`J`JVTcTY�hJfBhRj{Yf�]�hJc�f�bse{c v Ym`J`JV�cTYT}��Tb v bs^dV�XJ^dw��*YmzTYZXZw�j�V�e�_�^dY\X�p?j/bdlJj�[of�XZpWV�XZ_/`k{V�XZhKf�[�V v Ya`J`JVTcTYIpWbs^s^�j{V�zTYIhJf�lmf�k/wthRj�YI_/VThJV��{Y\^d_/`�[�XZf v hRj{Ybse{lmf v bse�c v Ym`J`JV�cTYIbse/hJf�hRj{YIf�]{hJcTf�bse�c v Ym`J`JV�cTYT}��e�f�XZ_/Y\XWhJfIV�z�f�bd_�hRj/bd`*f�z�Y\XJj{YmVT_��/pWYWj�V�zTYK_/Y\�/e�Ym_thRpWfi`Rk�Y\n
lZbdV�^ v f�_/Ym`Bf�[ihRj{YXS>ZHJM[ laf vBv V�e�_�ãXNRZH�CQ�± V�e{_w�YIRNWe²³UXNR[�}i�rj{Y\e&f�e�Y�f�[BhRj{Ym`JY v f�_/Ym`�bd`�]{`JYm_��IhRj{Y´S>ZHJM[laf vBv V�e�_�lmf v k�fT`JYa`­V�e�f�]{hJcTf�bse{c v Ym`J`JVTc�Y­]{`Rbse�cilmY\XZhJV�bse�bseAk/]�hXZYac�bd`JhJY\XZ`�bse k/^dVTlmY�f�[*laY\XZhJV�bse(f�]{hRkA]{h�XZYac�bd`JhJY\XZ`m��hRj�]{`�XZY v f�zTbse{chRj{Y�e{YmYm_$hJf�lmf�k/wT}B�{f�X�Ym��V v kA^dY��
bse�hRj{YRNRZH�CQ�± v f�_AY��
hRj{YS>ZdJM[&lmf vBv V�e{_Blmf v k�fT`JYm`*V v Ym`J`JVTc�Y­]�`Rbse{c�XZYmc�bd`JhJY\XZ`YB%��V�e�_BD�,��bse k/^dVTlmY�f�[�=3?�V�e{_2=>�A}
�WjAbd`K[oYmV�hR]AXZYIV�^s^df�pK`K]�`KhJfIXZY v f�zTYI��bse�Ym`;üqn{£m¤�f�[ªhRj�Y��{VT`RbdlYa��V v k/^dY�V�e{_ XZY\k/^dVTlaY$hRj�Y v �/wghRj{Y�ùonoXZY\kA^dw�úuf�k{hRbdf�eÝhJf�hRj{YS>ZdJM[ålaf vBv V�e�_5�o��bse�Y�ûBf�[�hRj{Y�f�k�hRb v bdßaYm_�j{V�e{_�^dY\Xg�\}

��æ
��æ
� . Q{PJ©�/IQ�P ë L�N�NT¬sN�O ë © ïrë N�N�Q ��ë�¦�§ O ë P%��P ë OaQ�O�¬s¨ §
�Wj{Y��{VT`Rbdl�V�XZlJjAbdhJYalmhR]AXZYtpWYIj�V�zTY�_/Ym`Jl\XJbs��Ya_$`Jf�[oV�X;_�bd`Rk{VThJlJj{Ym`
V�XJXJbdzTYm_ v Ym`J`JV�cTYm`Klmf v kA^dYahJY\^dwBbse `Jf�[�hRpWV�XZYT}���fI_�bd`Rk�V�hJl=j�V�etV�XJnXJbdz�Ym_ v Ym`J`JVTc�YT�/hRj�Yi`Jf�[ohypWV�XZY v ]�`JhWc�Ymh*hRj�YihRwTk�Yif�[�hRj�YiV�XJXJbdz�Ym_
v Ym`J`JVTc�YT�A]{`JY�hRj/bd`�hJf�lmf v kA]{hJY�hRj�Y�bse{`JhRXJ]�lahRbdf�e(VT_/_�XZYm`J`if�[*hRj{Yj{V�e{_�^dY\X�[of�X�hRj�V�h v Ym`J`JVTc�YT�WV�e�_$hRj{Y\eT
R] v k�hJf hRj{VTh�j{V�e{_�^dY\X�}�Wj{Ym`JY�`JhJYZk�`Blaf�XJXZYm`Rk�f�e�_uhJf���bse�Ya`Bþsn®û�f�[�hRj{Y��{VT`Rbdl�j{V�e{_�^dY\X�}
��e�lmf�e/hRXZV�`Jhm��`Rj�V�XZYm_ v Y v f�XZw�V�e�_ _/VThJV�¯�f�pÝV�XZlJj/bdhJYmlmhR]/XZYm`IlmV�eV�e�V�^dw�ßmY�hRj�YIhywTk�YIf�[ªhRj�YIV�XJXJbdzTYm_ v Ym`J`JVTc�Y�V�e�_�bse/zTf�q�Y�hRj�Yilmf�XJnXZYalmh v Ya`J`JVTcTY�j�V�e�_�^dY\X�bse$j�V�XZ_Ap�V�XZYT}I�Wj{Y\XZYIbd`�e�f�XZYmVT`Jf�e$pWj/wV�kAXZf�c�XZV v�v Y\XIzTbd`Rbs�/^dYBbse/hJY\XJ[oV�lmYIlmf�]/^d_ e�f�h�_/fBhRj{Y�`JV v YT}��Y�V�l=j/bdYmz�Y�j{V�XZ_/pWV�XZYtY\°�l\bdY\e{lmw$zTbdV�V�e�VT_/_�bdhRbdf�e�V�^IXZYmc�bd`Rn
hJYZX���hRj�Y@©ªz#��fg��XZYmc�bd`JhJY\X�}I�Wj�YO©³z#��f#�$XZYmc�bd`JhJY\XIk/XZYmlmf v k/]�hJYm`bse�j{V�XZ_/pWV�XZY�hRj{YBbse�`JhRXJ]{lmhRbdf�e�VT_/_�XZYa`J`Bf�[ihRj{Y�j{V�e{_�^dY\XB[of�XBhRj{Y
lZ]AXJXZY\e/h*bseAk/]�h v Ya`J`JVTcTY�}­��fI_�bd`Rk{VThJlJj V�e�bse{lmf v bse�c v Ym`J`JV�cTYihJfhRj{Y�lmf�XJXZYalmh v Ym`J`JVTc�Y�j{V�e{_�^dY\X��WpWY�f�e/^dw�e�YaYm_�hJfW
R] v k�hJf hRj{Ylaf�e/hJY\e/hJ`if�[*hRj{YO©ªz#��f#� XZYmc�bd`JhJY\X�}
��f$lmf v k/]�hJY�hRj�Y�VT_/_�XZYm`J`�f�[�hRj�Y j�V�e�_�^dY\X�pWY v ]{`Jh�j{V�z�Y`Jf v Y�lmf�e/z�Y\e/hRbdf�e{`Bf�e�pWj�Y\XZY�hRj�Y�j{V�e{_�^dY\XZ`BV�XZY�`JhJf�XZYm_,}��
bsXZ`Jhm�p�Y�]{`JY�V�e�VT_/_�bdhRbdf�e�V�^�XZYmc�bd`JhJYZX�ãYfg�>µ°|}z#��}W�Wj/bd`­XZYmc�bd`JhJY\Xi`Rj�f�]A^d_

�4Y�^df�VT_/Ym_�pWbdhRjFhRj{Y `JhJV�XZhRbse{c�V�_A_�XZYm`J`�f�[�hRj�Y�V�XZYaV�bseFpWjAbdlJj
hRj{Y v Ya`J`JVTcTYBj{V�e{_�^dYZXZ`BV�XZY�`JhJf�XZYa_,}���f�lmf v kA]{hJYX©ªz#��fg�­�
hRj{Ye{YmhypWf�XJqibse/hJY\XJ[oVTlaY­XZY\k/^dVTlmYm`�laY\XZhJV�bse��AbdhJ`�f�[�hRj{Y¤f#�>µ°|}z#�KXZYmc�bd`JhJY\X
pWbdhRj�hRj{YIhRwTk�YI�/bdhJ`�f�[*hRj{YIV�XJXJbdz�Ym_ v Ym`J`JVTc�YT}W�Wj/bd`�V�^s^df�pK`IYmV�l=j
v Ym`J`JVTc�Y�hRwTk4Y�hJft_�bd`Rk{VThJlJjghJftV _�bs 4Y\XZY\e/h�j{V�e{_�^dYZX�}���Y v ]{`JhV�^d`Jf�j{V�e{_�^dY v Ya`J`JVTcTYa`m��`R]�lJj�VT`�hRj{Y�XZY v fThJY�XZYmV�_"XZY\k/^dw v Ym`J`JV�cTYT�pWj/bdl=ju`Rk�Yal\bs[ow$hRj{Y�VT_/_�XZYm`J`�f�[KhRj{Y\bsXBj{V�e{_�^dYZXBbseuhRj�Y v Ym`J`JV�cTYT}��Y v V�XJq�hRj�Ya`JY v Ym`J`JV�cTYm`�hRwTk�Y�¤A}B�{f�XIhywTk�Y�¤ v Ym`J`JVTc�Ym`m��hRj{Y©³z#��f#�$XZYmc�bd`JhJY\X�VT`J`R] v Ym`IhRj{VThIhRj{YBV�_A_�XZYm`J`�f�[�hRj�Y�j{V�e{_�^dY\XBbd`c�bdzTY\eg�/w(��f�XZ_�£tf�[IhRj{Y v Ym`J`JVTc�YT�WV�e�_uhRj�V�h�bd`�hRj�Ytz�V�^s]�Y bdhXZYahR]AXJe{`m}
Þ�`�_AYm`JlZXJbs��Ym_ `Jf�[oV�X��T��Y\[�f�XZY�]{`Rbse�cBhRj{YIz�V�^s]{Y�bseT©ªzg��f#��pWY

v ]{`Jh"�/XZ`JhBlJj�YmlJq(hJf v V�q®Y�`R]/XZY�hRj{VTh�V v Ym`J`JV�cTY�j�V�`�V�XJXJbdzTYm_�}�o�Wj/bd`�lmf�XJXZYa`Rk�f�e{_A`�hJfK��bse�Ym`W£	n�ÿWbse�hRj�Y*V���f�z�Y­Ym��V v k/^dYT}-���rj{Y\ehRj{Y\XZY�bd`Ke�f�e�Yap v Ym`J`JV�cTYT��©ªz#��fg��pWbs^s^*XZYmhR]/XJe�V�`Rk�YmlZbdV�^*j�V�eAn_�^dY\X;VT_/_�XZYm`J`m�{lmf�XJXZYa`Rk�f�e{_�bse{c�hJf�XZY\kA^dV�l\bse{c��/bdhJ`�f�[*hRj�YOfg�>µ°|}z#�
XZYac�bd`JhJY\X;p?bdhRj�hywTk�Y��/bdhJ`�¤T¤�¤T¤/}
õ�`Rbse{cIhRj{Ym`JYW[oYmVThR]/XZYm`m��p�YWlmV�e�e{f�p�XZY\k/^dVTlmYK�,bse{Ym`K£!n®ûIf�[�hRj{Y

Ya��V v k/^dYB�/w�`Rb v k/^dw�XZYaVT_�bse�c V�e�_R
R] v kAbse{c hJfX©ªz#��fg�­}��Wj{Ym`JYlaf vBv V�e�_/`KV�XZYK`Rj{f�pWe�bset�,bse{Ym`I£!n�ø"f�[
hRj{YKf�k{hRb v bdßmYm_�j{V�e{_�^dY\X�}
�Wj�Y�lmf�_AY�f�[{hRj�YWf�k�hRb v bdßmYm_Bj�V�e�_�^dY\X v V�wIYm�Tk�Y\XJbdYZe�lmYi_AYZ^dV�w�`V�[ohJY\X*��bse�Ym`K£!n�ø�}*�Wj�YZXZY v V�w���YWVi_AY\^dV�wBV�[ohJY\X*��bse�YI£WlaV�]{`JYm_��/w

  0000  if there is no arrived message
  0001  if an exceptional condition exists
  input message type  otherwise

iafull = 1 if input queue is almost full

oafull = 1 if output queue is almost full

iafull
oafull

Ip-Base[31:14] handler ID
31

14
13

12
11 8 7 0

MsgIP:

MsgIP:

Case 2:

Case 1:

Incoming Message Word:  i1
031

0 . . . 0

oafull

handler ID =

iafull

{

�
bdc�]/XZY�ü�ã>�iV�XZ_/pWV�XZYIlmf v k/]�hJV�hRbdf�e�f�[�©ªz#��fg��}A��wTkAbdlmV�^s^dw lmVT`JY£ V�kAk/^sbdYm`m}¡��[�hRj{Y\XZY V�XZY e�f(Ym��lmY\k{hRbdf�e{V�^�lmf�e{_�bdhRbdf�e{`m�"e{Y\bdhRj{Y\X
�T]{Y\]�Y�bd`�f�zTYZX�bdhJ`�hRj/XZYm`Rj{f�^d_��KV�e{_�hRj{Y V�XJXJbdzTYa_ v Ym`J`JVTc�Y�bd`�f�[hRwTk4YI¤A��hRj{Y\e�lmV�`JY�ø�V�k/k/^sbdYm`m}

hRj{Y�^dVThJY\e{lmw���YahRpWYmYZe$hRj{Y"XZYaVT_�V�e{_�]{`JYBf�[�hRj{YP©ªzg��f#�rz�V�^s]�YT}
�Wj�YY
y] v k�VThK�,bse{Y�ø v V�w�lmV�]{`JY�V�_A_�bdhRbdf�e{V�^�_/Y\^dV�w���YmlaV�]{`JYBpWYlmV�eAe{fTh
�/^s^�V�e/wI_AYZ^dV�wI`R^df�hJ`­V�[ohJY\XªhRj�Y�
R] v k
}ª��Y*lmV�e v V�`Rq�hRj�Ym`JY_/Y\^dV�w�`5�/wIf�zTYZXJ^dV�k/kAbse{c�hRj{Y­k/XZf�lmYm`J`Rbse{cIf�[{f�e{Y v Ym`J`JV�cTYWpWbdhRj�hRj�Y_�bd`Rk�V�hJl=j/bse�c�f�[�hRj{Y"e{Ym��h v Ym`J`JVTc�YT}H�if�pWYmzTYZX���p?bdhRj{f�]{h�[�]/XZhRj�YZXf�k{hRb v bdßmV�hRbdf�e{`m�WhRj/bd`"bd`�e{fThIV�^dpWV�w�`"k4fT`J`Rbs�/^dYT}t��e(f�]/X�Ym��V v kA^dYT�pWY�lmV�e/e{fThIXZYmVT_E©ªz#��fg��f�[�hRj�Y�e{Ym��h v Ym`J`JV�cTY�]/e/hRbs^KhRj{Y�e�Ya��h
v Ym`J`JV�cTY�j�V�`�V�_Az�V�e�lmYa_rbse/hJf$hRj{Y�bse/kA]{hBXZYmc�bd`JhJYZXZ`m}��?j/bd`B_/f�Ym`e{fThWj�V�kAk4Y\e�]/e/hRbs^�hRj{YI^dVT`JhWbse�`JhRXJ]{lmhRbdf�e�f�[ªhRjAbd`Kj�V�e�_�^dY\X�}
�rbdhRjÝV�eFVT_/_�bdhRbdf�e�V�^�XZYac�bd`JhJY\X��@J2�(¶�{8©ªz#�3f#�­��p�Y�lmV�e��/^s^

VT_/_�bdhRbdf�e{V�^�_AY\^dV�wt`R^dfThJ`Wbse�hRj�YI_�bd`Rk{VThJlJj XZf�]{hRbse�YT}«J2�(¶�{8©ªz#��fg�
lmf v kA]{hJYm`ihRj�YIj�V�e�_�^dY\X�V�_A_�XZYm`J`�[�f�XIhRj{Y�e{Ym��h v Ya`J`JVTcTY��(
R]�`JhKV�`hRj{YP©ªzg��f#��lmf v k/]�hJYm`�bdhW[of�XIhRj{YIl\]/XJXZY\e/h v Ya`J`JVTcTY�}Kä�bd`Rk{VThJlJjAnbse{c hJf2J2�(¶�{8©³z#��f#�rbse{`JhJYmVT_(f�[«©ªz#��f#�­��V�^s^df�pK`�hRj�Y�`Jf�[ohypWV�XZY
hJf�V�^dpWV�w�`�f�z�Y\XJ^dV�k�hRj�Y�k/XZf�lmYm`J`Rbse{c�f�[If�e�Y v Ym`J`JVTc�Y p?bdhRj�hRj�Y_�bd`Rk�V�hJl=j/bse�c f�[*hRj�Y�e{Ym��hm}

��æ
�5æ-, ç ��O�¬ � ¬;: ë © ð ¨�« § ©�Q�P��m`�¨ § ©�¬sO�¬s¨ § N
��e�VT_/_�bdhRbdf�e hJf v Ym`J`JVTc�Y?j{V�e{_�^sbse�c/��pWYWV�^d`Jf�]{`JYWj�V�XZ_Ap�V�XZYKVT`J`Rbd`RnhJV�e{lmYIhJf�j{V�e{_�^dY�bseA[ñXZYm�T]�YZe/h���f�]Ae{_AV�XZw lmf�e{_�bdhRbdf�e{`m}K��f�XiYm��V v nk/^dYT��pWYI]�`JY�j�V�XZ_ApWV�XZYBVT`J`Rbd`JhJV�e�laY�hJf�V�zTf�bd_�e�YmhypWf�XJq�lZ^dfTcTc�bse�c/}
�KYmlmf�zTYZXJbse�c�[�XZf v V$l\^dfTc�cTYm_�e{YmhypWf�XJq�lmV�eu��Y zTY\XZw�lmf�`JhR^dw�V�`
v ]A^dhRbsk/^dY$kAXZf�lmYa`J`Jf�XZ`�hJV�q�Y�Ym��lmYZk�hRbdf�e�` hJf$j{V�e{_�^dY�f�zTY\XJ¯{f�p f�[hRj{Y\bsX�f�]{hRk/]�hB�T]{Y\]{Ym`m}�~�e{Y�pWV�w�hJf�q®YmY\k�hRj/bd`B`RbdhR]{VThRbdf�eu[�XZf vj{V�k/k�Y\e/bse�c�bd`��/wI[�XZYm�T]{Y\e/hR^dw�XZYmV�_�bse{c�hRj{Y�S>L�U�LWVXS�XZYmc�bd`JhJYZXWhJf
_/YmhJY\X v bse{YIhRj�YI`RbdßaY�f�[ªhRj�YKbseAk/]{h�V�e{_�f�]{hRkA]{hK�T]�YZ]�Ym`m}?��[�Y\bdhRj{Y\X�T]{Y\]�Yi`JhJV�XZhJ`Wc�YmhJhRbse{c�hJf�fI[�]/^s^o�Ap�Y�laV�ethJV�q®Y�V�lmhRbdf�e{`KhJfIYmVT`JYihRj�Y
e{YmhRpWf�XJq�^df�VT_�}W��f�XWYa��V v k/^dYT��bs[�hRj�YWbse/kA]{hK�T]�Y\]{Y�`JhJV�XZhJ`­c�YmhJhRbse{chJf�f�[�]/^s^o��pWY v V�w�p�V�e/hWhJf�j{V�e{_�^dY�V�^s^��T]{Y\]�Ya_ v Ym`J`JVTc�Ym`��4Y\[of�XZYwTbdY\^d_�bse�c�hRj{Y�kAXZf�laYm`J`Jf�X�hJf�fThRj{Y\X�lmf v kA]{hJVThRbdf�e
}���[�hRj�Y�f�]{hRkA]{h�T]{Y\]�Y�`JhJV�XZhJ`IcTYahJhRbse�cthJf�f�[�]/^s^o�
p�Y v V�w pWV�e/h�hJf�`JhJf�k(`JY\e{_�bse{c
v Ym`J`JV�cTYm`K[of�XiVBpWj/bs^dYT}
��f�pWYmz�Y\X���laf�e/hRbse�]{f�]{`R^dw&l=j{YmlJq�bse�cu�T]�YZ]�Y�^dYZe�c�hRj�`�bse�`Jf�[ohRn

pWV�XZY�bsegf�XZ_/Y\XthJf�k/XZYmzTYZe/h�hRj{YT�­j{f�k�YZ[�]A^s^dw���XZV�XZY lmf�e�_�bdhRbdf�e�f�[
e{YmhRpWf�XJq$f�z�Y\XJ¯�f�p|bd`�zTY\XZw�bse�Y\°�l\bdY\e/hm}$��YBj�V�z�Y�e{fTh�YmzTY\e�bse/n
l\^s]{_AYa_�hRj/bd`�`JhJY\k bse�f�]AXK�{VT`Rbdl�j{V�e{_�^dY\X�}K��fB_/f�hRj/bd`�YZ°�l\bdY\e/hR^dwT�
pWY kAXZf�zTbd_/Y�j{V�XZ_/pWV�XZY$V�`J`Rbd`JhJYm_Fl=j{YmlJq/` hRjAXZf�]�c�j&hRj{Y5©³z#��f#�
XZYmc�bd`JhJY\X�}
�
bdc�]/XZY�ü­bs^s^s]{`JhRXZVThJYm`�hRj�YWlaf v k/]�hJV�hRbdf�e�f�[�©³z#��f#�­��bse�lZ^s]�_�bse�chRj{Y�lJj{Yml=q�bse{c$f�[K�T]�YZ]�Y�^dY\e�c�hRj�`m}���j�Y\e{Ymz�Y\X�hRj{Y�bse/k/]�hB�T]{Y\]{Y



^dYZe�c�hRj�f�XihRj�YIf�]�hRk/]{h��T]{Y\]{Y"^dYZe�c�hRj�Ym��lmYmYm_/`KVBlmY\XZhJV�bse�hRjAXZYa`RjAn
f�^d_,��hRj{Y@B�|(·	§>�D��f�XihRj�YC=1|�·¸§>�+�,�/bdh�bse�hRj{Y@©ªz#��f#��XZYmc�bd`JhJY\XIc�YmhJ`
`JYahm}­�Wj{YI�T]�YZ]�Y�hRjAXZYa`Rj�f�^d_�V�h�pWj/bdl=j�hRj�Ya`JY"�/bdhJ`�c�YmhK`JYmhKlmV�et��Y
`JYah?bse{_/Y\k�Y\e{_AYZe/hR^dw�[of�XKYmV�l=j��T]�Y\]{YIbse hRj{YOGPIRJMLWNPIRQ$XZYmc�bd`Rn
hJYZX�}­��Y�j{V�zTYIlJj�f�`JY\e�hJf�_AY\�/e{Y"[of�]AX?zTY\XZ`Rbdf�e�`if�[*YmV�l=j v Ym`J`JVTc�Yj{V�e{_�^dY\X­bse{`JhJYmV�_�f�[/_AY\�/e/bse�cIhypWf­e{Ymp v Ym`J`JV�cTY�j�V�e�_�^dY\XZ`*hJfWj�V�eAn_�^dYIhRj{YI`Rk�Yml\bdV�^*lmf�e{_�bdhRbdf�e�f�[*V��T]�YZ]�YIYm��laYmYm_�bse�c�bdhJ`�hRj/XZYm`Rj{f�^d_�}
��jAbs^dY�hRj/bd`�lJj{f�bdlmY�]{`JYm`B]Ak v f�XZY v Y v f�XZw$hJf j�f�^d_ghRj�Y�j�V�eAn_�^dY\X�lmf�_/YT�,bdhiV�^s^df�pK`�YaVTlJj v Ya`J`JVTcTY�j�V�e�_�^dY\X�hJf�bse{_AY\k4Y\e�_/Y\e/hR^dw_/Yml\bd_/YBj�f�p&hJf�XZYm`Rk�f�e�_�hJf�hRj{Ym`JY�lmf�e{_�bdhRbdf�e�`m}��{f�X�bse{`JhJV�e{lmYT�ªV
v Ym`J`JVTc�Y"j{V�e{_�^dYZXIhRj{VTh�_/f�Ym`We{fThK`JY\e{_ V�e/wBe�Yap v Ya`J`JVTcTYa` v V�wbdc�e�f�XZY�hRj{YI`JhJVThJYIf�[�hRj{YIf�]{hRkA]{h��T]{Y\]{YT}WÞF`Rj{f�XZh v Ym`J`JV�cTYIj�V�eAn_�^dY\X v V�w�kAXZf�lmYa`J`�bdhJ` v Ym`J`JV�cTYBYazTY\e�pWj{Y\e�hRj�Y�bseAk/]�hI�T]{Y\]{Y�bd`c�YmhJhRbse{c�[ñ]A^s^o}
�Wj�YZXZY�V�XZY V�^d`Jf�f�hRj�YZX�XZV�XZY laf�e{_�bdhRbdf�e�`$pWj/bdl=jFp�Y _Af$e{fTh

p�V�e/hWhJf�lmf�e/hRbse�]{f�]{`R^dw lJj�YmlJq�[of�X�bse `Jf�[�hRpWV�XZYW�o`R]{l=jtVT`KV�e�YZXJXZf�X
bseuhRj{Y v Ym`J`JVTc�Y�bse/kA]{h�k�f�XZh	�\} �Wj�YBj{V�XZ_/pWV�XZYtV�^d`Jf�l=j{YmlJq/`"[�f�XV�e�_�XZY\k�f�XZhJ`�hRj{Ym`JYIYm��laY\k�hRbdf�e�V�^*lmf�e{_�bdhRbdf�e{`IhRjAXZf�]�c�j hRj{YOS>L�UPe
LOV2S$XZYmc�bd`JhJYZX�}B��fB��YBV��A^dY�hJfBXZY\k�f�XZhIYm��lmY\k{hRbdf�e{V�^ilmf�e�_�bdhRbdf�e{`
hRj/XZf�]{c�juhRj{YR©ªz#�3f#�rXZYmc�bd`JhJYZX���pWYB_�bd`JV�^s^df�p v Ym`J`JVTc�Ym`�f�[KhywTk�Y£�}��rj{Y\e�YazTY\XthRj{Y\XZY�bd`BV�euYm��lmY\k{hRbdf�e��WhRj{Y�[of�]AX¹��|1º������}�Tf#[
�/bdhJ`Bf�[C©³z#��f#�gV�XZY�`JYmh�hJf ¤T¤�¤A£T}��Wj/bd`�[of�X v `�V�erbse{`JhRXJ]{lmhRbdf�ek4f�bse/hJY\X�hJf$hRj{Y�Ym��lmY\k{hRbdf�eFj�V�e�_�^dY\X�} �Wj�Y Ym��laY\k�hRbdf�e�j{V�e{_�^dY\X
laV�ethRj�YZe�lJj{Yml=q�hRj�YdS>L�U�LWVXS�XZYmc�bd`JhJY\XKhJfI`JYmYKkAXZYal\bd`JY\^dw�pWjAbdlJj
Ya��lmY\k{hRbdf�e{V�^�lmf�e{_�bdhRbdf�e�j{VT`if�lml\]/XJXZYm_�}

� » 9�P ëAëg¦ � � í ë1��ë{§ OmQ�O�¬s¨ § N
��YmlmhRbdf�e(ø"_/Ym`Jl\XJbs�4Ym_�hRj{Y�k/XZfTc�XZV vBv Y\X�� `KzTbdYmpFf�[*VIe{YmhRpWf�XJq�bseAnhJYZXJ[oVTlmY��
e�f�hBhRj{Y�b v kA^dY v Y\e/hJVThRbdf�e
}(�?j/bd`B`JYmlahRbdf�eupWbs^s^K`R]�c�cTYm`Jh`JYazTY\XZV�^Ak�f�`J`Rbs�A^dYWb v k/^dY v YZe/hJVThRbdf�e4`m�AV�e�_�f�]{hR^sbse{Y�hRj{Y\bsX*lmfT`JhJ`�V�e�_�4Y\e�YZ��hJ`m}���YIpWbs^s^
XZYZ[oY\XKhJfBhRj{Ym`JY�b v k/^dY v YZe/hJVThRbdf�e{`Ibse f�]/XKk�Y\XJn[�f�X v V�e�lmY�`JhR]{_�bdYm`if�[���YmlmhRbdf�e�þA}�Wj�YIV�XZl=j/bdhJYmlmhR]/XZYBpWY�j{V�zTY�_AYa`Jl\XJbs��Ym_ bse�hRj�Y�k/XZYmzTbdf�]�`���Yml\n
hRbdf�etlmf�]/^d_���YKb v k/^dY v Y\e/hJYm_�bset`JYmzTY\XZV�^�_�bs �YZXZY\e/hKpWV�w�`­_/Y\k�Y\e{_�nbse{c�f�e�ã
6 hRj�YiY\e{lmf�_�bse{c�f�[�e�YmhypWf�XJq�bse/hJY\XJ[oVTlaYIlmf vBv V�e{_A`Wbse/hJf�k/XZf�nlmYm`J`Jf�X�� `Wbse{`JhRXJ]�lmhRbdf�e$`JYahm��V�e{_
6 hRj�Y v V�k/kAbse{cBf�[,e{YmhypWf�XJq�bse/hJY\XJ[oV�lmYWXZYmc�bd`JhJY\XZ`*bse/hJf"k/XZf�lmYm`Rn`Jf�X�� `K`JhJf�XZVTc�YT}

�Wj{Y\XZYKV�XZY v V�e/w�k4fT`J`Rbs�/^dYIpWV�w�`5bse�p?j/bdlJj�VIc�bdzTY\e�b v k/^dY v YZe/hJV�nhRbdf�etlmf�]/^d_�Y\e{lmf�_/Y�e{YmhRp�f�XJqBbse/hJY\XJ[�VTlmYilmf vBv V�e{_A`m}*�Wj�Ya`JY�laf v n
v V�e{_A`�lmf�]A^d_���Y�bse�laf�XJk�f�XZVThJYm_�bse/hJf$hRj{Y�k/XZf�lmYm`J`Jf�X�� `Bbse{`JhRXJ]�lZnhRbdf�eg`JYmhm}u�Wj�Yaw$lmf�]/^d_r�4Y VT`J`Rbdc�e{Ym_�e{Ymp f�k4lmf�_AYa`�f�XtVT`J`R] v YXZYa`JY\XZzTYm_ulmf�k/XZf�lmYm`J`Jf�X f�k�lmf�_/Ym`m}��®bse{lmY�hRj�Ym`JY laf vBv V�e�_/`m�KbseAnlZ^s]�_�bse�c¼S>ZHJM[�� `�þ�no�AbdhBhywTk�Y�V�e{_�[of�XZpWV�XZ_{à
XZY\k/^dw v f�_/YT��hJV�q®Y]/k f�eA^dwt`JYmzTYZe��/bdhJ`m��hRj{YmwBlmf�]A^d_ V�^d`Jf��4Y�bse{lmf�XJk�f�XZVThJYm_ bse/hJfBhRj{Y
]/e�]{`JYm_��AbdhJ`if�[ v V�e/w�Ym�Tbd`JhRbse{c�bse{`JhRXJ]{lmhRbdf�e{`m}K��f�XKb v k/^dY v YZe/hJV�nhRbdf�e�`KpWj/bdl=j�_Af�e{fTh�p?bd`RjthJf v f�_�bs[ow�hRj{Y�k/XZf�lmYm`J`Jf�X�bse{`JhRXJ]{lmhRbdf�e`JYahm�­hRj{YMJMZ�]XLóV�e{_wS>ZHJM[ laf vBv V�e�_/`�lmf�]/^d_r�4Y v Y v f�XZw
v V�k/k�Ym_�}$Þ `JhJf�XZYBbse/hJf�V�laY\XZhJV�bse v Y v f�XZw ^df�lmVThRbdf�e��o`	��lmf�]/^d_bse/bdhRbdVThJY�VRJMZ�]XLxf�XiVRS>ZHJM[ lmf v�v V�e{_,}�Wj�YZXZY�V�XZY�V�^d`Jf�`JYmz�Y\XZV�^*pWV�w�`Wbse(p?j/bdlJj$VBc�bdzTY\e�b v k/^dY v Y\e/nhJV�hRbdf�e�lmf�]/^d_�V�lmlmYm`J`WhRj{Y�e{YmhypWf�XJqBbse/hJYZXJ[oVTlmYKXZYmc�bd`JhJYZXZ`m}W��Y�j{V�z�Y
V�^sXZYmVT_/w�_�bd`Jl\]{`J`JYm_$`JYazTY\XZV�^*f�[*hRj{Ym`JY�bse�f�]/X�`R]/XZzTYmwT}i�Wj�YIbse/hJY\XJn
[�VTlmYKXZYmc�bd`JhJY\XZ`ilmf�]/^d_��4Y�bse�l\^s]{_/Ym_�bse�hRj�YKkAXZf�laYm`J`Jf�XKXZYmc�bd`JhJY\XK�A^dY
V�e�_�VTlalmYm`J`JYm_��/w hRj{Y�XZYmc�bd`JhJY\XI�{Y\^d_$f�[?V�e/w�bse{`JhRXJ]�lmhRbdf�e
}��Wj{Ymw
laf�]/^d_BV�^d`Jfi`Rbdh
bseB`JY\k{V�XZV�hJYK`JhJf�XZVTc�YWV�e{_I��Y­V�lmlmYm`J`JYa_�zTbdV�e{Ymp$f�kAn
laf�_AYm`�f�X
XZYm`JYZXZzTYm_�lmf�k/XZf�lmYm`J`Jf�XWf�k�lmf�_/Ym`m}*�
bse�V�^s^dwBhRj{Ymw�lmf�]A^d_���Y
v V�k/k�Ym_ hJf�lmY\XZhJV�bse v Y v f�XZwB^df�lmV�hRbdf�e{`�bse�hRj{Y�k/XZf�lmYm`J`Jf�XIlmV�l=j{Yf�X v V�bse v Y v f�XZwT}��f�X�Ym��V v kA^dY��ThRj{Y­¢�¢A£�£m¤T� ÷ v bdl\XZf�kAXZf�laYm`J`Jf�X Ú ��XZYg��ø
Ü Ú ö�Yml#��ø�Ülaf�e/hJV�bse{`�V�euf�e/nyl=j/bsk�e{YmhypWf�XJq$bse/hJYZXJ[oVTlmYtpWbdhRj�_�bd`Rk{VThJlJjgj�V�XZ_�n
p�V�XZY�f�k{hRb v bdßmVThRbdf�e�`�`Rb v bs^dV�X$hJf�hRj{fT`JY$_/Ym`Jl\XJbs�4Ym_�bse�hRjAbd`�k{V�nk4Y\X�}*�?j{Y�¢�¢A£�£m¤T� ÷ e�YahRpWf�XJq�bse/hJYZXJ[oVTlmYI`RbdhJ`Kf�e�hRj{Y�k/XZf�lmYm`J`Jf�X�� `
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�
bdc�]/XZY�¢Aã$ÞKegf� �nyl=j/bsk&laVTlJj�Y��{VT`JYm_gb v k/^dY v Y\e/hJV�hRbdf�eÝf�[�hRj�Ye{YmhRpWf�XJq�bse/hJY\XJ[oVTlaYT}

Þ�_/_�XZYm`J`i�,bse{Ym` ��e/[of�X v V�hRbdf�e
Û�ãsø bse/hJY\XJ[oVTlaY"XZYmc�bd`JhJY\XKe�] v ��Y\X
�/ã û hRwTk�YIf�[ v Ym`J`JVTc�YIhJf���Y�`JY\e/h£T£�ã £a¤ ¤A£Hnt��â*ô�ä&lmf vBv V�e�_£m¤Wnt��â*ô�ä�XZY\k/^dw�laf vBv V�e�_£T£Hnt��â*ô�ä�[of�XZpWV�XZ_tlmf v�v V�e{_¤T¤Wn�äif�e�� hWk�YZXJ[of�X v VB`JYZe�_£
ø ô�â�½��glmf vBv V�e{_

�
bdc�]/XZYH�/ã�â�e�lmf�_�bse{cBf�[�e{YmhypWf�XJq�bse/hJY\XJ[oV�lmY�lmf vBv V�e�_/`WV�e{_�XZYmc�nbd`JhJY\Xie�] v ��Y\Xibse/hJfBV v Y v f�XZw�V�_A_�XZYm`J`m}

`Jf�]/XZlmY�V�e{_$pWXJbdhJY\no�{VTlJq��/]�`JYa`�V�^df�e{c p?bdhRj�V�^s^�hRj�Y�fThRj{Y\XI[�]/e{l\n
hRbdf�e{V�^K]/eAbdhJ`m}(�Wj�Yt¢T¢A£�£m¤�� ÷ bd`�_�]{V�^Kbd`J`R]{Y�V�e{_�hRj�Y�e�YahRpWf�XJq
bse/hJY\XJ[oV�lmY�lmV�e(Ym��YmlZ]�hJY�hRp�f�lmf�kAXZf�lmYa`J`Jf�X�e�YmhypWf�XJq�bse{`JhRXJ]�lmhRbdf�e�`
k�Y\X;lmw�l\^dYT}Kâ*VTlJj�e{YmhypWf�XJqtbse�`JhRXJ]{lmhRbdf�e�lmV�e�`JY\e�_�hRp�f�z�V�^s]{Ym`If�X
XZYmV�_�f�e{Y�z�V�^s]�YI[�XZf v hRj�Y�bse/hJY\XJ[�VTlmYT}��YWj{V�z�YKl=j{fT`JY\e�hRjAXZYmYW^sbsq®Y\^dw�b v k/^dY v Y\e/hJV�hRbdf�e�`W[of�X*f�]/X­k4Y\XJn[of�X v V�e{lmYI`JhR]{_�bdYm`m}K�Wj{Ym`JYIV�XZY�ã

6 ~� �nyl=j/bsk�lmVTlJj�Y v V�k/k�Ym_Ibse/hJY\XJ[oV�lmY­XZYmc�bd`JhJY\XZ`
pWbdhRj v Y v f�XZw
v V�k/k�Ym_�lmf vBv V�e{_/`m}

6 ~�eAnylJjAbsk�lmVTlJj�Y v V�kAk�Ya_"bse/hJY\XJ[�VTlmY­XZYac�bd`JhJY\XZ`�pWbdhRj v Y v f�XZw
v V�k/k�Ym_�lmf vBv V�e{_/`m}

6 �KYmc�bd`JhJY\XJno�/^dY v V�k/k�Ym_Ibse/hJY\XJ[oV�lmY­XZYmc�bd`JhJY\XZ`�pWbdhRj�lmf vBv V�e{_A`Y\e{lmf�_AYa_�bse ]/e�]�`JYa_��AbdhJ`if�[�hRXJbdV�_�bdl�bse�`JhRXJ]{lmhRbdf�e{`m}
â*VTlJj$f�[*f�]/X�hRjAXZYmYIb v k/^dY v Y\e/hJV�hRbdf�e{`�j{VT`I_�bs �Y\XZY\e/hI_/Ym`Rbdc�e(b v nk/^sbdlmVThRbdf�e�`�bse�hJY\X v `Bf�[�k/XZf�lmYm`J`Jf�XtlJjAbskuXZYmV�^?Ym`JhJVThJY V�e�_�lmf v nk/^dYm�TbdhRwtf�[
k/XZf�lmYm`J`Jf�XI_/Ym`Rbdc�e�}W�Wj{Y�bse{`JhRXJ]�lahRbdf�e(`JYmhJ`Wf�[ªV�^s^ªhRjAXZYmY
b v k/^dY v Y\e/hJV�hRbdf�e{` V�XZYB�{VT`JYm_�f�euhRj{Y�¢�¢A£m¤�¤�� f�hJf�XZf�^dV�kAXZf�laYm`Rn`Jf�XKn*V�hRwTk/bdlmV�^*�i�y�AUrk/XZf�lmYm`J`Jf�X�}W��Y���Y\^sbdYmz�Y�hRj{VThKfThRj{Y\Xi�i�R�/U
bse{`JhRXJ]�lmhRbdf�e$`JYahJ`�`Rj{f�]/^d_ wTbdY\^d_�`Rb v bs^dV�XIk�Y\XJ[�f�X v V�e�lmYIXZYm`R]/^dhJ`m}

��æ�¥ çC¾Ké `«9�¬��m`WQ4S(9 ë/é�ð Q�N ë © ¦F� � ísë���ë{§ OmQ�O�¬s¨ §
�?j{Y��/XZ`Jh�b v k/^dY v Y\e/hJV�hRbdf�e�p�YIlmf�e{`Rbd_AYZX v V�k{`�hRj{Y�e�YahRpWf�XJqbse/hJY\XJ[oV�lmYIbse/hJf�VB`JYmlaf�e{_�^dYmz�Y\^*f� {nRlJj/bsk$lmV�l=j{YR�o�
bdc�]/XZYB¢(�\}��?j/bd`

bse/hJY\XJ[oV�lmYB��Ymlmf v Ym`�V�e{fThRj{Y\X�l=j/bskuf�e(hRj�YBk/XZf�lmYm`J`Jf�X�� `�Ym��hJY\XJe{V�^_/VThJV�laVTlJj�Y��/]{`m}��Wj{Y"bse/hJYZXJ[oVTlmY�lJjAbsk�[of�^s^df�pK`�hRj�Y�lmVTlJj�Y�bse/hJY\XJn
[oV�lmY­k/XZfThJf�lmf�^�V�e{_B��Y\j{V�z�Ym`m�T[�XZf v hRj�YWzTbdYap?k4f�bse/hKf�[�hRj{YWkAXZf�laYm`Rn`Jf�X��{VT`KV�e{fThRj{Y\X;_AV�hJVBlmVTlJj{Y�lJjAbsk�}WÞFkAXZf�lmYa`J`Jf�X�� `�^dfTV�_ f�Xi`JhJf�XZY
bse{`JhRXJ]�lmhRbdf�e bd`WkAXZf�lmYa`J`JYm_��/wBhRj{Y�bse/hJYZXJ[oVTlmY�bs[ªhRj�YK]Ak/k�Y\XK�/bdhJ`Kf�e
hRj{Y�VT_/_�XZYm`J`W�A]{` v V�hJl=jtVIkAXZYm`JYahWlmf�e{`JhJV�e/hm}���e�V�`Rbse{c�^dY�^dfTV�_�f�X`JhJf�XZY�bse�`JhRXJ]{lmhRbdf�e��WhRj{Y�k/XZf�lmYm`J`Jf�XBlmV�e�_/f�V�e/w�lmf v �/bse�V�hRbdf�euf�[hRj{Y­[of�^s^df�pWbse{cAã*VTlmlaYm`J`�f�e{Y­bse/hJY\XJ[oV�lmY­XZYmc�bd`JhJY\X���Ym��Yal\]�hJY�VHS>ZdJM[
lmf vBv V�e{_���V�e{_�Ya��Yml\]{hJYIVPJMZ�]2LFlmf vBv V�e{_,}��?j{Y�laf vBv V�e�_



hJf�hRj{Y"e{YmhypWf�XJqtbse/hJY\XJ[oVTlaY"bd`iY\e�laf�_AYm_ bse(hRj�YI^df�p&f�XZ_/Y\X��/bdhJ`�f�[
hRj{Y v Y v f�XZw�V�_A_�XZYm`J`m�{VT`�`Rj{f�pWe�bse��
bdc�]/XZYO�A}UWf�e{`Rbd_AYZX�VBhRwTk/bdlmV�^ª�i�R�/U�^df�VT_ bse�`JhRXJ]{lmhRbdf�e�ã

¿(À(ÁoÂ´Ã}ÄÅÃ�ÆMÇ
�Wj/bd`­bse{`JhRXJ]�lmhRbdf�e `Rbdc�e�Ya��hJY\e�_/`WhRj{YI£mû�no�/bdhWlmf�e�`JhJV�e/hm� Ç ��hJf�VIÿ®ø
n
�/bdh�z�V�^s]�YBV�e�_ V�_A_/`�bdhihJfBhRj{Y�lmf�e/hJY\e/hJ`�f�[�XZYmc�bd`JhJYZX Ã�Æ bse�f�XZ_/Y\X
hJf�lmf v k/]�hJYBV v Y v f�XZw V�_A_�XZYm`J`m}I�Wj{Y"k/XZf�lmYm`J`Jf�X�f�]{hRkA]{hJ`IhRjAbd`V�_A_�XZYm`J`Kf�ethRj{Y�V�_A_�XZYm`J`W�A]{`m}*�Wj�Yiz�V�^s]�Y�XZYahR]AXJe{Ym_�f�ethRj�Yi_AV�hJV
�/]{`"bd`�hRj�YZe�`JhJf�XZYm_�bse$XZYmc�bd`JhJYZX Ã}Ä }�UWf�e{`Rbd_/Y\X�hRj{YBlmVT`JY�pWj{Y\XZY
hRj{YIVT_/_�XZYm`J` Ã�ÆTÈmÇ hRXZV�e{` v bdhJhJYm_ V�^df�e{c�hRj{YIVT_/_�XZYm`J`K�A]{`Wbd`mã
11...11 0010 0111 01101

Interface register = 6 (i1)
Message type = 7
SEND = 2 (Reply Mode)
NEXT = 1 (get Next message)
Address of Interface Þi`Rn`R] v YKhRj{VTh*hRj�YKVT_/_�XZYm`J`WhJfIpWjAbdlJj�hRj{YWbse/hJY\XJ[oVTlaY�bd` v V�k/k�Ym_�lmf�eAn`Rbd`JhJ`�f�[�V�^s^;£T� `m}��Wj/bd`�^dfTV�_�XZYm�T]{Ym`Jh�pWbs^s^�VTlmhRbdz�V�hJY�hRj{Y�e{YmhRp�f�XJq

bse/hJYZXJ[oVTlmYIbse{`JhJYmVT_�f�[�VB_/VThJV�lmVTlJj{YT}K�Wj�Y�^df�p&f�XZ_AY\Xi�AbdhJ`if�[*hRj{Y
V�_A_�XZYm`J`ip?bs^s^*_�bsXZYmlmhihRj�Y�e{YmhypWf�XJq�bse/hJY\XJ[oV�lmY�hJfAã
6 XZYmhR]/XJe�hRj�Y�lmf�e/hJYZe/hJ`If�[�hRj�Y�`Rbd��hRj$bse/hJY\XJ[oV�lmY�XZYmc�bd`JhJY\X��¤É Æ �hJf�hRj{YIkAXZf�lmYa`J`Jf�XIV�^df�e{c�hRj�YI_/VThJVB�/]�`m�
6 `JY\e{_�V�XZY\k/^dw v Ym`J`JVTc�Y�f�[*hRwTk�Y�ü���V�e{_
6 ^dfTV�_�bdhJ`?bse/k/]�h�XZYmc�bd`JhJY\XZ`�pWbdhRj�hRj�Y�e{Ym��h v Ym`J`JVTc�YT}
�WjAbd`*bse/hJY\XJ[oVTlaY�bd`WYmV�`JwBhJf�b v k/^dY v Y\e/hmá�f�[�hRj�YKhRj/XZYmY�e{YmhRp�f�XJqbse/hJYZXJ[oVTlmY�b v kA^dY v Y\e/hJVThRbdf�e�`�p?j/bdlJj�pWY"k/XZYm`JY\e/hKbse$hRj/bd`�`JYalmhRbdf�e��hRj/bd`Bbd`�hRj�Ytf�e/^dw�b v kA^dY v Y\e/hJVThRbdf�e&pWj/bdl=juXZYm�T]AbsXZYa`�e{f v f�_�bs�/nlaVThRbdf�e{`�f�[�hRj�Y�k/XZf�lmYm`J`Jf�XBlJj/bsk
}���YB_AYa`Rbdc�e{Ym_$`R]{l=j(V�e{YmhRp�f�XJq

bse/hJYZXJ[oVTlmYtl=j/bsk��­ô;�RU���[of�X�]{`JY�p?bdhRj�hRj�Y�¢T¢/£m¤�¤�kAXZf�lmYa`J`Jf�X�} ��Y
_/Ym`Rbdc�e�Ym_���`Rb v ]A^dV�hJYm_,�{V�e{_�hRj�f�XZf�]{c�j/^dw�hJYm`JhJYm_�ô;�RUrV�h­hRj{Y����K�^dYazTY\^ Ú �CÊo�/£mÜR}
�Wj�Y v f�_�]A^dV�XJbdhRw�f�[�ôI�RU�� `­_/Ym`Rbdc�e�bd`­��f�hRj VI`JhRXZY\e{cThRj�V�e{_�Vp�YmV�q�e{Ym`J`m}KöWYmlaV�]{`JYBhRjAbd`Ke�YahRpWf�XJq�bse/hJY\XJ[oV�lmYIbd`�e{fTh�k{V�XZhif�[*hRj{Y

k/XZf�lmYm`J`Jf�XKlJjAbsk���bdh­bd`­`R^df�pWYZXKhRj�V�e�V�etf�eAnylJjAbsk�bse/hJY\XJ[oV�lmYT}*Þ�lalmYm`J`
hJf�V�eFf� �nylJjAbskFbse/hJY\XJ[oV�lmY�bd`�^sbsq®Y\^dwFhJfrhJV�q�Y�`JYmzTYZXZV�^Ik/XZf�lmYm`J`Jf�X
law�l\^dYm`m}K��f�X�Ya��V v k/^dYT��bse�hRj{Y�¢�¢A£m¤�¤BkAXZf�lmYa`J`Jf�X���V�^df�VT_/Ym_�z�V�^s]�YlaV�e/e�f�h���Y�]{`JYm_rbseFhRj{Y hRp�f�lmw�lZ^dYm`�[of�^s^df�p?bse{c�hRj{Y�^dfTV�_,}F��Y
Ya�Tk�YmlmhKhRj/bd`�p�YmV�q�e{Ym`J`KhJf�c�YmhWpWf�XZ`JY�bsethRj{Y�[�]�hR]/XZY�V�`­k/XZf�lmYm`J`Jf�X
`Rk4YmYm_/`�[�]/XZhRj�YZX�f�]�hRk{VTlaY�f� �nyl=j/bsk v Y v f�XZwB^dV�hJY\e�lawT}

��æ
� ç�§4é `«9�¬��Ë`WQ�S(9 ë/é�ð Q�N ë © ¦ � � í ë1��ë{§ OaQ�O�¬s¨ §
�Wj{YB`JYmlmf�e�_�b v kA^dY v Y\e/hJVThRbdf�egpWY�lmf�e�`Rbd_/Y\X v V�k�`IhRj{Y�e{YmhRp�f�XJqbse/hJYZXJ[oVTlmY*bse/hJf�V�e�f�e/nyl=j/bsk�lmVTlJj�Y�}��WjAbd`
b v k/^dY v YZe/hJVThRbdf�e�bd`
bd_/Y\e/nhRbdlaV�^*hJfBhRj{Y"k/XZYmzTbdf�]�`If�e�YT��Ya��lmY\k{h�hRj{VTh�hRj{YIe�YmhypWf�XJq�bse/hJY\XJ[�VTlmY
e{f�pg`RbdhJ`Wf�e�V�e�bse/hJY\XJe{V�^�_AV�hJV�laVTlJj�YK�A]{`­XZVThRj{Y\XKhRj{V�etV�e�Ym��hJY\XJn
e{V�^ªf�e{YK�o�
bdc�]AXZY�£m¤p�\}
�WjAbd`�e�YahRpWf�XJq�bse/hJY\XJ[oV�lmY b v kA^dY v Y\e/hJVThRbdf�e&bd`�f�eA^dwg`R^sbdc�j/hR^dw

v f�XZY�bse/hRXJ]{`RbdzTY�hRj{V�euhRj�YBk/XZYmzTbdf�]{`�f�e�Y�}$Þ�^dhRj{f�]{c�j��KpWYBj{V�z�YV�_A_/Ym_uV�e�Ymp v f�_�]A^dY�n;hRj�YBe{YmhRpWf�XJq�bse/hJYZXJ[oVTlmY�nihJf�hRj�YBk/XZf�nlaYm`J`Jf�X�l=j/bsk���pWY�j{V�zTYBe�f�h v f�_�bs�{Ym_�hRj�Y�kAXZf�lmYa`J`Jf�X�lmf�XZYT}��Wj{Ye{YmhypWf�XJq�bse/hJY\XJ[oV�lmY f�e/^dw�laf vBv ]Ae/bdlmV�hJYm`�pWbdhRjghRj{Y�XZYa`Jh�f�[IhRj{Yk/XZf�lmYm`J`Jf�XWzTbdVIbdhJ`
bse/hJY\XJe{V�^�lmV�l=j{Y­�/]�`m}*�Wj�Y*kAXZf�lmYa`J`Jf�X�� `5bse{`JhRXJ]�lZn
hRbdf�eu`JYmhm��bdhJ`Blmf�e/hRXZf�^o�WV�e�_$bdhJ`B_/VThJV�k�V�hRj�`BXZY v V�bse�]/e�lJj{V�e{cTYm_�}� f�XZYmf�zTY\X�����YalmV�]{`JY�hRj{Y�e{YmhRp�f�XJq�bse/hJY\XJ[oVTlaY�bd`Wf�eAnylJjAbsk��Ae{YmhRp�f�XJq
bse/hJYZXJ[oVTlmYiVTlmlaYm`J`JYm`*V�XZYK`Jf v Yap?j{VTh*[oVT`JhJY\X�}ªÞ�lmlmYa`J`­hJfIV�e�f�e/nyl=j/bskbse/hJYZXJ[oVTlmYIbd`�^sbsq®Y\^dw hJfBhJV�q�YIf�e/^dw�V�`Rbse�c�^dYBlmw�l\^dYT}
�Wj�Y�lmf�`Jh�f�[�hRj/bd`�V�kAk/XZfTV�l=j�bd`�hRj{VTh�V�_A_�bdhRbdf�e{V�^��RàT~ók/bse�`

V�e�_�lJjAbsk�V�XZYmV�V�XZYWe{YmYm_/Ym_�f�e�hRj{Y�k/XZf�lmYm`J`Jf�X�}*� f�`JhWf�[�hRj{Y�V�XZYaV
hJV�q�Y\e�]/k��/w$hRj�Y�e�YahRpWf�XJq$bse/hJY\XJ[oV�lmY�bd` v Y v f�XZwT��e{V v Y\^dw�hRj{Y
v Ym`J`JVTc�YB�T]�YZ]�Ym`�V�e{_��
hJf�V�^dYa`J`JY\X�_AYac�XZYmYT�ªhRj�YIbse/hJY\XJ[oV�lmYBXZYmc�bd`RnhJYZXZ`m}��Wj{Y�V�XZYmV e�YaYm_AYa_�[�f�X�lmf�e/hRXZf�^o��bse{l\^s]�_�bde�c�hRj{Y�k/XZf�k�f�`JYm_
f�k�hRb v bdßmVThRbdf�e�`m�Kbd`�e{Ymc�^sbdc�bs�A^ñYT}u��[��5[�f�X�Ym��V v k/^dYT��YmVTlJj v Ym`J`JVTc�Y

reg
file alu

cache bus

net
reg

cachecorenet

processor chip

�
bdc�]/XZY�£a¤Aã�ÞKe�f�e/nyl=j/bskglmV�l=j{Y��{VT`JYa_�b v kA^dY v Y\e/hJVThRbdf�eFf�[ihRj�Ye{YmhRpWf�XJq�bse/hJY\XJ[oVTlaYT}

reg file

alu

cachecore

cache bus

processor chip

�
bdc�]/XZY�£�£TãiÞ XZYac�bd`JhJY\XJno�/^dY��{VT`JYa_�b v k/^dY v YZe/hJVThRbdf�e�f�[�hRj�YIe{YmhRnpWf�XJq�bse/hJYZXJ[oVTlmY�}

�T]{Y\]�YWbd`W£aû v Ym`J`JVTc�Ym`
^df�e{cA�/hRj{YWhJfThJV�^ v Y v f�XZw"e{YmYm_/Ym_�bd`�V���f�]{hÿ(Ì�þBf�[*VIq�bs^df��/w�hJY�}K�?j/bd`�laf�XJXZYm`Rk�f�e�_/`�hJf�f�e/^dw�VB` v V�^s^
[�XZV�lmhRbdf�ef�[*hRj{YI_�bdY�f�e l\]/XJXZY\e/h v bdl\XZf�k/XZf�lmYm`J`Jf�XZ`m}

��æ
� �*ë�� ¬sN�O ë P é8_ ¬ ísëAé�ð Q�N ë © ¦ � � í ë1��ë{§ OaQ�O�¬s¨ §
�Wj�Y*�Ae{V�^/e�YahRpWf�XJq�bse/hJY\XJ[�VTlmYWb v k/^dY v Y\e/hJV�hRbdf�e�hRj�V�h�pWY­laf�e{`Rbd_AY\X
v V�k�`KhRj{Y�e{YmhRpWf�XJqBbse/hJY\XJ[oV�lmY�bse/hJfBhRj{Y�k/XZf�lmYm`J`Jf�X�� `KXZYmc�bd`JhJY\XK�/^dYT}�Wj�YIe{YmhRpWf�XJq�bse/hJY\XJ[�VTlmYIXZYmc�bd`JhJYZXZ`IhJV�q�YI]/k�k{V�XZhif�[*hRj{Y"XZYmc�bd`JhJY\X
�/^dYWV�e{_�laV�eI��Y*VTlmlaYm`J`JYm_�VT`�V�e/wifThRj{Y\X*`JlmV�^dV�X�XZYmc�bd`JhJY\X�}��Wj�Y�e{YmhRn
pWf�XJq�bse/hJY\XJ[�VTlmYilmf vBv V�e{_A`m�1JMZ�]XLgV�e{_XS>ZHJM[���V�XZYKY\e�laf�_AYm_bse/hJf hRj{Y�]/e�]{`JYm_$�AbdhJ`�f�[iYmz�Y\XZw�hRXJbdV�_�bdlT�ohRjAXZYaY\noXZYmc�bd`JhJY\Xg�I¢T¢/£m¤�¤
bse{`JhRXJ]�lmhRbdf�e
}��
bdc�]/XZY�£T£�bs^s^s]�`JhRXZV�hJYm`BhRj{Y"XZYac�bd`JhJY\XJno�/^dY\no��V�`JYm_$b v nk/^dY v Y\e/hJV�hRbdf�e�}Þ�^dhRj{f�]{c�jÝhRj{Y�lafT`Jh f�[�hRj/bd`�b v kA^dY v Y\e/hJVThRbdf�eÝbse&hJY\X v `�f�[k/XZf�lmYm`J`Jf�X�`RbdßmY�V�e�_��yàT~ lmf�]/e/hIbd`Blmf v k�V�XZV��/^dY�hJf hRj{VTh�f�[ihRj�Yf�e/nyl=j/bskulmVTlJj{Y�z�Y\XZ`Rbdf�e��*hRj�YBbse{l\XZYmV�`JY�bseu_AYa`Rbdc�eulmf v kA^dYm�Tbdhyw$bd`
v ]�lJjuc�XZYmV�hJY\X�}uUWf v k{V�XJbse{c$�
bdc�]/XZY$£T£thJf �
bdc�]/XZY$£m¤/�WpWY�`JYmYhRj{VTh�hRjAbd`Ib v k/^dY v Y\e/hJV�hRbdf�egbd` v f�XZY�bse/hRXJ]{`RbdzTY hRj{V�e�hRj�Y�k/XZYmzTbsnf�]{`­b v k/^dY v YZe/hJVThRbdf�e�}i�?j{YWkAXZf�laYm`J`Jf�X�� `W_/Ymlmf�_/Y\X v ]{`Jh5�4Y v f�_�nbs�{Ym_�hJf�[of�XZpWV�XZ_RS>ZHJM[ÝV�e{_XJMZ�]XL��{Y\^d_/`Kf�[�YmV�l=jthRXJbdV�_�bdl�bse/n
`JhRXJ]{lmhRbdf�e(hJf�hRj�Y�e{YmhRp�f�XJq�bse/hJYZXJ[oVTlmY v f�_�]/^dYT}i� f�XZYmf�z�Y\X���`Jf v YXZYmc�bd`JhJY\XI�A^dYIXZYmc�bd`JhJY\XZ` v ]{`Jh�laf�e/hJV�bse(V�e�V�_A_�bdhRbdf�e{V�^�k�f�XZhm}iô�YmhRnpWf�XJq�bse/hJY\XJ[oV�lmY�bse/kA]{hIXZYmc�bd`JhJY\XZ` v ]{`Jh�lmf�e/hJV�bse�f�e�Y v f�XZY�p?XJbdhJYk�f�XZh�[�XZf v hRj�Y�bseAk/]�h��T]{Y\]�Y�á
e�YahRpWf�XJq bse/hJY\XJ[oVTlaY�f�]�hRk/]{h�XZYmc�bd`RnhJY\XZ` v ]{`Jh�lmf�e/hJV�bse(f�e{Y v f�XZYIXZYmVT_�k�f�XZh�hJf�hRj{Y�f�]�hRk/]�hI�T]{Y\]{YT}�Tbse�lmY�hRj{Y�_/Ymlmf�_/Y V�e{_rXZYmc�bd`JhJY\X�XZYmV�_�`JhJVTcTY f�[IhJf�_/V�w�� `��i�R�/U
k/XZf�lmYm`J`Jf�XZ`�hJY\e{_A`�e{fThIhJfB��Y�hRj�YBlZXJbdhRbdlmV�^Kf�e�Y��
hRj{Ym`JY v f�_�bs�{lmV�nhRbdf�e{`IV�XZY�XZYmV�^sbd`JhRbdlT}@��f�pWYmz�Y\X���hJf�hRj�Y�_/Ymc�XZYmY�hRj�V�h�hRj{Ym`JY v f�_�nbs�{lmVThRbdf�e�`�bse{l\XZYmV�`JY�hRj{Y lmf v kA^dYm�Tbdhywgf�[�hRj{Y�kAXZf�laYm`J`Jf�X�_AYm`Rbdc�e
�hRj{Y\bsXWk�Y\XJ[�f�X v V�e�lmY��4Y\e�YZ��h v ]{`Jh5��YilmV�XZYZ[�]A^s^dw�pWYZbdc�j{Ym_�V�cTV�bse{`Jh



bse{l\XZYmV�`JYm_�_AYm`Rbdc�e�hRb v YT}
~�[*hRj{Y�hRj/XZYmY�bse/hJY\XJ[oV�lmYm`IpWY�j{V�zTY�lmf�e{`Rbd_/Y\XZYm_��
hRj{Y�XZYmc�bd`JhJYZXJn

�/^dY\no�{VT`JYm_�bse/hJY\XJ[�VTlmY�bd`�hRj{Y v fT`Jh�Y\°�l\bdY\e/hm}uÞ�`I^df�e{c$V�`BfThRj{Y\X]{`JY\[�]/^Ip�f�XJqglaV�e��4Y�k�YZXJ[of�X v Ya_rbseFhRj{Y�`JV v Y�bse�`JhRXJ]{lmhRbdf�e
�IbdhhJV�q�Ym`Ke�f�VT_/_�bdhRbdf�e�V�^Wlmw�lZ^dYm`IhJfBVTlalmYm`J`W]Ak�hJf�hRjAXZYmY�e{YmhypWf�XJqtbseAn
hJYZXJ[oVTlmY�XZYmc�bd`JhJYZXZ`�V�e{_�hJf�`JY\e{_�Y\bdhRj{Y\Xtf�X���f�hRjglmf vBv V�e�_/`�hJfhRj{Y�e{YmhRp�f�XJq�bse/hJY\XJ[oVTlaYT}���f�Xibse�`JhJV�e�laYT�*lmf�e{`Rbd_AYZX�hRj�Y�[of�^s^df�pWbse�c
hRXJbdV�_�bdl�¢T¢A£a¤T¤Bbse{`JhRXJ]�lmhRbdf�e
ã

|}�>�m=>�^B¸�XBD�,�1S>ZHJM[ hRwTk�YqÍIÛ���JMZ�]XL�}
��e�f�e{Y�law�l\^dYT�WhRj/bd`�bse{`JhRXJ]�lahRbdf�eFVT_/_/`BhRj�Ytlmf�e/hJYZe/hJ`Bf�[ihRp�f�bseAn
k/]{h"XZYmc�bd`JhJY\XZ`m��`JhJf�XZYm`IhRj�Y�XZYm`R]A^dhIbse�V�e$f�]�hRk/]�hIXZYmc�bd`JhJY\X���`JY\e{_A`
V v Ym`J`JV�cTYBf�[WhywTk�Y�Û���V�e{_�VT_/z�V�e�laYm`�V�e�Yap v Ym`J`JV�cTYBbse/hJf�hRj{Ybse/k/]�h�XZYmc�bd`JhJY\XZ`m}i�?j{YIkAXZYmlaYm_�bse{c v Y v f�XZw v V�k/k�Ym_�b v k/^dY v Y\e/nhJV�hRbdf�e{`�XZYm�T]/bsXZY�[of�]/XI¢�¢A£a¤T¤��i�y�AU bse{`JhRXJ]{lmhRbdf�e{`�hJf�V�lmlmf v kA^sbd`RjhRj{YI`JV v YT}
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�Wj/bd`�`JYalmhRbdf�e�Ya��V v bse{Ym`BhRj{Y�k�Y\XJ[�f�X v V�e�lmYBb v k/^sbdlmV�hRbdf�e{`�f�[Kf�]/XV�XZl=j/bdhJYmlmhR]/XZYT} ��YBlmf�e�`Rbd_/Y\X�hRj{Y�Y\ �YmlahJ`�f�[KhRpWftz�V�XJbdV��/^dYm`mã�hRj{Y
k/^dVTlaY v Y\e/h�f�[�hRj�Y bse/hJY\XJ[oV�lmYË�of� �nylJjAbsk�lmV�l=j{YT�If�eAnylJjAbskÝlaVTlJj�YT�XZYac�bd`JhJY\Xg�IV�e{_�hRj{Y�k/XZYm`JY\e{lmYBf�X�V��{`JY\e�laYBf�[Kf�]AX;f�k{hRb v bdßmV�hRbdf�e�`m}��f�Ymz�V�^s]{VThJYIhRj{Y�b v k�V�lmhKf�[�_�bs �Y\XZYZe/h?bse/hJYZXJ[oVTlmY�k/^dVTlaY v Y\e/hJ`m��pWYlaf�e{`Rbd_AY\X�hRj{Y­hRj/XZYmY�b v kA^dY v Y\e/hJVThRbdf�e�`W_/Ym`Jl\XJbs��Ya_"bse�hRj�Y�k/XZYmzTbdf�]{``JYalmhRbdf�e�}���f�Ymz�V�^s]{VThJY�hRj{Y�b v k{VTlahIf�[Kf�]AXIk/XZf�k�f�`JYm_�f�k{hRb v bdßmV�nhRbdf�e�`m�ipWYtlmf�e{`Rbd_AYZX YmV�l=jub v kA^dY v Y\e/hJVThRbdf�e&pWbdhRj�V�e{_�pWbdhRj�f�]�hhRj{Y�f�k{hRb v bdßmVThRbdf�e�`$f�[���YmlmhRbdf�eÝø�}sø�}|��bdhRj�f�]�h�f�]/X�f�k{hRb v bdßmV�nhRbdf�e�`m��hRj{Y v Y v f�XZw v V�k/k�Ym_�b v kA^dY v Y\e/hJVThRbdf�e�`�f�[���YmlmhRbdf�e�`iÿA}d£V�e�_�ÿA} ø�laf�XJXZYm`Rk�f�e�_Ýl\^df�`JY\^dwFhJf�Ym�Tbd`JhRbse{c e{YmhypWf�XJqgbse/hJY\XJ[�VTlmYm`
�y��YmlmhRbdf�e�£T} øo�WV�e{_�[of�X v VBcTf�f�_��{VT`Rbd`K[of�Xilmf v k�V�XJbd`Jf�e�}
��Y�hJV�q�YBhypWf�V�kAk/XZfTV�l=j{Ym`BhJftYmz�V�^s]{VThRbse{c$hRj{Y�k�Y\XJ[of�X v V�e{lmYf�[�e�YahRpWf�XJq�bse/hJYZXJ[oVTlmYa`m}W�
bsXZ`Jhm��p�Y�lmf v k�V�XZY�hRj{YI_/wTe�V v bdl"e�] v n�4Y\XIf�[W�i�R�/Uglmw�l\^dYm`�e{YmlmYm`J`JV�XZw hJf�`JY\e�_���_�bd`Rk�V�hJl=j��
V�e�_�j{V�e{_�^dY

hywTkAbdlaV�^�hywTk�Ym`Wf�[ v Ya`J`JVTcTYa`m}W��Ymlmf�e�_���p�Y�Yaz�V�^s]�V�hJY�hRj{Y�_/wTe{V v bdllaw�l\^dY�laf�]/e/hJ`�f�[*hypWfIk�V�XZV�^s^dY\^o��`Jl\bdY\e/hRbs�{l�k/XZfTc�XZV v `m}

,*æ�¥ è ¨�òJO	/IQ�P ë `W¨�N�O�¨�ò k Q�S(9 ï�ë N�N�Q ��ë
��Y��/XZ`Jh�^df�f�qFV�h�j�f�p hRj{Y$lmf�`Jh f�[�`JY\e�_�bse{cA��XZYalmY\bdzTbse{cA�BV�e�_
k/XZf�lmYm`J`Rbse{c�V�hywTkAbdlaV�^ v Ym`J`JVTc�Y�bd`�bse/¯/]�Y\e{lmYm_��/w�hRj{Y�e{YmhRp�f�XJqbse/hJYZXJ[oVTlmY�}WÞ�`�f�]/X v YmVT`R]/XZYIf�[ªlmfT`Jhm�/pWYK]�`JYIhRj{Y�e�] v ��Y\Xif�[�lmwTnlZ^dYm`�e�YalmYm`J`JV�XZw hJf�k�Y\XJ[of�X v YaVTlJj$hJV�`Rq�}I��Y�_/Y\XJbdzTYBhRj{Ym`JY�e�] v n�4Y\XZ`­[�XZf v laf�_AYi`JYmc v YZe/hJ`WpWjAbdlJj pWYWj{V�zTY�j{V�e{_/p?XJbdhJhJYZe�[of�XWhRj{Y¢�¢A£a¤T¤�� fThJf�XZf�^dV��i�R�/U�k/XZf�lmYm`J`Jf�X�}
��Y�bse�lZ^s]�_/YBj�Y\XZY�hRj�Y�bse{`JhRXJ]{lmhRbdf�e�laf�]/e/hJ`"[of�XI`JYmz�Y\XZV�^*laf v n

v f�eFhRwTk4Ym`�f�[ v Ym`J`JVTc�Ym`m}Ý�Wj�Ya`JY�bse{l\^s]{_AY�V�^s^ v Ym`J`JVTc�Y�hywTk�Ym`e{YmlmYa`J`JV�XZw�hJf�lmf vBv ]/e/bdlmVThJY�V�XZc�] v YZe/hJ`�V�e�_�XZYm`R]/^dhJ`���YmhypWYmY\ek/XZf�lmYm_�]/XZYm`m��hJfBVTlalmYm`J`WXZY v f�hJY v Y v f�XZwT�/V�e{_�hJfBV�lmlmYm`J`WXZY v f�hJY
v Y v f�XZwtpWbdhRj�k/XZYm`JY\e{lmY"�/bdhJ`m}W�Wj{Ymw�V�XZYTã
S��}º��Ý�Wj{Y2S��}º�� v Ym`J`JVTc�Y�bd`BhRj�Y v f�`JhBcTYZe�Y\XZV�^ v Ym`J`JVTc�Y�pWYlmf�e{`Rbd_/Y\X	ÎA} �¸h�bd` ]�`JYm_�hJfg`JY\e�_FkAXZf�lmYa_�]/XZY�V�XZc�] v Y\e/hJ`V�e{_�XZYa`R]A^dhJ`BV�e�_ XZY\k/^sbdYm`BhJftV�^s^Kf�hRj�Y\X v Ym`J`JVTc�Y�XZYa�T]�Ym`JhJ`m}�Wj�YOS��}º�� v Ym`J`JVTc�Y"bse/z�f�q�Ya`IV�hRj/XZYmV�_ p?j{fT`JYIk/XZf�lmYm_�]AXZY[�XZV v Y�k�f�bse/hJY\X�V�e�_ bse{`JhRXJ]�lmhRbdf�e$k�f�bse/hJY\X�V�XZY�`R]Ak/k/^sbdYm_��/whRj�Y v Ym`J`JV�cTYT}�öWwBlmf�e/zTY\e/hRbdf�e
��hRjAbd`KhRj/XZYmVT_��AXZ`JhK`JhJf�XZYm`K¤A�£T��f�X�ø�pWf�XZ_A`If�[KhRj�Y v Ym`J`JVTc�Y�bse�hRj{Y�k/XZf�lmYm_�]AXZYB[�XZV v YT}��Y�_/f�e{fThilmf�e{`Rbd_/Y\XIbdhJ`���Y\j{V�zTbdf�X�V�[ohJY\XihRj/bd`�k�f�bse/hI`Rbse{lmY

bdh�z�V�XJbdYm`*pWbdhRj�YmVTlJj�hRjAXZYmV�_,}*ÞKeBYm��V v k/^dY�f�[{VOS��}º�� v Ym`Rn`JVTc�Y�pWV�`�hRj{Y"XZYZkA^dw hJf�hRj{YBhRj�YIXZY v f�hJY"XZYaVT_�XZYm�T]{Ym`Jhm��VT`_AYa`Jl\XJbs��Ym_�bse(��YmlmhRbdf�e�ø�} £�} þ/}
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NP�(|�� �Wj�YONP�(|}� v Ym`J`JV�cTY�bd`�]{`JYm_thJf"XZYm�T]{Ym`JhKV�XZYmV�_�f�[�VIXZY\n
v fThJY v Y v f�XZw�^df�lmV�hRbdf�e�}B��Y�`Rj{f�pWYm_�hRj�Y v Ym`J`JV�cTY�j{V�e/n_�^dYZX�[of�X�hRjAbd` v Ym`J`JV�cTYBV�`IV�e(Ym��V v kA^dY�bse$�
bdc�]AXZYm`�Û�V�e�_ûA}

²Ó�8BF{#���Wj{YY²Ó�8BF{#� v Ym`J`JVTc�Y�pWXJbdhJYm`�Viz�V�^s]{Y�hJfiV�XZY v fThJY v Y v nf�XZw�^df�lmVThRbdf�e
}
�CNP�(|�� �Wj�Y��CNP�(|}� v Ym`J`JV�cTY­XZYm�T]{Ym`JhJ`*hRj�Y*z�V�^s]{YWbseBVKXZY v fThJYV�XJXZV�w�^df�lmV�hRbdf�eupWbdhRj kAXZYm`JYZe�lmYB�/bdhJ`m}���[�hRj{YBpWf�XZ_�j{VT`IV�^sn

XZYmVT_/w���YaY\etp?XJbdhJhJYZe��ohRj{YWkAXZYa`JY\e�laY��/bdhJ`WV�XZYK`JYmhWhJf ùo[�]/^s^dú(�
hRj�Y�XZYalmY\bdzTbse{c�j{V�e{_�^dY\XKXZY\kA^sbdYa`�XJbdc�j/hKV�pWV�wT}*��[�hRj�YIpWf�XZ_Bbd`
wTYmh�hJf���Y�pWXJbdhJhJY\e��­hRj{YBj�V�e�_�^dY\X�_/Y\[oYZXZ`�hRj{YX�CN¹�(|}�gXZY\n
�T]�Ya`Jhm}­�Wj{YWXZYm`Rk�f�e{`JY�pWbs^s^��4Y�`JYZe/h­V�`­`Jf�f�e�V�`­hRj{YKpWf�XZ_�bd`
pWXJbdhJhJY\e
}°�CN¹�(|}��V�e�_E�H²Ó�8BF{#��V�XZY"]{`JYm_ hJfBb v k/^dY v Y\e/h��n���hRXJ]�lmhR]/XZYm` Ú Þiô ÷ ¢o��Üy}

�H²Ó�8BF{#���Wj{YR�H²Ó�8BF{#� v Ym`J`JVTc�Y�p?XJbdhJYa`IV z�V�^s]�Y�hJf V�XZY v fThJYV�XJXZV�w�^df�lmV�hRbdf�e�pWbdhRj�kAXZYa`JY\e�laY��/bdhJ`m}K��[4hRj�Y\XZYiV�XZYi_AY\[�Y\XJXZYm_
XZYmVT_/Y\XZ` pWV�bdhRbse�c�[�f�X hRj{Y$z�V�^s]{YT��hRj{Y5�H²Ó�8BF{#� v Ym`J`JVTc�Yj�V�e�_�^dY\X�[of�XZpWV�XZ_/`�hRj{Y�z�V�^s]�YthJf YmVTlJjuf�[KhRj{YMÔ�_AY\[�Y\XJXZYm_
XZYmVT_/Y\XZ`m}

��V��/^dYWþA}d£W`Rj{f�p�`�f�]AX�XZYa`R]A^dhJ`m}��¸h�c�bdz�Ym`­hRj{YW_/wTe�V v bdlWbse�`JhRXJ]{l\nhRbdf�e�lmf�]/e/hJ`5[�f�X*`JY\e{_�bse{c�V v Ym`J`JV�cTYT��[of�X*_�bd`Rk�V�hJl=j/bse{cBV�e�V�XJXJbdzTYm_
v Ym`J`JV�cTYBhJf�hRj�Y�V�k/kAXZf�kAXJbdV�hJYBj�V�e�_�^dY\X���V�e�_�[of�X�k/XZf�lmYm`J`Rbse{c hRj�YV�XJXJbdz�Ym_ v Ya`J`JVTcTY�}­�Wj{YWlmf v k�V�XJbd`Jf�et`Jf v YmpWj�V�h
[oV�zTf�XZ`*hRj{Y­��V�`Rbdlb v k/^dY v Y\e/hJV�hRbdf�e{`�bse�hRj{VTh�hRj{Y��{VT`Rbdl�b v k/^dY v Y\e/hJV�hRbdf�e{`m�W]Ae/^sbsq�YhRj{YBf�k{hRb v bdßmYm_�b v kA^dY v Y\e/hJVThRbdf�e�`m�*_Af�e�f�hIl=j{YmlJq [of�X;V��/e�f�X v V�^lmf�e�_�bdhRbdf�e{`�pWj{Y\e _�bd`Rk{VThJlJjAbse{c V v Ym`J`JV�cTYT}��e�hRj{Y­`JY\e{_�bse�cif�[ v Ym`J`JVTc�Ym`,]{`Rbse{cIhRj�Y
XZYmc�bd`JhJY\X��{VT`JYm_ v f�_/Y\^o�hRj{Y"e�] v �4Y\XIf�[�bse�`JhRXJ]{lmhRbdf�e{`�e{YmYm_/Ym_ v V�w�_/Y\k�YZe�_�f�e�pWj{YmhRj�YZXhRj{Y�z�V�^s]{Ym`WbsethRj�Y v Ym`J`JVTc�Y�lmV�e���Y�lmf v k/]�hJYm_t_�bsXZYalmhR^dwBbse/hJfBhRj�Yf�]{hRk/]�hIXZYmc�bd`JhJYZXZ`m�
f�X�p?j{YmhRj{Y\X�hRj{Ymw v ]{`Jh���YB`JV�z�Ym_�[�f�XI[�]{hR]AXZY]{`JYT}g��euhRj�Ym`JY laVT`JYm`�pWYBj{V�z�Y c�bdz�Y\eFV�XZV�e�c�Y f�[;z�V�^s]�Ya`m}g��Y
Ym�Tk�Yalmh�hRj{VThIhRj{Y�lmfT`JhIpWbs^s^KhywTkAbdlaV�^s^dw$��Y�bse�hRj{YB^df�pxhJf v bd_/_�^dYk{V�XZhKf�[*hRj/bd`�XZV�e�c�YT}
��V��/^dY�þ/} £�`Rj{f�pK`�`R]/��`JhJV�e/hRbdV�^ib v kAXZf�z�Y v Y\e/h�[ñXZf v V��{VT`RbdlT�f� {nRlJj/bsk�b v kA^dY v Y\e/hJVThRbdf�e�hJfIV�e�f�k�hRb v bdßaYm_,�{f�e/nyl=j/bsk�b v kA^dY v Y\e/nhJVThRbdf�e
}���YazTY\XZV�^Wbse�`JhRXJ]{lmhRbdf�e�`tV�XZY�`JV�zTYm_�pWj�YZe�`JYZe�_�bse�c(f�]{h�V

v Ym`J`JV�cTYT}i�Wj�Ya`JY�`JV�zTbse{cT`Ilmf v Y"[ñXZf v e�f�h�j{V�zTbse{c�hJf�pWXJbdhJY�f�]{hhRj{Y v Ym`J`JV�cTYWhywTk�Y­bse�VK`JY\k{V�XZV�hJY?bse{`JhRXJ]{lmhRbdf�etV�e{_I[�XZf v e{fTh
j{V�zTnbse{c$hJf `JhJf�XZYthRj�Y v Ym`J`JVTc�Y��{Y\^d_/`�hJf v Y v f�XZwT}(�WwTkAbdlaV�^s^dwT�ihRj�Y^dV�XZc�Ym`JhIe�] v ��Y\X�f�[­bse{`JhRXJ]�lahRbdf�e{`BV�XZY�`JV�zTYm_�bse(_�bd`Rk�V�hJl=j�}B� f�`Jhf�[�hRj{Ym`JYK`JV�zTbse�c�`Wlmf v Y?[ñXZf v ]�`Rbse{c�hRj�YWj{V�XZ_/pWV�XZYKVT`J`Rbd`JhJYa_ v Ym`Rn`JVTc�Y�bse/hJY\XJk/XZYmhJVThRbdf�e
}i��V�zTbse�c�`�bse�k/XZf�lmYm`J`Rbse{c�V v Ym`J`JV�cTYIlmV�e���YVThJhRXJbs�/]{hJYm_�hJf�hRj�YK[oVT`Jh*XZY\kA^dw/àm[of�XZp�V�XZ_ v f�_AYm`m�/V�e�_thJf"e{fTh­j{V�zTnbse{c�hJf�^dfTVT_5�oV�e�_ `JhJf�XZY8� v Ym`J`JV�cTY�pWf�XZ_/`W[�XZf v v Y v f�XZwT}�¸h�bd`?b v k�f�XZhJV�e/h�hJfIe{fThJY�hRj{VTh*hRj{Y�XZYm`R]/^dhJ`Kf�[���V��A^dY�£�V�XZY�bse/n_/Y\k�Y\e{_AYZe/hWf�[�hRj{YWk�V�XZhRbdl\]/^dV�XWk/XZfTc�XZV v �4Y\bse�c�Ym��YmlZ]�hJYm_�V�e{_BhRj�Yc�XZV�e�]A^dV�XJbdhRw$f�[­k{V�XZV�^s^dY\^sbñ` v bse�hRj{Y�k/XZfTc�XZV vBv bse{c v f�_/Y\^o}BÞKe/wk/XZfTc�XZV v p?j/bdlJj�`JY\e{_A`�hRj{Ym`JYKhRwTk�Ya`�f�[ v Ya`J`JVTcTYa`­pWbs^s^{Ym�Tk�Y\XJbdY\e{lmYhRj{Ym`JYI`JV�zTbse�c�`m}
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�Wj�Y*_�bs �Y\XZY\e/h*`Jf�[ohypWV�XZY�lafT`JhJ`�f�[/`JYZe�_�bse�c/�/_�bd`Rk{VThJlJjAbse{cA�/V�e�_IkAXZf�n
lmYm`J`Rbse{c�V v Ym`J`JV�cTYBb v k{VTlmh�hRj{Y��Ae{V�^?`Rk�YmYm_$f�[KV�k{V�XZV�^s^dY\^KkAXZf�nc�XZV v }*��e�hRjAbd`*`JYmlmhRbdf�e
�/pWY�Ym`JhRb v VThJYihRjAbd`�b v k{VTlmh��/w�lmf v k{V�XJbse{chRj{YBhJfThJV�^­e�] v �4Y\XBf�[W�i�y�AU&lmw�l\^dYa`�hJftYm��Yml\]{hJYBV�k{V�XZV�^s^dY\^KkAXZf�nc�XZV v ]Ae{_/Y\XIYmV�l=j�f�[�hRj{YI`Rbd� v f�_/Y\^d`m}��YBj{V�z�Y�Ym��V v bse{Ym_�hRj{Y�_/wTe{V v bdltlmw�l\^dY�lmf�]/e/hJ`Bf�[K`JYmzTYZXZV�^`Jl\bdY\e/hRbs�{l kAXZf�c�XZV v `m}$��Y�XZYZk�f�XZhBhRj{Y�XZYa`R]A^dhJ`Bf�[IhypWfAã�� VThRXJbd���]/^dhRbskA^dwFV�e{_³��V v hJY\��á�hRj{Y�XZYm`Jhtc�bdzTY�`Rb v bs^dV�X�XZYm`R]/^dhJ`m}Ý�Wj�Y
v V�hRXJbd� v ]A^dhRbsk/^dw�kAXZf�c�XZV v `R]/��_�bdzTbd_AYm` v V�hRXJbdlmYm`�bse/hJf�þ��/w�þ�/^df�l=q/`tV�e{_glmf v k/]{hJYm`�hRj�Y\bsXtkAXZf�_�]{lmhJ`m}���V v hJY\��k�YZXJ[of�X v `�V� f�e/hJYtUWV�XJ^df�k/j{fThJf�e�hRXZV�e{`Rk�f�XZhB`Rb v ]/^dVThRbdf�e�} öWf�hRj$k/XZfTc�XZV v `j{V�z�Y���YaY\e pWXJbdhJhJY\e�bse��¸_ Ú ô�bsq}�T¤TÜy��V�j/bdc�jt^dYmzTY\^�b v k�Y\XZV�hRbdzTY�^dV�eAnc�]{VTc�Y�pWj/bdl=j b v kA^sbdl\bdhR^dw ]/e�lmf�z�Y\XZ`�k�V�XZV�^s^dY\^sbd` v }



ôiYmhRpWf�XJqt��e/hJYZXJ[oVTlmY�� v k/^dY v Y\e/hJV�hRbdf�e� Ym`J`JVTc�Y ~�k�hRb v bdßmYm_ öWV�`Rbdl
ÞilmhRbdf�e �WwTk�Y �KYmc�bd`JhJY\X ~�e/nRlJj/bsk ~� �nyl=j/bsk �KYmc�bd`JhJY\X ~�e/nRlJj/bsk ~� �nyl=j/bsk

� V�kAk4Ym_ U?V�l=j{Y UWVTlJj�Y � V�k/k�Ym_ U?V�l=j{Y UWVTlJj�Y
��YZe�_5�o¤Bp�f�XZ_/`	� ø ÿ ÿ ÿ þ þ
��YZe�_5�J£Ip�f�XZ_1� ø
nyÿ þ þ ÿ�nyþ Û Û
��YZe�_5�yø�p�f�XZ_/`	� ø
nyþ Û Û ÿ�n�Û û û

��â*ô�äI�oôC� ÷ �KYmV�_ ø
nyþ Û Û ÿ�n�Û ü ü
÷ � XJbdhJY ¤�nyÿ ÿ ÿ £\nyþ Û Û
�KYmVT_ ø
nyÿ þ þ ÿ�nyþ û û
��XJbdhJY ¤�n�ø ø ø £\nyÿ þ þ

äI�y� ÷ Þ*��UY�;�¸ôC� n £ ø ø Û ü ¢
��YZe�_5�o¤Bp�f�XZ_/`	� £ £ ÿ £ £ ÿ
��YZe�_5�J£Ip�f�XZ_1� ø ÿ Û ø ÿ Û
��YZe�_5�yø�p�f�XZ_/`	� ÿ Û û ÿ Û û

÷ �K~IUWâW�/�/�¸ôC� �KYmVT_ £ ÿ Û þ ¢ ¢
��XJbdhJY £ ÿ þ £ ÿ þ
÷ �KYmV�_5��[�]/^s^ � � £�ø £mÿ £
ø £
ü £�ü
÷ �KYmV�_5�oY v k{hRw}� £#� ø�ÿ ø�ÿ £g� ø�ÿ ø�ÿ
÷ �KYmV�_5�o_AYZ[oY\XJXZYm_1� £�Û £#� £#� £
Û £g� £#�
÷ � XJbdhJYR�oY v k{hRw}� £mþ £�ü £�ü £aþ £
ü £�ü
÷ pWXJbdhJYP�o_/Y\[oY\XJXZYa_�� £
ÛoÕ�û�e £#�pÕ�¢�e £#�(Õ�¢�e £aû(Õ�û�e ø�¤(Õ�¢�e ø�¤(Õ�¢�e

��V��A^dYt£Tãi�?j{YIe�] v ��Y\X�f�[W¢�¢A£m¤�¤ �i�R�/U kAXZf�laYm`J`Jf�X�lmw�lZ^dYm`"bdhIhJV�q�Ym`iYmVTlJj�e�YmhypWf�XJq bse/hJYZXJ[oVTlmY�b v kA^dY v Y\e/hJVThRbdf�euhJf�`JY\e{_�V v Ya`J`JVTcTY��
hJf_�bd`Rk{VThJlJj�V�eBV�XJXJbdzTYm_ v Ym`J`JVTc�YWhJf�hRj{YWV�kAk/XZf�k/XJbdVThJY v Ym`J`JVTc�YWj�V�e�_�^dY\X���V�e�_BhJfKkAXZf�laYm`J`�V v Ya`J`JVTcTY�}­ö�VT`RbdlWb v k/^dY v Y\e/hJV�hRbdf�e{`�f�eA^dwI]{`JYWhRj�Y�{VT`RbdlIe{YmhRpWf�XJqBbse/hJY\XJ[oV�lmYIV�XZlJj/bdhJYmlmhR]/XZY�V�e�_t_AfIe�f�hKl=j{YmlJq�[�f�XKV��Ae{f�X v V�^�lmf�e�_�bdhRbdf�e{`IVTh�_�bd`Rk{VThJlJj
}?~�k�hRb v bdßmYm_�b v k/^dY v Y\e/hJV�hRbdf�e�` v V�q�Y]{`JY�f�[�`Rk�Yml\bdV�^,[�YmVThR]/XZYm`mã*hRj�YWb vBv Ym_�bdV�hJY�hywTk�YW��YZ^d_,�/[oVT`Jh�[of�XZp�V�XZ_BV�e�_�XZY\kA^dw v f�_AYa`m�AV�e�_Bj{V�XZ_/pWV�XZYiVT`J`Rbd`JhJYm_ v Ym`J`JV�cTY�bse/hJYZXJkAXZYmhJV�hRbdf�e�}

,*æ
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ö�fThRj k/XZfTc�XZV v `�j{V�zTYI��YmY\e�lmf v kAbs^dYm_(hJfBöWY\XJq®Y\^dYmw�� `��WjAXZYaVT_/Ym_ÞK��`JhRXZV�lmhB� V�l=j/bse�Y5�o��Þi�T� Ú UK�/� � �A£ZÜR}���Þi� bd`BhJV�XZcTYmhJYa_$hJf�n
p�V�XZ_/`�k�Y\XJ[of�X v bse�c��/e{Y\nyc�XZV�bse�k�V�XZV�^s^dY\^�laf v k/]�hJV�hRbdf�e{`m} öWfThRjk/XZfTc�XZV v `tpWY\XZY lmf v k/bs^dYm_�`Jf(hRj�V�h�V�e/w�hypWf�k/XZf�lmYm_�]AXZY bse/zTf�nlaVThRbdf�e{`�p�f�]/^d_glmf vBv ]/eAbdlmV�hJY�V�l\XZfT`J`�hRj{Y�e�YahRpWf�XJq�}g��f�bs^s^s]{`RnhRXZV�hJYIhRj�YIc�XZV�bse�`RbdßmY���hRj{Y\XZYIpWY\XZYT�/f�e V�zTY\XZV�cTYT�{ÿ�¯{fTVThRbse{cBk�f�bse/h
f�k�Y\XZV�hRbdf�e{`�k�Y\XJ[of�X v Ym_ [of�X;YmzTYZXZw v Ym`J`JVTc�YB`JY\e/h�bse(f�]/X v VThRXJbd�
v ]/^dhRbskA^dw kAXZf�c�XZV v }
��Y�laf v k/]�hJYa_BhRj�Y�hJfThJV�^/e�] v ��YZXWf�[���Þ��Ýbse�`JhRXJ]{lmhRbdf�e{`KYm��Y\nlZ]�hJYm_B�/wBYaVTlJj�k{V�XZV�^s^dY\^
k/XZfTc�XZV v ]�`Rbse{cBV���Þ��|bse{`JhRXJ]�lmhRbdf�e�`JYmh`Rb v ]/^dVThJf�X�_AYazTY\^df�k�Ym_FVThBöWYZXJq�Y\^dYmw�}��Wj/bd`�`Rb v ]/^dVThJf�XtXZY\k�f�XZhJYm_hRj{YWe�] v ��Y\X?f�[�hRb v Ym`WYaVTlJj���Þi�|bse�`JhRXJ]{lmhRbdf�e
��f�XWl\^dV�`J`Wf�[���Þi�bse{`JhRXJ]{lmhRbdf�e{`�p�VT`KYm��Yml\]{hJYm_�}K�oh�laf v k/]�hJYa_ hRj�Ym`JYIXZYm`R]/^dhJ`��/w�`JY\n�T]{Y\e/hRbdV�^s^dw&Ym��Yml\]{hRbse{cgYmVTlJjFhRjAXZYaVT_gf�[�hRj{Y�k�V�XZV�^s^dY\^Bk/XZfTc�XZV v }�Wj{Y�`Rb v ]/^dVThJf�X�_�bd_$e�f�h v f�_AY\^?V�e/w e�] v ��Y\X�f�[Wk/XZf�lmYm`J`Jf�XZ`�f�XV�e/w�e{YmhRp�f�XJq�^dVThJY\e{lmwT}�öWfThRj�f�[*hRj{Ym`JYIlmf�]A^d_�bse/hRXZf�_�]�laY�bd_�^dY�lmwTn

lZ^dYm`�_�]{YBhJf�lmf vBv ]/eAbdlmV�hRbdf�e�_AY\^dV�w�V�e{_�^df�VT_�b v �{V�^dV�e{lmYT}t~�]/XXZYa`R]A^dhJ`i_AfBe{fThWbse�lZ^s]�_/YBV�e/w�bd_�^dY�lmw�l\^dYa`m}
��Y$_AYahJY\X v bse{Ym_&hRj{Y�XZVThRbdfuf�[�_AY\[�Y\XJXZYm_��"[ñ]A^s^o��V�e{_FY v k{hRw÷ �KYmVT_/`�V�e{_ ÷ � XJbdhJYm`B�/w�XJ]/eAe/bse�c�hRj{Y�`JV v Y�k/XZfTc�XZV v `Bf�euV`Rb v ]/^dVThJf�X�f�[ihRj{Y�� f�e{`Jf�f�eu_/VThJV�¯�f�p kAXZf�lmYa`J`Jf�X��W��bse/hm�*]�`Rbse{c�ª�¸�ª~ `JlJj{Ym_�]/^sbse{c f�[�_/VThJV�¯�f�p&hJf�q�Y\e{` Ú �Tj�V�¢o�TÜy}
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�Wj{YBXZYm`R]A^dhJ`�f�[�hRj/bd`B`JYmlahRbdf�euV�XZY v f�XZYB^sb v bdhJYm_�bseu`Jlmf�k�Y�hRj{V�ehRj{Y�bse{`JhRXJ]{lmhRbdf�e�lmf�]/e/hJ`�XZY\k�f�XZhJYm_$bseu��V��/^dY�£T}��
bsXZ`Jhm�*VT`�p?bdhRj
V�e/w���Y\e{lJj v V�XJq�XZYm`R]A^dhJ`m�{hRj�YawBf�e/^dwBXZY\k�f�XZh�hRj�YKk�Y\XJ[of�X v V�e{lmY�f�[`Rk4Yml\bs�{l�k/XZfTc�XZV v `m}t��e(VT_/_�bdhRbdf�e{`m�WhRj{Ymw�XZYZ¯�Ymlah�hRj{YBhRwTk4Ym`�V�e�_[ñXZYm�T]�YZe�l\bdYa`�f�[ v Ym`J`JV�cTYm`*]�`JYm_B�/w�hRj�YK��Þi� v f�_AYZ^,XJ]/e/eAbse{c��¸_�}�if�pWYmzTYZX��KpWY hRjAbse/qFhRj{VTh�hRj{Ym`JY kAXZf�c�XZV v `�V�XZY�[oV�bsXJ^dw�hywTkAbdlmV�^f�[
�/e�YZnRc�XZV�bse�k�V�XZV�^s^dY\^�k/XZfTc�XZV v `iV�e{_�Ym�Tk4YmlmhKhRj�V�hWXZYm`R]A^dhJ`W[�XZf vf�hRj�YZX��/e�Y\nyc�XZV�bse k{V�XZV�^s^dYZ^ v f�_/Y\^d`i`Rj�f�]A^d_ ��YI`Rb v bs^dV�X�}

��f�X�lafTV�XZ`JYZX�c�XZV�bse�Ym_ v f�_/Y\^d`�hRj�Y v Ym`J`JV�cTYthRwTk�Ym`�V�e{_r[�XZY\n�T]{Y\e�lZbdYm` v V�w$��Y `R]A�{`JhJV�e/hRbdV�^s^�wF_�bs �Y\XZY\e/h�[�XZf v hRj{fT`JY f�[�f�]/X�/e�Y\nyc�XZV�bse v f�_/Y\^oá�`Jf�hRj{Y­XZYm`R]/^dhJ`*f�[�hRj/bd`­`JYalmhRbdf�e�_/f�e{fTh�_�bsXZYmlmhR^dwV�k/k/^dwT}Wö­]{hKhRj�Y�XZYa`R]A^dhJ`if�[*��V��/^dYB£IV�XZYI`JhRbs^s^�XZY\^dYmz�V�e/hm}�ô�V v Y\^dwT�XZYmc�bd`JhJY\X���V�`JYm_�b v k/^dY v YZe/hJVThRbdf�e{`WpWbs^s^{f�]{h
k�Y\XJ[of�X v e�f�eAnoXZYmc�bd`JhJY\X�{VT`JYm_Bb v k/^dY v Y\e/hJV�hRbdf�e�`m��V�e�_Bb v k/^dY v YZe/hJVThRbdf�e{`IpWbdhRjtf�]/XWf�k�hRbsn
v bdßmV�hRbdf�e{`BpWbs^s^Wf�]�hRk4Y\XJ[of�X v hRj{fT`JYBpWbdhRj{f�]{hm}P�if�p v ]{l=j(f�[?V�eY\ �YalmhKhRj�Ym`JY�lJj�f�bdlmYm`�j{V�zTY�pWbs^s^�c�XZYaVThR^dw�_/Y\k�YZe�_�f�e�hRj�Y v f�_/Y\^o}
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�
bdc�]/XZYI£�øK`Rj�f�pK`�hRj�Y�hJfThJV�^/e�] v ��YZXWf�[�¢�¢A£m¤�¤�bse�`JhRXJ]{lmhRbdf�e�law�l\^dYm`[of�X�hRj�Y�hRp�f�k/XZfTc�XZV v `�]/e�_/Y\X�YmVTlJj$e{YmhRp�f�XJq�bse/hJY\XJ[oVTlaY v f�_AY\^o}��Y�laf v k/]�hJYa_�hRj{Ym`JY��/w�`Rb v ]/^dVThRbse{c�YmVTlJj�kAXZf�c�XZV v V�e{_BXZY\k/^dVTl\nbse{c�hRj{YW_AwTe{V v bdl?bse{`JhRXJ]{lmhRbdf�e�laf�]/e/h�f�[{YmVTlJjB��Þi�&bse/hJY\X v Ym_�bdVThJYbse{`JhRXJ]�lmhRbdf�e��/wIhRj{YWV�k/k/XZf�k/XJbdVThJY�e�] v ��YZXWf�[��i�R�/U(bse{`JhRXJ]{lmhRbdf�e{`m}
â­V�l=j �{V�XZc�XZV�k/j�bse��
bdc�]AXZY�£
ø"bd`�_�bdzTbd_/Ym_�bse/hJf�`JYazTY\XZV�^�lmf v nk�f�e�Y\e/hJ`m}��Wj{Y���f�hJhJf v laf v k�f�e�YZe/h�lmf�XJXZYm`Rk�f�e�_/`�hJf�hRj{Y�hJf�nhJV�^ªV v f�]Ae/hif�[*lmw�lZ^dYm`�`Rk�YZe/h�k�Y\XJ[�f�X v bse{c�e{f�e/n v Ym`J`JVTc�Y"k{VT`J`Rbse{cpWf�XJq�}��Wj{Y"e�] v ��Y\X�f�[�lmw�l\^dYm`�`Rk�Y\e/h�k�YZXJ[of�X v bse{c lmf vBv ]/e/bdlmV�nhRbdf�etXZY\^dVThJYa_�pWf�XJqBbd`W�AXZf�q�Y\etbse/hJfBhRpWfIk{V�XZhJ`m}*�Wj�YK^df�p�Y\XKf�[ªhRj�Y

hRp�f�laf v k�f�e�YZe/hJ`I`Rj�f�pK`IhRj�Y�V v f�]/e/hIf�[�hRb v YB`Rk�Y\e/hI_�bd`Rk{VThJlJjAnbse{cA}I�Wj{Y�hJf�k$lmf v k�f�e�Y\e/hI`Rj{f�pK`�hRj{YBhRb v Y�`Rk�Y\e/hIf�e�V�^s^Wf�hRj�YZXlmf vBv ]/e/bdlmVThRbdf�egpWf�XJq��
e�V v Y\^dw$hRj{Y�`JY\e{_�bse{c�V�e�_$XZYmlaY\bdzTbse�c�f�[
v Ym`J`JV�cTY�z�V�^s]{Ym`m}
~�e�Y�XZYm`R]A^dhm�KV�e�_$e{fTh�V�`R]AXJk/XJbd`Rbse�c�f�e�YT�*bd`�hRj�V�h�[of�X�hRj�Ym`JY

�/e�Y\nyc�XZV�bse k{V�XZV�^s^dYZ^­k/XZfTc�XZV v `m�{hRj�YilmfT`JhKf�[ªlmf v�v ]/eAbdlaVThRbse{c�j�V�`VB�AXZ`Jhif�XZ_/Y\X�Y\ �Yalmh�f�e�hRj�Y�hJfThJV�^�e�] v ��Y\X�f�[­bse{`JhRXJ]�lahRbdf�e{`m}�ÞK^snhRj{f�]{c�j hRj{YK_AwTe{V v bdl"[�XZYa�T]�Y\e{lmwBf�[�Ym��Yal\]�hRbse{cBV v Ya`J`JVTcTYI`JYZe�_�nbse{c�bse{`JhRXJ]{lmhRbdf�e���`R]{l=j�VT`I��Y\e{_ f�X ÷ ��YaVT_���bd`?]/e{_AY\X�£a¤(Ö�á{YmVTlJj
`JY\e{_�bse{c�V�e{_BYmVTlJjBXZYmlaY\bdzTbse�c�f�[4V v Ym`J`JV�cTYKYm�Tk{V�e{_A`*bse/hJfIV�^dV�XZc�Ye�] v ��YZX�f�[K�i�y�AU&bse�`JhRXJ]{lmhRbdf�e{`m}$Þi`�V�XZYa`R]A^dhm��bseu`Jf v Y�Ym�Tk4Y\XJnb v Y\e/hJ`m� v f�XZY�hRb v Y�bd`�`Rk�Y\e/h�k4Y\XJ[of�X v bse�c�lmf vBv ]/e/bdlmVThRbdf�e�bse/n`JhRXJ]{lmhRbdf�e{`IhRj�V�e�e{f�e/nylmf vBv ]/eAbdlmV�hRbdf�e�bse{`JhRXJ]�lmhRbdf�e�`m}
� f�XZY�b v k4f�XZhJV�e/hR^dw��WhRj{YBcTV�bse�`�VTlJjAbdYazTYm_��/w ]{`Rbse�c V�e$f�k�hRbsn
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Reg = Interface mapped to Register
On  = Interface mapped to On-chip cache
Off = Interface mapped to Off-chip cache

Communication (except Dispatch)

Dispatch

Non-communication

�
bdc�]AXZY�£�ø�ã�ä�wTe{V v bdlKbse�`JhRXJ]{lmhRbdf�e lmf�]Ae/hJ`­[�f�XK£m¤�¤��/w�£a¤T¤ v V�hRXJbd� v ]A^dhRbsk/^dw�V�e{_�£aûC��V v hJY\��]{`Rbse�c�hRj{Y�`Rbd��_�bs �Y\XZY\e/h­e{YmhypWf�XJq�bse/hJY\XJ[oV�lmYb v kA^dY v Y\e/hJVThRbdf�e�`m}

v bdßmYm_���XZYmc�bd`JhJY\XJno��V�`JYm_�bse/hJY\XJ[�VTlmYWV�`
f�kAk�f�`JYm_�hJf�V�eI]Ae{f�k{hRb v bdßmYa_f� �nyl=j/bsk bse/hJY\XJ[oV�lmY�V�XZY�`R]/��`JhJV�e/hRbdV�^o}i�Wj�YilmfT`JhWf�[�`JY\e�_�bse{cA��XZYmV�_�n
bse{cBV�e�_t_�bd`Rk{VThJlJjAbse{c v Ym`J`JV�cTYm`K_/Yml\XZYmV�`JYm`KVT` v ]�lJjtVT`W��z�Y�[of�^d_V�`WpWYKf�k{hRb v bdßmYIhRj{Y�e{YmhypWf�XJqBbse/hJYZXJ[oVTlmYiV�e{_Bbse�lmf�XJk�f�XZV�hJY�bdh­bse/hJfhRj{Y­XZYmc�bd`JhJY\X*�A^dYT}*��f�hJV�^/Ym��YmlZ]�hRbdf�e�hRb v YWf�[�hRj{Ym`JY­�/e{Y\nyc�XZV�bse�k{V�XJnV�^s^dY\^*kAXZf�c�XZV v `�bd`�lZ]�hK�/w�V��4f�]{h�þT¤pÖ�}KÞ�e{_ hRj{Y"k�YZXZlmY\e/hJVTc�Y�f�[hRj{Y�Ym��Yml\]{hRbdf�euhRb v Yt_�]{Y�hJf v Ya`J`JVTcTY�k�V�`J`Rbse�c�f�zTY\XJj{YmV�_�bd`�XZY\n_�]{lmYm_ [�XZf v Û�£8Ö hJf�f�eA^dw$£
üoÖ�}K�Wj/bd`�XZYm`R]/^dhI`R]/kAk�f�XZhJ`If�]/X�j/wTnk4fThRj{Ym`Rbd`KhRj�V�h­`R]/��`JhJV�e/hRbdV�^�k�Y\XJ[of�X v V�e{lmY�c�V�bse{`WlmV�eB��Y�V�l=j/bdYmz�Ym_XZYZ^dVThRbdzTY�hJfBYm�Tbd`JhRbse{c�k/XZf�lmYm`J`Jf�XJnoe{YmhRp�f�XJq�bse/hJYZXJ[oVTlmYa`m}

~�hRj{Y\XKbse/hJY\XZYm`JhRbse{c�XZYm`R]/^dhJ`KlmV�et��YIf��{hJV�bse{Ym_ �/wBlmf�e/hRXZV�`JhRbse�c
hRj{Y cTV�bse�` _�]{Y�hJf�k/^dVTlaY v Y\e/htzTY\XZ`R]{`�hRj{Y cTV�bse�` _�]�Y hJf(f�k{hRbsn
v bdßmVThRbdf�e�`m}�Þ�^dhRj{f�]{c�j���fThRj�`Rbdc�e/bs�{lmV�e/hR^ñw�l\]�h�_/f�pWeBf�e�e{YmhRp�f�XJqf�z�Y\XJj�YaVT_���pWY*`JYmYWhRj{VTh,j{V�XZ_/pWV�XZY�f�k�hRb v bdßmVThRbdf�e�`Wf�[�hRj{Y­e{YmhRp�f�XJqbse/hJYZXJ[oVTlmY�V�XZY v f�XZY�b v k�f�XZhJV�e/h�hRj{V�e(hRj{YBVTlmhR]{V�^*k/^dVTlmY v Y\e/h�f�[hRj{Y�bse/hJYZXJ[oVTlmY�}­â*zTYZe�hRj{YK`R^df�pWYm`JhWf�k�hRb v bdßaYm_�b v k/^dY v YZe/hJVThRbdf�e�bd`�4YmhJhJY\X�hRj�V�e�hRj�YB[oV�`JhJYm`JhI]Ae{f�k{hRb v bdßmYm_�b v k/^dY v Y\e/hJV�hRbdf�e�}(�?j/bd`XZYa`R]A^dhW`R]{cTc�Ym`JhJ`WhRj{VTh*Y\ �YmlahRbdzTY�k{V�XZV�^s^dY\^�laf v k/]�hJYZXZ`WlmV�e���YW�A]/bs^dhpWbdhRj�Ym�Tbd`JhRbse�cBk/XZf�lmYm`J`Jf�X�_/Ym`Rbdc�e�`m}?�®b v k/^dw��/w�VThJhJVTlJj/bse�c�V�etf�kAnhRb v bdßmYm_�e{YmhRp�f�XJq�bse/hJYZXJ[oVTlmY�hJfBhRj�Y�lmV�l=j{Y��/]�`m��hJf�_/V�w�� `�k/XZf�lmYm`Rn`Jf�XZ`KlmV�e�lmf�e�`Rbd_/Y\XZV��A^dw ^df�pWY\XihRj�YZbsX�e{YmhRpWf�XJq�bse/hJY\XJ[oVTlaY�lmf�`JhJ`m}

Þ�^dhRj{f�]{c�j¡hRj�Y�f�k�hRb v bdßaVThRbdf�e{`�lZ]AXJXZY\e/hR^dwÝ`JYmY v `Jf v YmpWj{VTh
v f�XZYBb v k�f�XZhJV�e/h�hRj�V�e$k/^dVTlmY v Y\e/hm�WpWY�_Af e�f�h�Ya�Tk�Ymlmh�hRjAbd`�hJfXZY v V�bse�hRXJ]{YI[of�Xi^df�e{cA}���e��
bdc�]AXZY £�ø���hRj�Y�k�Y\XJ[of�X v V�e{lmYBf�[WhRj{Yf�eAnylJjAbskFV�e�_gf� �nyl=j/bsk v Y v f�XZw v V�k/k�Ym_�bse/hJYZXJ[oVTlmYa`�V�XZY�[oV�bsXJ^dwlZ^dfT`JYT}�ö­]{h�V�`�kAXZf�lmYa`J`Jf�XZ`IcTYah�[oV�`JhJY\X���hRj�Y�^dVThJY\e{lmw f�[*k�Y\XJ[�f�X v nbse{c�V�euf� �nylJjAbskuf�k�Y\XZVThRbdf�egpWbs^s^Kbse�lZXZYmVT`JYT}��
bdc�]AXZY�£�ø�VT`J`R] v Ym`V�hypWf�lmw�l\^dY$^dVThJY\e{lmw�[of�X�XZYmV�_A`�[ñXZf v hRj�Y$f� �nyl=j/bsk&bse/hJY\XJ[�VTlmYT}��[J�
j{f�pWYmzTYZX��­hRj{YB^dVThJY\e{lmw�bd`�bse�l\XZYaVT`JYm_uhJf ¢ lmw�l\^dYm`�bse{`JhJYmV�_rf�[
ø��*hRj�Y\euhRj{Y�lmf vBv ]/eAbdlmV�hRbdf�eFlmf�`JhJ`Bf�[ihRj{Y�f� �nylJjAbsk�f�k{hRb v bdßmYm_
v f�_AY\^4p?bs^s^�_/f�]/�A^dY�}WÞ�`*V�XZYm`R]/^dhm��XZY\^dYmcTV�hRbse�c�hRj�YWe{YmhRpWf�XJqBbse/hJY\XJn[�VTlmYBf� �nyl=j/bsk�pWbs^s^We{fTh�XZY v V�bse�VtzTbdV��/^dY�V�^dhJY\XJe{VThRbdzTY�[of�XI[ñ]�hR]/XZYc�Y\e{Y\XZVThRbdf�e�`If�[ v ]/^dhRbskAXZf�laYm`J`Jf�XZ`m}
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��e�hRjAbd`Kk�V�k�Y\X��{pWY�j�V�z�YIVT_/zTf�lmV�hJYm_�V�hRbdc�j/hJYZX�� v f�XZYIf�k�hRb v bdßaYm_lmf�]Ak/^sbse�c�f�[4hRj�Y­e{YmhypWf�XJq�V�e�_�hRj�Y*kAXZf�lmYa`J`Jf�X�}*��Y�j{V�z�YKY\e�] v Y\XJnVThJYa_$V `JYmh�f�[KkAXJbse{l\bsk/^dYm`�pWj/bdl=juV�e�YZ°�l\bdY\e/h v Ym`J`JVTc�Y�k{VT`J`Rbse{ck/XZf�lmYm`J`Jf�XJnoe{YmhRp�f�XJq�bse/hJY\XJ[oVTlaYB`Rj�f�]A^d_$[of�^s^df�p"��V�e{_$pWYIj{V�z�YB_/Y\n
hJV�bs^dYa_�V�etV�XZl=j/bdhJYmlmhR]/XZYIpWjAbdlJj�[of�^s^df�p�`�hRj�Y v }­�Wj{Y v f�`Jh5b v k�f�XJnhJV�e/h�[�YmVThR]/XZYm`If�[�f�]/X�V�XZlJj/bdhJYmlmhR]/XZY�V�XZY�`Rb v kA^dYT��^df�pWnylmfT`Jh�j{V�XZ_�npWV�XZY v Yml=j{V�e/bd` v `B[of�X�[oV�`JhI_�bd`Rk{VThJlJj/bse�c��W[of�XZpWV�XZ_�bse{cA�WV�e�_�XZY\nk/^dwTbse�cIhJf v Ym`J`JV�cTYm`m}ª�rj{Y\e v V�k/k�Ym_Ibse/hJf�hRj{Y5k/XZf�lmYm`J`Jf�X�� `�XZYmc�bd`RnhJY\X��/^dYT��f�]AX*kAXZf�lmYm`J`Jf�XJn¸e{YmhJpWf�XJqBbse/hJY\XJ[oV�lmYKV�^s^df�pK`­VKXZY v f�hJY?XZYaVT_XZYm�T]{Ym`Jh*hJf���YWXZYmlmY\bdz�Ym_,��k/XZf�lmYm`J`JYm_��/V�e{_BXZY\kA^sbdYa_�hJf�bse�VIhJfThJV�^{f�[
hRp�f��i�y�AU�bse{`JhRXJ]�lmhRbdf�e�`m}���Y*j�V�zTY�V�^d`JfI_/Y v f�e{`JhRXZVThJYa_,��hRj/XZf�]{c�jf�]/XWk�YZXJ[of�X v V�e�laYI`JhR]�_�bdYm`m��hRj{VTh�f�]/XKV�XZlJjAbdhJYalmhR]AXZYIlaf�]/^d_�`Rbdc�e/bs�/nlmV�e/hR^dw�XZYa_�]{lmY�laf vBv ]Ae/bdlmV�hRbdf�e(f�z�Y\XJj{YmVT_tVT`Wlmf v k{V�XZYm_�hJf�hRj�V�hf�[*Ya�Tbd`JhRbse�c�e�YmhypWf�XJq�bse/hJY\XJ[�VTlmY�_AYa`Rbdc�e{`m}WöWw v V�q�bse�c�]�`JYIf�[*f�]/Xj{V�XZ_/pWV�XZY v YmlJj{V�e/bd` v `m�*V�e{_��/w v V�k/kAbse{c�hRj{Y�e{YmhRp�f�XJq�bse/hJY\XJn[oV�lmY"bse/hJfthRj�Y�kAXZf�lmYa`J`Jf�X�� `IcTY\e{Y\XZV�^snok/]AXJk4fT`JY�XZYac�bd`JhJY\XZ`m��pWYIj�V�zTY
��YmYZe�V��A^dYihJf�XZYm_�]�lmYKlmf vBv ]Ae/bdlmVThRbdf�e�f�zTY\XJj{YmVT_�V���f�]{h­�{zTYW[of�^d_bse�f�]/XK��Y\e{l=j v V�XJq/`m}

Þ�e{fThRj{Y\Xi`Rbdc�e/bs��lmV�e/h�f�]�hJlmf v YIf�[�f�]AXi`JhR]{_AwBbd`WhRj{VThm��[of�XKhRj�Y��Þ���Ym��YmlZ]�hRbdf�e v f�_AYZ^o� v f�`JhWf�[�hRj{Y�k�Y\XJ[�f�X v V�e�lmYIc�V�bse�lmf v Ya`[�XZf v f�]/XKj�V�XZ_Ap�V�XZY v YmlJj�V�eAbd` v `KXZVThRj{Y\XihRj�V�e�[�XZf v hRj{Y�kA^dV�lmY\n
v Y\e/hif�[KhRj{YIe�YmhypWf�XJq bse/hJYZXJ[oVTlmY�bse�`Rbd_/Y�hRj�Y�XZYac�bd`JhJY\XI�/^dYT}�â­z�Y\ebs[�hRj�YKe�YahRpWf�XJq�bse/hJY\XJ[�VTlmYKXZYm`Rbd_AYa`�f� �nyl=j/bsk���f�]/X*j�V�XZ_ApWV�XZY v Yal=j/nV�e/bd` v `Wb v k/XZf�zTYIbdhJ`­k�Y\XJ[of�X v V�e{lmYIhypWf"[�f�^d_�}­��Y�laf�e{l\^s]�_/Y�hRj�V�hYmz�Y\etYm�Tbd`JhRbse�cBk/XZf�lmYm`J`Jf�XZ`�laf�]/^d_�`Rbdc�e/bs�{lmV�e/hR^ñw���YZe�Y\�{hW�/w�bse{lmf�XJn
k�f�XZVThRbse{c�f�]AX�j�V�XZ_ApWV�XZY v Yal=j{V�e/bd` v `�bse/hJf�V�e�f� �nylJjAbskte�YahRpWf�XJqbse/hJY\XJ[oV�lmYT}*��Y�j{V�z�Y�_/Ym`Rbdc�e{Ym_ V�e�_�`Rb v ]A^dV�hJYm_ VTh�^df�p�^dYmzTY\^ª`R]�lJjV�egbse/hJYZXJ[oVTlmY��KôI�RU���[of�X�hRj{Y�� fThJf�XZf�^dV�¢T¢A£a¤T¤$k/XZf�lmYm`J`Jf�X�} ��e/n
¯/]�Y\e{lmYm_��/w$f�]/X�pWf�XJq��*f�]/XBbse{_�]{`JhRXJbdV�^Ik{V�XZhRe{Y\X��*� fThJf�XZf�^dV/�Wbd`
b v k/^dY v Y\e/hRbse{c$V�`Rb v bs^dV�XBe�YahRpWf�XJq bse/hJY\XJ[oVTlaYBf�e/nyl=j/bsk$bse(V�e(Ym�Tnk�Y\XJb v Y\e/hJV�^*z�Y\XZ`Rbdf�e(f�[ªhRj�YI¢�¢A£T£a¤BkAXZf�lmYa`J`Jf�X�}
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��Y�hRj{V�e/qX��XZYmc�f�XZw ÷ V�k�V�_Af�k�f�]/^dfT`���f�]/XKV�lmVT_/Y v bdliVT_/zTbd`Jf�X��A[�f�X^dYahJhRbse�c�]{`IhJV�q®YBf�e(hRjAbd`�k/XZf8
JYmlmhm��[of�X�V�_AzTbd`Rbse{c ]�`m��V�e{_�[�f�XIYZeAn
hRj�]{`RbdVT`JhRbdlaV�^s^ñwg`R]Ak/k�f�XZhRbse{c�f�]/X�pWf�XJq�}���YthRj�V�eAquö­XZV�_�^dYmwuU�}
0 ]{`Jß v V�]A^�pWj�fBj{VT`�j{Y\^sk�Ym_�]�`I_/YmzTYZ^df�k v V�e/w f�[�hRj�Y�bd_AYmV�`�bsehRj/bd`�k{V�k�YZX�V�e{_�j{VT`�k{V�bse{`JhJV�q�bse{c�^dw�kAXZf�f�[�XZYmVT_�f�]AX�_�XZV�[ohm} ��Y
hRj{V�e/q�hRj{Y v Y v ��YZXZ`If�[�hRj�Y��i�¸� _/Ym`Rbdc�e$hJYmV v pWj{f�j{V�zTY�V�^d`Jfj{Y\^sk�Ya_�]{`�_/YmzTY\^df�k v V�e/wIf�[�hRj�Y*bd_AYmV�`­bse�hRj/bd`
k�V�k�Y\X�}*��YWhRj�V�eAq��bdlJj{VTY\^i�
^dVT`JhJYZXBV�e�_$äiY\XZY\q�U­jAbdf�]�pWj{f�j�V�z�Y�j{Y\^sk�Ya_�]{`�lmf�^sn
^dYalmhK`JhJVThRbd`JhRbdlm`m}K��Y�hRj{V�e/qthRj�YIöWYZXJq�Y\^dYmwt��Þ�� hJYaV v pWj{f�j{V�z�Yk/XZf�zTbd_AYa_�]�`ipWbdhRj�V��K��¤Blmf v kAbs^dY\X�V�e�_�`Rb v ]A^dV�hJf�X�}I��YIhRj�V�eAqk{VT`JhKV�e�_�k/XZYm`JY\e/h v Y v ��Y\XZ`Kf�[�UK�}� pWj{f�j{V�z�YI`R]AXJXZf�]Ae{_/Ym_�]{`pWbdhRjtV�c�XZYmV�hWpWf�XJq�bse{cBV�h v fT`Rk/j�YZXZY�V�e{_�pWj{f�j�V�z�Y�pWXJbdhJhJY\e V�e�_
v V�bse/hJV�bse{Ym_ghRj{Yt�¸_�^dV�e�c�]�V�cTY V�e{_�hRj�Yt�o_���Y\e{l=j v V�XJq/`BpWjAbdlJjp�Y�j�V�zTY�]{`JYm_�bse�hRj/bd`�k{V�k�YZX�}
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Ú ÞiUWäC���A£ZÜ�Þ�e{V�e/h ÞicTV�XZpWV�^o��ä�V�zTbd_ U�j{V�bsq®Y\e��Ø��f�_�[�XZYmw

äWÙ ��f�]�ßaVA� 0 bsXJq¹ÊTf�j/e�`Jf�e
�/äiV�zTbd_ 0 XZV�e{ßT�}ÊTf�j/e 0 ]An
�AbdV�hJf�p?bdlaßT� 0 bdw�fT`Rj/b 0 ]AXJbsj{V�XZV/��ö�Y\e�c�n���f�e{c��,b v ���bse�f�� V�VA�WäiV�e�ô�]{`J`R��V�] v �K��bsq®Y ÷ V�XJq�bse���V�e�_ä�f�e�V�^d_mÚ*Y\]Ae{cA}t�Wj�Y����¸�|ÞK^dYmpWbs[oY�� VTlJjAbse{YTã�Þ
�
V�XZcTY\n���lmV�^dYFä�bd`JhRXJbs�/]�hJYa_�ny� Y v f�XZwó��]/^dhRbsk/XZf�lmYm`Rn`Jf�X�}K��YmlJj/eAbdlmV�^W�KY\k4f�XZh����o���ªUK������nyþ®Û�þA�����o�
�
V���f�XZV�hJf�XZw�[of�X�UWf v kA]{hJY\X���lZbdY\e�laYT�KUWV v �/XJbd_Ac�YT�� Þ���£#�o�/£T}

Ú Þ�ô ÷ ¢<��Ü Þ�XZzTbse{_,�{�Wbd`RjAbdwT]/X���}/ô�bsq�j/bs^o��V�e{_ 0 Ya`Rj�V�z 0 } ÷ bse/n
cTV�^sbo}B��n���hRXJ]{lmhR]/XZYm`mã�äiVThJV���hRXJ]{lmhR]/XZYm`�[of�X ÷ V�XZV�^s^dY\^
UWf v k/]�hRbse{cA}ÜÛPÝ�Þ£ß}t�'(x��g'(~8)+v y(x��Ry(xËàYt�y!&(t�'(�°á
�Wv x(&Åâ�'(x(&(�}'8&(*q�¹'(x�u5ã�¥s�g)D*s�C�Z�­k{VTcTYa` Ûs��¢sn®ûTÿ�ø��
~�lmhJf��4Y\XB£g�T¢o�/}

Ú öKUKU � �T¤�Ü �4}FöWf�XJq�V�X�� �I}�UWf�j/e
�ä��}FUWf���� �I}³��XZfT`J`m�
��} �I} 0 ]Ae{cA���$};�
V v ���$}���YmzTbse{YT��öi}I� f�f�XZYT���}�� f�f�XZYT�5U;} ÷ YahJY\XZ`Jf�e���ÊA}��T]�` v V�e
��ÊA}��T]�hJhJf�e
�ÊA}�õKXJ��V�e�`Rq�bo��V�e{_TÊA}/��Y\�/��}i�®]/kAk4f�XZhRbse{c���w�`JhJf�^sbdl
V�e{_�� Y v f�XZw�UWf vBv ]Ae/bdlmV�hRbdf�e�bse�bd��V�XJk�}���eRàYt�y8~såy%�C)
��*Wæ}ço)
�Kè%ã>Ý3Û"�1Ê�]Ae{YB£#�<�T¤/}

Ú öWYmlg��ø
Ü ��bdl=j{VTYZ^³ÊA} öWYal=q®Y\XJ^dYT} Þ�e ~�zTY\XZzTbdYmp f�[uhRj{Y
����Þi���é��ê��d�gUWf v k/]�hJYZXÝ��w�`JhJY v } ��YmlJjAe/bdlmV�^
�KY\k�f�XZh���UW�KU­ny�K�?n�ø�¢A�B� f�hJf�XZf�^dV|UW�KU���UWV v n�AXJbd_/cTY���� Þ���Ê�]/^dw £#�<��ø�}

Ú ö­XZV�¢T¢�Ü ä�} 0 }�ö*XZVT_�^dYmwT} �
bsXZ`JhFV�e{_ ��Ymlmf�e{_ë��Y\e{Y\XZV�n
hRbdf�eì��wTk�Y\XZlZ]A��Y ÷ YZXJ[of�X v V�e�laYT} ��YmlJjAe/bdlmV�^t�KY\n
k�f�XZh�õI�oõIUWäIUK�TnR�Wny¢T¢�nZ£mþ�Û�Û���õ�e/bdzTY\XZ`Rbdhyw�f�[{��^s^sbse{f�bd`
VTh�õ�XJ�{V�e{V�n�U­j�V v k{V�bdc�e��WõKXJ��V�e�V/����^s^sbse{f�bd`�û/£m¢�¤A£T�õI��Þ��4��Y\k{hJY v ��Y\X�£#�T¢�¢A}

Ú UK�A�}�>�A£\Ü ä�}�U­]/^s^dY\X��
Þ�}���V�j�� 0 }4��lJj{V�]{`JY\X��
�I}{zTf�e�â�bdlJq�Y\e��
V�e{_íÊA}B��V�p?XZßawTe�Y\q�} �
bse�Yî��XZV�bse ÷ V�XZV�^s^dY\^sbd` vpWbdhRj$��bse/b v V�^¤��V�XZ_Ap�V�XZY��®]/kAk4f�XZhmãiÞ|UWf v kAbs^dYZXJnUWf�e/hRXZf�^s^dYa_ �WjAXZYmV�_AYa_ Þ��{`JhRXZVTlmhu� VTlJjAbse{YT} ��e
àYt�y8~så>y%�C)
��*Cï�y(�}t!)
�PÛCã�à�â¤ð�ã��/ÞKkAXJbs^�£#�o�/£T}

Ú ä�äi� � �®ø
Ü �rbs^s^sbdV v ÊA}�äiV�^s^dwT����f�wFä�V�zTbd`Jf�e��RÊA}KÞ�}I��hR]{V�XZh
�
bd`Rq�YT�°��XZYmc���wT^dY\X��CÊTf�jAe���} 0 YmY\e��i�?bdlJj{V�XZ_FÞ�}
�
YmhRj/bse��B��bdlJj�V�Y\^tô�fTV�q�Ym`m��V�e�_ ÷ YmhJY\X��I}iô�]{hRj
}
�Wj�Y$� Ya`J`JVTcTYZnRäKXJbdzTY\e ÷ XZf�lmYm`J`Jf�X�ãgÞ ��]/^dhRbdlmf v nkA]{hJY\X ÷ XZf�lmYm`J`Rbse{cFô�f�_/Y�pWbdhRjÝâ�°�l\bdY\e/h$� Yal=j{V�n
eAbd` v `m}Hè%ñ�ñ�ñËÞ^vF~8t�yT�/Þ�k/XJbs^W£g�o��ø�}

Ú ��XZY#�®ø
Ü �Kf���Y\XZhTÊA}«��XZY\bse{Y\X�}aò(ò}æ(æ(ó�Þ^*q�	�g'8&�*5Ý�y!�it�y8~!*#�	á
�#y(tPôi�#*8t(õ ��Þ^'(x��}'o�s}�� fThJf�XZf�^dV�UWf v k/]�hJYZXd��XZf�]/k
���Y\�/XJ]�V�XZw�£g�o��ø�}Wäi��Þi���I}

Ú ��bs^d¢�ÛmÜ äiV�e/bdY\^ �F}O��bs^s^sbd`m}öß���*ªÝ>y(x1x�*!~8)DvFy(xËÞM'(~	��vFx�*m}
���o� ÷ XZYm`J`m�4U?V v �/XJbd_/cTYT��� Þ��,£g�T¢®Û�}

Ú �CÊo�A£ZÜ äiV�e{V ��}���Y\e/XZw�V�e�_(U­jAXJbd`JhJf�kAj{Y\X��W}iÊTf�Y\XZcA}i�Wj�Y
ôiYmhRp�f�XJq���e/hJY\XJ[oV�lmYIU­j/bsk
}���YmlJjAe/bdlmV�^
�KY\k4f�XZhKUK�}�
� Y v f�ÿTÿA£������o����V���f�XZVThJf�XZw�[�f�X;UWf v k/]�hJYZXI��l\bsnYZe�lmY���UWV v �AXJbd_/cTY�� Þ&¤®ø�£mÿ<�A�iÊ�]/e�YB£g�o�/£T}

Ú 0 ]A�1�A£ZÜ ÊTf�jAe 0 ]/�AbdV�hJf�p?bdß�}
õi`JY\XZ`­� V�e�]�V�^�[of�X�hRj�YiÞ�^dYmpWbs[oY
£a¤T¤�¤�UWf�e/hRXZf�^s^dY\X�÷­Y\XZ`Rbdf�e�¤A} ûo�/}­��Yal=j/eAbdlaV�^��KY\k4f�XZh
ÞK^dYmpWbs[oY ��w�`JhJY v `�� Y v fEø�£g�A�����o�|��UK���*UWV v n�/XJbd_/cTYT��� Þ���ÊTV�e�]{V�XZw £g�o�A£�}

Ú �
Þ�ä�����ømÜ U�}{â�}���Y\bd`JY\XZ`Jf�e���ùª}���}�ÞK�A]/j{V v _/Y\j���ä�}�U�}�äif�]/nc�^dVT`m�?U;}ª�"}*��YawTe v V�e
���$}*ô�}���V�e v ]Aq�j/bo�dÊA}>÷�}�Kbs^s^o�W�F}­ä�}>��bs^s^sbd`m�Köi}*U�} 0 ]�`Jß v V�]/^o�W�$}�Þ�}���hm}÷ bdY\XJXZYT��ä�}���}���Y\^s^d`m���$}�U�}���f�e{cA�ª�4}�Ú*V�e{cA��V�e�_
�I}3ù4V�q�}K�Wj�Y�ô�YmhypWf�XJqtÞKXZl=j/bdhJYmlmhR]/XZY�f�[WhRj{Y�UWf�e/n
e{YmlmhRbdf�eg� V�l=j/bse�Y�UW��n�Û�}(��eËã�à1ÛHÛI��k�V�cTYm`tøTü�øqn
ø�¢�Û���Ê�]/e�Y!n�Ê�]A^dw$£g�o�®ø�}

Ú ô�bsq}�T¤�Ü �I} �4}{ô�bsq�j/bs^o}I�o_2÷*Y\XZ`Rbdf�eT��¤A} ¤B�KY\[oY\XZYZe�lmY�� V�e�]{V�^o}
��Yal=j/eAbdlaV�^*�KY\k�f�XZh�U��}�&� Y v ftø�¢�þ�nZ£T�����o����V��/nf�XZVThJf�XZw�[of�XIUWf v kA]{hJY\X"��l\bdYZe�lmY���U?V v �/XJbd_/cTYB� Þ����Y\k{hJY v ��Y\XB£g�o��¤A}

Ú ô ÷ ÞH�®ø
Ü �Wbd`Rj/bdwT]AX���}�ô�bsq�j/bs^o����XZYacTf�XZw(�$} ÷ V�k�V�_Af�k�f�]/^df�`m�
V�e�_FÞ�XZzTbse{_�}úê��Iã�Þ ��]/^dhRbdhRj/XZYmVT_/Ym_|� V�`J`RbdzTY\^dw
÷ V�XZV�^s^dY\^{Þ�XZlJj/bdhJYmlmhR]/XZYT}/��eRà¤t�y8~8å}y%��)
��*Yæ(û()
�Hè%ã>Ý�ÛI�
� V�w £#�<��ø�}

Ú ô�]{cT¢T¢�Ü ��hJYmz�Y\e��W}/ô�]{cTY\e/hm}*�Wj�Y�b ÷ �/U�à�øBä�bsXZYmlmhRn�UWf�e/e{Ymlmh
UWf vBv ]/e/bdlmVThRbdf�e�`$��Yal=j/e�f�^dfTc�wT}���eÓà¤t�y8~8åOy%�M)���*ß1��vFt�u�Ý>y(x#�gåMy(xýüC¥%�1*st�~8��¡	*ªÝ>y(x1~s�}t	t�*8x�)�Ý�y(�°á
�i�})D*8t¸�O'(x�uRÛY�(���
vF~	'()+v y(x��Z�Ak{VTc�Ym`BÛ�£!n®ûT¤A��ÊTV�e�]{V�XZw
£g�T¢�¢A}

Ú ÷ V�^d¢T¢�Ü ÊTf�jAe��W} ÷ V�^ v Y\X�}i�Wj�Y�ôIUWõ�ö�â���V v bs^dw�f�[Y�Kbdc�j/n÷ YZXJ[of�X v V�e�laY ÷ V�XZV�^s^dY\^�UWf v k/]�hJYZXu��w�`JhJY v `m} ��eà¤t�y8~8å>y%�H)
��*Rß���v t�uMÝ>y(x#�#å>y(xRüC¥%��*8t�~s�}¡	*WÝ>y(x�~8�}t¸á
t�*8x�)2Ý>y(�Y�i��)D*8t%�M'(x�uEÛ«�(���
vF~	'()DvFyox��Z��k�V�cTYm`�¢Tþ®üqn
¢®Û�£���ÊTV�e�]{V�XZw�£#��¢T¢A}

Ú ÷ V�k1�T¤�Ü ��XZYacTf�XZw��$} ÷ V�k{VT_/f�k4f�]/^df�`m}�è	�Y���
*8�W*8x�)D'()DvFy(xHy%��'
þ�*8x�*8t�'o�¯à¤�}t��1yo�g*°ÿ�'()+'%��y(�5ÞM�(�
)Dv �it�y8~	*#�!�gy(t=} ÷ bdhRn
v V�e4à����¸� ÷ XZYm`J`m�
£g�o�T¤/}

Ú ��Y\bd¢®Û
Ü U­j{V�XJ^dYm`K�*}/��YZbdhJßT}
�Wj{YIUWfT` v bdlIU­]A�4YT}HÝ�y(�W�O��x1v�á~	'()DvFy(x���y%�Y)
��*�ÛPÝ�Þ���k{VTcTYa`Wø�øqn�ÿ�ÿA�}ÊTV�e�]�V�XZw�£g�T¢®Û�}
Ú �®j{VT¢<��Ü ÞKe�_/w(�®j{V�p"}tÞ ä�Ya`Rbdc�euV�e{_�� v kA^dY v Y\e/hJVThRbdf�egf�[���oô��IãmÞ�� f�e�`Jf�f�et�®b v ]/^dVThJf�X�}{��YmlJjAe/bdlmV�^/�KY\k4f�XZhUK�}��� Y v f�ø8��ü��®���¸���
V���f�XZV�hJf�XZw�[of�X�UWf v k/]�hJYZX��l\bdY\e{lmYT��UWV v �/XJbd_Ac�YT��� Þ��3Ê�]Ae{YB£#��¢o�/}
Ú z�âWU��I�(��ø
Ü��Wj{f�XZ`JhJY\e(zTf�e�â5bdlJq�YZe
��ä�V�zTbd_$âK}�U­]/^s^dY\X�����YmhRj�U�}

��f�^d_A`JhJYZbse
��V�e{_ 0 ^dV�]{`�âK}{��lJj�V�]�`JYZX�}KÞ�lmhRbdz�YI� Ym`Rn
`JV�cTYm`mã�V�� YmlJj{V�e/bd` v [of�Xt��e/hJYac�XZVThJYa_gUWf vBv ]/eAbsnlaVThRbdf�euV�e�_�UWf v kA]{hJVThRbdf�e
}(��eËàYt�y8~så¤y%�K)
��*Ræ(û()
�è%ã�Ý�Û"�/� V�w £#�o�®ø�}

Ú �g��¢�Û
Ü UWf�^sbseÝ�rj/bdhR�/wTn���hRXZYmz�Y\e{`m} �Wj{Y$�
XZV�e{`RkA]{hJY\X�} ��e
à¤t�y8~8åCy%�T)���*Tæ��})
�Åè%ã>Ý�ÛI��k�V�cTYm`�ø8��øqn®ÿT¤�¤A�OÊ�]/e�Y
£g�T¢®Û�}


