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P Q4RTSVUXWZY\[\]�SX^_WNR
`baXc"dfeVg@hjikeldnmoaXpqisrjtlr c;ukpqiselv�moaXc"dfhXv g=mopwelv tyxwpzm|{8eldNmoajc
i_moelu}ty~4c8p�vXdfu�ty��i_mou�hjg=m�hXu�c�xwt.{4c�u���c�xweK��t��jtKm�tl�jtlioc��AtyvX�
ty~4c�uAio{�i_moc;�����k�b���X�@�n��v��"e
i|mAxqtyu�~lcDc�v
moc;uorjuopqi_cDc�v���p��
u�elvX��c�v
m}i��4moaXcs��c;g}a tyvXpqi_��eld�i|m�elu�p�vj~��Xtym�t$e4v��Vpqio��i�� tKm_�
m�t4g}aXc;��moe"t��k�b����ioc�u��lc;u;�
pwi ��c�pwvX~"uoc;rXxwt4g@c'�A��{�t"g@e4�"�
rXxwc@¡¢vXc�m|�Te4uo�4c;��i_moelu}ty~4c�pwvVdfu�ty��i_mou�hjg@mohXu�cl�£`baXpwi�i_moe4u�tl~lc
pwvVdfu�ty��i_mou�hjg@mohXu�c¤p�v �Vhji_mou�{�pqi\tlx�u�c;t4�V{�tA��hXx�mop����Xpwxwx�pwelv��Xelx��
xqtyunpwvj�Vhji_mou�{�tyvj�"p�mTpqin¥
hXpwg}��xw{�~4uoeK�ZpwvX~si_pwvjg�c1��elu�cbm|{
r�c;i
eyd*�Xtym�t¤tyu�cb� c;p�vj~¦�Vpw~lp�mopw§�c;�¨�4tyv �¦m�aXcZ�le4x�hj�"cZeld%�jtKm�ts��c@�
pwvX~Di_moe4uoc'��r�c�u}i_pqi_moc�v
m�x�{�pqisp�vjg�uoc'tliop�vj~j�¤`baXc�~le
tyx)eydnm�aXpwi
rjtlr c;u�pqi$m�e©~4p��4cIt�iovjtlrji_ajeym�eldZmoaXcD�lc;{ª�Vc��4c�xwelrX��c�v
m}i
pwvAmoaXpqinpw��r e4u_m}tyv
mNu�c;ioc;tlu�g}aAtyu�c;ts��c;g;tyhjiocZm�aXc;ioc\�Vc;�lc�xwelrX�
��c�v
m�i�ajt.�4cNt\�Vpwu�c;g=m)p���rjt4g=m)elv¤m�aXcNeK�4c�u}tyxwxyr c;u_dfe4uo�Atlvjg@c4�
hjiocl�jtlvj����tlvjty~4c���c�v
mZeyd�t����b���%�

��v£moaXpqi¤u�c�~
tyu}�*�*moajpwi¤r tyr�c�u¦g�eK�lc�u}i\moaXcAdfe4x�xweK�ZpwvX~��lc�{
moe4rXpqg�i;«
¬ ��c'g=m�p�e4v�­�eyd moajpwisrjtlr c;u¤rXu�c;ioc�v
m�i¤tD�Xu�p�c�dTeK�4c�u��
pwc��
eldNmoajc�tluoc't���c�xweK�®t����b���*�¨`baXpwik�jt4g}��~lu�elhXvj��p�vV�
dfe4uo�AtKm�p�e4v¦pqi�hjioc@dfhXxVdfe4u�hXvj�Vc;u�i_m�tlvj�VpwvX~\m�aXc1g@e4v
moc�v
m}i
eld�m�aXc¤xwtymoc;u1i_c'g=mopwelv i��

¬ ��c'g=m�p�e4v£¯D�Vpqiog�hjioioc;ik�4c�{8vXc;�°�Vc;�lc�xwelrj�"c;v
m�ikp�v©moajc
± xwc©io{Vi|m�c��AiI�Xel�Atypwv¨����mDtlvjtyxw{�§�c'i�tyvj�²g@el��rjtluoc'i
m�aXc�vjc���c���c;uo~4p�vX~�tyu�c;tli\eydNi_moe4u�tl~lc¦tluoc'tAvXc@m|� elu��Vi
���V³\´k�Ztyvj��vXc�m|�Te4uo� ± x�c¤io{�i_moc;�Ai��

¬ ��c'g=m�p�e4v£µ8�Vpqi�g@hji�i_c'ikmoaXcAvjc����Vc��4c�xwelrX��c�v
m}isp�v£moajc
tluoc't¦eld)�XxweVg}�Ii_moelu}ty~4ckio{Vi|m�c��Ai;���Vr c'g@p ± g�tlx�xw{l�Xp�m\�Vpqi|�
g�hjioioc;i¨pq�j¶b�V�=�;tZvXc;�ªi|m�elu}ty~lc�tyu�c;tbvjc@m|� elu��1rXu�eymoeVg�elx��
tlvj��g@el��rjtluoc'i�moaXpqiArXu�eym�e�g�elxb�Zp�moaH·)p��juoc�¶TajtlvXvXc�x
rXu�eym�eVg@elx��

¬ ³�g@e4��rjtyu�pwioelv¦� c�m|�Tc;c�v"�|��¸£tyvj���j¶b���)�Vpqi_�Vi)pwi�rjuoc��
ioc�v
moc'�Dp�v�ioc;g@mopwelv8¹V�T`bajc$g@e4i_m;�juoc;x�pqty�Xpwxwpzm|{Itlvj�Dr c;u_�
dfe4uo�Atyv g@cI�Vp�º%c�u�c�vjg�c;i�� c�m|�Tc;c�vªm�aXc;iocIm|� e8m|{�r�c;i�eyd
�Vpqio��ibpqi1tlvjtyxw{�§�c;�¨�

¬ ��c'g=m�p�e4v¼»½�Vpqiog�hjioioc;i�ioel��c¾eymoajc�uªvXe4vV���Xpwio�¿dfelu��Ai
eldNr c;u�iopqi|m�c�v
m$i|m�elu}ty~lc¦�"c'�Vpqt�iohjg}a©t4i�m�tyr�c;i;�¨�ZÀk��i
tlvj�AvXe4vV���4elxqtKm�p�xwc1��c���elu�pwc;i;����mbx�pqi_m�iNmoaXcsg@e4�"r�c@m�p�vj~
m�c;g}aXvXe4x�e4~lpwc;i¦p�v¢c'tlg}a¢eldZmoaXc'i_cIdfelu��Ai¦eld1r c;u�iopwi_moc;v
m
i_moe4u�tl~lcs�Vel�Atypwvji;�

¬ ��c'g=m�p�e4vÂÁ©�Vpqiog�hji�i_c'i"moaXc8tyu�c;t©eydsi|m�elu}ty~4c��Atyv ty~lc��
��c�v
m'�T�8e4uoc¤ior c'g@p ± g�tlx�xw{l� pzm1rXu�c;ioc�v
m}ibmoaXc¤xqtKm�c;i_m\�Vc@�
�4c�xwelrX��c�v
m}i�p�v½moajc�tyu�c;tFeydAi|m�elu}ty~4c©�Atyv ty~lc;��c�v
m

i_m�tlvj�Xtyu}�Xi;�'i_moe4u�tl~lc���pwu_m�hjtyxwp�§'tKm�p�e4v$tyvj�¤r�elxwpqg@{
��� tlioc;�
i_moe4u�tl~lck��tlvjty~4c���c�v
m'�

¬ ·)pwvjtyxwx�{4�*i_c'g=mopwelv©ÃArXu�c;ioc�v
m�i\elhXusg@e4vjg@xwhjiop�e4vji\tlvj�8p�m
xwpwi_m�i\i_e4�"csvXc;�²pwv
moc�u�c;i_mopwvX~�u�c;ioc;tyu}g}a�tluoc'tli;�
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³\iDioaXeK�ZvÂp�vH·)pw~lhXu�c¢Õ4�\t¢�k� �©�Âg�tlvÂrXxwt4g@c�p�m�iIm�tl�Xxwc
�Xtym�tselv"m�elr�eyd%u�t.�F�Xxwe�g}�"i|m�elu}ty~4cl�KeluNpzmNg;tyv�rXhVmNp�m�iT�XtKm}t
pwv4m�e�t ± x�cki_{Vi_moc;�D����d�t¦���b����hji_c'i ± x�cki_{Vi_moc��¼m�e��AtyvX�
ty~4c�p�m�i¤i_moe4u�tl~lc4� m�aXc�v£p�m¤g;tyv£x�c;�lc;u�tl~lc¤m�aXc�dfc;tymohXu�c;ikeyd t
± xwc$i_{Vi_moc;�D��ÖÂp�moa8u�c;ior�c;g=mZm�e�vXc@m|� elu��Ii_moelu}ty~4ckio{Vi|m�c��Ai;�
p�dZt�i_{Vi_moc��×hjioc;i¤u}t.�¼i_moe4u�tl~lc4�*moaXc;vªpzm�vXc�c'�Xi¤m�e�hVmopwxwp�§;c
t��jx�eVg}�ªi|m�elu}ty~4c�rXu�eymoeVg�elxTmoe©t4g�g�c;i�i¦u�c���eym�cIvXc�m|�Te4uo�4c;�
i_moelu}ty~4cl��Ø1eK� c��4c�u'�4p�d�t"io{�i_moc;�ÙpqibhVmopwx�pw§�pwvX~At ± xwcsio{Vi|m�c��
pwv4m�c�uod�tlg�c1moajc�vIp�mZg�tyvIhVmopwx�pw§�ckc�p�moajc�uTmoaXck�Xxwe�g}�Ai_moe4u�tl~lc1e4u
vXc�m|�Te4uo�4c;� ± xwc¤i_{Vi_moc;�ÙrXu�eymoeVg�elxqinm�e�t4g�g�c;i�iTu�c���elmocsi|m�eluo�
ty~4cl�s·Xe4u�c�¡Vtl��rXx�c4�*tI�k� �©��g�tlv�c�p�moajc�us� c"u�c;iopw�VpwvX~�e4v
moe4r�eldkt©x�eVg�tlx ± x�c8io{Vi|m�c��Úmoa tKmApwi"hjiopwvX~£t©�XxweVg}�¢i|m�eluo�
ty~4c�rjuoelmoeVg@e4x%moeAtlg;g@c;i�i uoc;��eymoc¤i_moe4u�tl~lcl�
eluZp�m\g�tlv�u�c;iopq�Vc
elvDm�elr�eyd�t"vXc@m|� elu�� ± xwc$i_{Vi_moc;�Ûg@xwpwc�v
mZmoajtym1pwi1p�v
moc;u�t4g=mo�
pwvX~��Zp�moa�t�u�c���elmoc"vXc@m|� elu�� ± x�cAio{�i_moc;��i_c;uo�4c�uki|m�elu}ty~lc4�
¶ThXu�uoc;v
moxw{l�Vt��k�b����g�tyv�hjioc�m�aXckdfelxwx�eK�ZpwvX~¦m|{
r�c;ibeldOhXvV�
�Vc;uoxw{�p�vX~Ai_moe4u�tl~lc\pwvVdfu}tK��i|m�uoh g=mohjuoc'i�«
¬¢ÜDÝfÞKß�àyáãâ"á�á'äXà.å�ß�æ�ç*á'èjÞKäXé�ßëê_ÜAâDç)ì.í ��vÚm�aXpwi
��eV�Vc�x1�Xpwio�ViAtyu�cIm|{�rXpqg�tlx�xw{�tKmom�t4g}aXc;�¢moeªtyvj�¾�AtyvX�
tl~lc;�²��{ÂmoaXcª�k�b���²ioc�u��lc;u£î `�elpqïlï.ð��ñ`bajc�ioc�u��lc;u
g�elv
m�tlp�vji¤t�� ¶b���kt4�XtyrXmoc�u$g;tyu}�*��tlvj�©moaXc��Xpwio�Vi$tyu�c
g�elvXvXc'g=m�c;�¿m�eHmoajcFioc�u��lc�u��
pqtHr tyu}tyxwx�c;x"�j¶b���8�jhji��
`baXc�ioc�u��lc�u"tl�XtlrVmoc;u��Vpwu�c;g=m�x�{¢t4g�g�c;i�i_c'i¤moajcDi_moe4u�tl~lc
rXu�c;ioc�v
m)elv��Xpwio�Vi���ò\moaXc;u)i_moe4u�tl~lcnpwv
moc�u}g@e4vXvXc'g=mOm�c;g}aV�
vXe4x�e4~lpwc;i1iohjg}a�t4i\·)pw�XuocA¶TajtyvjvXc�x�� e4u�³�`)³°g;tyv�tlxwioe
��c�hji_c'��p�d moaXcAg@e4uou�c;ior�elvj�VpwvX~�aXe4i_m¤�Xhji¤tl�jtyrVm�c�uspwi
rXu�c;ioc�v
mNtym�moaXc1aje4i_mNtyvj��moajc\�Vpqi_�ViniohXrXr�eluom�moaXcZvjc;g=�
c'ioi�tyu�{�pwv
moc�u}g@e4vXvXc'g=mIrXu�eym�eVg@elx���`baXc��4c�{¾r e4p�v
m�m�e
vXelmoc�pqiAm�ajtKmDt¢i_c;uo�4c�u�g;tyvXvXelmI�Vpwuoc'g=moxw{�tlg�g�c;i�i�moajc
i_moe4u�tl~lcbmoa tKmTpqiNtym_m}tlg}aXc'�"moe¦tlvXeym�aXc�u i_c;uo�4c�u'�O��vAm�aXpwi
tlrXrXu�e4tlg}aO�1moajc��k�b���3g�tyv¿tlg;g@c'ioiD�XxweVg}�Hi|m�elu}ty~lc4�
tlvj�¾pzmIg;tyv�tyxqi_eªtlg;g@c'ioi ± xwc�i|m�elu}ty~4c�p�d�m�aXc��k�b���
ioc�u��lc;untyxqi_e¦g�elv
m�tlp�v i ± xwc\i_{Vi_moc;�°�Atyv ty~lc;u�dfhXvjg@mopwelvV�
tlx�p�m|{l�

¬Fç¨á;è ÞKäXé ßóâ�ÞKß�äãô8ß
á}õ¦è Þ'ö÷ê�ç¨â�ô�ì.í `baXpqi�i|m�eluo�
tl~lcI��eV�Vc;xsî `�elpqïlï.ð1tyxwxweK�1i¦��hXxzm�p�rjx�c�aXe
i|m}iD�:g�tlv���c
�k�b����ioc�u��lc;u�i;� ± x�c¼i_c;uo�4c�u}iHe4u3elmoaXc;u²m|{�r�c;i3eyd
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ioc�u��lc;u�i}��m�e�i_a tyu�cst�r�e�elx¨eld��Xpwio�Vi1tyvj��i_moe4u�tl~lcsg@elvX�
m�uoe4x�xwc�u}i��)`baXc��V³�´ÂvXc�m|�Te4uo�$pqinh i_hjtlx�xw{�·)pw�Xu�ck¶TajtyvX�
vXc;x�� tlioc;����·�¶ øT�=��elu\�|øÂ�jtlioc;�ª��pq� ¶b���_�=�%Ø1e
i|m}i\g�tlv
�Vpwu�c;g=m�x�{¾tlg;g@c;i�i��Vpqio��i��
pqtªt�aXe
i|m��Xh iItl�jtyrVm�c�u'�Te4u
m�aXc�{¾g�tyv�pwvj�Vpwuoc'g=m�x�{¾tlg�g�c;i�iA�Vpqi_�Vi�dfu�el�ùmoaXc;p�u�aje4i_m
�Xh i£t4�XtyrXmoc�u}i©�
pqt²moaXc�i|m�elu}ty~4cFg@e4v
mou�elxwx�c;u�i;�Ê`bajc
aXe
i|m}i©t4g�g�c;i�i��Xtym�tÂhjiopwvX~3t²�Xx�eVg}�¿i|m�elu}ty~4cªrXuoelmoel�
g�elx\���j¶b���s�Xxwe�g}�©rXu�eymoeVg�elxniohjg}aªtli¦�V³����|­l�=�8�
m�eluo�
tl~lc¿¶Te4v
mou�elxwx�c;u�iFtyu�c²hjiohjtyxwxw{�ioc�r tyu}tKmoc3g@el��rXhXmoc�u
��e.¡Vc;i�m�ajtKm½rXuoeK��pq�Vcûú1³\�|��dfhXvjg@mopwelvjtlx�p�m|{l�ªg�elr�{
�
ioc�u���pwg�c;isdfhXv g=mopwelv tyxwpzm|{��fxwp��4cI�Xtym�t���p�u�u�elu�p�vX~ ��iovjtyrX�
ioaXeym}i��
ü t4i_aX��g�elr�{�c�m�g'�=�Vtyvj��moaXc;{�tyxqi_e�g@elv
m}typwv�xwtluo~4c
u�c;t4�Ityv �IvXe4vV���lelxqtKm�p�xwck�Zuop�moc����jt4g}��g�t4g}aXc;i;�)³�iopwvX~lxwc
xwel~4pwg;tyx%i|m�elu}ty~lc1g�elv
mou�elxwxwc�ubg�tyvIrXa�{�iopqg�tyxwxw{�g�elvjiopqi|m eyd
t�g@xwhji_moc;uZeyd���t4g}aXpwvXc;i;�

¬¢ô8ß
á}õ¦è Þ'öñâ"á�á;äjà'å)ß�æóç¨á;è ÞKäXé ßÛê|ô8âDç)ì.í ��vHm�aXpwi
i_moe4u�tl~lc8��eV�Vc�xAî `Oe4pwï4ï.ð��\moaXc£���b���²i_c;uo�4c�u�rXxwt4g@c'i
p�m�i��XtKm}t�pwv�t ± xwc$i_{Vi_moc;�D� `baXc$�Xtym�ty� tliocsioc�u��lc;u1tlg@�
g�c;i�i_c'iIp�m�iD�XtKm}t���pqt�tlvHp�v
m�c�u��"c'�VpqtKmoc©vXc@m|� elu��ÂtKmo�
m}tlg}aXc'��i|m�elu}ty~4cI��´�³��X��i_c;uo�4c�u�hji_pwvX~Dt�vXc�m|�Te4uo� ± xwc
io{Vi|m�c��ýrjuoelmoeVg@e4xni_hjg}a¢t4i¤´\·�����µj�n¶T�|·��£elu¦�\³\·�i��
`baXcZ´�³���ioc�u��lc�u�g�tlv¨�ypwv"mohXu�v¨�lt4g�g@c'ioi��Xtym�tkhjiop�vj~kc;pz�
m�aXc�u�m�aXc\�1³k��elu�m�aXc��V³�´Hi_moelu}ty~4cb�"eV�Vc;x:��³HiopwvX~lxwc
xwel~4pwg;tyxs´\³��3ioc�u��lc�u�g�tlv²rXa�{Viopwg;tyxwx�{���c�g�el��r�e4ioc;�
eld¤t�g@xwhji|m�c�u�eyd$g@e4�"rjhVmoc;uIi_{Vi_moc;��i;��´\³k�Âi_c;uo�4c�u}i
rXu�eK��pw�Xc$xwtluo~4c ± xwc¦xwc��lc;x)g;tlg}aXc'i�� ± xwc¦xwc��lc;x��Xtym�tI�"pwuo�
u�elu�p�vj~j��tyvj�ªpwv
moc;~lu}tKmopwelvª�Zp�moa�aXp�c;u�tlu�g}ajpwg;tyxNi_moe4u�tl~lc
�Atyv ty~lc;��c�v
m�i_{Vi_moc��Ai��ZaXpqg}aÂtyhVm�el�AtKm�pwg;tyxwx�{��"eK�4c
hXv�hjioc;� ± xwc;i dfu�el�Û�Vpwio�Vi moe�m}tyr�c;i;�

Database File
System

Storage
Raw

NFS/CIFS/DAFS

FCP
iSCSI

NAS
Server

Storage Controller

Parallel
SCSI FCP/iSCSI

Parallel SCSI

Parallel SCSI
Serial ATA

Application

·�pw~lhjuoc�Õl«�´\c@m|� elu��I·)p�xwc$��{Vi|m�c��þ��vXdfu�ty���
m�uoh g=mohjuoc

ÿ �²Í*SlÉ£WnU��þÇA^_È_Í�ËTÎ1Ï4SVÍOÐ�Ï��ÂR1Æ�È|ÎZÏ�^oÏ
�1³k��i_e4x�hVm�p�e4vji¢tluocÂ��c;g�el��p�vj~ûx�c'ioi�g@el��r�c@m�pzm�p��4cÂmoajtlv
´\³k�Dtyvj�8�V³�´�i_e4x�hVm�p�e4vjib��c;g�tlhjiocl�Vpwv��\³��%��i|m�elu}ty~lck�Vc@�
��pwg�c;i"tyu�c��Vpwu�c;g=m�x�{ªtym_m�t4g}aXc;�ªmoeF�:tyvj��eK�ZvXc;�¢�
{X�¦t�rXu�p��
�Atyu�{$aXe
i|mNioc�u��lc;u;�ytlvj�$m�aXc\ioc�u��lc;u�m|{�rXpqg�tlx�xw{$hjioc;i�r tyu}tyxwx�c;x
�j¶b���Nmou}tyvjior�eluomTrXu�eym�e�g�elx moe�tlg;g@c;i�iNmoaXc¤i_moelu}ty~4c\�Vc;�
pqg@c'i��
��pwvjg@cTtbrjtyu}tyxwx�c;x4�j¶b���%�Xh iOg�tlv¤i_hXrjr e4u_m�t1��ty¡Vp���hX�²eld%Õ.¹
�Vc;�
pqg@c'inr�c�u g}ajtyvXvjc�x��lm�aXpwiNx�pw��pzm}tKm�p�e4v��Aty�lc'i�p�mTvXc'g@c;i�i�tyu�{
moeAt4�X�Ivjc��3ioc�u��lc;u�iTpwvDe4u��Xc�uTmoe�p�v g@u�c;tliocsi|m�elu}ty~lckg�tlrjtlg@�
p�m|{l�n·Xhju_m�aXc�u���elu�cl��moajcsdfuoc;csi_moe4u�tl~lcsi_r tlg@c¤t.�Ktypwxqty�Xxwcktym1t
ioc�u��lc�u1g;tyvXvjeym1��c¦i_a tyu�c;�D��{Ieym�aXc�u�i_c;uo�4c�u}i�� ¶Tc;v
mou}tyxwp�§;c;�

i_moelu}ty~4c��Atyvjtl~lc���c;v4m¨��c;g�el��c;i)�Vp���g@hXx�m�pwv¦�1³k�¤c�v���pwuoe4vV�
��c�v
m�i1� c'g�tyh i_c¤i_moelu}ty~4c�pqiZrjtlu_m�pzm�p�e4vXc;�Dtyv ���Atlvjty~4c;����{
�¦hjxzm�p�rXxwc¤i_c;uo�4c�u}i��
�ZaXc;uoc'tli;�
´�³���i_c;uo�4c�u}iTtlvj���V³�´¿i|m�eluo�
ty~4c"g�elv
mou�elxwxwc�u}i\tyxwxweK�®g@c;v4m�u�tlx�pw§�c'��i_moelu}ty~4c¦�Atyv ty~lc;��c�v
m
tliTm�aXc�{Dtyxwx�eK�H��hXx�mopwrXx�c¤ioc�u��lc;u�iNmoeAioajtyu�cki_moe4u�tl~lc�� c;aXp�v �
t�i_pwvX~4x�c¤i_moelu}ty~4ckg�elv
mou�elxwxwc�ubeluZtA´\³k�Di_c;uo�4c�u'�
�1v
m�p�xAu�c;g�c�v
moxw{l��´�³��°i_e4x�hVm�p�e4vji�ajt.�4c���c�c�v g�elvjiopw�V�

c�u�c;��x�c'ioikc�¡�r�c�v i_pw�lc¦moajtlv��V³�´�i_e4x�hVm�p�e4vji�� c'g�tyh i_c�´\³k�
rXu�eym�e�g�elxqi�uohjvÂelvHg@e4���"eV�Vp�m|{��|øÙvXc@m|� elu��Vi��Zpzm�aÂuoc;xwty�
mopw�lc;x�{Ip�vXc�¡Vr c;vji_pw�lcsvXc�m|�Te4uo��pwv
moc�uod�tlg�c¤g�tyu}�Xis��´\�o¶ i�� tlvj�
�|ø¾i_�Zp�m�g}aXc'i	�Kuoe4hVmoc;u�i;�
�ZaXc�u�c;t4i��V�V³\´¿ioelxwhVmopwelv i tluocsg@e4�"�
rXu�pwioc;��eld*c@¡Vr c;vjiop��4c1·�pw�Xu�ck¶TajtlvXvXc�x vXc@m|� elu��Vi���ÖÂpzm�aAmoajc
u�c;g@c;v
m c;�"c;uo~4c�vjg�c�eld��|ø¾�jt4i_c'�D�V³�´½rXuoelmoeVg@e4xwi;�
moaXc$g�e4i_m
eydspwvji|m}tyxwx�pwvX~ªt¢�V³�´ pwi��Xc;g@u�c;t4i_pwvX~ �¾��v¾m�aXc8rjtli_m�´\³k�
r�c�uodfelu���tlvjg@c$mou}typwx�c'���V³\´°r�c�uodfelu���tlvjg@c��VhXc�moe�m�aXc$dfe4xz�
xweK�Zp�vX~�eK�4c�u�aXc;t4�Xi�«
¬ ´�³��¾rXu�eym�e�g�elxqi"m|{�rXpwg;tyxwx�{�uohXv�e4vFm�elr�eyd$`\¶ ø
�.�|ø
rXu�eym�eVg@elx��b`baXc$hjioc$eydnioeyd m|�btyu�c$`\¶ ø��K�|ø¾i_m�t4g}��tlvj�
g�el����e��Xpzm|{¦¸nmoaXc;uovjc@mn´1�o¶ i�pwvjg@u�c;t4i_c'i¨m�aXc�¶ ø��¾hVm�pz�
xwp�§'tKm�p�e4v�tymªmoaXcÂaje4i_m�i;�÷`baXcHi�tKmohju�tymopwelv®eldDaje4i_m
¶ ø
�\iOmoaXu�eymomoxwc;i�moaXc �AtK¡Vpw�¦hX�ût4g}aXp�c;�Kty�Xxwcnm�aXuoe4hX~laX�
rXhXm;� ÖÂaXc;uoc'tli;�k�V³�´\iDhVmopwxwp�§;c©ajtlu��X� tluoc�rjuoelmoeVg@e4x
e���e
tl�Dg�tlu��Xi �ZaXpqg}a�aXc�xwrDmoeAu�c;�Vh g@csaXe4i_m�¶ ø��¿hVm�pz�
xwp�§'tKm�p�e4v¨�DØ\eK�Tc;�lc;u;���Zpzm�a�moaXc�u�c;g�c�v
m$c���c;uo~4c�vjg�cAeyd
ajtlu��X� tluoc1`\¶ ø
�.�|øªrXu�eym�eVg@elx e��Ae4t4�Ag�tlu��XiTtyvj�Ad�tli_m
aXe
i|m ¶ ø
�\i;�ym�aXpwineK�lc�u�aXc'tl�$��c;g�el��c;inx�c'ioi�eld%tlv�pwi�i_hjc
dfe4u1´\³��*�

¬ ò�xq�Vc�uI�lc�u}iop�e4vjiAeydkmoajc©´\³k��rXu�eym�e�g�elxqi�ajtl��pwvXc��"�
g�p�c;vjg@pwc;i�i_hjg}a3tliAm�aXc�pwvjtl�Xp�xwp�m|{Fm�e�ty~4~lu�c�~
tKmoc���hXxz�
m�p�rXxwcI´�³���g@e4����tlvj�Xispwv
moe�t8iop�vX~4x�cA��c'ioi�ty~4cl�Otlvj�
m�aXc8ty�jioc�vjg�c�eld1üjeK�þg�elv
mou�elx ��c;g}ajtlvXpqi_�Ai;��´1c;�Tc;u
´�³��ArjuoelmoeVg@e4xwiNajt.�lc�uoc'g=mop ± c'�A��e4i_mTeydOmoaXc'i_c�rXuoelmoel�
g�elx*rXu�el�Xxwc��Ai;�

¬ ��pwvjg�cb´�³��"io{�i_moc;�Ai�rXuoeK��pq�Vc ± x�cbxwc��4c�xX�Xtym�tsty�ji_mou}tlg@�
m�p�e4v¨��g�x�pwc�v
m��faXe
i|m=� ± x�c�t4g�g�c;i�i�u�c;¥
hXc'i|m}ikx�c'tl��moe ± xwc
��c@m}t��Xtym�t8rjuoeVg@c'ioiopwvX~�tKm¦moaXc�´\³k�ªi_c;uo�4c�u'��`ba�hji��
m�aXc�u�c1pqintsx�c;�lc;xjeyd%pwvj�Vpwuoc'g=mopwelv�����pwtkm�aXc\´\³k�Aioc�u��lc�u=�
��c@m|� c�c;v�m�aXc�aXe4i_m�tlvj��moaXc8�Xtym�t©uoc'i_pq�VpwvX~©pwv�i|m�eluo�
tl~lc�g�elv
mou�elxwxwc�u¦g;tlg}aXc�elu��Vpwio�ª�Vu�p��4cl��`baXpwi"xwc��4c�x eyd
pwvj�Vpwuoc'g=m�p�e4v�tl�X�ji\m�e�m�aXc�eK�4c�u}tyxwx�´�³��8r�c�uodfelu��Atyvjg�c
eK�4c�u�aXc;t4�¤tyvj�¦moaXpqi�g�tlv�tlxwioe\xwc;t4�¤moes��eymomoxwc�vXc'g}��i��Vhjc
m�e�¥
hXc�hXpwvX~��Xc�xqt.{�i;�½��v²�V³\´�i��bm�aXc�aXe
i|m}i�g�tlvHtlg@�
g�c;i�iOm�aXcZ�Vc;iopwuoc'�¦�Xtym�t��Xx�eVg}�Vi)��{$�Vp�u�c;g@moxw{$g@e4v4m}tlg@mopwvX~
m�aXcTtlrXrXu�elrXu�pwtymoc��XxweVg}�ki_moe4u�tl~lc�g@e4v
mou�elxwx�c;u;�.tyvj�km�a�hji��
t.�4elpq��r�eym�c�v
mopqtyx���eym_m�x�c;vXc;g}�Vi;�4�jhVmTpwv�elu}�Vc;u�moe$�Atlp�vV�
m}typwvûi_pwvX~lxwc¢io{�i_moc;��pw�Aty~lc4�$i_a tyu�c;�����Vpqi_�Hg�x�hji_moc;uoc'�
io{Vi|m�c��Ai�hVmopwxwp�§;c£xweVg}��p�vX~¾��c;i�iotl~lc'iI�ZaXpqg}a¿�Vc�~4u�t4�Vc
r�c�uodfelu��Atyvjg�c�pwv²� elu��
xwe4t4�XiA�Zp�moa½aXpw~la²u�c;t4���.�Zu�p�moc
�Xtym�t"g@e4v4m�c�v
mopwelvO�)��vDelu}�Vc;uNm�e"a t.�lc�t�i�g�tlxwtl�Xx�ck´\³k�
io{Vi|m�c�� �Zp�moaDuoc'i_r�c;g@mTm�e"i_moe4u�tl~lcl�
p�mbpqi vXc;g�c;i�iotluo{"dfe4u
m�aXc1´\³k��i_c;uo�4c�u}i¨m�e¤� c1g�elvXvXc'g=m�c;�"��pwtst¤�V³\´Hp�v"moajc
�jt4g}�
��c;vj�*�

��v¾elu}�Vc�u�moe�xwc��lc;u�tl~lcImoaXc8i_mou�c�vX~lmoaji"eydk� elmoaÂ�V³\´ tlvj�
´\³k�¾i_{Vi_moc��Ai;�T�V³�´ ± x�c8io{Vi|m�c��Ai"ajt.�lcD� c;c�v¾rXu�elr�e4ioc;�
î ��øNú����4¯.ð����X³\´ ± xwckio{Vi|m�c��AiTtlx�xweK�ÂtyrXrjx�pqg�tymopwelvjiNmoe�tlg@�
g@c'ioiT�XtKm}t¤hjiop�vj~¤moaXc ± xwc\i_{Vi_moc;�¼pwv
moc;u_d�t4g@cl��Ø1eK� c��4c�u'�yhXvV�
�Vc;uovXc'tKm�a¨�1t¢g@e4�¦�Xpwvjtymopwelv�eyd$vXc�m|�Te4uo� ± xwc�i_{Vi_moc;�Êtlvj�
�XxweVg}��i|m�elu}ty~lc�rXu�eymoeVg�elx�tyu�c¦hjioc;��moeDuoc�mou�p�c;�lc"�XtKm}t�dfu�el�
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i|m}i¤��g@e4v
m�typwv
± xwc�io{Vi|m�c�� g@xwp�c;v4m}i��1hjioc�tAvXc�m|�Te4uo� ± xwc�io{�i_moc;�ÛrjuoelmoeVg@e4x
moeDg@e4v4m}tlg@mkt ± x�c�i_{Vi_moc;�ñ��c�m�tK���Xtym�tIioc�u��lc;u;�k`baXc¦��c�m�tK�
�Xtym�t�ioc�u��lc;u;�Xpwv8m�hXuovO� pwvVdfelu��AiZm�aXc¦aXe
i|mkty��elhVm1m�aXc¦xweVg�ty�
mopwelv£eyd moajc�tlrXrXu�elrXu�pqtKmoc�i_moelu}ty~4c��jx�eVg}�Vi���`baXc�aXe
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m
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p�m�tlg;g@c;i�ioc;i moajc¤�"c�m�ty���Xtym�tAioc�u��lc;u;�n`baXc¤�4c�{�� c;vXc ± m�eyd�t
�V³�´ ± xwcbi_{Vi_moc��¿eK�4c�u�g�elv��lc;v
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moajc�g@xwpwc�v
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m��VhXcNmoektyv$pwv
moc�u���c;�VpqtKm�cNioc�u��lc�uT��iohjg}a¦tliOmoajc
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moc;uo��c'�Vpz�
tKm�cAi_c;uo�4c�u�dfuoe4� moaXcA�Xtym�t�tlg;g@c'ioikrjtymoa£��tl�lc'i\m�aXc��V³\´
± xwc1i_{Vi_moc;�°ioelxwhVmopwelv"��elu�cbi�g�tlxwtl�XxwcTm�ajtyvAts´\³k��i_e4x�hXmopwelv
�Zp�moaAu�c;ior c'g=m�moesm�aXc1v�hX��� c;uneyd%aXe4i_m�i�moajtymTg�tlv"��c1iop���hXxz�
m�tlvXc�e4hjiox�{si_hjrXr e4u_m�c;�*����v�g�elv��lc;v4m�p�e4vjtyx4´\³�� ± x�cbio{�i_moc;�Ai
moajc�´\³k�¢ioc�u��lc;u$r c;u_dfe4uo�Ai"tyhVm�aXc�v
m�pwg;tKmopwelv¢tlvj�ªc;vji_hjuoc'i
moa tKmbelvXxw{AtyhVm�aXelu�p�§;c;�Ah i_c;u�iTtlg�g�c;i�inm�aXcs�XtKm}tX��`baXc�u�c@dfe4uoc4�
pwv�moaXc\�V³�´ ± xwc\io{�i_moc;�®rjtlu�t4�Vpw~l�ûp�mnpwinvXc;g�c;i�iotluo{¤dfe4u�moajc
i_moelu}ty~4c8g@elv
m�uoe4x�xwc�u}i"moe¢rjuoeK��pq�Vc�moaXc©vXc;g�c;i�iotluo{Fi_c'g@hXu�pzm|{
dfhXvjg@mopwelvjtlx�p�m|{l��¶ThXu�uoc;v
moxw{�c@º%eluom�i$tluoc�hXv �Vc�u�� t.{8m�e��Vc@�
± vXc$t"vXc;�²e4���|c;g@mZi_moe4u�tl~lc�rXuoelmoeVg@e4xnî ³\c;t��l¯'ð¨m�ajtKm1� elhXxq�
��c tlv�tyx�moc;uov tKmopw�lcnmoe�moaXc �Xxwe�g}�$i_moe4u�tl~lcNt4g�g�c;i�i¨rjtlu�t4�Vp�~4���
`baXcDty�Xpwx�p�m|{©moe�rXu�eK��pw�Xc�i_c'g@hXu�pzm|{�tKm"t ± vXc;u�~4u�tlv
hjxwtluop�m|{
moa tyvAtKmnm�aXc�����´Âxwc��lc;xXpqi�� c;p�vj~¦tl�V�4eVg�tKm�c;�"tli�e4vXcZeyd%moajc
�lc;{���c�vjc ± m}iTeld*moaXpqiTvXc��Âe4���|c;g@m i_moelu}ty~4cZrXu�eymoeVg�elx��)Ø\eK�b�
c��4c�u'�np�m�pqi"moe�e�c;tluoxw{£moeªtli�ioc;i�i¦�ZaXc�moaXc;u�moaXpqiAtyrjrXuoe
tlg}a
�Zpwx�x¨��c$iohjg�g�c;i�i|dfhXx��

� Ë
������UjW�SVWb]%WTÈ �ÂR1Æ�È|ÎZÏ�^oÏ
·)p��juoc¾¶Ta tyvXvXc;x"tlvj��ø�tyu}tyxwxwc�x¦�j¶b����tluoc¢g�hXu�uoc;v4m�x�{3moajc
��e4i_m r�elrjhXxwtluNm�u�tlvjior e4u_mTtlxzm�c�u�vjtKm�p��4c;iNdfelubg�tluou�{�p�vX~"�j¶b���
�XxweVg}��g@e4�"�Atlvj�Xi;��Ø\eK�Tc;�lc;u;�*p �j¶b���kpwi¤t�vjc��®c;��c�u�~lpwvX~
mou}tyv i_r�eluom¨rXu�eymoeVg�elxKm�ajtKmOa tli*m�aXcnr�eym�c�v
mopqtyx4moe\�XpwiouohjrVm¨moajc
�j¶b����mou}tyv i_r�eluomkrjuoelmoeVg@e4x�tluoc;vjt£î Às���XÕ=ð���ø�tyu}tyxwxwc�x��j¶b���
î �Vg}ajï
Á'ð1ajtliA�Vpqi_m�tyv g@cª�:­4¹���c@m�uoc'i��"tlvj�F�Xc���pwg�c8g@elvjvXc;g@�
mopwelv�x�pw��pzm}tKmopwelv i��_Õ'¹A�Vc;��pwg�c;i�r c;u�g}ajtlvXvXc�x �bm�ajtKmstyu�c$vXelm
rXu�c;ioc�v
mbp�v�moaXcselmoaXc;uZrXuoelmoeVg@e4xwi;��·�pw�Xu�c¤¶Ta tyvXvXc;xnî � c;vjïl».ð
rjtlu_m�pwtlx�xw{�eK�4c�u}g�tl�"cbm�aXcs�Vpwi_m�tlvjg@c�x�pw��pzm}tKm�p�e4v��fp�mbg;tyvIiohXrV�
r�eluom���c@m�uoe4r e4x�p�m�tlv�tyu�c;t��Vpqi_m�tyv g@c;i�eydNtAdfc��û��pwx�e4�"c�mou�c;i}�
tyv ��pzm�iotymopqi|d�t4g=moe4uopwxw{�eK�lc;u�g;ty��cDmoaXc£�Vc���pqg@c£g@elvjvXc;g@mopwelv
xwp���p�m�tKm�p�e4v�� c'g�tyh i_c�p�m�g�tlvFe4r c;u�tymoc�p�vÂio�Zpzm}g}aXc;�¾��eV�Vcl�
tyv ��m�a
h i��jiohXrXr�eluombmoaXe4hji�tyvj�Xibeld)�Vc;��pwg�c;i;��Ø\eK�Tc;�lc;u;�
moajc
�lc;{©�Vu}t.�Z�jt4g}��eyd1·)p��juocK¶TajtyvXvjc�xNpqi¤m�ajtKm"pzm�pwi¦vXeym$m�uohjx�{
Ö�³�´3���Zpw�Vc���tluoc'tZvXc�m|�Te4uo�X�%c;vjty�Xxwc;�¨���8e4uocnpw��r e4u_m}tyv
moxw{l�
tyvIelu�~4tyvjp�§'tKmopwelv�! i�pwv��lc'i|m��"c;v
mNp�vImou}typwvXpwvX~¤moajc�pwuTvXc�m|�Te4uo�

tl�X�"pwvXpqi|m�u�tymoe4u�ism�e©t4g�¥
hXpwuocIio��p�xwxqi¦pwv¢�|øû� tlioc;�ª�Atyv ty~lc��
��c�v
m\m�e�elxqi�iohjg}a�t4i�����øÂdfeluk�Vpqiog�eK�lc�u�{l� �|øT��c'gsdfelusioc;g@hX�
u�pzm|{4�¨�\p�º*�Vc�u��"�K��v
m}��c;uo��dfe4u$#�e��%�¨�V´\��ø²dfe4us�"e4vXp�moelu�pwvX~
tyv �²g@e4v ± ~4hXu�tymopwelv¨�1tlvj�½òs�XøN·°dfelu�u�elhVm�p�vX~ �1ajt.�4c�vXelm
��c�c�v�mou}tyvji_dfc�u�u�c;�Dmoe�moajc"·)pw�Xuoc�¶TajtlvXvXc�x��Ve4��tlp�vO�s³\xwioej�
¸�m�aXc�u�vXc�mDaXe
i|m�t4�XtyrVm�c�u}i��ktyvj�3�|øñi_�Zp�m�g}aXc'i�g�tyvjvXeym8��c
u�c�hjioc;�¾dfe4uD·)pw�Xuoc��|¶Ta tyvXvXc;x\vXc�m|�Te4uo�Vi;�û`ba�hji���tyvÂelu�~4ty�
vXpw§;tymopwelv%! i�pwv��lc;i_mo��c;v4m�p�vÂu�c�~4hXxwtlu�vXc�m|�Te4uo�Vi�g;tyvXvXelmI��c
g�tluou�pwc;�¾eK�lc;u�moe�·)pw�Xuoc�¶TajtyvXvjc�x\vjc@m|� elu���i;�¿`baXc�u�c@dfe4uoc4�
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moc;�©��eV�Vc�xwp�vj~�g�tyr ty�Xpwx�p�mopwc;i$eyd
¶T�|�ª�1�V�8���|�Âh i_c'iIm�aXc�g@xwp�c;v4mo��ioc�u��lc;uI��eV�Vc�xs�ZaXc;uoc©moajc
i_moelu}ty~4cZ�Atyvjtl~lc���c;v4m i_eld m|� tluocZe4uNaXe
i|mbi_c;uo�4c�u}i�m|{�rXpwg;tyxwx�{
tlg@m�tlik¶T�|� g@xwp�c;v4m}i\tlvj�DmoaXc"i|m�elu}ty~4cku�c;ioelhju�g�ckrjuoeK��pq�Vc�u}i
��i_moe4u�tl~lcAtyu�u}t.{�i;�Oio�Zpzm}g}aXc;i$c@m�g'�sm|{�rXpqg�tlx�xw{©t4g=m¦tli�t�¶T�|�
ioc�u��lc�u'���V�8���|�ªtlxwioe8ajtli¦moajcIvXelmopwelv¢eldZtl~lc;v4m}i¦tlvj�ªel�X�

�|c;g@m)�Atlvjty~4c�u}in��¶T�|�©òk�©�=�K³1~4c�v
m�iOm|{�rXpwg;tyxwx�{ku�c;iopw�Vc tKm)uoc��
ioelhXu}g@c rXu�eK�
pq�Vc;u�i)tyvj�¦moajc�{¦g;tyv"� cbhjioc;�¦moes��elvXp�moe4u�i|m�eluo�
ty~4c�u�c;ioelhju�g�c;i;��¶T�|�©òk�×g�tlv���ckmoaXe4hX~la
mZeyd�tlibtyv�ty~4c�v
m
�Zp�moa¢u�pwg}ajc�u¤dfhXv g=mopwelv tyxwpzm|{©moajtym"g;tyv¢�Vc'tyxN�Zp�moa��¦hXx�mopwrXxwc
u�c;ioelhXu}g@c'i��)`ba
h i��VtA¶T�|�ýg@xwpwc�v
mTm|{�rXpqg�tlx�xw{�g@e4���¦hXvXpqg�tymoc'i
�Zp�moa²t�¶T�|�©òk���ZaXpqg}a¨�1pwvÂmohjuov¨��g@el����hXvXpqg�tKm�c;i��Zpzm�a
¶T�|� i_c;uo��pqg@cbrXu�eK��pw�Vc;u�ib�:i_c;uo�4c�u}i��¨moe$i�tKm�pwi_df{$m�aXc1g@xwp�c;v
mnuoc��
¥
hXc;i_m�i;�¤�V�8���|��hjioc;i\moaXc��|¸N`Z·Â���Oø3�Vpqiog�eK�lc�u�{IrjuoelmoeVg@e4x
dfelu��Vpwi�g@eK�4c�u�p�vj~"i_moe4u�tl~lcsuoc'i_e4hXu}g@c;i;�N`baXc$ioc�u��lc;u�ibu�c�~4pwi_moc;u
moajc�pwu�ioc�u��
pqg@c'i*tKm*m�aXcT����ø��Vpwuoc'g=moe4uo{�ty~lc;v
m;�.tyvj��moajcNg@xwp�c;v
m
����ø©tl~lc�v
m}iOc;pzm�aXc�u�¥
hXc�u�{kmoaXcZ�Vpwu�c;g=m�elu�{¤ty~lc;v
m�elu��Vpwuoc'g=m�x�{
¥
hXc�u�{�moajc�����ø°tl~lc;v4m}i��:i_c;uo�4c�u�ty~4c�v
m�i}�$rjuoc'i_c;v4m�tKm�moajc
ioc�u��
pqg@c�rXu�eK��pw�Xc�u'�Â¶ThXu�u�c�v
moxw{l� c@º%eluom�iAtluoc�hXvj�Xc�u�� t.{�m�e
g@e4�¦�XpwvXcsm�aXc¦�V�8���|��mou}tyvjior�eluomb��c'g}ajtyvXpqio�×��¶T�|�3�`_��a�
eK�lc;u Ø�`Z`ZøT�N�Zpzm�aIm�aXcs�Tc;�V��i_c;uo��pqg@c;i��:�jò\³\ø � g@el����hXvXp��
g�tymopwelv8tyrjrXuoe
tlg}aXc'i�� �V�8���|��tyxqi_eAg@e4v
m�typwvji1t�rjuoc;x�pw��p�vjtluo{
ioc;g@hjuop�m|{���eV�Vc�x��Vmoa tKm\tl�j�Vuoc'ioioc;ibtlhVmoaXc;v
mopqg�tKm�p�e4v8tyvj��c�vV�
g@u�{�rVmopwelv3pwi�iohXc;i;��tlv3c;�lc�v
m�ajtyv �Vx�pwvX~¾��e��Xc�xsmoa tKm8ajtyvX�
�Vxwc;iDtlio{�vjg}aXu�elvXe4hjiA��c;i�iotl~lc'i��1tlvj�Ht¢xweVg}��p�vX~��.u�c;g�eK�lc�u�{
��eV�Vc�x moe"g@ey��elu}�VpwvjtKm�c1u�c;ioelhXu}g@c1t4g�g@c'ioiN� c�m|�Tc;c�vIg�el��r�c@m_�
pwvX~Âg@xwp�c;v4m}i�� ·)p�v tyxwx�{4�s�V�������½i_m�tyv �Xtyu}�Xi�~lu�elhXr3pwi8tlxwioe
� elu��
pwvX~£elvÂi_m�tyv �Xtyu}�Xi"dfeluD�V³\´ ± x�c'i_{
moc;�Ai��b´\³k��i_{Vi_�
moc;�Ai��%i|m�elu}ty~4ck��pwu_m�hjtyxwpw§;tKm�p�e4v�� e.¡Vc;i;� tlvj�8i_moelu}ty~4csr e4x�pqg@{
�Atyvjtl~lc;�"c;v
mbpwvVdfu}tK��i|m�uoh g=mohjuoc4�

K%L^b c è�Q:Ý�à�d(egf"ä"[;ß�æ²ç¨á;è ÞKäXé ßaYûä"S)äXé ßZh¢ßZS%á
`baXcIi_moe4u�tl~lc�vXc;c;�Xi¦eydZ��e4i_m$elu�~4tyvjp�§'tKmopwelv i¤tyu�cAp�vjg�uoc'tli_�
pwvX~²tKm£tÂ�lc;uo{²d�tli_m�u�tymoc4�óØ\eK�Tc;�lc�u'�smoajc�u�c¢pwi©t�x�pw��pzm
elv²moaXcªtl�"e4hXv
mDeld"i_moe4u�tl~lc8m�ajtKm�g�tlv²��c���tlvjty~4c;�Â��{
tHiop�vj~lxwc�i_{Vi_moc;� t4�V��p�vXpqi_mou}tKmoe4u;� `ba�hji;��tlv�elu�~4tyvjp�§'tK�
mopwelv�vXc;c;�Xi m�eAaXpwuocs��elu�csaXp�~4aXxw{Ii_��pwx�xwc;�Dtyv ��ajp�~4aXx�{Irjtypq�
io{�i_moc;�ýtl�X�"pwvXpqi|m�u�tymoe4u�istlisp�m�i¤i_moe4u�tl~lc�g@e4vji_hj�"rXmopwelv£p�vV�
g@u�c;t4i_c'i��)`baXc�u�c@dfe4uoc4�Kmoajc\~le
tyxV��c�aXpwvj�Ar�elxwpqg@{
���jt4i_c'��i|m�eluo�
ty~4c$�Atyvjtl~lc;�"c;v
m\pwi1moe�p�vjg�uoc'tlioc¤moajc�ty��e4hXv
m\eydNi_moe4u�tl~lc
moa tKm�g;tyv�� cI��tlvjty~4c;�©��{£t8iop�vj~lxwc�i_{Vi_moc��ótl�V��pwvXpqi|m�u�ty�
moe4u;�\��v8r e4x�pqg@{
���jtlioc;�8i_moe4u�tl~lc¤�Atyvjtl~lc;�"c;v
m;�Xm�aXc�io{Vi|m�c��
tl�X�"pwvXpqi|m�u�tymoe4u�ior c'g@p ± c;iDaXpw~la3x�c;�lc�xk~le
tyxqi��Zp�moa3uoc'i_r�c;g@m
moeDm�aXcAc@¡Vr�c;g=m�c;�£r�c�uodfelu���tlvjg@c4�¨u�c�xwpwtl�Xp�xwp�m|{l�Oioc;g�hXuop�m|{�c�m�gy�
tyv �$m�aXcZi|m�elu}ty~lcT�Atyvjtl~lc���c;v4m�ioeyd m|�btyu�cN�Atyrji�m�aXc;iocbaXp�~4a
xwc��lc;xs~le4tlxwiImoe¾xweK�Tc;u�xwc��4c�xsi_{Vi_moc�����tlvjty~4c���c�v
mDelr�c�uo�
tKm�p�e4vji;�þ`baXpqi8i_c'g=mopwelv3�Xu�p�c�üj{²�Vc'iog�uopw� c'i�moaXc�vXc'g@c;i�i�tyu�{
r�elxwpwg�{ªp�vVdfu}tK��i_mou�hjg=m�hXuocDg@e4vjg@c;rVm�i¦moajtym�tlx�xweK��dfelu�r�elxwpwg�{
�
�jt4i_c'�Fi_moe4u�tl~lcD��tlvjty~4c���c�v
m'�F��m�pqiApw�"r�eluom�tlv
m"m�e�vXeym�c
moa tKmNr�elxwpwg�{
���jt4i_c'��i_moe4u�tl~lc �Atyvjtl~lc���c;v4mnpqini_mopwx�x p�vAp�m�inp�vV�
d�tyv g@{�tlvj�¢m�ajtKmA��e4i_m�g@hXu�u�c�v
m"r�elxwpqg@{¢c;vjty�Xxwc;�¾io{�i_moc;�Ai
rXu�eK��pw�Vcse4vXx�{Imou�p���pqtyx¨r�elxwpqg@{
��� tlioc;��i|m�elu}ty~4c��Atyv ty~lc;��c�v
m
iohXrXr�eluom;�

³ r�elxwpwg�{�pqi�i_r�c;g�p ± c;��tli�t£µl�:m�hXrXxwc�g@elv i|m�uohjg@m;�²`bajc
dfelhjuIc�xwc���c;v4m}iIeldsmoaXc©mohXrjx�c£tyu�c�t4��m�aXcjilpzdDi�g@elv �Vpzm�p�e4v
� �¦moajc4iKmoajc�v�i£tlg@mopwelvFg�xwtlhjiocDg'��moaXc8i�g@elr�cDeyd\m�aXc�r e4xz�
pqg@{�c@¡Vc;g�hVmopwelv©�j�bm�aXc�rjuopwelu�pzm|{�dfelu\moaXpqikr e4x�pqg@{4��`baXc�r e4xz�
pqg@{�i�g@e4r c$�Xc@moc;uo��pwvXc;i1�ZaXc@m�aXc�u\t"r�elxwpwg�{�ioaXelhjxw�Dc��4c�v���c
g@e4vjiopw�Vc;uoc'�sdfelu)c@¡Vc'g@hVm�p�e4v¨��`baXc r�elxwpwg�{¤rXuopwelu�p�m|{kpqi�hji_c'�¤m�e
u�c;ioelxw�lc"r e4x�pqg@{�g�elvVü pwg@m�i;����e4i_mseldTm�aXc�r e4x�pqg@{£�Vc ± vXpzm�p�e4v
i_m�tyv �Xtyu}�XiA���k��`Z· �)�|¸N`Z· �¨Ö£c��F��c;uo��pqg@c'isc@m�g'�su�elhX~4aXx�{
dfelxwxweK�ªmoaXc dfe4hXu)mohXrXxwcbr e4x�pqg@{$�Xc ± vXp�mopwelv"��eV�Vc�x��)`bajcTr�elxwpz�
g@pwc;i¦i_r�c;g�p ± c'����{�moajcIi_{Vi_moc;�×tl�X�"pwvXpqi|m�u�tymoe4u$tyu�c�i|m�elu�c;�
pwv�moajc"r�elxwpqg@{��Xtym�ty� tliocl�¤`baXc"r e4x�pqg@pwc;iktyu�c¦c�¡�c'g@hVm�c;��hji|�
pwvX~"moaXc$¸b¶ ³ �fc��4c�v
m_��g@e4vj�Vp�mopwelvV��tlg@mopwelv �N��eV�Vc�x��n`bajtKmZpqi��
tyv�c;�lc�v
m\pwvDmoaXc"i_{Vi_moc;�Ùmou�pw~l~lc;u�i m�aXc¦g}aXc'g}��p�vX~�eld�t�r tyuo�
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mopqg@hjxwtlu\r�elxwpwg�{�g@e4vj�Vp�mopwelv¨�%tyv ��� tlioc;��hXr�elv�m�aXc$u�c;iohXxzm�eyd
moajcsg�elvj�Xpzm�p�e4v�g}aXc'g}���4moajckr�elxwpqg@{�tlg@mopwelv¨�Vior c'g@p ± c;�Ip�v�moajc
r�elxwpwg�{�µy��mohXrjx�cs�Vc ± vXpzm�p�e4v¨�Vpqi m�ty�4c�v��
{�moaXc¤i_moelu}ty~4c\�AtyvX�
ty~4c���c�v
m\ioeyd m|�btyu�cl� ¶Thjuou�c�v
moxw{l�juoc'i_c'tyu}g}aIc@º%eluom1pqi1hXvj�Xc�uo�
�bt.{ªmoeªtyhXmoel�Atymopqg�tyxwxw{ªmou}tyvjioxqtKmoc8�Xtym�tl�jtliocDm�ty�jx�c�iorjtlg�c
�Atyvjtl~lc;�"c;v
mTtyvj���jtlg}��hXrV��u�c;i_moelu�cZ�Atyvjtl~lc;�"c;v
mNr e4x�pqg@pwc;i
pwv4m�eHhXvj�Xc�u�x�{�pwvX~²i_moelu}ty~4c���tlvjty~4c���c�v
m�r�elxwpwg�p�c'i�� ·jhXu_�
moajc�u��"e4uoc4��g�elv��lc;u_m�p�vj~�aXpw~la�xwc��4c�x)r e4x�pqg@pwc;ikpwv4m�eIxweK��x�c;�lc;x
i_moelu}ty~4cZ�Atyvjtl~lc���c;v4m tlg=m�p�e4vjiTpwiTvXeymbt¤m�uopw��pwtlxXm�t4i_���ZaXc;v
�Vc'tyxwp�vX~¦�Zpzm�a�t¤xqtyu�~lcZv�hX��� c;uTeld¨r e4x�pqg@pwc;i;�4ajc@moc;uoe4~lc;vXc�e4hji
i_moelu}ty~4c��Vc;��pwg�c;i�tyvj�Ft©�Xp��4c�u}i_c�u�tlvX~lcDeyd\r�e4i�iop��Xxwc�i|m�eluo�
ty~4c��Atlvjty~4c���c�v
m¤tlg=m�p�e4vjiA�fc4� ~ ��u�c�rjx�pqg�tymopwelv¨�*��pw~lu}tKmopwelvO�
�XhVº%c�us�Atyv ty~lc;��c�v
m;�%�XtKm}t�rXu�c@dfc�m�g}aXpwvX~Di_pw§�c�c@m�g'�=�s`ba�hji��
u�c;ioc;tyu}g}aIc�º�e4u_mZpqiZhXvj�Xc�u�� t.{Am�e�hji_c$g;tlioc@���jtliockuoc'tlioelvXpwvX~
moc'g}aXvXpq¥
hXc;iNmoe"typq�Ap�vImoaXpqiTaXp�~4aIxwc��4c�xjr�elxwpqg@{Ai_r�c;g�p ± g�tKm�p�e4v
moe�xweK�²xwc��4c�x¨i_moelu}ty~4ckt4g=m�p�e4vjib�AtyrXrXpwvX~�c@º%eluom;�

k Ñ©WNR\]*Èo[\Ï�^|WTR
��vIg�elvjg�x�hjiopwelv¨�
�Tc��Te4hXxq��x�pw�lc\moe¦�Atl�lcZm�aXc\dfe4x�xweK�ZpwvX~$el�X�
ioc�u��.tymopwelvji$�Zpzm�aªuoc'i_r�c;g@m¤moe8m�aXcAmoc'g}aXvXe4x�e4~lpwc;i¤rXu�c;ioc�v
m�c;�
pwv�m�aXpqiZrjtyr�c�u'«
¬ ÖÂp�moa�moaXcsc;�"c;uo~4c�vjg�c\eld)�V³\´1��·)pwx�c¤io{Vi|m�c��Ai���m�aXcstyuo�
c'tli¤eldb´�³���tyv �¢�V³\´�i¦g�tlv�� c���pwc�� c;��tli¤g�el��rXxwpz�
��c�v
m}tyu�{$p�v"vjtymohXu�cb� c'g�tyh i_cZts´\³k�¦rjuoelmoeVg@e4xXg�tyv"��c
hjioc;�kdfe4uOg@e4���¦hXvXpqg�tymopwelv¤��c@m|� c�c;v¦�V³\´1��·)pwx�cNio{Vi|m�c��
g�x�pwc�v
m�i¦tyvj��moaXcD�V³\´1��·)pwx�cA��c@m}tK���XtKm}t�i_c;uo�4c�u}i��¨tlvj�
t"�V³\´3rXu�eymoeVg�elx g;tyvA��c�h i_c'�A��{�m�aXck�X³\´Z��·)p�xwcsi_{Vi_�
m�c�� g@xwp�c;v
m�i\moeI�Vpwu�c;g=m�x�{8t4g�g@c'ioi\�XtKm}tAdfu�el�ÛmoaXc"i|m�eluo�
tl~lc¤g@e4v4m�uoe4x�xwc�u}i;�

¬ ÖÂp�moa½moajc£c;��c�u�~lc�v g@c£eyd��|ø �V³�´ÚrXuoelmoeVg@e4xwiDiohjg}a
t4i¤pq� ¶b���=��tlv£e4uo~
tyvXpw§;tymopwelv£g�tyv�xwc��4c�u}ty~lc"m�aXcIi�ty��c
rXa�{Viopwg;tyx*vXc�m|�Te4uo��pwvVdfu�ty��i_mou�hjg@mohXu�ckdfelubpzm}i1t4�TvXe4uo�Atlx
vXe4vV��i|m�elu}ty~lc�vXc@m|� elu��"mou}t*��gy�V���Tdfelubpzm}i1´\³k�Imou}t*��g
tlvj��g;��dfeluAp�m�iD�V³\´ñm�u�t���gy�²`ba�hji;�Nm�aXc�g@e4�¦�Xpwvjty�
m�p�e4vFeldl'kpw~4ty�jpzm�¸�m�aXc�u�vXc�m=�.�|ø
�K`\¶ ø®vXc@m|� elu��Vi¦�Zpwx�x
c;�lc�v
m�hjtyxwx�{²� c'g@el��c�m�aXc¢�Vel��pwvjtyv
m�i_moelu}ty~4c�m�u�tlvji_�
r�eluomZrXuoelmoeVg@e4x¨g@e4�¦�XpwvjtKm�p�e4v¨�

¬ ¶ThXu�u�c�v
moxw{l�'�Atyv�{ki_moe4u�tl~lcnioelxwhVmopwelvsrXu�eK��pw�Xc�u}i¨tyu�cn�Vc@�
��pqi_pwvX~¤i|m�elu}ty~4c ioelxwhVmopwelv iOm�ajtKmnh i_cb� elu���i_m�tymopwelv"g@xqtli�i
³�`)³ �Vpqi_�Vikmoe8rjuoeK��pq�Vc"ioc�u��lc;u¤g@xqtli�is� ¶b���k�Xpwio��xwp��4c
ioelxwhVmopwelv i��$`baXc�dfhXvj�jty��c�v
m�tlx�pw�Vc't���c�aXpwvj��moaXpqi¤tyrX�
rXu�e4t4g}aªpwi¦moe£xwc��lc;u�tl~lc�m�aXc�xweK� c�u�g�e4i_m�eldZmoaXc�³�`�³
�Vpqio��iTtyvj��hji_c��XtKm}t¤uoc;rXxwpwg;tKmopwelv�m�c;g}aXvjelxwel~l{¦moe$eK�4c�uo�
g�el��ckmoaXc¤aXpw~lajc�ubd�typwxwhXuocsu}tKm�c;ibeyd)moajcs³�`)³û�Vpqio��i;�

¬ `baXc$�V´\�|³û�V�8���|���"eV�Vc;x*pwibc;vjty�jx�pwvX~Ai|m�elu}ty~4c��AtyvX�
tl~lc���c;v4m�ioeyd m|�btyu�cÂ�lc;vj�Ve4u�i£m�eûrXu�eK�
pq�VcHioelxwhVmopwelv i
m�ajtKmIiorjtyv�tlg�uoe
ioi"�Vc;�
pqg@c'i"dfuoe4�ã�¦hjxzm�p�rXxwc8�lc;vj�Ve4u�i;�
�V´\�|³F�V�������spqi¨ajc�xwrXp�vj~\i|m�elu}ty~4c���tlvjty~4c���c�v
m¨pwv¤moajc
i�ty��cs�AtyvXvXc;u��V´���ø��y�8�|�bibaXc�xwr c'��vXc@m|� elu����AtyvX�
tl~lc���c;v4m'�

¬ �
m�elu}ty~4ck��pwu_m�hjtyxwpw§;tKm�p�e4v�pqi1¥
hXpqg}��x�{�� c'g@el��pwvX~�t��lc;uo{
t4g=mopw�lcsi_moelu}ty~4c�pwvVdfu}tK��i|m�uoh g=mohjuocktyu�c;tX��� eym�aIvXc�m|�Te4uo�
u�elhVm�c�u�g�el��rjtyvjp�c'i"tlvj��i|m�elu}ty~4c�g@e4v
mou�elxwx�c;u�g�el��rjty�
vXpwc;i�tluoc��XhXpwxw�VpwvX~£��p�uomohjtlx�pw§;tymopwelv¢��e.¡Vc;i��ZaXpqg}a�rXhVm
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