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oQtur¦\^a`�¦a+��jni�ª½mp��_(t¢r�jkmQi�mpª÷r¦a�i�i^a`a`�^y6r�m>~,a�¯Qa���j°¾xa+��a�È��,a`�¦jn_>a�iLr�tplkln{p

?A@%BSOFC�Z[GJG/\]E�Z_^a`
� t¢r�a�ln{p±2¨´a©\xt³¯Qa3jkiLr¦��m���wxq�a`� tui a`tQy|jna��5tpix� y¦tuª½a��5¨6t³{@mpªh¨���j°r�jkixo«\xtu����¨6tu��a�»¼mp��a���t¢r¦jni^oNq�m���ap±
~,tpy¦a`�$mpiAr�\^a�º¶a�¯}jkl2lvtui^oQwxtuoQacbà��±[dfe¼Xºsa`¯LjnlEjvy�tpi«Ã�º � Å½ÃÄiLr¦a`�|ª¿tQq�a�º¶a�¾xixj°r�jkmQi � tuixopwxtpopa+Ç¶r�\xt¢r
tplklnm¢¨�y�r�mNª½mQ�¦_(tplkln{«y|��a`q�j°ª½{Ar�\^a��x�¦mQop��tu_>_>jki^oNjkiLr¦a`�|ª¿tQq�a�muª¶tN�,a`�¦jn�^\^a`��tpl2q�jk��q�w^jkr`@À q�mQ_>�^jklna��
tpw�r¦mQ_(t¢r¦jvq�tplkln{�q�\xa`q�§�y�r¦\xa¶q�mQixy¦jny|r¦a`ixq�{�muªzt*º¶a�¯}jklVy¦�,a+q�jk¾,q�tur¦jnmpiz±pª½�¦mQ_-¨�\^jvq�\(jkr´opa`i^a���t¢r�a`y�tplklxr¦\^a
ixa�a`�^a`�>lnm¢¨6»Slna�¯Qa�lxq�m}�^ap±pjni(r�\^a�ª½mQ�¦_-muª:tui(a�·5q�jna�iLrElnjk~^��tu��{p���_�~�a`�x��a`��y|mpª÷r�¨2tp�¦a6jvyÁr¦\xa�i5¨���j°r¦r¦a`i
w,y|jni^o�r¦\^a(oQa�i^a`��tur¦a+�Xlnjk~^��tu��{p([6\^a(Às��Ã�muªEr�\^a(lnjk~^��tu��{©jvy*t�ª½w^ixq¬r�jkmQixtulEjkiLr¦a`�|ª¿tQq�abmuª2r¦\^a>r�tu��opa�r
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q�jk��q�wxj°r+±�i^mpr�jkr�y*lnm¢¨6»¼lka`¯pa�l´q�mp_>_�w^i^jvq�t¢r�jkmQiAjkiLr¦a`�|ª¿tQq�aQ�Æ¶y|jni^oNº¶a�¯}jnlEjn_b�x�¦m¢¯Qa`yhr¦\xa���a`¯pa�lnmp�x_ba`iLr
�x�¦m�q�a+y¦y2jni©y|a`¯pa���tulV¨6t³{�y0U

V ºsa`¯}jkl�y|��a`q�j°¾�q�t¢r�jkmQixy�q`tui©~�a�q�\^a+q�§pa`��ª½mQ�sq�mQixy|jvy|r¦a�i,q�{�~L{�r¦\xa�ºsa`¯}jkl�q�mQ_b�xjklna��+�[6\^jnys\^a�ln�xy
r¦\^a©\,tu����¨2tp�¦a�a�È���a��¦r5jki ¨��¦jkr¦jni^o«tAq�mQ�¦��a`q�r>y¦�,a+q�jk¾,q�tur¦jnmpiz [6\^jvy(tulvy¦m$oQjk¯Qa`y>tA��a�oQ�¦a`a�mpª
q�mQi�¾,��a`ixq�a�r�m�r�\^a��^��mpoQ��tp_b_>a`�´¨�\^m>¨6tuiLr�y2r�m>�¦a`wxy|a�tpi�a�È}jvy|r¦jni^o(y|��a`q�j°¾,q`t¢r�jkmQiz

V À ºsa`¯LjnlÁy|��a`q�j°¾�q�t¢r�jkmQi¸q�lka+tu��lk{©��m�q�wx_ba`iLr�y�t�q�jk��q�w^jkr�jkiLr¦a`�|ª¿tQq�aQ±ztuix�Xq`tui¸~,a(q�mQixy¦jn��a`�¦a+�Xtpy
t$§Lixm¢¨�lka+��opa��¦a`�,mLy|jkr¦mQ�¦{Q �¶ixq�a�jkr5jny>¨���jkr|r¦a`iz±�r�\^a3�^��mpop��tu_>_>a��bi^m$lkmQi^opa`�>\xtpy�r¦m«��a+tul
¨�j°r�\(r¦\xasjnixtpq`q�w^��tpq�{�muªz¯Qa�ix�^mp� � y��^m}q�w^_>a�iLr�tur¦jnmpiz.Ã���a+tulnlk{Q±Lº¶a�¯}jnl�y¦�,a+q�jk¾,q�tur¦jnmpixyEy|\^mQw^lv�(~,a
a�jkr¦\^a`���^��m¢¯}jn��a+�5~}{�q�\^jn�3¯pa`ix��mp��y2mp��t³¯¢tujnlvtu~^lnahtQy6�^w^~^lnjvq�lkjn~^��tu��jka+y�

V [6\xtuix§}y´r�m�r�\^a�opa�ixa���t¢r¦a+�(lnjk~^��tu��{p±Qr¦\xah�x�¦mQop��tu_>_>a��´�^mLa+y2i^mur6\xt³¯pa¶r¦mb¨���j°r�asr�\^a�lkm¢¨6»¼lka`¯pa`l
q�m���a�~L{3\xtpix�µh[6\^jnyhy¦jkoQi^j°¾�q�tuiLr�lk{�jk_>�^��m¢¯pa+y��^��m���wxq¬r�jk¯}jkr�{p±Vy|jnixq�a�jkr�t³¯Qmpjv�^y�t>r�a`��jnmpwxyhtui,�
a����¦mQ�|»¼�^��mpi^a5r�tpy¦§V �Xmp��a�m¢¯pa`�`±Áº¶a�¯}jnl�y|��a`q�j°¾,q`t¢r�jkmQixy(tu��a�jnix��a`�,a`ix��a�iLr5mpªsr¦\xa�\xmQy|r��´�´Æ*
[6\^a�{«q`tui@~�a���a�wxy¦a`�$r�mNoQa�i^a`��tur¦a�q�m}�^a(ª½mp�>tui}{Atu��q�\^j°r�a`q�r¦w^��ap±��^��m¢¯}jn��a+�¸r¦\xtur>tXy¦w^jkr�tp~^lka
¯pa`��y¦jkmQi�mpª�r�\^a*ºsa`¯}jkl:q�mp_>�^jnlka`��jny�t³¯¢tpjklvtu~^lnap

V Æsy�tuoQa5muª6r¦\xa�opa`i^a���t¢r�a`�$lnjk~^��tu��{Aq�tui«~�a�q�\^a+q�§pa+�$ª½mp��q�mp���¦a+q¬r�i^a`y�y�±:r¦\xtpi^§�y�r�mN�xtp��tp_ba�r¦a`�
r�{}�,a+y�¶�´\^a+q�§}jki^o5q`tui©m�q�q�w^�sturhq�mQ_>�^jklna�r¦jn_>a�tpix��³mQ�st¢r¶�¦w^i3r�jk_>aQ�Àsysy¦\^m¢¨�i©~}{�mQw^�s��a�»
q�a`iQr2a�È���a���jk_>a�iLr�tulxa`¯¢tulnwxt¢r�jkmQicb �*e¼±Qr¦\^jvy´tplklnm¢¨�y�r�\^asa+tu��lk{b��a�r�a`q¬r�jkmQi5muªµ_(tui}{b�^��mpop��tu_>_>jni^o
a����¦mQ��y`

º¶a�¯}jnl�\,tpy�~�a�a`iX�^��m¢¯pa`��r�m5~,a�a�È��^��a`y�y|jn¯pa�a`i^mpwxop\3r¦m�y|��a`q�j°ª½{©t(¨�jv��a*��tui^oQa�muª��2�Âq�mp_>��mpi^a`iQr�y�±
jnixq�lkwx�^jki^o�q�mpiLr��¦mQlklna���y2ª½mp��jniLr¦a`�¦��w^��r�y�±�º¶�XÀ�±,��r¦\^a`�¦i^a�r`±Vop��tu�x\^jnq`y�±,y|mQw^ix�µ±�ÀÁ[�À��³Ã�º¶�!��jvy|§�y`±,tui,�
_>jvq�aQ´À��^��jkr¦jnmpi,tulnlk{Q±x¨2a�\xt³¯pa�y¦\^m¢¨�i�r¦\xturswxy¦jki^o5º¶a�¯}jnl:��m}a`ysi^mur�jnix��w,q�a�tpiL{�y|jnopi^jk¾,q`tuiLr��,a`�|ª½mQ�|»
_(tpixq�a�m¢¯pa`�¦\xa`tp� b ��eS

� Z_\��H@ M3M]O�L�����I�� @����S@������SQ M @DI Q
¥ \xa�i ¨´a©y|r�tp�|r�a`� ¨´mQ�¦§}jni^o$mpi ºsa`¯LjnlS±2mQw^�(jni^j°r�jntpl�opmLtul6¨6tpybr¦m«a+tpy¦a�r�\^aN��a`¯pa`lkmQ�^_>a�iLr(muª¶�6�
�^a�¯}jnq�a¶����jn¯pa���y`:ÃÄi5r�\xt¢r6��a`y¦�,a+q¬r`±Lmpwx�´mQ�¦jnopjnixtulxª½��tp_>a�¨2mp��§�\xtQyE~�a�a`i���a`y¦jnopi^a+�(¨�j°r�\�¨2mp��§�y�r�t¢r¦jnmpi,y
jni _>jnix�µ��^mp��a�È^tp_b�xlkaQ±�¨´a$tpy�y|w^_>a+� t@y|r�tui,�^tu��� �xtu��tulnlna�ls~xwxy�~�a�r�¨2a�a`i r¦\xa«�´�EÆ�tui,� r¦\^a
��a���jn�^\^a���tulµq�jk��q�w^jkr`

À¶y�º¶a�¯}jkls�^�¦m¢¯Qa`� ¯pa`�¦{¹y¦wxq`q�a`y�y|ª½w^lstpy(y¦��a`q�jkª½{}jkixo«�2� q�mp_>��mpi^a`iLr�y`±´¨2aXy|m}mQi ��a`tplkj! �a+�¹r�\xt¢r
a`_�~�a`�^�^a`� y¦{�y�r�a�_(y5¨2mpw^lv� ~�a¸tui!jn��a+tulsr�tu��opa�r`�[6\xaX��tpi^opaNmuª��,a`�¦jn�^\^a`��tpl¶q�jk��q�w^jkr�y�ª½mpwxix� jni
a`_�~�a`�^�^a`��y|{�y|r¦a�_(y2jvy6¨�jn��a`�2r¦\xtpi�r�\xt¢r�muª.��a`y¦§Lr¦mp�3q�mQ_>�^w�r¦a`��y`±}¨�\^jvq�\�r���tpixy|lvt¢r�a`y´jkiLr�mbtbop��a`tur¦a`�
ixa�a`�¹muª¶�^a�¯}jnq�a��^�¦jn¯pa`��y`«[6\xtui^§�y�r¦m¸r¦\xa�¯¢tp�¦jvtu~^jnlnj°r�{Amuª¶a�_�~�a`�x��a`� \xtu����¨6tu��ap±.r¦\xa���a�tp�¦a�q�lna`tu�
~�a�ixa�¾^r�y�muªzw,y|jni^o*º¶a�¯}jkl,ª½mp�Er¦\^a¶��a�¯Qa�lnmp�^_>a�iLrEmpªµa�_�~�a`�x��a`�(y¦muª÷r�¨6tu��ap[W�m¢¨2a�¯pa`�`±Qy|wxq�\(¯¢tp�¦jvtu~^jnlnj°r�{
q�mpw^lv��tulvy|m>~�a*tui�mp~xy|r�tQq�lnap

�}jnixq�a�ºsa`¯}jklEy¦��a`q�jk¾,q`t¢r¦jnmpi,y*q�tp��r¦w^��a>mpi^ln{Xr�\^a5q�mQ_>_�w^i^jvq�tur¦jnmpi«��a�r�tujnlvy�r¦\xtur�tu��a>jkiLr¦��jnixy|jvqbr¦m
��a���jn�^\^a���tulhq�jn��q�w^jkr�y`±�r¦\^a`{ tu��aXjnix��a���a�i,��a�iLr�ª½�¦mQ_ t¹�xtu�¦r¦jvq�w^lvtu��\^mQy|r�tp��q�\xj°r�a`q¬r�w^��a¹ÅS�´�EÆ�tui,�
~xwxy�Ç��Wsm¢¨´a`¯pa��+±�r¦\^a(q�mp_>�^jnlka`�h_�wxy|r�oQa�i^a`��tur¦a�r¦\^a(tp��q�\^jkr¦a+q¬r�w^�¦a�»¼y¦��a`q�jk¾,q�tpy�y|a`_�~^ln{3jkixy|r¦��wxq�r¦jnmpixy
r�\xt¢rbjk_>�^lna�_>a`iQr>~^wxybtpq`q�a+y¦y¦a`y`¸�´mpixy¦a`�Lw^a`iLr¦ln{p±.r�tp�¦oQa�r|r�jkixoNtN��jkÉVa���a�iLrbtp��q�\^jkr¦a+q¬r�w^�¦a��¦a+�Qwxjk��a`y*t
�^j°ÉVa���a�iLr2q�mp_>�^jnlka`�`�[6\^jvyE_(t³{b~,ahopm}m��>a�ixmpw^oQ\>ª½mp�6��a`y¦§Lr¦mp�5q�mp_>�^w�r�jkixox±}¨�\^jvq�\5q�mpwxiQr�yE¯Qa���{�ª½a`¨
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�^jny|r¦jnixq¬r�tu��q�\^jkr¦a`q�r¦w^��a`y`±x~xw�rha`_�~�a`�^�^a`�Xtp�^�^lnjnq`t¢r¦jnmpi,y�_(t³{���a`�Lw^jn��a�r¦\^a>q�mQ_b�xjklna��sr¦m5~�a�a+tpy¦jka`��r¦m
��a�r�tu��opa�r`

ehjn¯pa`i�jkr�y�y¦lnjkoQ\Qr�~xjntQy2r¦m¢¨6tu���^yE¨2mp��§�y�r�t¢r�jkmQixy�±}mQw^��mp��jkoQjki,tul�ª½��tp_>a�¨2mp��§b_>jnop\Lr�i^mpr6~�a�opa`i^a���tul
a`i^mpwxop\�r¦m5q�mp��a�a`tpy¦jnlk{�¨�j°r�\©a�_�~�a`�x��a`�3\xtp���^¨2tp�¦aQ���¯¢tulnwxt¢r�jkixo>r¦\^a*a�È}r¦a�iLrsmpª�r�\^a*�^��mp~xlka`_ tui,�
�x�¦m¢¯}jv��jkixoby¦mp_>a�y|mQlkw^r¦jnmpixy6jvy2r¦\^a�oQmQtpl�mpª�r�\^jvy��xtu��a��+

� E�LNM�\aO �JRSM]O'E�LJQ
ÃÄi�r�\^jnys�xtu��a��+±^¨2a*y|\xm¢¨ r¦\,t¢r�r�\^a*ºsa`¯}jkl�lntpi^opwxtpopaQ±�~,a+y|jv��a`y�~,a`jki^o(w,y|a�ª½w^lzª½mQ���2�!��a�¯}jvq�a*����jk¯Qa���y�±
q`tui«~�a�tplny¦m©a�È}r��¦a`_ba`lk{A¯¢tulnwxtp~^lka5ª½mp��a`_�~�a`�^�^a`�¹y¦muª÷r�¨6tu��apX[�m©r�\^jny�a�i,�µ±Á¨´a�tpq�§}i^m¢¨�lna`��oQa>r¦\^a
lnjn_bjkr�tur¦jnmpixybmpªsmpw^�>mQ�¦jnopjnixtulEª½��tp_>a�¨2mp��§�±�tpix�@¨2a��^�¦a+y|a`iLrbt¸¨2t³{Amuª¶a�È}r¦a`ix��jni^o¸jkr(jkiLr�m$t¸_>mp��a
oQa�i^a`��tplµy|mQlkw�r�jkmQiz

�¶w^��q�mpiLr¦��jn~^w�r¦jnmpi,y�q�tui�~�a*y|w^_>_(tu��j! �a`��tpy2ª½mQlklnm¢¨�y;U

V ¥¸abtuixtplk{  `a�r¦\^a�a�È�jny|r¦jni^o5º¶a�¯}jnl:ª½��tu_>a�¨2mp��§V±xtui,�3jn��a`iLr¦jkª½{3y¦mp_>a*tQy|��a`q�r�y�r�\xt¢rh��m5i^mprhy¦w^j°r
r¦\^a�ixa�a`�xy�muª.a�_�~�a`�x��a`�3y¦{}y|r¦a`_(y�

V ¥¸a$�^��mp��mQy¦a©r¦m ~�a�r|r�a��3jvy|mQlntur¦a©r�\^a$º¶a�¯}jnl�q�mp_>�^jnlna���ª½�¦mQ_ r�\^a$\^mQy|r�tp��q�\^jkr¦a+q¬r�w^�¦a ÅS�´�EÆ
tuix�X~^wxy�Ç¬±V_(tu§}jkixo�jkr¶a`tQy|jna��sr¦m��¦a�r�tu��opa�r`s[�m5r�\^jvysa`ix�µ±V¨´a�a�ixq`tu�xy¦w^lvt¢r�a�r¦\^a>tu��q�\^jkr¦a+q¬r¦wx�¦a�»
��a���a�i,��a�iLr¶q�m}�^ahjniLr¦m���
 �/+8��� �2� � � �2� $�	�� $;� 
 �6� �¬

V ¥¸abjniQr��¦m���w,q�a��]� � � �0	 �S±µtuiXa�ÈLr�a�ixy¦jnmpi©muªEº¶a�¯}jnlÁtujn_ba+�©t¢rh_>tp�^�^jni^o�t5~^wxyhtu��q�\^j°r�a`q�r¦w^��a�r¦m
a`tQq�\���a���jk�x\^a���tulzq�jk��q�w^jkr`

[6\xa¶��a`y|r2mpªzr¦\xjny6�xtp�,a`�´jvy6mp��oQtpi^j! �a`�(tQy´ª½mplnlkm¢¨�y`���a`q¬r�jkmQi�c�~^��jka�²x{(�^��a`y¦a�iLr�yEr¦\^a�º¶a�¯}jnlµlntpi^opwxtpopaQ
��a`q¬r�jkmQi <��^jny�q�wxy�y¦a`yÁr�\^ah�^�¦mQ~^lna�_(yÁr�\xt¢r�q�tpi5~,asª¿tpq�a`�(¨�\^a`i�wxy¦jni^o�º¶a�¯}jnlxª½mQ�´a`_�~�a`�^��a+�5y¦{}y|r¦a`_(y�
��a`q¬r�jkmQi©��tui,�N�(y¦\^m¢¨ \^m¢¨Âr¦\^a+y|a*�x�¦mQ~^lka`_(ysq�tpi©~,aby|mQlk¯Qa`�µs��a`q¬r�jkmQi d���a+y¦q��¦jn~�a`y���a�lvt¢r�a`�3¨2mp��§�
��a`q¬r�jkmQi©��q�mpixq�lkwx�^a`y2r¦\xa��xtu��a��+

� ���6=(���@��	 ����B���9��������

º¶a�¯}jnlµjny6tpi�Ã�º � tpjk_>a+��t¢r�y¦�,a+q�jkª½{Ljni^obr¦\xa¶�^��mpoQ��tp_>_bjni^o�jkiLr¦a`�|ª¿tQq�a¶muª.tb��a`¯Ljvq�a�q�mQiLr¦��mplnlka`�` �^��mp_
tbº¶a�¯}jklzy¦��a`q�jk¾,q`t¢r¦jnmpi:±}tbq�mQ_>�^jklna��6oQa�i^a`��tur¦a`y2t�lkjn~^��tu��{>q�mpiLr�tpjkixjki^o>tulnl�r¦\^a�lnm¢¨6»Slna�¯Qa�lVq�m���a¶r¦\xtur�jny
��a`�Lw^jn��a`�(r�m(mp��a���t¢r�a¶r�\^a*��a`¯Ljvq�aQ�[6\^a�opa`i^a���t¢r�a`��lkjn~^��tu��{5jny2r�\^a�i©w,y|a+�5r�m(¨��¦jkr¦a�r�\^a�\^jnop\^a`�|»¼lka`¯pa`l
q�m���a�muª.r¦\^a*��a`¯}jnq�a��^�¦jn¯pa`�`

[�m¸��a+y|jnopi@º¶a�¯}jnlJ±Á¨2a�\,t³¯pa5y|r¦wx��jna`� t©¨�jv��a�y¦�,a+q¬r��¦w^_#mpª��2� q�mQ_b��mpixa�iLr�y;U(q�mpiLr��¦mQlklna���yhª½mp�
��r¦\^a`�¦i^a�r`±µ��jvy|�xlnt³{Q±�y¦mpw^i,�µ±��^jny¦§V±�jniLr¦a`�¦��w^��r�y�±Vº¶�NÀ-tpix�©_>mpwxy¦ap¶[6\^jnyhy|r¦wx��{3¨6tpy¶y|w^�x�,mQ�|r�a`�©~}{
�^�¦jn¯pa`�2y¦mpw^��q�a�q�m���a(Å¿_>tpjkixlk{(ª½��mp_ � jniLw^È^Ç�±�~,m}mQ§}y6tp~,mQw�r����¦jn¯pa`����a�¯Qa�lnmp�^_>a�iLr8b c^±^�fe¼±x��a�¯}jvq�a���m�q¬»
wx_ba`iLr�t¢r�jkmQi©t³¯³tpjklvtu~xlkahmpi�r¦\xa*¨´a`~z±xtpix�3��jny�q�w,y¦y¦jkmQixy6¨�jkr¦\©��a�¯}jvq�a*����jn¯pa���a�È��,a`�|r�y�Å÷ª½mp�s¥ jkix�^m¢¨�y�±
� jki}w�È�tuix��a�_�~,a+�^��a`��mQ�,a`��tur¦jni^o(y|{�y|r¦a�_(y�Ç¬

� � è�g�ü �Fh4i
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r�\^a�~^wxy`±�r¦\xah_(tpjki��^��jk_>jkr¦jn¯pa`y6mpª:r�\^a�opa`i^a���jnqhÀ��EÃ2y¦\^mpwxln��~,a r.w>u��(tuix�
�&r ��s.w,[Wsm¢¨´a`¯pa`�`±Qr¦\^a+y|a
�x�¦jn_>j°r�jk¯Qa`ysy¦\^mQw^ln�Ny|w^�x�,mQ�|r�y|jni^oplna�tQq�q�a+y¦y¦a`y`±�~^lkm�q�§3tpq`q�a`y�y¦a`y*ÅJy|a`¯pa���tul.q�mQixy|a+q�w�r�jk¯Qa�tpq`q�a+y¦y¦a`y�¨�jkr¦\
r�\^aXy�tu_>aXtp�^�^�¦a+y¦y�Ç¬±2tpy(¨2a�lnlstpy>��tuixopa©tpq`q�a`y�y¦a`y3Å¿y¦a�¯Qa���tul�q�mQixy¦a`q�w^r¦jn¯pa©tpq`q�a`y�y¦a`yb¨�j°r�\ tui tuw^r¦mu»
jnixq��¦a`_ba`iLr¦a`�$tp�x���¦a+y¦y�Ç¬�ÃÄi$tQ�^��jkr¦jnmpiz±�tulnlÁ�^�¦jn_>j°r�jk¯Qa`y�y¦\^mpw^lv�¸�^�¦m¢¯}jv��a>t��xtp��tp_>a�r¦a`�hª½mp��y|a`lka+q¬r�jki^o
r�\^a�~^wxy�Å¿jJ apn±ur�\^a�w^ix�^a���lk{}jni^o�®2À¶�NÇ¬Q[6\^a6ixtu_>a�muª,r¦\^a���mp�¦r¦~,tpy¦a´jvy�y¦w�·5q�jna�iLr`±u�x�¦m¢¯}jv��a`��r¦\xturÁr¦\^a
_(tp�^�^jni^o�~,a�r�¨´a`a�ib�,mQ�|r�~xtpy¦a`y�tui,��®6Às�Ny�jnyÁy¦�,a+q�jk¾xa`�by¦mp_>a�¨�\^a`�¦a2a�lvy¦ap��¶ixq�a�tuoLtujniz±³r¦\xa�y|mQlkw�r�jkmQi
mpª�t5y|a`�xtu��t¢r�a*q�mQi�¾xopwx��tur¦jnmpi�¾xlna�y|a`a�_(ystQ��a`�Lwxtur¦aQ6[6\xa*ª½w^ixq�r¦jnmpiX�x�¦mpr¦mur�{}��a`y�mpª�t5y|wxj°r�tu~^lna�À��EÃ
tp�¦ah�^��a`y¦a�iLr¦a+��mQi�¾xopw^��a�c�

�z�`¡x£��^¡^��# Ë � � " � � Àsi tp�^¯³tpiLr�tuoQa(muªs\,t³¯Ljni^o©r�\^a�®6À¶�Xy�y¦a��,tu��t¢r¦a+�$ª½�¦mQ_�r¦\^a3q�mQ_b�xjklna��+±�jny
r�\xt¢rsr¦\^a`{�~�a`q�mp_>a�y|r�tui,�}»¼tplkmQi^a�q�mQ_b��mpixa�iLr�y`2[6\}wxy`±xjkrs~�a`q�mp_>a`ysa`tpy¦jna��6ª½mp�sr¦\^a��^�¦mQop��tu_>_>a��2r¦m
¨���jkr¦a(jkr�y*m¢¨�iA®6Às�Xy`3À�i^mpr¦\^a`�*~,a`i^a�¾xr�jny�r¦\^a5��mQy�y¦jk~^lna5y|r�tpq�§}jni^o3muª�®6Às�Xy`�ÃÄi,��a�a+�µ±�ixmur¦\xjki^o
�x�¦a`¯pa�iLr�y�ª½��mp_ wxy¦jki^o�t�®6Às� r¦m�¨��¦jkr¦a>tui^mpr¦\^a`��ÅJy|a`a*¾xoQw^�¦a�<QÇ��[6\xjny¶a�È}r¦a`ix�^ysr¦\^abixtpjk¯Qa�_>m���a�l
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mpª�mpi^aQ±�_bmQi^mpln{Lr¦\^jvq5�x\L{�y¦jnq`tul´lkjni^§AjkiLr�mXr¦\xa�_>mp��a5��a`tplkjvy�r�jnq5_bm���a`l´mpªstX�^\}{�y¦jnq`tulElnjni^§A_>tQ��a�mpª
y¦a�¯Qa���tul�~^wxy¦a`y` �^mp�hjnixy�r�tuixq�ap±µ¨�\^a`iXr�\^a(�´�´Æ�r�tuln§�ysr�m�tpiNÀÁ[.À �³Ã�º¶� ��jny¦§V±z�^t¢r�t�oQm}a`ysr¦\^��mpw^oQ\
r�\^ah�´�EÆPlnm}q`tul^~xwxy�±Qr¦\xas�2�´ÃÁ~^��jv��opaQ±ur¦\xas�2�´Ã�~^wxy`±Qr¦\^ahÀÁ[�À!jkiLr¦a`�|ª¿tQq�aQ±Qtui,�>r¦\^a¶ÀÁ[�À!~^wxy`�[6\xjny
jvy�r���tpixy|�,tu��a�iLr`±ptpix�>a�iLr�jk��a�ln{�\xtpix��lna`�>~}{*r�\^as\,tu����¨2tp�¦aQ±uy|m�r�\^a�i^mQ�¦_(tpl^�2�´ÃÁ®6Às� ��m}a`y�r¦\^a���mp~z
Wsm¢¨´a`¯pa`�`±�jki¸r¦\xa>q`tpy¦a�mpª2tui¸Ã��+� ��a�¯}jvq�a>t¢r|r�tpq�\^a+�©r�m�t��2�Âr�\^��mpw^oQ\¸t��2�´Ã¶tQ�^tu��r�a��+±µt�y¦�,a+q�jvtul
Ã��³�P®2À¶� i^a`a`�^y�r¦m5~�a*¨���j°r¦r¦a�i:±,wxy¦jni^o�º¶a�¯}jkl�r¦m�y|��a`q�j°ª½{�r¦\^a�Ã��+�!_(tpy|r¦a`��Å÷r�\^a�~x�¦jv��opjni^o5q�jk��q�w^jkr�Ç
�x�¦a+y|a`iQr�jni�r¦\^a��2�´Ã�q�tp���z.[6\^jvy�jvy2r¦\^a�a�È^tu_>�^lna�y¦\^m¢¨�i�mpi�¾xoQw^�¦a8<^
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[6\,tui^§�y2r¦mbr�\^a*®6Às�Xy`±xº¶a�¯}jkl�q�tui�r�tp�¦oQa�r�y|a`¯pa`��tpl�~xwxy|a+y6¨�j°r�\�r¦\^a*y�tu_>a�q�mQ_b�xjklna��+
ÃÄi�r¦\^jvyÁy|a+q¬r�jkmQiz±³¨´a2�^��a`y¦a�iLr.[��¦jv��a`iQr+±utui�a�È}r¦a`ixy|jnmpi*r¦m¶r¦\^a6ºsa`¯}jkl�lvtui^oQwxtuoQaEtujn_>a`��t¢r��x�¦m¢¯}jv��jkixo

a+tpq�\��,mQ�|r�~xtpy¦ah¨�j°r�\3t>®6Às�#tpix�3t�~xwxy�tp�^�^�¦a+y¦y`

� EH\]M�� Z_Q3@��!LJQ!M�Z�LJ^%O'Z[M]O'E�L
ÃÄi>º¶a�¯}jklS±QtYoqp\r>s�jny�tplk¨6t³{�y:oQjk¯Qa�i>th�¦a`lntur¦jn¯pa6tp�^����a`y�y`±¢r¦\xturÁjny�t��Lwxtplkjkª½{}jki^o�i}w^_�~,a`��r¦\xtur�jn��a`iLr¦jk¾xa`y
r�\^a`oqp\ras���a�lvt¢r�jk¯Qa�ln{�r¦m*thopjn¯pa`i oqp\rasatquqvxwxz[6\xjnyÁq`tuib~,a�q�mp_>�xtu��a`�*r¦m�t¶¾xlna�ixtu_>ap±ur¦\xtur�jn��a`iLr¦jk¾xa`y
r�\^a�¾xlkab��a�lvt¢r¦jn¯pa`lk{�r¦m�t�oQjk¯Qa�iN�^jk��a`q�r¦mp��{ph[6\^a>tu~xy¦mplnw�r¦abtp�^�^�¦a+y¦ysmuª�r�\^a oqp\r>sat.uqvxw©ÅJq�mp_>�xtp��tp~^lna
r�m>r¦\^a*tp~xy¦mplnw�r¦a��xtur¦\3muªÁt(��jn�¦a+q¬r¦mQ�¦{^ÇEjny�i^mur��xtp�|r�mpª�r�\^a*q�jn��q�w^jkr�jkiLr�a��¦ª¿tpq�aQ�[6\^a*tp�x���¦a+y¦y2ª½mQ�¦_(tur
�^a���a�ix�^y*muª2r¦\^a(~^w,y�tu��q�\^j°r�a`q�r¦w^��a>muªEr�\^a5\^mLy�r*y¦{�y�r�a�_3±�tpix�Xr�\^a(¯¢tulnw^a(muª2r¦\xa"o.p\r>satqu.vxw�_>jkoQ\Qr
ixmur�~�a�§Lixm¢¨�ib~�a�ª½mQ�¦a6��w^i�»Sr¦jn_>apE�´mpixy¦a`�Lw^a`iLr¦ln{p±¢r�\^a�ºsa`¯}jkl^lvtuixopwxtpopa�tulnlkm¢¨�y.mQi^lk{�r¦\^a��^a`q�lvtu��t¢r�jkmQi
mpª��,mQ�|r�~xtpy¦a`y`¶[6\xa�{©tu��a*i^mprh�^��m¢¯}jn�^a`�3¨�jkr¦\¸tpi}{���a�¾xi^jkr¦jnmpi¸mp�s¯¢tplkw^aQ¶ÃÄiXr¦\xturh��a`y¦�,a+q¬r+±Vt�ºsa`¯}jkl
y¦��a`q�jk¾,q`t¢r¦jnmpi¸jnyhlnjk§Qabt�r¦a`_>�^lntur¦a�r¦\xtur�i^a�a+�^y¶r¦m�~,a>jnixy�r�tuixq�jntur¦a+�µ�[6\^jvyhjnyhi^mpr�y¦w^���^�¦jvy¦jki^o,±µy|jnixq�a
t¸ºsa`¯}jkl�y¦�,a+q�jk¾,q�tur¦jnmpi@jvybi^mur(y¦w^�^��mQy¦a`�«r�m$tQy¦y¦w^_>a�tN�xtu�¦r¦jvq�wxlntp��wxy¦a�ª½mp��r¦\^a©q�\^jn�¹jkr>y¦��a`q�jk¾xa+y�
�¶i,q�a>t�q�jk��q�w^jkr�jnyhwxy¦a`�¸jni$t��xtu�¦r¦jvq�wxlntp�htp�^�^lnjnq`t¢r¦jnmpi:±µj°r�y�\xtu����¨6tu��a*a�i}¯}jk��mpix_ba`iLrhjvyh§Lixm¢¨�i¸tui,�
r�\^a���mp�¦r¦~xtQy|a+y2q`tui�~,a�jnixy|r�tpixq�jvt¢r�a`�µ

ÃÄixy|r�tpixq�jvt¢r�jkixo@�,mQ�|r�~xtpy¦a`y>_>a+tuixy��^�¦m¢¯}jv��jni^o$r¦\^a`_ ¨�jkr¦\ t@~^wxy�tpix� tui tQ�^����a`y�y� À�y¦a�r�mpª
[���jn��a`iLr��^a`q�lvtu��t¢r�jkmQixy2jny�t>§}jnix��muªÁq�mpi^¾xopw^��t¢r�jkmQi5¾xlna�¨�\^jvq�\��x�¦m¢¯}jv��a`y6y¦wxq�\�jni�ª½mQ�¦_(t¢r�jkmQiz

� \ O �S@DLNM ���,LNM Z��
� a�r5wxy(y|r�tp�|r(¨�jkr¦\ tui a�È^tp_b�xlkaQ ��jnopwx�¦aA�©y|\xm¢¨�ybr¦\^aXº¶a�¯}jnl�y|��a`q�j°¾,q`t¢r�jkmQi mpªht � �´º<��jvy|�xlnt³{
q�mpiLr¦��mplnlna��+±x¨�\^jvq�\Xjvy�¾^r¦r¦a+�X¨�jkr¦\NtpiXÃ��³�PjniLr¦a`�|ª¿tQq�ap��}wxq�\Nt��,a+q�w^lnjvtu��j°r�{�~,a+q�mQ_ba+ysmQ~}¯Ljnmpw,y�¨�\^a`i
lnm}mp§}jni^obtur�r¦\^a�ª½mQlklnm¢¨�jni^ob[���jn��a`iLr2ª½��tuoQ_>a�iLr;U
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(
[6\^a5¾x��y|r*lnjki^a�jny�r�\^a5_>mQy|r*jn_b��mp�¦r�tpiLr;U�jkr*~^jnix�^y*r¦\^a<oqp\r>sat.uqvxw�ixtu_>a+� t.uqvxw�r�m3r¦\^a�®6À¶�

i,tu_>a`����� � ��5Å½Ã��¢� ~^wxy2¨�jkr¦\�q�\^jk��Ã�º¶y2lnjk_>jkr¦a`�5r¦m(��~^jkr�y�Ç¬�[6\^a�®6Às� jv��a`iQr�j°¾,a��2¨�jklnlV~,ahwxy¦a`�(~}{
r�\^a(q�mQ_b�xjklna��hr¦m3oQw^a`y�yhjki$¨�\xt¢r*y¦mpw^��q�a�¾xlna`yhr�\^a(®2À¶� jvy�jn_b�xlka`_ba`iLr¦a`�z � jki^a+y*c�tpix� <��^a�¾xi^a
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r�\^astQ�^����a`y�yÁmuªVr¦\xaSoqp\rasatquqvxwxzÀ¶y´tplk��a`tQ��{�y�tujv�µ±Qr¦\^jvy�jvyEt�r�¨2mu»¼�xtp�|rEtQ�^����a`y�y�[W�a���a�jvyÁr�\^a�opa`i^a���tul
y¦{}iLr�t¢È(ª½mQ��a`tQq�\��xtp�|r*U

O �,����7�������������PF: O ����85[���P)� O ��G�����Pa2

ÃÄi�r¦\^a ��� ��o�� � ����a�¾xi^jkr¦jnmpiz±Lr¦\xa �����qu�� � � §Qa�{}¨2mp���>_ba+tuixyEr¦\,t¢r2r¦\^aha�È^tpq�r´¯¢tulnw^a¶¨�jklnlVmpi^ln{(~,a
y¦a�lna`q�r¦a+�$tur���w^i�»Sr¦jn_baQ�À¶y�ª½mp�*r¦\^a(r�{}��ap±.j°rby|��a`q�j°¾xa+y�r�\^a(ª½mpwx�*�,mLy¦y¦jn~^lka(Ã�ºhy*mpª´r�\xt¢r��xtu�¦r¦jvq�w^lvtu�
q�\xjk�z�[6\^a"r&w�� � � � �&w�����a�¾xi^jkr¦jnmpi$jnyhi^m¢¨�a`tpy¦{3r¦m�w^ix�^a���y�r�tuix�%U¶j°r�r�tu§pa+y�r�\^a>¯¢tulnw^a(��tpix�X_�wxy�r
y|r�t³{�jki>r�\^a���tui^oQa��hr¦m*�5ÅS���¦a`opjvy�r�a���y�Ç��[6\^jvyÁjvyEq�mpixy¦jny|r¦a`iLr�¨�j°r�\(lkjni^a*��mpª,r�\^asº¶a�¯}jnl,y¦�,a+q�jk¾,q�tur¦jnmpiz

¥$a*q�tpi�i^m¢¨P\xt³¯pa�tblnmLmQ§�t¢r6r�\^a*[:��jv��a�iLr���a`q�lntp��tur¦jnmpi�muª�r¦\^a�Ã��³� ®6Às� U
��[�	F��b���9�Z !
����������	�	�� !

���+�H��9��,�)�f�H7��\�_Z� X2
����4�9��H7����
	C�f�H7��\�_/� X2

(>2
�������)� ! �+�,�.-0/�1&2Y(>2

(>2
[6\^a6y¦a`q�mQix��lnjki^aQ±¢¨�j°r�\*r�\^a`u�� �ar.w.v>vE§Qa�{}¨2mp���µ±+y¦��a`q�jk¾xa+yzr�\^aEª½mQ�¦_(tur�muªxtpi*Ã��+�«tp�^����a`y�y`zÃÄixy¦jn��a

r�\^a�q�wx�¦ln{*~^��tpq�§Qa�r�y`±¢¨2a´¾,ix��r¦\^a�wxy¦wxtpl}r�¨´m��xtp�|r�y�±u¨�jkr¦\br�\^a�jn�Ár�{}�,a+y��[6\^a �&u\s&uh§Qa�{}¨2mp����y¦�,a+q�jk¾xa`y
tplklµ��mQy�y¦jk~^lna��^t¢r�t>y|j! �a+y6muª.r¦\^a�~^w,y�Å½mpixlk{���~xj°r�y�jki�r�\^jny�a�È^tu_>�^lna+Ç�

?A@%B�@DCFEHGJIK@DLNM � \ E ^ @TQ3Q
�.jnopw^��a��>opjn¯pa�y|mQ_ba���a�r�tpjklvy�mpi�\^m¢¨Â[:��jn�^a�iLr�q�mpiLr��¦jn~^w�r�a`y2r¦m>r�\^a*��a`¯pa�lnmp�x_ba`iLr2�^��m�q�a+y¦y;U

V [:��jv��a�iLrs��a+q�lvtu��t¢r¦jnmpi,y�±}§pa`��r�jki©t�r¦a�È}r�¾xlkaQ±xtu��ah�^�¦m¢¯}jv��a`��r¦\xa*[:��jn�^a�iLr�q�mp_>�^jnlna��+

V [6\^a�º¶a�¯}jkl,q�mp_>�^jnlna��+±pmpi,q�a2r¦\^a�º¶a�¯}jnlxy¦�,a+q�jk¾,q�tur¦jnmpi>jny��,tu��y|a+�µ±u�^��m���wxq�a+yÁthr¦a�ÈLrÁ¾,lka�q�mpiLr�tpjki�»
jkixo�r�{}�^jni^o�jni�ª½mQ�¦_(t¢r�jkmQi5tu~�mpw�r6��mp�¦r¦~xtQy|a+yEtui,�(�,mQ�|r�y�Á[6\^jvy´¾xlnasjvy´�x�¦m¢¯}jv��a`�br�m*r¦\xah[��¦jv��a`iQr
q�mQ_b�xjklna��+

V [6\^a�[��¦jv��a`iQrbq�mp_>�^jnlna��*�xtp��y¦a`y�r¦\^a�[���jn��a`iLr���a`q�lntp��tur¦jnmpixy`±�tpix�«q�\^a`q�§�y�r�\xt¢r�r¦\^a5��mp�¦r¦~,tpy¦a
��a`q�lntp��tur¦jnmpi©jvy¶q�mpixy¦jvy�r�a�iLr¶¨�jkr¦\Nr¦\^ab~^wxyh��a`q�lntp��tur¦jnmpiXtpix�©¨�jkr¦\Xr�\^a�jni�ª½mQ�¦_(t¢r�jkmQiX�^��m¢¯}jn��a+�
~}{5r¦\xa*ºsa`¯Ljnlzq�mQ_>�^jklna��+

V ®2wxy´tp~xy|r¦��tpq¬r�jkmQi5�©m���w^lna`y�r¦\xtur6tp�¦a�w,y|a+�>jki�r¦\^ah[:��jn�^a�iLr2��a+q�lvtu��t¢r�jkmQixy�tu��a��^��m¢¯}jn�^a`�br¦m�r¦\^a
[:��jv��a�iLrsq�mQ_>�^jklna��+

V [6\^a�º¶a�¯}jkl,q�mp_>�^jnlna��Áopa`i^a���t¢r�a`yÁq�m}�^ap±uwxy¦jni^o*thopa�ixa���jnqp±ptu��q�\^jkr¦a`q�r¦w^��a�»¼jnix��a���a�i,�^tuiLrÁÀ���Ã�Å¿y¦a�a
¾xopwx�¦a*cpÇ2¨�\xa���a�¯pa`�2t>~xwxy�tpq`q�a`y�y6jvy6i^a�a+��a`�µ

V [6\^a�[��¦jv��a`iQr�q�mp_>�^jnlka`��~^��m¢¨�y|a+yhr¦\^a(oQa�i^a`��tur¦a`�$q�m���aQ±.tpix�$�¦a`�^lvtpq�a+y�a`tQq�\¸oQa�i^a`�¦jvq>q�tulnl�~}{
tui�jkixy|r�tpixq�jvt¢r�a`��¯pa���y¦jkmQi(muªzr�\^a�~^wxy6tpq`q�a`y�y2q�m���a¶ª½mpw^ix��jki3®6Às�Xy`Á[6\^a�y|a+q�mpi,�5�xtp��tp_ba�r¦a`�
muª*a+tpq�\ opa`i^a���jnqNq�tulnlS±`o.p\r>satqu.vxw,±E��a�ª½a`��y(r¦m¹t«��mp�¦r¦~,tpy¦aN��a`q�lntp��tur¦jnmpi ¨�\^a`�¦a3r�\^a¸[��¦jv��a`iQr
q�mQ_b�xjklna��Eq`tuib¾xix�(r¦\^a�i,tu_>a�muªVr¦\xastp��a+�Lwxt¢r�a6®6À¶�«Q[6\^jvy��x�¦a`�^�¦m�q�a`y�y|jni^o�muª�r¦\^asopa�ixa���t¢r¦a+�
q�m���a�jvy2r¦\^a�_(tpjki�r�tQy|§�muª:r�\^a*[��¦jv��a�iLr�q�mQ_>�^jklna��+

ö#" �zö÷ø



���������
	�����
��������������������
	���������� �!���#"%$'&��(������*),+.-/�0�1���2�3�4�5� �0�6�87%�������0�$���9!:*:;: �*<

Devil Compiler

Devil Specif.

Port Information

Generated Code

Generic Bus Interface

Generated Code

Devil Compiler

High−level Code

Generated Code

Peripheral Circuit

Devil Specif.

Functional Interface

Trident Compiler Bus Abs. Modules

Trident’s Contribution

CPU I/O Instructions

CPU I/O Instructions

B.A.M. Code

Development Process
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