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1. INTRODUCTIONV	W�X,Y[Z�\]1^'_`�Z3_`=^'abXc_d�^'e$^I\fbg�hLfbijekd�]�]�X�eke=_Z7g�\T^I\lb\ekXnmo\fqp
\Ti�X�mrX,fB^�e$Yqe$^'X�mre�hLe�^'as\8^�^'a�X,Yut�`'_8vBhUgqXxw�yBzT{'|�}'~��D��~�S~�|?�s����w��1�s�
���1�<}I�1�*��dbX1`'h/X,e���\Tfsg�\t�tb�LhL]6\T^'hL_futq`'_�i`I\Tmre��\T`'X�\lb�LX=^'_n`'X1Z?X,`�^'_
^'a�X�g�\T^I\[\T^x^'a�XP�L_i�hL]6\�D�LX�v�X,���qhLi�f�_`'hLfbi[^'abXPg�X,^I\ThL�/e�_�foab_6��^'a�X
g�\T^I\�h/ejt�a�Y�ekhL]6\T�L�LY�e$^'_T`'X6g�\Tfsg�\]�]�X,ekekX6g�l�Y�^'abXue$Y�e$^'X,m����xa�X
],_`'fbX1`ne$^'_�fbX�_Z�hLmrt��/X,mrX�f�^'h/f�i�tba�Yqekh/]�\� gb\8^I\uhLfsgqX�t<X�fsgqX�fb],XPhLe
\Tf�~�}'}1�1{'{�wq~�3y�{,�,�/�'},��|����~�� ����I|?�3yB�u���nabX�f�X�v�X,`x\�g�hLekW�pS`'X,ekhUgqX�f�^
g�\T^I\oh!^'X�m�]6\Tf�l<X�\]�],X�ekekX6g�hLf�ekX�v�X1`I\�*�c\�Yqe��D^'abXu\]�]�X,ekejts\T^'a
ekX,�/X,],^'hL_�fu\�Li�_T`'hL^'a�m��8�nabhL]1a�hLe�tb\T`k^7_ZB^'abX���dbX,`kYP_�tq^'hLmrh/�,X,`6�6�nhL�/�
h/gqX�f�^'hLZUY�^'a�X[t<_ekekhLlb�LX�\T�L^'X1`'fs\T^'hLv�X,e��D\fbg�]1a�_�_�ekXu^'a�Xj_�f�Xu�LhLW�X��!Y
^'_�t�`'_8vBhUgqX�^'abXjl<X,e$^nt<X,`kZ?_T`'mo\fb],X Z?_`�\�ih/v�X�f���dbX1`kY�¡ ¢T£T¤��
¥ d�`'tq`'h/ekhLf�i��!Y��8tba�YqekhL]6\��gb\T^I\xhLfbg�X�t<X�fbg�X�f�]�X�hLe7f�_^ Y�X,^�\]IabhLX�v�X6g

l�YP¦j§�¨rg�\T^I\lb\ekX=mo\fb\i�X,mrX�f�^7e$Yqe$^'X�mre�©SªP«�¬x�®�e��ThLfjekab_`k^1¯1�
° dbmrX,`'_dbe�mrX,^'a�_Bg�e*as\6v�Xcl<X,X�f�t�`'_t<_�ekX6g�Z3_`�¦j§�¨�e$^'_T`I\i�X[¡ ±��
² �c³�³�´³,±��c³�µq��¢T±T¤����/\Tl<X��Lh/f�i¶¡ ·���¢¸8¤n\fbg¹h/fbg�X,ºqhLfbi�¡ »B�c³8·��´³�¼q�
¢T»T¤´\Tfsg¹hLmrtb�LX�mrX�f�^'X6g�hLf½v�\8`'h/_dbeut�`'_^'_T^�Yqt<X�e���¾�_6��X�v�X,`6�*^'a�X
g�\T^I\��U\�Y�_d�^r`'X�ekd��!^'h/f�i�ZU`'_�m¿X6\T]1a	_Z ^'a�X�ekX�ek]IabX,mrX�e�hLeras\8`Igqp
],_Bg�X6g��nh!^'abhLf�^'a�X��Bd�X,`kY�_�tq^'h/mrhL��X1`P_TZ�^'abXj]�_T`k`'X�ekt<_�fbg�hLfbire$Yqe$p
^'X,m��*�xaBdbe���\�g�g�hLfbi�\�g�h!ÀDX,`'X,fB^*^�Yqt<X�_Zbe$^'_`I\Ti�Xne$^k`'db],^'dq`'X�©�X�� iq�/�
\ufbX,�ÁhLfsgqX,ºb¯=`'X6��dbh!`'X�ec`'X,p��c`'h!^'hLfbi�^'a�X��Bd�X,`kYo_�tq^'hLmrh/�,X,`6��^'_uhLf�p
Z3_`'mÂhL^�^'as\T^�\½fbX,�Ã\T]�]�X�eke�tb\T^'aÄl<X�],_�mrX�e�\6v\hL�/\l��/X�Å�xabhLe
ekh!^'db\T^'hL_�f½tq`'X�v�X�f�^'e�¦�ÆjÇx§ ¥ ejZ3`'_mÈ\8^k^I\hLfbhLfbi�^��x_�hLmrt<_`k^I\Tf�^
Z3X6\T^'dq`'X�e���ÉbX,ºqh/l�hL�/h!^�Y[\fsg�X,ºB^'X�f�ekh/l�hL�/h!^�Y��*Ç�Y´Ên�kË|�Ì,|?� |?��z�T�xX�mrX6\f
^'ab\T^*�nh/g�X,�LYugqhLÀDX1`'X�f�^*e$^'_`I\Ti�Xnek]1a�X�mrX�e�mudbe$^�l<Xxekdbt�t<_`k^'X6gD�Z3_`
^'a�Xuv\T`kYqhLfbiof�X�X6g�eP_Z�g�h!ÀDX,`'X�f�^P�x_`'WB�L_�\g�e�\Tfsg�gb\8^I\oekX1^'e���Ç�Y
�kË���1��{'|�Ì,|�� |?��zT�D�xX[mrX6\f�^'ab\T^´^'abX[¦�ÆjÇc§ ¥ mudbe$^P\�g�\tq^ i`I\T]�X,p
Z3db�L�!YÄ^'_Í]Ias\Tfbi�X,e�hLfÁ^'a�X���_`'WB�L_�\�gÎ\fbgsÏT_T`�gb\8^I\MekX,^6���nabhL]1a
fb\T^'dq`I\�L�!Y�`'X6��d�hL`'X�^'d�fbhLfbi�^'abX�e$^'_T`I\iX�l�Y�\�g�g�hLfbiÐX�� i��L�=\f�hLf�p
gqX,ºÐ_`�\�mo\T^'X,`'h/\T�/hL��X�g�vqhLX,�j� ¥ d�]1a�X1ºq^'X,fbekhLlbhL�Lh!^�YÐh/eP\�]�_mrmr_�f
Z3X6\T^'dq`'Xu_TZ�^'_Bgb\�YDÑ en`'X��/\T^'hL_fs\��g�\T^I\Tls\ekX[mo\fb\iX�mrX�f�^ne$Yqe$^'X�mre
©�Ò´ÆjÇc§ ¥ eI¯1�c�nabhL]IaÄ]�d�`k`'X�f�^'�!YMhLfb]��LdsgqX�\dq^'_�mo\T^'hL]�hLfsgqX,º	\fsg
mo\8^'X,`'h/\�LhL��X6g�vBhLX,�ÁekX��LX�],^'hL_�f�\T�Li�_`'h!^'a�mre[¡ ¢6¤S�
Ó X=g�X�mr_fbe$^k`I\T^'X*Ô�¨7_�\�g �T\Tfuª��Õ�{'�S��k~����c��ÖB�b|3�B�P�S�6��� �8�nabhL]Ia

hLe�\oe$^'X�t�^'_6�x\T`Ig�e \]IabhLX�vBhLfbi�t�a�Y�ekhL]6\T��gb\8^I\ÐhLfsgqX�t<X�fsgqX�fb],X[Z3_`
¦ §�¨=�7Ô ¨ _�\�g�h/e�mrX6\Tf�^ ^'_�abX,�/t�^'abXrg�\T^I\Tls\ekX�\g�mrhLfbhLe$^k`I\T^'_T`
©�Æ ÇxV ¯7hLfu]1a�_�_�ekhLfbi�^'a�X�t<X,`'ekhLe$^'X�f�^�¦ §�¨Ðe$^'_`I\Ti�Xn\Tfsg�h/fbg�X,ºqhLfbi
mr_Bgqdb�LX�exl<X,e$^cekdbh!^'X6grZ?_T`n\[ihLv�X�fÐgb\T^I\TekX,^6��\fbgo��_`'WB�L_�\�gD�B^'aqd�e
\T]1a�hLX�vBh/f�i�_�dq`nÉsX,ºqhLlbhL�Lh!^�YÐ\fbg�X,ºB^'X�fbekhLl�h/�Lh!^�Yo`'X6��d�hL`'X,mrX�f�^'e��
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Ø hLv�X�fu\ g�_�],dbmrX�f�^�^'_Pe$^'_`'X���\fbg�\���d�X,`kYj�x_T`'Wq�L_�\�g ��Ô ¨ _�\�gD�
©�Ù�¯[\T�L�/_6�ne�^'a�XoÆjÇxVÚ^'_�]Iab_�_�ekX��],dbe$^'_�mrhL��X�=\fsg½\Ttbt��LY�ek_�mrX
e$^'_`I\Ti�X�\Tfsg½hLfsgqX,ºqh/f�i�mr_Bg�X��Le��=tbhL]IW�X6g¶\mr_fbi�\��/\8`'i�X�ekX1^r_Z
X,ºqhLe$^'hLfbi�_fbX�e�Û�©�Ù�Ù�¯��LX,^'e ^'a�X�ÆjÇxVÜg�X1ÝsfbXuabX,` _8�nf�ekt<X�]�h/\�LhL��X6g
t<X,`'ekhLe$^'X�f�^�e$^k`'d�],^'d�`'X,e�Û�©�Ù�Ù�Ù�¯�tq`'X�ekX�f�^'eu^'_�^'a�X�Æ ÇxVÚ^'abX���dbX,`kY
X,ºqX�]�dq^'hL_�fÄtb�/\Tfbe�©SÞ ß=à�eI¯rZ3_`�^'a�X���_`'WB�L_�\gÁ��d�X,`'hLX�e���_f�^'abX
e$^'_`I\Ti�X´mr_Bg�X��q]Iab_�ekX,f7��\Tfsgu^'a�X�h!`�],_�e$^'e�Ûq\fbg�©�Ù�áq¯�mo\6Y[tq`'_�t<_�ekX
\ne$^'_`I\iXn\�g�\t�^'X�gj^'_n^'abX�gb\8^I\�\Tfsg �x_T`'Wq�L_�\�g ��ls\TekX6gj_�fu\´]�_e$^kp
gq`'hLv�X,f�ekX6\8`']1a �
Vx^7^'a�X�]�_`'X=_ZqÔ ¨ _�\g��LhLX�e�\nf�_8v�X���\T�Li�X�lq`I\hL]�Z?_T`'mo\�LhLekmâ©?�nh!^'a

\ ekhLmrtb�LXci`I\Ttba�h/]�\�b`'X�tq`'X�ekX�f�^I\T^'hL_f<¯1��]6\T�L�/X�goª��Õ�ã´}'}I�1{'{x��6���
Öq�/�1{jä3ª�ã´�{Så6�Bg�X�ek]1`'h/l�hLfbi ^'abXchLfqZ?_`'mo\8^'hL_�fr]�_fB^I\ThLfbX6g�hLfr\ t<X1`kp
ekhLe$^'X�f�^�¦ §�¨�e$^'_`I\Ti�X�e$^k`'db],^'dq`'X���¦ V�§�e�\8`'Xoi�X�f�X,`'hL]ÐX�f�_�d�i�a
^'_j]6\Tt�^'d�`'Xcmo\Tf�Y�X,ºqh/e$^'hLf�ije$^'_`I\iX�\Tfsg�hLfbg�X,ºqhLfbi ek]IabX,mrX�e���\Tfsg
^'abX1Y�as\6v�XjekX,v�X,`I\��_^'abX1`�hLfbf�_8v�\8^'h/v�X�Z3X6\T^'dq`'X�e��Pæ�h!`'e$^j\fbg�Z?_T`'X,p
mr_�e$^6�c\¹ekX,^�_Zj¦�V §�eohLeÐ\My�|/�8yq�S�/�1ç�,��gqX�ek],`'hLt�^'hL_f�_Z�a�_8�è\
g�_�],dbmrX�f�^[hLe�e$^'_`'X�g ��Çx\ekX6g½_f¶^'a�hLe�g�X,ek],`'hLt�^'hL_�f �=�nh!^'a¶]��LX6\8`
\�LiX�l�`I\Th/]PZ?_�d�fsg�\T^'hL_�f�e���Ô�¨7_�\�grt�`'_8vBh/g�X�e�\fÐ\]�]�X,ekexts\8^'a�ekX,�/X,],p
^'hL_�f¶\T�/i_`'h!^'abm���h/gqX�f�^'hLZUYqh/f�i�^'abXoe$^'_T`I\i�X�e$^k`'db]1^'d�`'X�ej^'as\8^[]6\f
l<XrdbekX�g�^'_�\f�e$�xX,`�\�i�hLv�X,f½��dbX,`kY�� Ó a�X�f¹]Ias\f�i�hLfbi�\�g�_�]�dqp
mrX�f�^6Ñ e�e$^'_`I\Ti�X��c��X�_�f��!Y¶fbX�X6g½^'_�d�tDgb\8^'XÐ^'abXÐekX,^o_Z ¦ V §�e
g�X,ek],`'hLlbhLfbi�h!^6Û*f�_�]Ias\f�i�X�^'_Ð^'abX�_t�^'hLmrhL��X,`6Ñ e�]�_Bg�XrhLe�fbX�X�g�X6gD�
¥ X,]�_�fbg �x¦�V §�e�]�\t�^'dq`'X�hLmrt<_`k^I\Tf�^rt�`'_t<X,`k^'hLX�er_Z�t<X,`'ekhLe$^'X�f�^
¦j§�¨Mh/g�X�f�^'h!ÝsX,`'e��7�nh!^'a½\Ð],`'d�]�h/\��h/mrtb\],^ _�f�^'a�X�X,ér],h/X,fb],Y�_Z
¦j§�¨��Bd�X,`kYÐ\fbg�dbtDg�\T^'Xjt�`'_�],X�ekekhLfbi��xæ�hLfs\�L�!Y��s¦�V §�ent�`'_8vBh/g�X
\fÐ\],]�d�`I\8^'Xjmr_Bg�X��sZ3_`n¦j§�¨�hLfsgqX,ºqX�e��qekh/f�]�X�^'a�X,Yo\�L�L_6�Áekt<X�]�h!p
Z3YqhLfbiu^'abX�ÝbX��/g�ex�nab_ekXjv�\T�LdbX�enas\6v�X´^'_�l<X WBfb_6�nf�©?^'as\T^nhLe��q^'abX
hLfsgqX,º�W�X,Yb¯1�qh/f�_`Ig�X1`c^'_r\]�],X�eke´^'a�XjhLfsg�X1º�g�\T^I\B�
�xabhLe�gq_�]�dbmrX,fB^ÐhLe�e$^k`'db]1^'d�`'X6gê\eÐZ?_��L�L_6�ne�� ¥ X�],^'hL_fë¢¶g�X1p

ek],`'hLl<X�ec^'abX�Ô ¨7_�\�go^'_�_��DZ?dbf�],^'hL_�fb\�Lh!^'h/X,e�� ¥ X,],^'hL_�f�£[hLfB^k`'_Bgqdb]�X,e
^'abX�¦�V §�Z?_T`'mo\�LhLekm�� ¥ X�]1^'h/_f�±r_�dq^'�/hLf�X�e gqX�mr_�f�e$^k`I\T^'hL_�f�ek],X,p
fs\8`'hL_�e��b�na�hL�/X ¥ X�],^'hL_�f�·ug�hLek]�dbekekX,en`'X,�U\8^'X6gÐ��_`'WBe��

2. ULOAD TOOL OUTLINEÔ ¨ _�\gM`'X�]�_mrmrX�fsgqe���_T`�\ekekhLe$^'eo^'abX�ÆjÇ�VìhLfÍ]Iab_�_ekhLfbi¹_T`
g�X1ÝsfbhLf�i���\�t<X,`'ekhLe$^'X�f�^�e$^'_`I\Ti�Xnek]1a�X�mrXx\gb\Tt�^'X6g�^'_ \�tb\T`k^'hL]�db�/\8`
\t�tb�LhL]6\T^'hL_f7�íÔ ¨ _�\gÄg�_�X�e�fb_T^�{'�S��k��¦j§�¨îg�\T^I\BÛ�`I\T^'a�X,`6�´h!^
�x_T`'WBex|?�o}'���ï1Öq�s},��|���oð�|?�3y´\Tf�¦PÆjÇc§ ¥ �6�na�hL]1a[mo\�Yjl<X�lb\]IW�X6g
l�Y�l<_T^'a�\u`'X��/\8^'h/_fs\T�*_`P\�fs\8^'h/v�Xj¦j§�¨¹e$^'_`'Xo©�ekX�X ¥ X�],^'hL_�f�±�¯1�
Ô ¨ _�\g�]IabX,]1WBe7\fsgjids\T`I\Tf�^'X�X�e�^'ab\T^ ^'abX=e$^'_`I\iX�]Iab_ekX�f�h/e�l<_^'a
{'Ö1ñÍ},|S�1����� \fsg¹�?ñÍ},|S�1����Z?_T`P^'a�X[\tbt��Lh/]�\T^'hL_�f�fbX,X6g�e��´ò�f�]�Xj^'abX
ÆjÇxVóhLere'\T^'hLe$ÝbX6g¶�nh!^'a	\�ih/v�X�f¶e$^'_`I\iX��cÔ�¨7_�\gMX,mrhL^'e�\�ekX1^
_ZP�L�6~��|3�B���|?�k�k},��|?ç�1{c^'_�^'a�X�¦ Çc§ ¥ �<X,ÀDX�],^'hLv�X,�LY�mo\T^'X,`'h/\�LhL��hLfbi
^'abhLe´e$^'_`I\Ti�X��´Ô ¨ _�\g�_ÀDX,`'e´^'abXj]Iab_�hL]�Xu\mr_fbir\��nh/g�X�v\T`'hLX,^�Y
_Z�X,ºqhLe$^'h/f�i¹e$^'_`I\Ti�X�\Tfsg¶h/fbg�X,ºqhLfbi�e$^k`I\T^'X,i�hLX�e��´\e���X��L��\Te�^'abX
\l�hL�/h!^�YÐ^'_rgqX,Ýsf�X ]�d�e$^'_�móe$^'_`I\Ti�X�e$^k`'db]1^'d�`'X�en\Tfsg�hLfsgqX,ºqX�e��
Ô ¨ _�\g�fbX�X�g�e�ekX�v�X,`I\T��hLf�tbd�^'e���ô1õqörVâekX,^[_Z´g�_�],dbmrX�f�^'e�^'_

e$^'_`'XÛbhLfÐ^'a�hLexts\Tt<X,`6��Z3_`nekhLmrtb�LhL]�h!^�Y��B��X ]�_�f�ekh/g�X,`´\[ekh/f�i��LX�g�_�]1p



d�mrX�f�^�÷��øôkù<ö�VøekX,^�_TZÐ{'���IÖ�},��Öq�$~��u}I�T�b{'���k~|3�b��{�úîg�X,ek],`'hLl�p
hLf�i�÷�Ñ e�e$^k`'d�],^'d�`'X��¹û�f½i�X,fbX,`I\T����ekdb]Ia¶]�_�f�e$^k`I\hLf�^'e�mo\�Y¹]�_mrX
ZU`'_�m�\oÆ �xÆÜ_T`j¦j§�¨ ¥ ]1a�X�mo\q�P��_oab\fsgq�LX[¦ §�¨¶g�_�]�d�mrX�f�^'e
�nh!^'a�_T`��nh!^'ab_d�^�\�ek]1a�X�mo\q�bÔ ¨7_�\�g�],_�fbekh/gqX,`'e�e$^k`'d�],^'d�`I\T��]�_f�p
e$^k`I\ThLfB^'ePdbfbg�X,`n^'abXjZ3_`'mì_Z�\�wq~�3y�{'ÖB���r~T�1zT�DX6��dbhLv\�LX�f�^n^'_o\
Æ \T^I\idbh/g�X�¡L³6¢8¤�Z?_T`�¦j§�¨Mgb\8^I\q�uVÜtb\T^'a�ekdbmrmo\8`kY�hLe X6\Te$Y�^'_
X1ºq^k`I\T],^�ZU`'_�m�\f�¦j§�¨¶g�_�],dbmrX�f�^6�sX�\e$Y�^'_�dbtDg�\T^'X��<],_�mrts\T],^6�
\Tfsg���dbh!^'XPX1º�tq`'X�ekekhLv�X�¡ £8¤S� Ó X�tb�/\Tf�^'_[X,ºB^'X�fsgrÔ�¨7_�\go^'_[¦j§�¨
^�Yqt<X g�X,ek],`'hLt�^'hL_�f�exhLfÐ_d�`xZ3d�^'d�`'X´�x_T`'WD�´ô�ü ö�ò�t�^'hL_fs\�L�!Y��7~�}'}I�1{I{
�S���3yb�uª�«P¬x�®xý {r}'�{'���1{'��|?��~�S��I��Ô ¨ _�\g�fbX,X6g�ej^'_�X�e$^'hLmo\8^'X
^'a�XuhLmrtb\],^P_Z�\r]6\fbg�h/gb\8^'X�e$^'_`I\Ti�Xue$^k`'db],^'dq`'X��D_�f�^'abX�t<X,`kZ3_`kp
mo\Tfb]�X´_Z ^'abX´t�`'_�],X�ekekhLfbi[_Z ^'abXP�Bd�X,`'hLX�exhLfoþÜ�=�xa�hLexhLmrts\]1^�hLe
`'X1ÉsX�],^'X�g�l�Y�^'abXr_�tq^'hLmrh/�,X,`6Ñ e[],_�e$^[X�e$^'hLmo\T^'hL_�f�Z?_`[þí��\ekekd�m�p
hLf�i�^'abX�]6\fbg�h/gb\8^'X�e$^k`'db],^'dq`'X �c\e�\6v�\Th/�/\Tlb�LX�� ° _T^'Xj^'as\T^6���nabX�f
\T],^'ds\T�L�LY�t�`'_�]�X,ekekh/f�ir^'abX���dbX,`'hLX�e´hLf�þí�s^'abXj¦PÆjÇc§ ¥ �nhL�L��`'X��!Y
_f�^'abX�e'\mrXjX�e$^'hLmo\T^'hL_f7�
V´enekab_6�nf�hLf�æ�hLi�dq`'X�³��bÔ ¨7_�\�gÐ\�L�L_8�ne´^'abX d�ekX,`n^'_��
³��ÿ�y��6�{,��~Ää�{,�1�r���Tå�{I�S�T�k~6����~T�<�¹|?�<���kË|?�B�¹�r�6���,� {[Z3`'_m

\�ekX,^r_ZPX,ºqhLe$^'hLfbi�_fbX�e���ekdb]IaM\e�¡ ±q�c»q�´³�³��³,±��n¢8±��x¢»8¤S�
\],]�_`Igqh/f�ij^'_ �nabhL]1ao÷î�nhL�L�sl<Xce$^'_`'X6gD��Æ h!ÀDX,`'X�f�^=ts\8`k^'e�_TZ
÷îmo\�Yul<Xce$^'_T`'X6g�\T]�]�_`IgqhLfbi ^'_jgqhLÀDX1`'X�f�^�mr_BgqX��Le�Û�hLfsgqhL]�X�e
]6\Tf[l<X�ekX��LX�]1^'h/v�X��!Yjlbd�h/�!^ ^'_cekdbt�t<_`k^7þÜ�*òP`6�6^'abX�dbekX,`7mo\�Y
�������D��yb�1���ð��Ðw��1�I{'|?{'���1�b�P��~�S~�{I���IÖ�},��ÖB�'�1{u©�h/f�^'a�X�e$^�Yq�LX
_Zsmo\T^'X,`'h/\�LhL��X6guvqhLX,�neI¯�d�ekh/f�i \�iT`I\t�abhL]6\���/\fbids\Ti�X��=�xa�X
`'X�ekd��L^[_TZx^'abhLeje$^I\iXrhLeu\�ekX,^[_Z´ªPã´�{����T�j÷�å6�[X6\]Ia�_TZ
^'abX,mÈgqX�ek],`'hLl<X�e�hLer\�t<X,`'ekhLe$^'X�f�^ogb\8^I\�e$^k`'d�],^'d�`'X�e$^'_`'hLf�i
ek_�mrXjtb\T`k^n_TZ=÷Ã©�ekX,X ¥ X�],^'hL_f�£�¯1�

¢���ÿ�yb�k}��	| ��~	{,�1������ªPãP�{�|?{�{'Ö1ñÍ},|S�1���r�S��~��{Ið��1��þÜ�
Ô ¨ _�\gÐgqX,^'X,`'mrhLfbX�e�^'abhLexl�Y�\fb\�!Yq��hLfbiu^'a�X�ekX,^n_TZ�¦�V §�e��
^'abXre$^k`'d�],^'d�`I\T��]�_fbe$^k`I\Th/f�^'e�ú	\fsg�^'abX��x_T`'WB�/_�\�g½þí��û�Z
^'abX=¦ V�§�e*\T`'X�hLfbekd�é�]�hLX�f�^6�Ô�¨7_�\�gjt<_�hLf�^'e�_�dq^�^'abX´©�ts\8`k^'e
_Z'¯n��d�X,`'hLX�ec^'as\T^n]�\fbf�_^´l<X�\f�e$�xX,`'X�g �

£B����|?�s���ÖB�c�3yb�r}'�{'������~��{Ið��1�I|?�B��þ ��½~o{,�1����� ªPãP�{'�
Ô ¨ _�\guÝsfbg�e=\�L�b¦�V §Úekd�lbekX,^'e�^'as\8^�mo\�Y�	�_�hLf�^'�LY�l<XcdbekX6g
^'_j\Tfbe$�xX1`�X�\]Ia���dbX,`kYjZU`'_�míþí��d�fsg�X1`*^'abXx]�_fbe$^k`I\Th/f�^'e*ú*�
û�Z�^'abXj¦j§�¨�ÆjÇc§ ¥ ]�_e$^�X,e$^'h/mo\8^'_`´hLe�\6v\hL�/\l��/X�<Ô ¨ _�\�g
]6\T�/�Le�h!^�^'_¶\ekekX�ekeÐ^'abX���ds\T�/h!^�Y�_Zj^'a�X��Bd�X,`kY	tb�/\f�e�^'a�X
ÆjÇc§ ¥ ��_�d��Ug�iX�fbX1`I\T^'X�_�fÄekd�]1aÄe$^'_T`I\i�X�âòP^'abX,`k�nhLekX��
Ô ¨ _�\g	]�_mrtbd�^'X,erhL^'eo_6�nfÄ��dbX1`kY¶tb�/\f �n\t�tb�LhLX�eoekh/mrt��LX
abX,d�`'hLe$^'hL]�e�ekdb]Ia¹\e�ekX��LX�]1^'h/_f¹tbd�ekabhLfbi�\fbg
	$_hLf�`'X�_`IgqX,`kp
hLfbiq�s\Tfsg�d�ekX�enhL^'en_6�nf�]�_e$^´X�e$^'hLmo\T^'hL_�f�e��

±q���nÌ,�S~|3�M~��'�k}'����r�1�<���k��{��1�����ªPãP�{����xa�X�ÆjÇxVímo\�Y
�c\Tf�^�^'_�i�X1^x\ lb\ekX��LhLfbXn`'X�]�_mrmrX�fsg�\T^'hL_�f ���nabhL]IaoekabXn]6\f
^'abX,f�^'dbf�X��n��_�^'ab\T^Ptbd�`'t<_ekX��<Ô�¨7_�\g�\t�tb�LhLX�ePek_mrX�X,é�p
]�hLX�f�^�abX,d�`'hLe$^'hL]�ej^'_�tbhL]IW�\ÐekX,^�_TZc¦ V�§�ejt�`'_8vBhUgqhLfbiÐ`'X�\Tp
ek_�fb\l��/X�t<X,`kZ3_`'mo\Tfb]�X�Z3_`�÷���ú�\TfsgÐþí�

·��´Õ��6~���÷âhLf�^'abXc¦PÆjÇc§ ¥ Ñ e�e$^'_`'XnZ?_��L�L_6�nhLfbi�^'abXn¦ V�§�e=Z3_`
÷���\fsg��IÖB��þ��,Öb�1�1|��1{7d�ekhLfbin^'abX=¦�ÆjÇc§ ¥ ��dbX,`kY�X�fbihLfbX��

û�fbekh/g�X�^'abX[Ô ¨ _�\g�l<_6º�hLf�æ�hLi�d�`'X�³�� lbdq^k^'_�f�eP`'X�tq`'X�ekX�f�^�^'a�X
t<_ekekhLlb�LXc\]1^'h/_fbe�_TZB^'abX�^'_�_�����],X�f�^'X,`'X6g�\T`'_dbfsg�^'a�X�ekX1^�_Z�¦ V�§�e
Z3_`�÷�� VPf�\T`k`'_6�î],_�fbf�X�],^'hLfbi�\Tf�\T],^'hL_�f�^'_r^'abX[¦ V §�ePekab_6�ne
�na�X,^'abX1`´^'a�Xj\]1^'h/_f�t�`'_Bgqdb]�X�ec_T`´dbekX�ec^'abX,m��

3. XML ACCESS MODULESV´f�ª�ÐÕÍãn}I}I�1{'{j��6�Öq�/�[©�¦�V §�¯c]�_`k`'X�ekt<_fsgqeP^'_�\f�¦j§�¨
gq_�]�dbmrX,fB^oZU`I\i�mrX,fB^�e$^'_T`'X6gÄh/f�\¶t<X1`'ekh/e$^'X,fB^�gb\8^I\¹e$^k`'db],^'dq`'X��
æ�_`'mo\�L�!Y��T\x¦ V�§íhLe�g�X�ek],`'hLl<X6gj\Te�\Tfj_`Ig�X1`'X6g�^k`'X�Xn©��������������¯1�
�na�X,`'X������ÍhLe�\��s�6����{Sw��k},| ��}'~��|���������ÍhLej\fÍ�k�6���r{�w��k},| ��}I~�
��|���b��\Tfsg���hLe[\f��T�k���1�PÊc~6��oûSZx^'abX�¦�V §¿g�\T^I\�hLe�e$^'_`'X6g�h/f
gq_�]�dbmrX,fB^x_`Ig�X1`6���[h/e´ekX,^n^'_u^k`'d�X�Û�_^'abX1`k�nh/ekX����hLecZ�\T�LekX��

estimator
Cost

analyzer
Query Loader

manager
Data

Query
exec.

D, set of XAMs

Choose
XAMs

Create
  XAM

Edit
XAM

Check if
sufficient

ULoad
D WC

Load

XDBMS

Estimate
cost &
show planXAMs

Recommend

QEP enu−
meration

DBA

XAMs for D

 �!#"%$'&)( õ�*�+ $',.-�!0/'(2143658791�:4;9<>=?3@$�/�AB,.!#1%/�=BC

Ó X�fb_6�Üg�X�ek]1`'h/l<Xr¦�V §Èekt<X�],hLÝb]6\T^'hL_fbe��*d�ekh/f�i�\�iT`I\mrmo\T`kp
�LhLW�Xjfb_T^I\T^'hL_�f � Ó Xjd�ekXjl<_��/g�Z?_f�^´Z3_`´^'X,`'mrhLfs\T�7e$Yqm�l<_�Le´_TZ*^'abX
i`I\Tmrmo\T`6�qh�� X���],_�fbe$^I\Tf�^'e��

���½�/� DFEG�IH ©$³8¯
� �L� DKJMLONQP�RB÷S�%T�P)U�VXW6��T%P.U.VXY��%T�P)U�V[Z\��T%P.U�V ©S¢�¯

RB÷S��T%P.U��L� D^]`_ba%ced8cef�cegih�j8k�ö ©�£�¯
W6��T%P.U��L� D ©�lnmBophrq�sut�t cuv lwmuoyx�U{z ©�±�¯
Y���T%P.U��L� D ©`|}m�~�h{q�sBt{t c�v |}m�~ x�U{z ©S·�¯

Z\��T%P.U��L� D�� dy��� ©�»�¯
���¹�L� D���� © ² ¯

�î�/� DKJwL�NQP��n©�� c ���q¯,© dQc�Xc�f ¯�JML�NIP�� ©�µ�¯
VPf�Y�¦ V § ekt<X�]�h!Ýs]6\8^'hL_�fÍ],_�f�^I\hLfbeo\�ekt<X�]�h/\T�´f�_Bg�XIE��=]�_T`kp

`'X�ekt<_fsg�hLf�i�^'_�^'a�XÐgq_�]�dbmrX,fB^�`'_�_T^�©?^'as\8^�hLe���^'abX�\f�]�X�e$^'_T`r_Z
\�L�DX��LX�mrX�f�^�\fbg�\8^k^k`'hLlbd�^'X,exhLfÐ\[g�_�],dbmrX�f�^1¯1�*�xa�X�_T^'abX,`�fb_Bg�X,e
`'X�tq`'X�ekX�f�^�¦j§�¨oX��LX�mrX�f�^'e*_`=\8^k^k`'hLlbd�^'X,e�� Ó X�\ekek_�]�h/\T^'X´\�JwL�NQP
^'_�X6\]Ia�¦�V § f�_Bg�X�`'X,t�`'X�ekX�f�^'hLfbi�X��LX�mrX�f�^'e _T`�\T^k^k`'hLl�d�^'X�e�Û�lBY
]�_fqv�X�f�^'h/_f7�Bfb\mrX�e�e$^I\T`k^'hLfbi[�nhL^'aQ�Î\8`'X�d�ekX6goZ3_`c¦�V §Åfb_Bg�X,e
`'X�tq`'X�ekX�f�^'hLfbi�¦ §�¨¹\T^k^k`'hLlbdq^'X�e��
V fb_BgqX�]6\fÄl<X�\f�fb_T^I\T^'X6gÄl�YÍ�,X,`'_¶_`Ðmr_`'X�\mr_fbi��½\f

h/g�X�f�^'h!ÝsX1`cekt<X�]�h!Ýs]�\T^'hL_�f8RB÷S�%T�P)UT�q\�^I\Ti�ekt<X�],hLÝb]6\T^'hL_f8W6��T%P.U�B\
v\�LdbX�ekt<X�]�h!Ýb]6\T^'hL_�f�Y���T%P.U�T\fbgj\x]�_�f�^'X�f�^7ekt<X�]�h!Ýs]�\T^'hL_�f�Z\��T%P.U� �
Ç�Y�]�_fB^'X,fB^6� �xX�mrX6\f�^'abX�Z3db�L�´©�ekX,`'h/\�LhL��X6gs¯�`'X�tq`'X�ekX�f�^I\T^'hL_f¹_Z
^'abXo¦ §�¨�X��LX�mrX�f�^[_`�\T^k^k`'hLlbdq^'X�� � VPf�û�Æø©?`'X�ekt ��^I\i���v\�Ld�X��
]�_fB^'X,fB^1¯ ekt<X�]�h!Ýs]6\8^'hL_�f7��\T^k^I\]IabX�g[^'_ \´¦ V�§Úfb_Bg�X��gqX�fb_T^'X�e�^'abX
Z�\T],^n^'as\8^c^'abX X��LX�mrX,fB^1ÏT\T^k^k`'hLlbdq^'X û�ÆÚ©?`'X�ekt<X�],^'hLv�X��!Y��B^I\iq�bv\�Ld�X��
_`nZ3db�L�7^'X,ºB^'db\�D]�_�f�^'X�f�^1¯�hLene$^'_`'X6gÐh/fÐ^'abX ¦�V §��
° _BgqXÐh/gqX�f�^'hL^�Y½hLer\�],`'db],hU\T�nfb_^'hL_fMhLfM¦PÞ�dbX,`kY�t�`'_�]�X�ekekhLf�i��

VPf�Yj¦ §�¨re$^'_`'Xxtq`'_TvBh/g�X,e�ek_�mrX�t<X,`'ekhLe$^'X�f�^*h/g�X�f�^'h!ÝsX,`'e�ÛT^'abX�ts\8`kp
^'hL]�db�/\8`´^�Yqt<X _Z�û�Æ ecdbekX6gÐg�X,^'X1`'mrh/f�X�ex^'abX�X,ér]�hLX�f�],Y�_TZ*mo\T^']Ia�p
hLfbi�e$^k`'db],^'dq`I\�n��dbX1`kY¹]�_fsg�h!^'hL_�f�e��M�xabXÐt<X,`'ekhLe$^'X�f�^rh/g�X�f�^'h!ÝsX,`'e
e$^'_`'X�gÐhLf�\[¦ V §è\T`'XjgqX�ek],`'hLl<X6gÐl�Yr^'a�X�û�ÆÎekt<X�]�h!Ýs]�\T^'hL_�f¹©��LhLfbX
£�¯1Û�h!^�]�_fbekhLe$^'e�_TZ´^'a�Xoe$Y�mul<_���]`_���\Tfsg¹_�f�XÐ_TZnZ?_�dq`�e$Yqm�l<_�Le��
g�X,t<X�fsgqh/f�i�_f�^'abX��LX�v�X���_TZchLf�Z3_`'mo\T^'hL_f�`'X,ÉsX,],^'X6g�l�Y�^'abX�X��LX,p
mrX�f�^´h/g�X�f�^'h!ÝsX,`6� Ó X�dbekX a Z3_`�ekh/mrt��LX[û�Æ e��sZ3_`��na�hL]1a��xX[_�f��!Y
WBfb_6�í^'as\8^[^'a�X,Y�dbfbh/��dbX,�LY�h/g�X,fB^'h!ZUY�X��LX�mrX,fB^'e����xabXre$Yqmul<_�� de$^I\fbg�e�Z?_T`xû�Æ�e=`'X,ÉbX�],^'hLfbi[gq_�]�dbmrX�f�^�_T`Ig�X,`6ÛBekhLmrtb�LXnhLf�^'X�i�X,`�û�Æ e
dbekX�g�X� iq�L��hLfM¡ ² ��³�³���¢T±T¤=\T`'X�\o^�Y�t�hL]6\�*X,º�\Tmrtb�LX�� Ó X�d�ekX f ^'_� ¥ ^k`'hL],^'�!Y�ekt<X6\TWqhLf�i��´\T^k^k`'hLl�d�^'X�fb_BgqX�eo]6\fÄl<X�d�fbh/��dbX��!YMh/g�X�fqp^'h!ÝsX6g¹l�Y�^'abXoû�ÆÅ_Zn^'a�X�h!`�ts\8`'X�f�^�X,�/X,mrX�f�^�\Tfsg¹^'abX�\8^k^k`'h/l�d�^'Xfs\TmrX�� Ó X d�ekXjX,ºqtb�LhL]�h!^P\T^k^k`'hLlbdq^'X û�Æ exZ3_`PekhLmrtb�LhL]�h!^�Y����� �LX6\8`'�!Y��s^'abXj]�_f�^'X�f�^P_TZ=\f�¦ §�¨�X��LX�mrX�f�^´]6\Tf�\�!�c\�Yqe�l<X `'X1p^k`'hLX�v�X6g�Z3`'_mÃ\Ðf�_�f�pS�L_�eke$Y�e$^'_T`I\i�X��l�Y�]�_�mulbhLfbhLf�i�\T]�]�X�ekekX�ej^'_{,�1ç�1�k~��8e$^'_T`I\i�X�mr_Bg�db�LX�e�e$^k`'db],^'dq`'X�e���û�f[],_�f�^k`I\e$^6�T�xXxd�ekX��M�y�.�_�f��!YÐZ3_`´^'abXje$^'_`I\Ti�X[mr_Bg�X��Le´\l��LX�^'_u`'X,^k`'hLX�v�Xjh!^PZU`'_�mì\Ð{'|?�����/�t<X,`'ekhLe$^'X�f�^Pgb\8^I\�e$^k`'db],^'dq`'X��



χb

aχ

χc

[5,5,3]
[4,2,3]
[2,13,2] [3,1,3]

[6,3,4]
[7,4,4]

[8,8,2]
[10,7,3]

[11,12,2]

[14,10,4]

[1,14,1]

[9,6,3]

[12,9,3]

n2

j[13,11,3]
n1

n2 n3

  <person id="1">
     <email>Kay@ny.org</email>
     <watches>
        <watch>a1</watch>
        <watch>a2</watch>  
     </watches>
  </person>
  <person id="2">
     <email>Tom@md.com</email>
  </person>   
  <person id="3">
     <watches>
        <watch>a3</watch>
     </watches>
  </person>
</people>
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Ó X�d�ekX g ^'_�g�X,ekh/ifs\8^'Xre$^k`'db],^'dq`I\�*h/g�X�f�^'h!ÝsX1`'e �nabhL]1a�\�L�L_6�â^'_
�T|?�'�k},��� z����1�I|?ç�P^'abX�hUgqX�f�^'h!ÝsX,`j_TZx^'abXuts\8`'X�f�^ Z3`'_m ^'as\T^�_TZ�^'a�X
]IabhL�/g ��ekdb]Ia�\Te*^'abX�Æ�X,�xX,Y[ek]IabX�mrX�hLf�¡ ¢�·6¤S��_`�ò�Ò´ÆjàDV��x¾Pe�¡ ¢¸8¤S�
V´fpq�e$Y�mul<_��DhLf�\f�û�Æ ekt<X�],hLÝb]6\T^'hL_f�g�X�f�_^'X�e´\f¹~�}'}1�1{'{��'�,�

{'���I|�},��|���%§�^'abX�û�Æø_Zj^'abhLeo¦ V�§ fb_Bg�X�hLe��'�¨�,ÖB|?�'�k�¶©�m�d�e$^ol<X
WBf�_8�nfs¯�hLfo_`IgqX,`�^'_�\T]�]�X�eke�^'abX´gb\8^I\�e$^'_T`'X6grhLfo^'a�Xn¦ V §����xabhLe
Z3X6\T^'dq`'XuhLe´hLmrt<_`k^I\f�^n^'_rmr_Bg�X,��t<X,`'ekhLe$^'X�f�^´^k`'X�X�e$^'_`I\iXue$^k`'d�],p
^'dq`'X�e��c�nabhL]IaÄX�fs\Tlb�LX�fs\6vBhLi�\8^'h/_f�Z3`'_mÂ\�ts\T`'X,fB^�f�_Bg�X�^'_¹h!^'e
]IabhL�/gq`'X,f7�D\Te�hLf½¡!³6£q��³6¸T¤���§�_`'X[i�X,fbX,`I\T�/�!Y���q¹e$Yqmul<_��Le�\T�L�/_6� ^'_
mr_BgqX��<¦j§�¨�hLfsgqX,ºqX�e��*hLfsgqX,ºrW�X1Y�e�as\6v�Xn^'_ul<X´WBfb_6�nf7�BhLf�_`IgqX,`
^'_�t<X,`kZ?_T`'mè\Tf�hLfsgqX,º��L_�_�WBdbt �
VÁ^I\irekt<X�]�h!Ýb]6\T^'hL_�f�_TZ*^'abX Z3_`'milnmuo�g�X�f�_^'X�ec^'abX Z?\],^´^'as\8^

^'a�X�X��LX�mrX�f�^ ^I\Ti¹©�_`[\8^k^k`'hLlbd�^'X�fs\mrX6¯P]6\f�l<X�`'X,^k`'hLX�v�X�g�Z3`'_m
^'a�X�¦�V §��qVP�!^'X,`'fb\T^'hLv�X��!Y��B\�^I\i[ekt<X�]�h!Ýs]�\T^'hL_�fÐt�`'X6gqh/]�\T^'X�_TZ�^'a�X
Z3_`'m v lnmuoyx�U�z�ekhLi�fb\�Le�^'ab\T^=_�f��!Y�g�\T^I\PZU`'_�mí^'abXcekdblq^k`'X�X�e�e'\T^'hLe$p
ZUYqh/f�i ^'abXctq`'X6g�hL]6\8^'Xch/e=e$^'_`'X�g�lBY�^'a�Xc¦ V §����xabXc^I\Tijv�\T�/d�Xc]6\f
\T�Lek_ul<Xn`'X6��dbh!`'X6gDÛ�^'abhLe�hLe�\�Lek_�mo\8`'W�X6g�l�Y[^'abX´e$Y�mul<_��nq��u©�\�Ld�X
\Tfsg�]�_f�^'X�f�^Ðekt<X,]�h!Ýs]6\8^'h/_fbe�\8`'X�v�X,`kY	ekh/mrhL�/\T`6�â�xa�X�v\�Ld�X�©�eI¯
e$^'_T`'X6g�h/f�\ofb_BgqXu]�_T`k`'X�ekt<_�fbg�hLfbio^'_�X��LX�mrX�f�^'e�\8`'Xu^'a�X[^'X,ºB^'db\�
]IabhL�/gq`'X,f�_TZ�^'abX�X��LX�mrX�f�^'e��´�xabX[v\�LdbX�©�eI¯ng�X,ek],`'hLl<X6g�lBY�\rfb_BgqX
],_`k`'X�ekt<_fsg�hLf�i�^'_r\T^k^k`'hLlbdq^'X�en\T`'Xj^'a�Xj\T^k^k`'hLlbdq^'X v\�LdbX�©�eI¯1�� _fb]�X1`'fbhLfbin¦ V�§íX�g�i�X,e��6�xX�g�hLe$^'hLfbi�d�hLeka[tb\T`'X�f�^kpS]IabhL�/g�X6g�iX�e��
mo\8`'W�X6gÄ\Te��b�PZU`'_�m \Tfb]�X,e$^'_`kp�g�X�ek],X�fsgqX�f�^�X6gqi�X�e���mo\T`'W�X6gÍ\e
�OªD�=æ�d�`k^'abX1`'mr_`'X��T�xX´g�hLe$^'hLfbidbhLekajï6�|3�b�s�/���I�*�ÖB���1�Uï6�|?���q\fsgÐ�/���1�
{,�1�u| ï6�|?��ekX,mo\f�^'hL]�e�Z3_`x^'a�X´¦�V §ÅX6g�iX�e��B]�_�f�ekh/g�X,`'hLfbi�^'abXntb\T`kp
X,fB^xfb_Bg�XP_�f�^'abX��LX,ZU^nas\Tfsg Û�^'a�X�ekX \8`'X mo\T`'W�X6grlBY�^'abX�e$Yqmul<_��Le
� � d �q`'X�ekt<X�]1^'h/v�X��!Y f ��xa�X�g�\T^I\�Z3`'_m¿÷ e$^'_`'X6g¶l�Y½\�¦ V�§ hLer\�ekX,^�©�_`��LhLe$^1¯u_TZ
f�X�e$^'X6g�^'dbt��LX�e����nab_ekX�ek]IabX�mo\ Z?_�L�/_6�nex^'a�XP¦�V §óekt<X�]�h!Ýs]6\8^'hL_�f7�
\Tfsg¹�nab_ekX�]�_fB^'X,fB^�hLerg�X,`'hLv�X�g½ZU`'_�mÈ÷��¶¦ V §�e�\T`'X�g�X,ÝbfbX6g
lb\ekX6gÐ_�f�\�f�X�e$^'X6go`'X��/\T^'hL_�fb\��mr_BgqX���¡L³1¤��sekdbh!^'X6g�^'_�^'abX fb\T^'dq`'X
_TZn¦j§�¨�Û�a�_8��X�v�X,`6��^'abX,Y�\�Lek_�ekd�tbt<_`k^�X1º�t��Lh/],hL^[d�fbfbX,e$^'h/f�i���^'_
mr_BgqX��´X�� i��L�P`'X,�U\8^'hL_�fs\T� e$^'_`I\Ti�X�� Ó X�hL�/�Ld�e$^k`I\T^'X�^'abhLeoabX,`'X�l�Y
X1ºb\Tmrtb�LX�e�ÛqZ?_T`�\[Z?_`'mo\T��gqX,Ýsf�h!^'h/_f7��ekX�Xr¡ £T¤��

Examples.
� _�f�ekh/g�X,`�^'abX�¦j§�¨	ekf�hLtbt<X,^[\Tfsg�¦ V §�ejhLf�æ�h/iTp

dq`'X[¢B���xabXj¦�V §�en\8`'X�g�X�t�h/]1^'X6gÐd�fsg�X1`´\Ð���'�'� ��$~1w�yB|�}'~��u����I���
\T],^'ds\T�L�LY¶d�ekX6g¹hLf½^'abXoÔ ¨ _�\�g Ø ÔPû1��Z3_��L�L_8�nhLf�i�^'abXo¦�V § ^k`'X,X
e$^k`'d�],^'d�`'X�´ò�f�^'abXj�LX,ZU^ ekh/g�X�_Z=l<X�ihLf�^I\i�e��<��X�ekab_6�«¡�¢ -/.'48-/+8.,-�£¢ 46Q�¤�46-/+8.,-�£�+8. ¢ ¤�¥.¦ h/gqX�f�^'hLÝbX,`'e�Z?_T`�^'a�XxX��LX�mrX�f�^=\Tfsguh!^'e=\T^k^k`'hLl�d�^'X�e���xa�X[¢ -/.'48-L+T.,- fqd�m�l<X,`�`'X,ÉsX�]1^'e�^'abXcX��LX�mrX�f�^*t<_ekh!^'h/_frhLf�^'abXcgq_�],pd�mrX�f�^6Û��xX��nhL�L� dbekX h!^n\TeP\[ekhLmrtb�LX�_T`Ig�X,`kpSt�`'X,ekX,`'vBh/f�i�û�Æ����nabX�f

fbX,X6g�X6gD�=æb_`´ekhLmrtb�LhL]�h!^�Y��B��X�\ekekdbmrX \�L��¦�V §�en_`IgqX,`'X6g �
�xabX�¦ V�§«¬'´e$^'_`'X�e*_T`Ig�X,`kpStq`'X�ekX,`'vBhLfbi�û�Æ e��\fbg�^'X,ºB^*v\�Ld�X�e��

_Zb\�L� .r®n9�0 K X,�/X,mrX�f�^'e���ò�fj^'abX�g�_�]�d�mrX�f�^�hLf[æ�hLi�dq`'Xc¢B��\ekekd�mrhLfbihLf�^'X�i�X,`´û�Æ e��4¬nu^'aBdbece$^'_T`'X�en^'abX�^'d�tb�LX�e��
¡ N°¯ �{±}² C 98K �{±�³´ 9¶µ65�){µ12 48->·�¸e¦
¡ N°¯ � ±X¹rº C 96K � ±�³�» 4e®n5'®x+B2 RI4e®}¸e¦

�xabX�¦ V�§G¬'¼�e$^'_`'X�e�ts\T`'X,fB^kpS]IabhL�/g¹û�Æ e���X,fs\l��Lh/f�i�fb\6vqhLi�\T^'hL_�f
Z3`'_m�\�tb\T`'X�f�^´X��LX�mrX�f�^n^'_�h!^'e´X��LX�mrX�f�^´]1a�h/�/gB`'X�f7�cò�f�^'abX[g�_�]1p
dbmrX,fB^xh/f�æ�h/id�`'X[¢��bek_mrXj_Z�^'a�X�^'dbt��/X,e´e$^'_T`'X6g�l�Y
¬ ¼ \T`'X�
¡ N°¯ �{±X¹�½ ¡ N°¯ �.±b¾¿» 9r· �.± ¸ ¢ .,-/Q�4){¸e¦£ ¡ N°¯ �.±bÀÁ» 9r· �.± ¸ ¢ .�-LQ�4){¸e¦£¡ N°¯ � ±X¹.¹¿» 9r· � ± ¸ ¢ .�-LQ�4){¸e¦wÂy¦¡ N°¯ �{±b¾Ã½ ¡ N°¯ �.±bÄ¿» 9r· �.± ¸5 0 +)¸e¦%Ây¦ ¡ N°¯ �{±bÄÃ½ Â0¦ ¡ N°¯ ��±}²?½ Â�¦
° _T^'hL]�X�^'abX�fbX�e$^'hLf�i�_Zsh/fqZ?_T`'mo\T^'hL_�f[`'X�t�`'X�ekX,fB^'hLf�i6¬ ¼ f�_Bg�Xxf��T�

hLfbekh/g�X�^'d�tb�LX�eo`'X�t�`'X�ekX,fB^'hLf�i½h/fqZ?_T`'mo\T^'hL_�fÄ_TZj^'abX�ts\8`'X�f�^�f�_Bg�X
fn�,� ¥ h/f�]�Xu^'a�X�X6gqi�Xufn�$pSf%��as\Tej_�d�^'X1``	$_�hLf�ekX�mo\f�^'hL]�e��7]1a�h/�/gq�/X,eke
fb_BgqX�er©�ekdb]Ia�\e ^'a�X .r®n9�0 K X��LX�mrX,fB^�fBdbm�l<X1`'X6g ² ¯ \t�t<X6\T` �nh!^'a\fÐX�mrt�^�Y��LhLe$^n_Z*]IabhL�/gr^'dbtb�LX�e��=�xa�X v\�LdbXP_Z�^'a�X N°¯ � \8^k^k`'h/l�d�^'Xm�d�e$^cl<XjWBfb_6�nf7�qhLf�_T`Ig�X,`n^'_r\T]�]�X�eke�¬ ¼ ^'dbt��/X,e��
æ�hLfs\T�/�!Y���^'a�Xr¦ V�§Å¬'Æ�e$^'_T`'X�e .�®c960 K ]IabhL�/gq`'X,f½\fbg2Ç 9{¤�Rr¥ g�X1pek]�X�fbg�X�f�^'ec_TZ\¢ .,-/Q�4) e´as\6vBhLfbi�\8^´�/X�\e$^�\�Ç 9{¤�Rr¥ g�X,ek]�X�fsgqX�f�^6�=ò�f^'abX g�_�]�d�mrX�f�^nh/f�æ�hLi�d�`'X[¢���¬nÆPe$^'_T`'X�e�\uekh/f�i��LX�fbX�e$^'X�g�^'dbt��LX��

¡ N°¯ ��±[½ ¾ £ ¹rÄ £ ¾ Â ½ ¡ N°¯ �.±[½ È £ Ä £ ² ÂsC 96K ��± ¸T9 ¹ ¸e¦¨£¡ N°¯ � ±[½ É £ ² £ ² ÂsC 96K � ± ¸T9 ¾ ¸e¦MÂ
½ ¡ N°¯'Ê ±[½ ² £ ¾ £ Ä ÂsC 96K Ê ± ¸ ´ 9¶µ65�){µ12 48->·�¸e¦�Â4¦

Answering queries over XAMs. æb_T` \�ih/v�X�f���dbX,`kY�\fbg�\
ekX,^j_TZ�¦�V §�e��DÔ�¨7_�\g�h/gqX�f�^'hLÝbX�e \T�L�=¦�V §ø]�_�mulbhLfs\8^'hL_�fbeP^'as\T^
mo\�Y[l<X´d�ekX6gu^'_�\Tfbe$�xX1`�^'a�XP��d�X,`kY���æ�_`�X,º�\mrtb�LX���]�_�f�ekh/g�X,`=^'abX
��dbX,`kY
Ë[_�f�^'a�Xjg�_�],dbmrX�f�^chLf�æ�hLi�dq`'X[¢B�
:U48-wÌ ¢ 0 )�Í.Í ¢ .,-/QS4)�-/.¨¤�F8-?)�Î�.r®6Ï}ÐrÌ ¢ Í.Í,.�®c960 K Ñ�Î9Í,.r®6ÏÔ ¨ _�\g	�nhL�/�PÝsfsgM^'as\T^
Ë¹mo\�YMl<X�\f�e$�xX,`'X6g�l�YD��dbekhLfbi�¬'¼
©?�nh!^'a�^'abXj`'_�_^ N°¯ �¶±X¹ ¯n^'_ri�X1^�^'abX�û�Æ eP_TZ�^'a�Xj`'_�_^6Ñ e�]IabhL�/gq`'X�f Û^'X�e$^'hLfbi�^'a�Xr]1a�hL�UgB`'X�f�^I\Ti�^'_�`'X,^I\hLfÁ¢ .,-/QS4) ]IabhL�/gq`'X�f Û=dbekhLfbiI¬ ¼\i�\hLf	^'_�Ýbfsg½t<X,`'ek_�f .r®c960 K û�Æ e�Û�Ýbfs\T�/�!Y��=dbekhLf�i2¬  ^'_�_l�^I\hLf
^'abX .r®c960 K v\�LdbX����xabhLe´]�_`k`'X,ekt<_�fsgqe´^'_o\�^'_t�p�g�_6�nf�fb\6vqhLi�\T^'hL_�ftb�/\Tf Ê ��Ò%Ó rÔ¶Õ�ÖM×Ø}.Ù>Ú ©`Ò Ó rÔ¶Õ�Ö4Û.×Ü¶Ý�Þ�ß<©`¬ ¼áà`â ¬ ¼ ¯'ãnä4å¿¬ ¼ ¯ à`â ¬n��
¬ Æ ]�_�d��Ug�\T�/ek_´l<X=dbekX6g�^'_´\f�e$�xX,`'Ëq�Tl�d�^ fb_T^*\�L_fbX��Tl<X�]6\TdbekX=h!^

g�_�X,e*fb_^�e$^'_T`'X�^'abX�X�mo\hL�Le*_ZbdbekX,`'e��nh!^'a�_�d�^�Ç 9{¤�Rr¥ g�X�ek],X�fsgqX�f�^'e���xaBdbe��´Ô ¨ _�\gÍ�nh/�L� ],_�fbe$^k`'d�],^Ð\¹dbf�h/_fÄtb�/\fÄ_8v�X1`8¬ Æ �P\Tfsg�\
fs\6vBhLi�\8^'h/_f¹tb�/\Tf�ekhLmrhL�/\T`�^'_�^'a�X�_�f�X�\Tl<_Tv�X���l�d�^ `'X,e$^k`'h/]1^'X6g�^'_
¢ .,-/QS4) X,�/X,mrX�f�^'ex�nhL^'a�_�dq^�Ç 9{¤�Rr¥ g�X�ek]�X,fsg�X,fB^'e��
° _6�j���LX,^�Ëeæ7l<X�� :346-wÌ ¢ 0 )�Í.Í ¢ .,-/QS4)u-L.¶¤�F8-?)ÃÐrÌ ¢ Í65 0 +BÑ �Ô ¨ _�\gof�_^'hL]�X�ex^'ab\T^ 570 + \T^k^k`'hLlbdq^'X�ec\8`'X�fb_T^xe$^'_T`'X6g ��\fbgrekh/iTpfs\T�Leu^'as\8^ Ì ¢ Í65 0 + ©�\Tfsg�^'aBdbe���Ë æ ¯�]6\f�fb_T^�l<X�mo\T^']IabX6g�_�f½^'abX

¦ V�§�e�hLf�æ�hLi�d�`'X�¢B��Ô�¨7_�\�g��nhL�/�<ekd�i�iX�e$^n\�fbX,�Í¦ V §���e$^'_`'hLfbi
^'abX 570 + \T^k^k`'hLl�d�^'XÐ^'_i�X,^'a�X,`��nh!^'a�¢ .,-/QS4) h/g�X,fB^'h!ÝbX,`'e�Ûx^'abhLe��nhL�L�X�fb\lb�LX�\Tfbe$�xX1`'h/f�içË æ �
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 8��= ¬'é :4/�; ¬ × C
° _6�j� ]�_fbekh/g�X,`j^'a�Xuf�X,�í¦ V�§ê¬nérekab_6�nf�hLf�æ�hLi�d�`'X�£q�[æb_T`

\f�Y�^I\Ti��n¬ é `'X,^'dq`'fbe´^'abX�e$^k`'d�],^'d�`I\T�*û�Æ e�\fbg�v\�LdbX,e _Zx\�L��X��!p
X�mrX�f�^'e _TZ�^'ab\T^ ^I\Ti���hLf�^'abXue$^�Yq�LX�_Z�^'abXu^I\Ti�hLfsgqX,ºqX�e _Zx�xhLm�p
l<X,`´¡!³6£8¤<\fbg ° \T^'h!º�¡!³�¸T¤���û�Z%¬ é h/e�\6v�\ThL�U\Tlb�LX���Ô�¨7_�\�gu�nhL�L�s\Tfbe$�xX1`
Ë�d�ekhLfbi�e$^k`'d�],^'d�`I\T�O	�_�hLf�tb�/\Tfben_�fI¬né��s\Te´hLf�¡ ¢�³,¤��
Ê Ô�¨7_�\�g�d�ekX�e*^'abXxe$^k`'d�],^'d�`I\T��]�_fbe$^k`I\Th/f�^'e*ú*�T^'_ e$^'_�t�fb\6vqhLi�\T^'hL_�f�nabX,f�\�L�nëeì[íuîðï�g�X�ek]�X,fsg�X,fB^'ecab\6v�X l<X�X�f�Z?_dbfsgD�



V´ej\r�/\e$^�X,º�\mrt��LX��D]�_�f�ekh/g�X,` ^'a�Xu¦�V §ñ¬ × hLf�æ�hLi�dq`'X�£q��ûS^
`'X,t�`'X�ekX�f�^'e�\f½hLfsgqX,ºD���nabhL]Ia	\T�L�/_6�ne�^'_�`'X1^k`'h/X,v�Xr^'abX .r®n960 K gqX,pek],X�fsgqX�f�^'e´_TZ�\f�Y�X��LX�mrX�f�^nab\8vBhLfbi�\f 5 0 + \T^k^k`'hLl�d�^'X�Ûq^'abX v\�Ld�X_TZ�^'a�X 5 0 + \8^k^k`'h/l�d�^'XPh/e�^'abX�hLfbg�X,ºrW�X,Y����xabhLechL�L�Ldbe$^k`I\T^'X,ex^'abX�]�\Tptb\]�h!^�Y�_Z=¦�V §�ec^'_rX,ºqt�`'X�eke´i�X,fbX,`'hL][¦j§�¨�hLfsgqX,ºqX�e��<hLfb],�/dbg�hLfbi
e$^k`'d�],^'d�`I\T��\Tfsg�],_�f�^'X�f�^n]�_�fbg�h!^'hL_�f�e��

4. DEMONSTRATION SCENARIO�xa�Xu],_�fb],X�t�^'ePl<X�abhLfsg�Ô�¨7_�\�g �DhLf�tb\T`k^'hL]�db�/\8` ^'abX�¦ V�§øZ3_`kp
mo\T�Lh/ekm��q\Ttbt��LY�l<_^'ao^'_[`'X��/\8^'h/_fs\T� e$^'_T`I\iX mr_Bg�X��Le���\fbg�^'_ufb\Tp
^'hLv�Xc_fbX�e��*��_�g�X�mr_fbe$^k`I\8^'X�^'abhLe���\Tfsgu^'_�X,ºqtb�L_`'Xx^'a�Xx^k`I\�g�X1p�_TÀDe
l<X1^��xX,X�fÐ`'_lbdbe$^c`'X,�U\8^'hL_�fs\T�7e$^'_T`'X�e��b\fsg�mr_`'X´ÉsX,ºqhLlb�LX��qlbdq^c�LX�eke
mo\8^'d�`'X��qfb\T^'hLv�Xj_�f�X�e��q�xX �nhL�L��ekab_6�ÎÔ ¨ _�\�g�hLf�^���_�ekX,^k^'hLfbie��
æ�h!`'e$^6�<��Xu\TekekhLi�f�^'abX�¦�ÆjÇx§ ¥ `'_��LXÐ©�æ�hLid�`'Xo³8¯x^'_Ðà�_e$^'i`'X�e��

ß=\]Iar¦ V�§ h/e=e$^'_`'X�g�hLfr\�^I\l��/XÛB\ ]��Ldbe$^'X,`'X�g�h/fbg�X,º[hLe�\�gbgqX6g ��h!Z
^'a�XP¦�V §óas\Te6q�ÝsX��/gqe��*Ô ¨ _�\�g�^I\TW�X�ex\g�v\f�^I\iXP_TZ�à�_e$^'i`'X�e�Ñ e
g�\T^I\��L_�\�g�X1`6�<��dbX,`kY�X�f�i�hLfbX�\Tfsg�]�_�e$^´X�e$^'hLmo\T^'X,e��
¥ X�]�_fsg ��xXnts\Th!`�Ô�¨7_�\g��nh!^'ar\frX,ºqt<X,`'hLmrX�f�^I\T��fb\T^'hLv�Xc¦j§�¨

g�\T^I\¶e$^'_`'X���lbd�h/�!^�_�fÄ^'abX�t<X,`'ekhLe$^'X�f�^�e$^'_T`I\i�X��/hLlq`I\T`kYêÇ�X1`'W�X,p
�LX,YqÆjÇ¿¡ ¢ ² ¤��Èû�fÎ^'a�h/e�ekX,^k^'hLf�i��[Ô ¨ _�\�gÎdbekX�e�h!^'e�_8�nfëekh/mrt��LX
],_�e$^rmr_BgqX�����mo\ThLfb�!Y½\T]�]�_�d�f�^'h/f�i�Z3_`�^'a�XÐfBd�m�l<X,`[_Z�\],]�X�ekekX�e
^'_�Ç�X,`'W�X��LX,YqÆjÇÄgqhLekWBp�`'X�ekh/gqX�f�^ne$^k`'db],^'dq`'X�e��
û�f�l<_T^'aÐ^'abX,ekXjekX,^k^'hLfbi�e����xXjt��U\Tf�^'_�gqX�mr_�f�e$^k`I\T^'X��
ò ¾�_6�î^'_�ekt<X,]�h!Z3Y�¦ V §�e�h/f�_�d�`�iT`I\t�abhL]6\�=�/\f�i�ds\Ti�X����7_
g�X,mr_�fbe$^k`I\8^'Xx¦ V�§ÚX,ºqt�`'X�ekekhLv�X�t<_8��X,`6����Xx�nh/�L�qekab_6�Mab_6�
X,ºqhLe$^'hLfbioe$^'_`I\Ti�X�\Tfsg�hLfsgqX,ºqhLfbi�ek]IabX�mrX,e��<X�� i��*¡ ±q�*³�³��7¢8±��
³8·6¤��s]6\Tf�l<X�\dq^'_�mo\T^'hL]6\T�L�LYÐ]�_mrtbhL�LX6gÐhLf�^'_�¦ V�§�ekX,^'e��

ò �xabXog�\T^I\o`'X6��dbh!`'X6g�l�Y�\f�¦PÞ�dbX,`kY���dbX1`kY�_Tv�X,`u\�g�_�],d�p
mrX�f�^´÷�ÛsÔ�¨7_�\�g�X,ºB^k`I\T],^'ec^'abhLePd�fsgqX,`´\�^k`'X�X Z?_T`'m��bekhLmrh!p
�/\T`´^'_r\�¦ V�§�� Ó Xjekab_6�Îab_6�ÁÔ ¨ _�\�gÐdbekX�en^'abhLecZ?_T`'mÅ^'_
abhLiab�LhLi�a�^�^'a�Xjts\T`k^'e´_Z�^'a�Xu��d�X,`kYÐZ3_`P�nabhL]1a�^'a�Xje$^'_`I\Ti�X
hLenh/f�ekd�ér],h/X,fB^[©�h!Z�\TfBYb¯1�

ò �xabX�\T�L^'X1`'fs\T^'hLv�X�\T]�]�X�eke�tb\T^'a�e[h/gqX�f�^'hLÝbX6g�l�Y�Ô ¨7_�\�g�Z3_`
X6\T]1aM��dbX,`kY�hLf¹^'abXr�x_T`'WB�/_�\�gD��\Tfsg�^'a�Xo`'X,ekdb�!^'hLfbi�Þ ß�à�e
�nh!^'a�^'abX,hL`´]�_e$^´X�e$^'hLmo\T^'X�e��

ò Ô ¨ _�\g Ñ e�\T�/i_`'h!^'abmÁZ?_T`*]1a�_�ekhLfbic^'a�X=vBhLX,�ne*\Tfsg hLfsgqX,ºqX�e7^'_
mo\T^'X1`'hU\T�Lh/�,X�_8v�X,`x\�e$^'_T`I\iX�mr_Bg�X,���*�xabhLec\�Li_`'h!^'abmÚ\hLmre
\T^�\�^k`I\g�X,pS_TÀ�l<X,^��xX�X�f½^'a�XÐt<X,`kZ3_`'mo\Tfb]�X�_Z���dbX,`'hLX�euh/f
þí�b\Tfsgr^'abX´e$^'_`I\Ti�Xjekts\T]�XP^I\TW�X�fol�YrvBhLX,�nen\fbg�hLfsgqX,ºqX�e��

ò �xabX�t<X,`kZ?_T`'mo\f�]�X�_TZsg�\T^I\n�L_�\�gqhLfbiP\fsg���dbX1`kY t�`'_�],X�ekekhLfbi��

5. COMPARISON WITH RELATED WORKSÔ�¨7_�\�g Ñ e*iX�fbX,`'hL]�h!^�Y�\T�L�/_6�ne=h!^�^'_�X,ºqtq`'X�eke*mo\f�YjX,ºqhLe$^'hLfbiPe$^'_`kp
\Ti�X�\fbg�hLfsgqX,ºqh/f�i�ek]IabX�mrX�e�Û�Ô�¨7_�\�g¹]�_mrtb�LX�mrX�f�^'e�^'a�X�h!`�l<X�fqp
X1Ýb^'er�nh!^'a	^'ab_ekX�_Z�\�ÉsX,ºqhLlb�LX�\Tfsg	X1ºq^'X,fbekhLlb�LX�e$^'_T`I\i�X� �xa�X
Ô�¨7_�\�g�\Ttbtq`'_�\]Ia�],_�mrts\8`'X�e mr_e$^�g�h!`'X�],^'�!Y�^'_Ð^'a�X�V´i�_`I\�¡!³ ² ¤
\Tfsg�§�\T`'e�¡ µ8¤�tq`'_�	�X�],^'e���Æ h!ÀDX,`'X�f�^ ZU`'_�m ^'a�X�ekX���Ô�¨7_�\�g �o©�Ù�¯�hLe
lb\ekX6g�_�f�\ofbX�e$^'X6g¶©�\e�_�tbt<_ekX6g�^'_o`'X��/\T^'hL_fs\�U¯�mr_BgqX����7l<X1^k^'X,`
ekd�h!^'X6g�^'_�¦ §�¨���dbX,`kYqhLfbiqÛc©�Ù�Ù�¯ mr_BgqX��Lejh/mrt<_T`k^I\f�^�t�`'_t<X,`k^'hLX�e
_TZ�X,�/X,mrX�f�^�û�Æ e����nh!^'a�\je$^k`'_�fbi�hLmrts\T],^�_�fo��dbX,`kYut<X,`kZ3_`'mo\f�]�X�Û
©�Ù�Ù�¯xX,ºB^'X�fsgqe�^'abX�\]�],X�ekePtb\T^k^'X,`'f�ects\8`I\�g�hLim ¡!³6»q�<¢�¢6¤7^'_ufbX�e$^'X6g
g�\T^I\�mr_BgqX��Le���^'aBd�ecX�fb]�_mrts\Tekekh/f�i�]�_mrtb�LX,º�¦j§�¨�h/fbg�X,ºqX�e��
¦�V §�eu\T`'Xo`'X�mrhLfbhLek]�X�f�^u_ZP��dbX,`kY�ts\8^k^'X,`'f¹Z?_T`'mo\�LhLekmre�Û�^'a�X

],�/_ekX�e$^�_�fbX�h/e�^'a�X½VPl�e$^k`I\],^��7`'X,X¶à*\T^k^'X,`'fâ¡ ¢�³,¤�� ¾�_6�xX,v�X,`6�
¦�V §�e*\8`'X�Z3_�]�dbekX6g�_�f[e$^'_`I\Ti�Xxmr_BgqX��L�Lh/f�i���\e�`'X1ÉsX�],^'X�g�l�Y ^'a�X�h!`
û�ÆÎekt<X,]�h!Ýs]6\8^'h/_fbe���\fbg�`'X6��dbh!`'X6g�ÝsX��/gqe��=ò�fbX´mo\�Y��x_fsgqX,`��na�Y
��X�g�_�f�_^ogqX�ek],`'hLl<X�e$^'_T`I\i�X�e$^k`'d�],^'d�`'X,e�l�Y½¦PÞ�dbX,`kY¹��dbX,`'hLX�e��
\Tfsg¹\Ttbt��LY�vBhLX,�cpSls\TekX6g���dbX1`kY�`'X1�c`'hL^'hLf�i���ò�fbX�`'X�\ek_�f½hLej^'as\8^
]1`'db]�h/\��Z?X�\T^'d�`'X,e[_TZn\f�¦j§�¨¶e$^'_`I\Ti�X��*ekd�]1a�\ejt<X,`'ekhLe$^'X�f�^�û�Æ e
\Tfsg¹^'abX,hL`�t�`'_t<X,`k^'hLX�e��x\8`'XÐf�_^�X,ºqtb�LhL]�h!^'�LY¹t�`'X�ekX�f�^uhLfM¦PÞ�d�X,`kY
©�f�_`�h/f�¦ §�¨¹h!^'ekX��!Z[ó ¯1� ¥ X�],_�fsgD�s^'abX�f�_^'hL_�f�_Z=¦PÞ�dbX1`kY�mo\8^'X,p
`'h/\T�/hL��X�g�vBhLX,� hLePfb_^PY�X,^´Z?_T`'mo\�L�!Y�g�X,ÝbfbX6gD�sekhLfb],X[^'a�X�`'X,ekdb�!^ _TZ

\f�¦PÞ�dbX,`kY�hLejhLf�t�`'hLfb]�hLt��/X�\��| ôP�1�'�1���uä��3yBÖB{¶õ��|?{/ï6�|?���Lå[g�_�]�dqp
mrX�f�^´Z3`'_�m�hL^'e�h/f�tbdq^6�[æb_`jmr_T`'XuhLfqZ?_`'mo\8^'hL_�f�_�f�¦ V §�e��7\Tfsg
\�gqX,^I\hL�LX6g�]�_mrts\8`'h/ek_f��nh!^'a�X,ºqhLe$^'hLfbi�e$^'_T`I\i�X�mr_BgqX��Le��bekX�Xo¡ £T¤��
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