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Profile :<;>=@?/ACBD:E;F=@?	A>GH:E;F=@?	A>IH:<;>=@?/ACJ
P1 250 250 250 250

P2 1500 500 10 0

P3 300 150 10 0

P4 0 0 400 450

P5 400 500 600 0
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m�q[k�w�q[}�lIr�s�vUp�y ~�pV~Cp�z�o qVp�lIp�y s
�]p�x>|�k�oG~�}�oU}Ar,o qVp�}�lIr�k��-y k�u�w�p�q
y p�u�w&o |O�L®��]�&�?|�p�¯�|�p�}�oU°�o |�qVp�r�|.k�y ~%vUr-r&p�o?r�n�t]|Ao |�}]oYo |�p�q[p�r�n.y o v u.w
|�k&o%~�}�oU}#r,o qVp�}�lIr�}�t�t�k&n�u�o-�]k�q4���FN³k��?}�y y�~�}�oU}�qVp��]p�q[p�u�t�p�r�¢]r�p�p
�]®��?�]k&qT~�p�oU}�vUy r�¥]�Y}�u.~�o |�n.rG}�q[p�qVp�m�q[p�r&p�u�o�}�o vU��pTk��Wo |.p�m�qVk�w�qV}�lI� r
~�}�oU}�qVp��Lp�qVp�u�t�p�{.p�|�}���vUk&q��1��v u�}�y y sY�1o |�p�r�p�|�k�o�~�}�oU}Ar,o qVp�}�lIrTtV}�u
{�p8tVk�lE{�v u.p�~�x�v o |�o |�p � ²%�
qVp�m�q[p�r&p�u�oU}�o,vUk&u�oUk�t�k&u�r,o,qLn�t�oC}
��o qVp�}�l<�%y k�x�¤�qV}�m�|B¢]�1�%¤#¥�}�r�r�|.k�x�uSv uE��vUw�n�qVp#���V�?|.p�u.k�~�p�r
k��*o |�p��1�%¤ }�qVpO|�k&o8~�}�oU};r,o qVp�}�lIr
}�u�~�x#p�vUw�|�o�p�~�~&v,q[p�t�oUp�~
p�~�w�p�r&�FO

src,dest P �[v u�~&v�tV}�o�p?o |.p?u�n�lE{.p�q4k���o,v lBp�r�}�uB}�t�t�pVr&r�oUk|�k&oC~�}�o�}Ir,o,q[p�}�l
src

vUrJ�Lk�y y k�x#p�~!{�s�}�u�}�t�t�p�r�r�oUk!|�k�oN~�}�oU}

#Q$/%'& (�R+*FST3"0�1C$	246 U'V�1'2W3'5X6 & (	9ZY'9	6 U'V�['6 5X5X(	2W(/U'\'0�(	\X2W6 ]	9/^
_ =@`WAba	cedgfXh i�= _ c@jgh�?�a	ckd4fXh i�=

l A7jFA h�m
Coverage

nTo ?	jgp�hWm
Coverage

Similarity
q =riWj>A h�;F=
Entropy

Overlap

P1 P2 0.75 0.75 0.64 25.43 50

P3 0.75 0.75 0.69 24.85 52

P4 0.5 0.5 0.71 48.33 50

P5 0.75 0.75 0.86 24.12 75
P2 P1 1 1 0.64 1.15 50

P3 1 1 0.99 0.04 90
P4 0.33 0.01 0 98.31 0

P5 1 1 0.62 0.97 52

P3 P1 1 1 0.69 0.95 52

P2 1 1 0.99 0.05 90
P4 0.33 0.02 0.02 96.47 2

P5 1 1 0.68 0.74 62

P4 P1 1 1 0.71 1 50
P2 0.5 0.42 0 55.36 0

P3 0.5 0.42 0.02 54.36 2

P5 0.5 0.42 0.45 52.38 40

P5 P1 1 1 0.86 0.43 75
P2 1 1 0.62 2.28 52

P3 1 1 0.68 1.35 62

P4 0.33 0.4 0.45 58.66 40
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�N� Pts � sMs
A->bc

s � P }��

abc
a’

uwvyxXvQz|{g}|{4z|{4~@�g{!�@z4v|����v|z

�w�rx���v|xrv!� x z|{>vy���
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r,o qVp�}�l
dest

�V��|�p?|�k�o-~�}�oU}#r,o qVp�}�lIr%}�u�~Go |�pT�1�%¤�t�}�m�o n�qVp?oUp�lI�
m.k�qV}�yVqVp�y }�o vUk�u�r,|�v m.r�o |�}�o-}�q[p?m.k�oUp�u�o vU}�y y sAlIk�qVp�m�q[p�t�vUr&p�o |�}�uAo |�p
��£S¤;r,v u�t�pXo,|.p�sJ}�qVp.u.k�o?~�p�oUp�q]lEv u�p�~-{�sJ}�uJ}�q]{�v o,q[}�q]vUy s!r�p�y p�t�oUp�~
oUp�lEm.k�qV}�yXqVp��]p�q[p�u�t�pOx�v u.~�k�x­r�vU��p���«]u�}�~�~�v o vUk�u.�Ho |�p*|�k&oE~�}�oU}
r,o qVp�}�lIr?qVp�m�q[p�r&p�u�oT}St�k&lEm�}�t�o4r�n�lElI}�q]sDk���}Gm�qVk�w�qV}�lB�,r?oUp�lI�
m.k�qV}�y#~�}�o�}+q[p��]p�qVp�u.t�p+qVp�y }�o v�k&u�r,|�v m�rJr�v u.t�p+o,|.p�r&p8}�t�t�k&n�u�oJ�Lk�q
���FN k��#}�y y%~�}�oU}�q[p��]p�qVp�u.t�p�r&�Y�%k�qTo |�p�r&p#qVp�}�r�k�u.r&��x#pJr�p�y p�t�oA}
m�qVk�w&qV}�lI� r�|�k�o�~�}]o�}4r,o qVp�}�l�m�qVk�� vUy p���x�|�v�t�|!t�k�u�r,vUr,o�r-k��.}4y vUr,o�k��
|.k�o�~�}�o�}�r�o qVp�}�lBr�}�y k&u�w#x-v o |#o |�p�v qHq[p�r�m.p�t�o,vU��pG¯�|�p�}�oU°G��}�y n�p�r���oUk
q[p�m�qVp�r�p�u�o�v oUr-oUp�lEm�k&qV}�y�~�}�oU}4q[p��]p�qVp�u.t�p4m�qVk�� vUy p���µT}�t�|Pp�y p�lIp�u�o
k���}G|�k�o4~�}�o�}Sr,o qVp�}�l³vUr#}<O1²%jG�X~�}�oU}Ek&{�´Up�t�o P m�}�v q��Xx-|.p�qVpGo |�p²%jÙt�k�qLqVp�r,m�k�u.~�r4oUkNo,|.pAv u.r�o q]n.t�o,vUk&uDo |.}�o�qVp��Lp�qVp�u�t�p�r4o |�p!~�}�oU}
k&{�´Up�t�oU�Y¤#y k�{�}�y�~�}�oU}#k�{�´Up�t�oUrG}�qVp�qVp�m�qVp�r�p�u�oUp�~�{�sSo,|.p�v qT}�~�~&qVp�r&r��
x�|.p�qVp�}�r�|�p�}]mQk&{�´Up�t�oUrA}�qVpTqVp�m�qVp�r&p�u�oUp�~S{�s;}�O

start_address,
allocation_timeP m�}�v q&�%x�|.p�qVp start_address

t�k&q]qVp�r,m�k&u�~�r�oUk
o |.pX{�p�w�v u�u�v u�w#k��1o |�pGt�|�n�u��Ck�� |�p�}�m�lIp]lIk�q]sC}�y y,k�t�}�oUp�~��]k&qHo |�p
k&{�´Up�t�oU�H}�u�~

allocation_time
vUr�o,|.pA��}�y n�pAk��%}Aw�y,k&{�}�y.t�k�n�u�oUp�q

o |.}�o�vUr�v u�t�qVp�lBp�u�oUp�~!}�� o�p�qAp�}�t�|!|�p�}]mP}�y y k�t�}�o vUk�uP¢L��oU}�t��!qVp��Lp�qV�
p�u.t�p�r�}�qVpE� vUy oUp�qVp�~!k�n�o�m�q]vUk�qGoUk!t�k�u.r�o q]n.t�o v,u.w*o |�pEt�k�u�oUp�z�o��L� qVp�p
w&qV}�lElI}�q�� qVk�l�o,|.p?o,q[}�t�pTr�v u�tVp�o |.p�r&p?o s�m�vUt�}�y,y sS|.}���pTw�k�k�~Gq[p��]�
p�q[p�u�t�pTy k�t�}�y v o sB}�u�~S}�q[p�q[}�qVp�y sSo |�pT�]k�t]n�r�k���~�}�oU}Ty,k�t�}�y v o,sOk�m�o vU�
mizations).��� �����	���|�'����
	�����	�����/�����>�	���
�?|�p.|.k�o?~�}�o�}Gr�o qVp�}�l�m�qVk�� vUy p�~�p�r�t�q]v {�p�~-v u*o |.p.m�q[p���vUk�n�r�r�p�t��

o vUk�uJt�}�u�u�k&oY{.p4t�k&lEm�}�q[p�~*}�t�qVk�r�r�lSn�y o v,m.y p�m�qVk�w&qV}�l�q]n�u�r-r,v u�t�p
~�}�oU}Sk�{�´Up�t�o4}�~�~&qVp�r�r&p�rTt�|�}�u.w�pS� q[k�l k�u.pGq]n�uCoUkJ}�u�k&o |�p�qU�Xª�u�p
m.k�r�r�v {.y,p*r�k�y n�o vUk�u+o�k4o,|�vUr�m�q[k�{�y p�l�}�u.~To |�p*}�m�m�qVk�}�t�|+o�}��.p�uNv u
o |�v�r�m�}�m.p�q�vUrHoUkSt�k&lEm�}�q[p�o |.pTy,k�}�~�±Ur,o�k&qVp?v u�r,o q]n�t�o vUk�u.rHo |�}�o-w�p�u��
p�q[}�oUp-o |.p-|.k�o%~�}�oU}#r,o,q[p�}�l¨qVp��]p�q[p�u�t�p�rXv u.r�oUp�}�~��V«LuIk�o |�p�q4x�k&qV~�r��
�Lk�qTt�k�lEm.}�q]vUr�k�uEm�n�q]m�k�r&p�r��Yx�p�qVp�m�qVp�r�p�u�o�}�|�k&o�~�}�oU}#r,o,q[p�}�lÙ{�s
v oUr*}�t�t�p�r�r*r�vUw&u�}�o n�q[p��?x�|�vUt�|OvUr*}�u�k�qV~�p�qVp�~Oy vUr�o�k��.v,u.r�o q]n.t�o v�k&u
²%j�rYo |.}�o�qVp��]p�q[p�u�t�pXo |�pH|�k�o�~�}�oU}Gr,o,q[p�}�l³k&{�´Up�t�oUr�¢Lr&p�pH�HvUw&n�qVpG��¥]�
� |�vUy p?o |�vUr�u�}�lSv u�wAr&t�|.p�lIp?lI}�sAv u�o qVk�~�n�t�p4}�y v�}�r�p�r��Wx�|�p�q[p?o |�p
r�}�lIp�}�t�t�p�r�r�r,v�w&u�}�o n�q[p�t�k&q]qVp�r,m�k&u�~�r!oUk;lEn�y o v m�y p
|�k�o>~�}�oU}
r,o qVp�}�lIr��
}�u�s k��9�]�]y v u�p@~�}�oU}³y k�t�}�y v,o s k�m�o v,lSv���}�o vUk�u t�}�u�u�k�o
p�z�m�p�t�o�}�t�t�p�r�r�o�k%lIk&qVp�m�q[p�t�vUr&p�|.k�o�~�}�oU}4r,o qVp�}�l�v,u.�]k�qLlI}�o vUk�u��
��`�����òGøYdYi]ñ�øYb�c�ó�÷�����ó�÷]g�ó�c�i]e�b
�?|�vUrCr&p�t�o vUk�u>v u���p�r,o vUw�}�oUp�r�o |.pIr�oU}�{�v�y v o s�k��GoUp�lEm�k&qV}�yT~�}�oU}

q[p��]p�qVp�u.t�p�m�q[k�� vUy p�rGn�r,v,u.w8r�p���p�q[}�yH{�p�u�t�|�lI}�q]�.rGo,|.}�oAx#p�qVp�q]n�u
x�v o |;~�vU�9�]p�q[p�u�o%v u�m�n�o�~�}�oU}Nr�p�o�r��W��n�q]o |�p�q+p�z�m�p�q]v lIp�u�oUrAp�z�m.y k�qVp
o |.p*~�vU�9�]p�qVp�u�t�p�r.{�p�oUx#p�p�uNo |.p%{�p�r,o�}�u.~Nx#k�qVr,oXo qV}�v u�v u�w4m�qVk�� vUy p�r
}�u.~Nt�k�u.r�vU~�p�q-o |.pAp��9�]p�t�oGk��-t�k&lE{�v u�v,u.wN~�vU�9�]p�qVp�u�o.o qV}�v u�v,u.wTm�q[k��
� vUy,p�r8oUk³r,s�u�o |�p�r,v���p<}�r�v u�w�y p�qVp�m�q[p�r&p�u�o�}�o vU��p�o,q[}�v u³m�q[k�� vUy p��
��v u�}�y y sY�(x#pXm�qVp�r�p�u�o�m�q[p�y v lSv,u.}�q]sJ~�}�oU}.o |.}�o?p�z.}�lEv u�p�rWo |�pGp��9�]p�t��

o vU��p�u.p�r&r4k���o qV}�v uNm�qVk�� vUy p�r?v u
~�qLv��&v u�wN}�|�k&o�~�}�oU}Ar,o qVp�}�lI� {�}�r�p�~
m�q[p��]p�oUt�|�v u�w*k�m�o v,lSv���}�o vUk&u��
�	� 
��T�	 '�>���y���>�"���	¡C¢£�>��¤'
�¥'
	¡|
	�	¦
��|�p�m�qVk�w�qV}�lBr�n�r�p�~+v u8o |�vUrEr,o,n.~�s8v u.t�y n.~�pJr�p���p�qV}�y�k��?o |�p

� ²Hµ4jXv u�oU�������G{.p�u�t�|�lB}�q]��r��[{�k&z�r,v,lB�W}#r,oU}�oUp��]k��L� o |�p��]}�qLo%w&qV}�m�|.�
vUt�rA}�m�m�y vUt�}�o,vUk&u;�]���]�?}�u.~Bp�r�m�qVp�r&r�k��?}T|�p�}�m�� v u�oUp�u�r,vU��pT{�k�k�y,pV}�u
lEv u�v,lSv���}�o vUk�uIm�qVk�w�qV}�lB���?|�p�{.p�u�t�|�lB}�q]��rS¢]}�u�~Eo |�pJr,oU}�u�~�}�q[~
y v {�qV}�qLvUp�r&¥Xx#p�qVp.v,u.r�o q]n�lIp�u�oUp�~*x�v o |Aí8vUt�q[k�r&k�� oU� r�§�n�y t�}�u*oUk�k�y[oUk
m�q[k�~�n.t�pN}+~�}�oU}+}�~�~�q[p�r&r%o qV}�t�p+}�y k�u.wBx�v o |Ov u��]k&q]lI}�o vUk�u�}�{�k&n�o
|�p�}]m�}�y y k�t�}�o vUk�u�r��b§�n.y,t�}�u>vUrJ}�u�p�z�p�t�n�o�}�{.y pEv u�r,o,qLn�lIp�u�o�}�o vUk&u
r,s�r,oUp�l³r�v lEvUy }�qHoUk-�?��ª�í }�u.~-µ?µ?¡P�]�����(�����]���?|.p.{.p�u�t�|�lB}�q]��r
x#p�qVp�q]n�uDx�v o |D}GlEv u�v lSn�l k���o |�qVp�pA~�vU�9�]p�qVp�u�o�v u�m�n�o4~�}�oU}Ar&p�oUr
}�rI~�p�r�t�q]v {�p�~8v u��-}�{.y,p����*������� m�p�qVy {�lS��� rEo qV}�v u�v u�m�n�oUrIx#p�qVp
r�t�}�y p�~�oUkAw�p�u�p�qV}�oUp4}�r�lI}�y y p�q�~�}�oU}�qVp��]p�q[p�u�t�p�o qV}�t�p���ª�n�q�t�|.k�vUt�p
k���{�p�u�t�|�lI}�q]��rTx#}�r�v u��Ly n�p�u�t�p�~�{�sJo |�pS}���}�vUy }�{�v�y v o s>k���lEn�y o vU�
m�y pXv u�m�n�o�~�}�oU}Gr�p�oUrYo |.}�o?w�p�u�p�qV}�oUp�~#~�}�oU}XqVp��]p]qVp�u�t�pXo qV}�t�p�r?k�u#o |�p
k�q[~�p�q#k���}*�]p�x�w�vUw�}�{�s�oUp�r&����oU}�t��+qVp��]p�q[p�u�t�p�r�x#p�qVp*� vUy oUp�q[p�~Nk&n�o
}�u�~A~�kGu.k�o�}�m�m�p�}�q.v uAo |�p?o qV}�tVp��[�?|.p?|�pV}�mB}�y y k�t�}�o vUk�uAv u.�]k�q]lB}��
o vUk�u>x#}�r?m�qVk�t�p�r&r�p�~�oUk�{�n�vUy ~J}GlI}�m>k��H|�p�}�m>k&{�´Up�t�oUr&�(�<|�pV}�m
k�{�´Up�t�o­v�r }¨O

start_address
�

allocation_timeP m�}�v q }�r
~�p�r�t�q]v {.p�~Np�}�qVy vUp�q&��x�|�p�q[p

allocation_time
vUr4}*w�y,k&{�}�yXt�k�n�u�oUp�q

o |�}�o�v�rHv u.t�qVp�lIp�u�oUp�~S}�� oUp�q4p�}�t�|B}�y y,k�t�}�o vUk�u�� � p�n.r&p�~Go |�vUrHu�}�lB�
v u�w;r�t�|�p�lIpNoUkQ}�t]|�vUp���pNlI}�z�v lEn�l ~&v�r�t�q]v lEv u.}�o,vUk&uQ{.p�oUx�pVp�u
|�p�}]m>k&{�´Up�t�oUr&�Hÿ#p�}�mD}�~�~&qVp�r&r�p�r?v uCo |�pGo q[}�t�pSx#p�qVp�qVp�m�y }�t�p�~#{�s
o |�p�v qEt�k�qLqVp�r,m�k�u.~�v u�wA|�p�}�m�k&{�´Up�t�o-u.}�lIp����?|�p+}�{�r,o qV}�t�oUp�~O~�}�oU}
qVp��Lp�qVp�u�t�p#o qV}�tVpCx�}�rA�]p�~SoUkI� µ��! �«L�' #£S��x�|�v�t�|Bm�qVk�~�n�t�p�~B}
t�k�u�oUp�z�oU�]� q[p�pÙw�qV}�lElB}�qU�E�?|�p©K#�C¤ qVp�m�q[p�r&p�u�oU}�o vUk�u k��Bo |�vUr
w�q[}�lElI}�q��Xt�}�y y p�~ � |�k�y pG²Hq[k�w�qV}]l ��o qVp�}�lIrT¢ � ²%��¥]�Xx#}�r#}�u.}��
y s���p�~*oUkAvU~�p�u�o,vU� sO|�k&o#~�}�oU}+r,o,q[p�}�lIr�¢]r&p�p��HvUw�n�qVp+��¥]���%k�qEp�}Vt�|
v u�m�n�o!~�}�oU}Dr�p�oU�#p�y p���p�uQ|�k&o!~�}�oU}Dr,o qVp�}�l m�qVk�� v�y p�rOx#p�qVpDt�k�y �
y p�t�oUp�~��1�?|�p�r�pG|.k�o4~�}�oU}Ar�o qVp�}�l@m�q[k�� vUy p�rT~�vU�9�]p�qVp�~#v uCo,|.pGlI}�z�vU�
lEn�lÙ|.k�o�~�}�o�}#r�o qVpV}�lÆr,vU��p-m�p�qLlEv o,oUp�~E¢ lSv,u�v lEn�l�r�vU��p#x�}�rGr�p�o
oUkC��v u>}Vy,y�t�}�r�p�r�¥]�Xx�|�v�t�|Dx#}�rT��}�q]vUp�~C� qVk&l ���H�����H����� � � � �H�������
�?|.pE|�k&oN~�}�o�}Br,o,q[p�}�l m�qVk�� vUy,p�rNx�p�q[pIt�k&lEm�n�oUp�~>r,n�t�|>o |�}�o4v u
p�}�t�|Ot�}�r�p�o |�p�|�k&o-~�}�oU}4r�o qVp�}�l�q[p��]p�qVp�u.t�p�r�qVp�m�qVp�r�p�u�oUp�~A���>N@k��
}�y y m�qVk�w�qV}�l�~�}�oU}-q[p��]p�qVp�u.t�p�r&�VµT}�t�|Bk��Wo |�p�r�p�|�k�o%~�}�oU}#r,o qVp�}�lIr��
x�|�vUt�|Ox#p�qVp�qVp�m�qVp�r&p�u�oUp�~�{�sAo |�p�v q�y k�}�~�±Ur,oUk�qVp�²%j>}�t�t�p�r&r%r,vUw�u.}��
o n�q[p��Wx#p�qVp4x�q]v o oUp�uSoUkA}4� vUy pT}�y k�u.wSx�v o |Ao |�p�v q�t�k�lEm�n�oUp�~A¯�|�p�}�oU°
¢ m�qVk�~&n�t�o+k���u�n�lE{�p�qOk��Ar,o qVp�}�l ~�}�oU}SqVp��Lp�qVp�u�t�p�rN}�u�~>r,o,q[p�}�l
qVp�m.p�o v,o vUk&u7� qVp�¬�n.p�u�t�s�¥L����|�p�r�p�|�k&oA~�}�o�}Cr,o qVp�}�l }�t�t�p�r&rSr,vUw�u.}��
o n�q[p.m�qVk�� vUy p�r-x#p�q[p.n�r�p�~%oUk%v u.��p�r,o,vUw�}�o�pXo,|.p�r,o�}�{�vUy v o sJk��(o |.p.m�qVk��
w�q[}�lI� r�o�p�lSm�k�q[}�yY~�}�oU}�qVp��Lp�qVp�u�t�p�m�qVk�� vUy,p�r��
�	� ��ª�
	�� '�	�>�|�'��«!�>�� '
	�>��¡b���	����¬���­��>�����'®>�E¯M��
	­��|¡|�>�
��vUw�n�qVpG��vUy,y n.r�o qV}�oUp�rWn�r,v u�w�o |�pGk���p�qVy }�m#m�p�qVt�p�u�oU}�w�pXlIp�o qLv�tHoUk

pci ° y k�}�~*}
...

pcj ° r,oUk�qVp�{
...

pck ° y k�}�~*t

<<pci
��} P � O1m�t j,b>,<pck

� t P/P ° ��� � � ��� �����
...

ÿ#k&o�~�}�oU}4r,o,q[p�}�l
Heat

<pci
��m.t

j
�&m�t

k
� P ° ��� � � ��� �����

...

�Ct�t�p�r�r-r�vUw�u.}�o n�qVp
Heat

ÿ#k&o�~�}�oU}4r,o,q[p�}�l�m�q[k�� vUy p �Ct�t�p�r�r-r�vUw�u.}�o n�qVp�m�qVk�� v�y p
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t�k&lEm�}�q[p�|�k&o�~�}�oU}4r,o,q[p�}�l�m�q[k�� vUy p�r�o |�qVk&n�w�|*o |�p�v q�}�t�t�p�r�r-r�vUw&u�}��
o n�qVp�r&���Jr�~�vUr�t�n�r�r&p�~���p�y p���p�u!~&vU�L�Lp�qVp�u�oWoUp�lEm�k&qV}�y[qVp��]p�q[p�u�t�p.m�q[k��
� vUy,p�r+¢Lt�k�q]qVp�r,m�k&u�~&v,u.wCoUkNv u�t�qVp�}�r,v u�w
y v lEv oUrNk&uDo |.pAlI}�z�v,lSn�l
r,vU��p#k��W|.k�o%~�}�oU}#r�o qVp�}�lBr&¥?x#p�qVp#w�}�o,|.p�qVp�~E�Lk�qTp�}�t�|E{.p�u�t�|�lB}�q]�
v u�m�n�o*~�}�oU}Cr�p�oU�Y�?|�pCk���p�qVy }�mIm�p�q[t�p�u�oU}�w�pC�Lk�qNp�}�t�|Q~�}�oU}�m.k�v u�o
q[p�m�k�qLoUp�~Gv uAo,|.pTw�q[}�m�|Or�|.k�x�uSv uA��v�w&n�qVp4�GqVp]m�qVp�r�p�u�oUr�o |�pT}���p�qV�
}�w�pCk��4}�y y�m�k�r�r,v,{.y p#o qV}�v u�� oUp�r,o%m�p�q]lSn�oU}�o vUk�u�rA�]k&qTo |�pC~&vU�L�Lp�qVp�u�o
v u�m�n�o-~�}�oU}#r�p�oUr&�Wp�z.t�y n.~�v u�wGn.r�v u�wGo |�pTr�}�lIp#~�}�oU}#r�p�o%}�rHo |�p?oUp�r�o
}�u.~4o qV}�v uEm�qVk�� vUy p����?|.p-oUp�q]l ����"����H��M������ "�� vUrXn�r�p�~�o�k�v u�~�vUt�}�oUp
o |.}�o�}�t�t�p�r&rGr,v�w&u�}�o n�q[p�r�� q[k�lÙoUx#kE~�vU�L�Lp�qVp�u�oHm�qVk�� v�y p�rGx#p�qVp�t�k&u��
r,vU~�p�qVpV~OoUkOqVp�m�qVp�r�p�u�o#o |�p8r�}�lIp+m�qVk�� vUy p�~�p���p�u�oCk�u�y sPv��Go,|.p�s
x#p�q[pTv�~�p�u�o vUt�}�y�v,uOoUp�q]lIr*k���{.k�o |Bo |�pNy k�}�~&±Ur�oUk�q[pT²�j�rA}�u.~So |�p
k&qV~�p�q�k��(o |�p�r�p.²�j�r��&�?|�vUr�lBp�o,qLvUt.v�rYlIk�r,oWqVp�y p���}�u�oYoUk*k&m�o v lEvU��}��
o vUk�u.r%r,n�t�|!}�r�m�qVp��]p�oUt�|�v u.w����]k&q�x�|�vUt�|Ao |�p4k&qV~�p�qGk��.~�}�oU}4r,o qVp�}�l
q[p��]p�qVp�u.t�p�r%vUr-v lEm�k&q]oU}�u�oU� � v o |Oo |�vUr�t�k�lEm.}�q]vUr�k�uOlBp�o,qLvUt���{�k&z��
r,v lI� rHm�qVk�� vUy p�r�}�qVp�o |.p�lIk�r�o%r,oU}�{�y p#}�u.~E������� p�k�uSo |�p#y p�}�r,oU�VþCk�o
r,n�qLm�q]vUr,v u�w�y sY�Vo,|.p�w&qV}�m�|Ir,|�k�x�rHo,|.}�o�}�rXo |.p-lI}�z�v lEn�l¨|�k&o�~�}�oU}
r,o qVp�}�l�r,v���p�vUr�v u�t]qVp�}�r&p�~���o,|.p4p�z�}�t�o-k���p�qVy }�mA{.p�oUx�p�p�uO~&vU�L�Lp�qVp�u�o
m�qVk�� v�y p�r#~�p�t�qVp�}�r�p�r�}�r#y,k&u�w�p�qSr�o qVp�}�lIr#}�qVpEy p�r&r#y v �.p�y sJo�k*|.}���p
}�t�t�p�r�r#r,vUw�u.}�o,n�qVp�r�o |.}�o?lB}�o�t�|Dp�z�}�t�oUy s��(�%k�qAt�p�qLoU}�v,uCm�qVk�w�qV}�lIr��
r,n�t�|­}�rD� � ��� �&m�q�}�u�~�������� p�k�u.��o |.pQ~�q[k�m�k��L�AvUrD�]}�v qVy s�m�q[k��
u.k�n�u.t�p�~���x�|.p�qVp�}�r��Lk�q#k&o,|.p�qVrXv,oHvUrXlIk�qVp�w&qV}�~�n.}�y ��í7k�r,oGk��Yo |�p
~&qVk�m.k��9�Gk�t�t�n�q[r�}�r-o |�p4lB}�z�v lEn�l r,o qVp�}�l y,p�u.w�o |!vUr-v u�t�qVp�}�r�p�~
� qVk�l��#oUkT������x�v,o |
y v,o oUy pA}�~�~�v o v�k&u�}�y.~&qVk�m.k��9�%k�tVt�n�q]q]v u.wC}�r�o |�p
r,o qVp�}�lÆy p�u�w&o,|+vUr.v u.t�qVp�}�r&p�~+� qVk�lÙ���4oUk+��������jGy k�r&p�q#p�z�}]lEv u�}��

o vUk�uPk��Xo |�p�m�qVk�� vUy p+~�}�oU}4q[p���p�}�y p�~*o |�}�o?o |�vUr-vUr�{�p�t�}�n�r�pEy k�u�w�p�q
|�k&o�~�}�oU}#r�o qVp�}�lBrG~�k�u�k�o%t�k�u�o q]v {�n�oUp�r,n�{.r�oU}�u�o vU}�y y s+oUk�o |�p#k���p�q[�
}�y yVm�q[k�� vUy p4¯�|�pV}�o�°��
� pIx�}�u�oUp�~OoUk�p�r,o v lI}�oUp+o |�p+v lEm�}�t�oCk��E}�t�t�p�r�r!r,vUw�u�}�o n�qVp

y k�}�~&±Ur�oUk�q[p.²%j
k�qV~�p�qGk&u�lI}�oUt�|�v u�w-|�k&o?~�}�oU}Gr�o q[p�}�lIr�}�t�qVk�r�r�~&v��L�
�]p�q[p�u�oWm�qVk�w�qV}�l�qLn�u�r��&�-k*~�k%o |�vUr&��x#p.vUw�u�k&qVp�~*}�t�t�p�r�r-r,vUw�u�}�o n�qVp
y k�}�~&±Ur�oUk�q[p-²%j�k&qV~�p�q4}�u�~�o qVp�}�oUp�~E}�t�t�p�r�r�r�vUw�u.}�o n�qVp�r�}�rGr�p�oUrG�]k&q
lI}�oUt�|�v,u.wQm�n�qLm�k�r�p�r�� � p�t�}�y y p�~Qo |�vUr �����O��M����&� "�� }�u.~Qo |�p
qVp�r,n�y oUr?}�qVpGr�|.k�x�u�v u���vUw�n�q[pX�����?|�vUrWlIp�o q]vUtXvUrYlIk�r�o�qVp�y p���}�u�o�oUk
~�}�oU}�y,}�s.k�n�o?k�m�o v lEvU��}�o vUk�u�r-r,n�t�|!}�r-t�y n.r�oUp�qLv,u.w���o |.}�o�~�k%u�k�oYq[p�y s
k�uSo |�p#k&qV~�p�q4k��?~�}�o�}Tr�o qVp�}�l§p�y,p�lBp�u�o�qVp��Lp�qVp�u�t�p�r��V�?|.p#k���p�q[y }�m
m�p�q[t�p�u�oU}�w�pXlIp�o q]vUtXvUr�}��9�]p�t�oUp�~-vU�1|�vUw�|J� q[p�¬�n�p�u.t�sJp���p�u�o�r?~�k-u.k�o
}�m�m.p�}�q#v u8{.k�o |8o |.p�o�p�r,oA}�u�~Eo qV}�v u8m�q[k�� vUy p�rSk�q#vU��o |.p�qVp�y }�o vU��p
x#p�vUw�|�oJk��Ep���p�u�oUr�vUr!r,v�w&u�vU� vUt�}�u�oUy s<~&vU�L�Lp�qVp�u�o#v u�o |�p+oUp�r�oC}�u.~
o qV}�v uAm�qVk�� v�y p�����vUw�n�qVp��Ot�k�u.� v q]lIr�o |�}�oYo |�p�qVp�y }�o vU��p4t�k�u�o q]v {�n�o vUk&u
k��;~�vU�9�]p�q[p�u�oD|.k�o�~�}�o�}Ùr�o q[p�}�lIr>oUk<o |.p¦k���p�qV}�y yCm�q[k�� vUy p7vUr
p�z�o q[p�lIp�y sBr,o�}�{.y p#¢Lp�r�m.p�t�vU}�y,y sO�]k�q�|.k�o-~�}�oU}Tr,o,q[p�}�lIr�k���y p�u�w�o |O�
oUkN����¥-}�t�qVk�r&r�o |�p*~�vU�9�]p�qVp�u�o.m�q[k�� vUy p�r&� «]u
}�~�~&v o,vUk&u���t�k�lEm�}�qLvUr&k&u
x�v o |A��vUw�n�qVp4�%v u�~�vUt�}�oUp�r�o,|.}�oYlIk�r,oYv,lSm�k�qLo�}�u�oY|�k�o�~�}]o�}4r,o qVp�}�lIr
lI}�oUt�|7¢]�]k&qJp�� w�� �%r&p�pJ������� p�k�u.¥-vU�-o |�p!}�t�t�p�r�rEr�vUw&u�}�o n�qVp!y k�}�~�±
r,oUk�qVp.²%j
k�qV~�p�qXvUrYvUw�u�k&qVp�~�����n�q]o |�p�q��&o |.p�~�p�t�q[p�}�r&p.v uJk���p�qVy }�m!}�r
y k�u.w�p�qX|�k�o?~�}�oU}4r,o qVp�}�lIr-}�q[p�v u�t�y n.~�p�~%v uAo |.p�oUp�lEm�k&qV}�yVm�qVk�� v�y p�r
¢ lB}�z�v lEn�l r,o,q[p�}�l r,vU��pTvUr%v u�t�qVpV}�r&p�~O� qVk&l �AoUkA����¥.vUr%lEn.t�|
y p�r�rEr�vUw&u�vU� vUt�}�u�oAx�|�p�u8n�r,v u�w �����G��M����&� "�� }�rGo |�pJt�k�lEm�}�qLvUr&k&u
lIp�o q]vUt�� � v,o |So |�vUr�t�k�lSm�}�q]vUr�k�uSlIp�o q]vUt��W��®���� t�qV}�� o sB}�u�~G{.k�z�r,v l
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Benchmark
Description

Inputs

175.vpr
²�p�q[�]k�q]lBr�m.y }�t�p�lIp�u�o�}�u.~�qVk&n�o v u�w%v u
�H²%¤��Cr%¢L�1²�µTjD��������¥

«]u�m�n�o�� ° ²%y }�t�p4}�u�~%qVk&n�oUp4� qVk&l�� ²�µTjJoUp�r,oYv u�m�n�o
«]u�m�n�o�� ° ²%y }�t�p4}�u�~%qVk&n�oUp4� qVk&l�lIk�~�vU� vUp�~*�1²�µTjCoUp�r�oYv u�m�n�o«]u�m�n�o�� ° ²%y }�t�p4}�u�~%qVk&n�oUp4� qVk&l�lIk�~�vU� vUp�~*�1²�µTjCoUp�r�oYv u�m�n�o

186.crafty
jX|�p�r�r�m�y }�s�v u.w�m�q[k�w�q[}�l�¢]� ²�µTj>��������¥ «]u�m�n�o�� ° w�}�lIp4�*� qVk�l­�1²�µTjCoUp�r�oYv u�m�n�o«]u�m�n�o�� ° w�}�lIp4�*� qVk�l­�1²�µTjCoUp�r�oYv u�m�n�o«]u�m�n�o�� ° w�}�lIp4�*� qVk�l­�1²�µTjCoUp�r�oYv u�m�n�o

252.eon
²Hq[k�{�}�{�v�y vUr,o v�t.qV}�sAo q[}�t�p�q�¢]� ²�µTj>��������¥ «]u�m�n�o�� ° t�|.}�v,qU� tVk�k��!� qVk&l�� ²HµTjCoUp�r,oYv,u�m�n�o

«]u�m�n�o�� ° t�|.}�v,qU� �.}�´ v s�}4� q[k�l�� ²�µTjJoUp�r,oYv u�m�n�o
«]u�m�n�o�� ° t�|.}�v,qU� qLn�r,|�lIp�vUp�qG� qVk�l­� ²HµTjCoUp�r�oYv u�m�n�o«]u�m�n�oY� ° t�|.}�v,qU� tVk�k��!� qVk&l�� ²HµTjCo qV}�v u*v,u�m�n�o

253.perlbmk
«]u�oUp�q]m�qVp�oUp�q-�Lk�qYo,|.p�²%p�qVy(r�t�q]v m�o v u�w4y }�u�w&n�}�w�p
¢]� ²HµTjD��������¥

«]u�m�n�o�� ° lIk�~�vU� vUp�~%m�p�qV�Lp�t�o�� qVk�l­� ²HµTjCo qV}�v uAv u�m�n�o«]u�m�n�o�� ° lIk�~�vU� vUp�~*r&t�q[}�{�{�yY� qVk�l­�1²�µTjCo,q[}�v uAv u�m�n�o«]u�m�n�o�� ° lIk�~�vU� vUp�~*~�vU�9� lI}�vUyY� qVk&l�� ²�µTjJo qV}�v u*v u�m�n�o

boxedsim
µT��p�u�oU�L~�q]vU��p�u!r�v lSn�y }�o v�k&uOk��.r,m�|�p�q[p�r
{�k�n�u�t�v u�w%v uO}�{.k�z!�]���

«]u�m�n�o�� ° �%{�}�y y r-r�v lEn.y,}�oUp�~*�]k�qG������lIr�p�t«]u�m�n�o�� ° �*{�}�y y r-r�v lEn.y,}�oUp�~*�]k�qG������lIr�p�t«]u�m�n�o�� ° � {�}�y y r-r�v lEn.y,}�oUp�~*�]k�qG������lIr�p�t
espresso

²�p�q[�]k�q]lBr�{.k�k�y p�}�u!� n�u.t�o vUk�uAlSv,u�v lEvU��}�o v�k&u�«]u�m�n�o�� ° z.��~�u«]u�m�n�o�� ° k&m�}«]u�m�n�o�� ° o v



|.}���p�o,|.p?lBk�r,o-r�oU}�{.y,p�m�q[k�� vUy p�r%}�u�~Ap�r,m�qVpVr&r�k�o,|.pTy p�}�r,oU�[«LuB}�~�~�vU�
o vUk�u.�Wo |�p+~�vU�9�]p�qVp�u.t�pT{�p�oUx#p�p�uOo |�pTlIk�r�o�}�u.~By p�}�r,o�r,o�}�{.y pTm�q[k��
� vUy,p�rPvUr�lEn.t�| y p�r&rPm�qVk&u�k�n�u�t�p�~¨o |�}�u§o |�p@t�k�q]q[p�r�m.k�u�~&v,u.w
~&vU�L�Lp�qVp�u�t�p.v,u*��v�w&n�qVp����
�Hq[k�l­�HvUw&n�qVp�r��!}�u.~A�!v o#}�m�m�p�}�qVr�o,|.}�o#}Ey,}�q�w�p+� q[}�t�o v�k&uPk��

o |.pXlIk�r,o�v,lSm�k�qLo�}�u�o�|�k�o�~�}�o�}Gr,o qVp�}�lIrW|�}���pXo |�p�v q�~�}�oU}Gp�y p�lIp�u�oUr
q[p��]p�qVp�u.t�p�~�v,uJo |.pEr�}�lIpSk�qV~�p�qS}�t�q[k�r�r#~�vU�9�]p�qVp�u�o?m�qVk�w&qV}�l³q]n�u.r
¢Lp�r�m.p�t�vU}�y,y sJ�Lk�q�r,o qVp�}�lIr?k��Hy p�u�w&o,|C�-oUk�����¥]�(x�|�vUy pXo |�pXqVp�r,oW|.}���p
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u�v u�w-m�qVk�� v�y p�r���²%k�y y v u�w��(x�|�vUt�|Jw�vU��p�r?k�u.pG��k&o�pGk&u�{�q[}�u�t�|J~&v qVp�t��
o vUk�u<oUk<p�}�t�|<m�q[k�� vUy p��4v�rJu�k�oD}�m�m�y vUt�}�{�y p8oUk�o�p�lSm�k�q[}�yJ~�}�oU}
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m�qVk�� v�y p�r�m.��m��&m�����m���m.��m�����m.��m��&m�����m��&m���m���x#p�qVpJt�k�lEm�n�oUp�~
}�u.~%n�r�p�~*}�r�o qV}�v u*m�qVk�� v�y p�r��]k�qXm����&m����&m�����}�u.~%m��%qVp�r,m�p�t�o vU��p�y sY�
�?|�p�qVp�r�n.y o�rE�Lk�qCp�z�}�t�oSk���p�qVy }�m7t�k�lEm.}�q]vUr&k&u�}�q[p!r,|�k�x�u8v u

��vUw�n�qVp������Ht�}�y p�~4m�qVk�� vUy p�r�}�q[p*k&u
}���p�qV}�w�p�r�y v�w&|�oUy s+{�p�o oUp�q�o,|.}�u
v u.~�vU��vU~�n.}�yVm�qVk�� vUy p�r�{�s!}�qVk�n�u�~%�"NJ�&«]u!}�~�~�v o vUk�u.��o |.p4~&v��9�]p]qVp�u�t�p
{.p�oUx�pVp�u8o |�p#{�p�r�o*}�u�~8x#k&qVr,o�v,u.~�vU��vU~&n�}�yHo qV}�v uIm�qVk�� vUy,p�rSx�|�vUy p
u.k�o>}�y x�}�s.rOv u�r,vUw�u�v�� v�tV}�u�oP¢L��®gç.���>N �]k&q7p�r�m�qVp�r&r�k��T{.k�z�r,v lI�
������� m�p�qVy {�lS��¥]�1vUr?lEn�t�|Dr�lB}�y y,p�q%o |�}�uCo |�pS~&vU�L�Lp�qVp�u�t�p�qVp�m�k&q]oUp�~
�Lk�q.{�qV}�u.t�|Sm�qVk�� v�y p�r�{�sA��vUr�|.p�q4}�u.~G��qVp�n.~�p�u�{.p�q[w�p�q4�L�1���L�e Cr,v,u.w
r�t�}�y p�~�o qV}�v u<m�q[k�� vUy p�rPr�y vUw�|�oUy s<qVp�~&n�t�p�rJo,|�vUrP��}�qLv�}�o vUk�u.�4�?|�p
}���p�qV}�w�p*m�qVk�� vUy,p!k���p�qVy }�m8vUr+}�qVk&n�u�~8���>N x�|�p�u8n�r,v u�w
r�t�}�y p�~
o q[}�v,u!m�qVk�� vUy,p�r����?|�v�r�r�n.w�w�p�r,oUr%o |�}�o#}+y }�q�w�p+� qV}�t�o vUk�u�k��.v lEm�k&qV�
oU}�u�o�|�k&o4~�}�o�}Ar,o qVp�}�lIr?q[p�m�p�}�o4}�t�q[k�r�r?q]n�u�rTx�v o |Co,|.pSr�}�lIpA~�}�oU}
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~�}�oU}�v u�~&v�t�}�oUp�rHo |.}�o�o |�p�r�p�|�k&o%~�}�oU}Tr�o qVp�}�lIrHo |.}�o%p�z�}�t�oUy sSlI}�oUt�|
}�q[p�|�vUw�|�y sBr,oU}�{�y p��Wx-v o |SqVk&n�w&|�y sB���FN@k���o |�p�r�p#r,o qVp�}�lIr�vU~�p�u�o vU�
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m�}�q[p.m�qVk�� vUy p�r&�&�?|.p�w�qV}�m�|�v u�~�vUt�}�oUp�r-t�k&u�r,vUr�oUp�u�oUy s*|�vUw�|!k���p�qVy }�m�r
¢]k���p�qE���FN@v u�}�y,y-t�}�r�p�r�¥]�Wv q]q[p�r�m.p�t�o v���pNk���x�|�p�o |�p�q�v u�~�vU��vU~&n�}�y
o qV}�v uBm�q[k�� vUy p�rAk&q+r&t�}�y p�~So qV}�v uBm�q[k�� vUy p�rA}�q[p#n.r&p�~��Y«Lu;}�~�~�v o vUk�u.�
o |�p#~�vU�9�]p�q[p�u�t�p�rX{.p�o�x#p�p�uEo |.p-{.p�r�o%}�u�~Ex#k�q[r�o�m�qVk�� vUy p�rG}�qVp�u�p�w��
y vUw�v {�y p��[�?|�vUr�r�n.w�w�p�r,oUrHo,|.}�o%�]k�q4k�m�o,v lEvU��}�o vUk�u.r�x-|.p�qVp�o |�pTk�qV~�p�q
k��Hp�y p�lIp�u�o�rYv uJ}�~�}�o�}Gr�o q[p�}�l�vUrYu�k&oWv lEm�k&q]oU}�u�oU�&m�qV}�t�o vUt�}�y y sJ}�u�s
o qV}�v uAm�q[k�� vUy p4t�}�uA{�p�n�r�p�~�oUkAw�n�vU~�p?o |.pTk&m�o v lEvU��}�o v�k&u���jGk&lEm�}�q[�
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}���p]qV}�w�p��Yx-|�vUt�|+vUrG}�r,lI}�y y p�q#��}�q]vU}�o,vUk&u+o |�}�uEv u+o |.p�t�}�r�p�k��Wo |�p
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