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�}e=c_N�c_Z+HJc´WaN�K�MCd?i�H�cadCe=b"dC`�b�ejc´H�b�dy`a`_��N�Z�N�WaNQ`adCb+i1NhcaZ�NQi�e=`_c
eJmGb�e�r$NS`aK�MCdCc_c_dCb�x"H�Mµù]H�u$`�`_��WaK+H�`a`_N�`�\�,�A
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g]c�c_Z>N�ILe=I�N�b$c[þ e=��W���N�b+iaZ�I\HJW_¬v`a��dCc_N�i1e=b>`_dC`_ca`�e�m\B��
K�Wae=��MCN�I�` i1ejMCMyN�i1c_N�r m�Wae=IMCdCc_N�W1H�c_�>W_N£þ�`aN�N �UT=����m�e=Wvr$NVú
c1H�dCMC`�A]�]N�WaN£þ]ù�NSe=b>Myu�i1e=b>`_d?r$N�WRc_Z>e=`_N�B��"K>W_e=�>MyN^IL` ù]Z�e=`aN
p�e�r$�>M H6ú T �S`ae=MC��cadyejb�`QHJW_NSb>e=c]c_ejcYHJMyMCu�H�MCdCx=b�N�r»W_dCx=Z$c}m�W_ejI
caZ�NR�+N�xjdCb�b�dCb�x+A
¯]Z�NnK�Wae=x=W1H�I�`�ù´N�WaNsi1e=I�K�dCMCN�r)m�e=W�H�B��=¢ K�Wae'i�N�`_`ae=W
p�HJ`Y�	H�W	p��uú�B!ûl�$k_p�t�ü��wuRej��WGp�e�r$�>M H6ú T �]i1e=I�K�dCMCN�W�A�ghKtú
K�MCd?i�HJc_dCe=b�e�m�c_Z�N"H���cae=I�H�c_d?iRH�MCdCx=b>ILN�b$c�e=K�cadyI�dC��H�cadyejbLdCI�ú
K�Wae��=N�rXc_Z�N�N�F'N�i1��c_dCejb;cadyI�N�`3e�m�caZ�N�K�Wae=x=W1H�I�`3�wu�e��=N�W�@w±10
ejbsH��=N�W1H�x=NjAµ« N�i�HJ��`_N�ej��W^ù�e=Wa¬ ejb p�e�r$�>M H6ú T ��i1e=I�K�dCMqú
N�Wa`�m�e=W]p�k_p�t/I�H=iaZ�dCb�N�`Oþ=b�H�ILN^Myu"~3gR�]`�e�mù´ejW_¬$`_c1H�c_dCejb�`
HJb+r û��$dCW_c_��H�M¡ü9`_Z+HJW_N�r ILN^ILe=Wau I"�>MycadCK�W_e�i1N�`a`_ejW_`[þ�dC`L`ac_dCMCM
dCb�K�Wae=x=WaN�`_`Oþ ù´N�i�H�b�b>e=c9K�W_N�`aN�b$c\HJbwunILN�H�`_�>W_N�I�N�b$c_`Rm�ejW
caZ�N�I AR« ��c�ù´N9N1F�K+N�i1cSN��jN�b ��N�cac_N�WSWaN�`_�>Myca`S`_dCb+i�N;WaN�ILejc_N
i1ejILI"��b>d i^H�c_dCejbSdC`]ILe=WaNQi1ej`_caMyu$A
z>e=W�cadCILN�ILN�H�`_�>W_N�I�N�b$c_`Åù�Ns��`aN�r*caZ�N Z�dCx=Z*WaN�`_ejMy�tú
cadyejbµtR�9� c_dCILN�W�e=b�caZ�NLp�H�`1�	H�W�A�« N�MCe@ù�þKR�� " � �J,!24365 �´HJb+rR�,$372 � " � �J,!28395 �=W_N^K�W_N�`aN�b$c´K>W_e=xjWYHJI*N1F�N�i1��cadyejb;cadCILN�`uù]dycaZSc_Z>NejK�c_dCILdC��HJc_dCe=bPc_N�iaZ�b�d?¨j��N�`�K�WaN�`_N�b$caN�r�dCb"c_Z�N�K+H�K�N�W]H�K�K>MydCN�r
HJb+r�b�e=chHJK�K�MCdCN�r]þjW_N�`aK+N�i�c_dC�=N�MCu$A
��NSr$Ndý�b�N;K�N�W m�e=WaI\H�b�i1N;H�`�ù´ejW_¬�e=W�K�W_ej��MCN�I§`_dC��N9K+N�W
cadyI�N¸HJb+rPm�e�i1��` e=b"c_Z>N]m�ejMyMCe@ù]dCb�x]WaN�M?H�c_dC�jN]K+N�W m�e=WaI\HJb+i1N�`�� :0;�=<?>�A@�B C D9EGFIH JAKML 0;�=<?>�AE6H�FI@�B C D9E;F7H JAK � R ,�3N2 � " � �J,!28395 � L R � " � �J,!28395 � A	¯]Z$��`[þjc_Z>NQr$drúHJx=WYHJIL`R`_Z>e@ù®H�WYHJc_dCe�`1i�H�MCN\HJ`Sc_Z>N\�jN�W_cad?i�H�M]H�F�dC`�AnVRe$e'r
K�N�Wlm&e=W_I�H�b+i�N]e�m�c_Z>NQH�MCdCx=b>ILN�b$c�ejK�c_dCI�dy��H�c_dCejbSdC`�dCb+r$d?i�H�caN�r
�$u;i1�>W_�=N^`hH���e��=N���b�dCcluZþJN=A x+A=HRi1��Wa�=NRH�W_ej��b+r9TR`_Z>e@ù]`�c_Z+HJc
caZ�NSH�MCdCx=b�I�N�b$c�e=K�cadCILdC��H�cadCe=b9Z+H�MC�=N�rLcaZ�NRN1F�N�i1��cadCe=b�cadyI�N=A
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MP-1: t(no align opt)/t(align opt)
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z>e=W�K>W_e=�>MyN^I `adC��N�`nWYH�b>x=dCb�x m�Wae=I�T � c_e*T � � ù�N r$NVú
Wady�jN�rRcaZ�N´WaN�M?H�cady�jN�K�N�Wlm�ejW_I�H�b+i1N^`�m&W_e=I/e=�>W�N1F�N�i1�>c_dCe=b9c_dCILN
I�N�H�`a��W_N�I�N�b$c_`�AL¯]Z�N�W_N�`a��MCc_dCb�x�xjN�b�N�W1H�M>þ	W_N^M HJc_dC�=N"K�N�W m�e=W¾ú
I�H�b+i1N^`QH�WaNS`_Z>e@ù]b H���e��=N£þ�H��=N�W1H�xjN�r�H�WadCc_Z�I�N�c_d?i�HJMyMCu"e��jN�W
HJMyM3caN�`_cRK�Wae=xjWYH�I�`]K+N^WhK�Wae=��MCN�I£`ady�^N=A�û |�b�MCu�W_N�`a��MCc_`�ù]dCc_Z
HJc�MCN�H�`ac´caZ�W_N�NRI�N�H�`a��W_N�I�N�b$c�K�e=dCb$c_`�K�N�W]K�Wae=��MCN�I¶`_dC��NSHJW_N
dCb+i1MC�+r'N�r�dyb�c_Z�dC`hH��jN�WYHJx=NRx=W1H�K�Z�Aåü
g�MydCxjb�ILN�b$c�ejK�c_dCILdC��HJc_dCe=b�dCILK�Wae��=N�` K+N�W m�e=WaI\HJb+i1NvdCb
c>ù�e�ù¸H�u$`�A	|��$�wdCej��`�dCILK�Wae��=N�I�N�b$c3dC`´r$��N]cae;H=iaZ�dCN��$dCb�xRMCe@ú
i�HJMCdyclu�ù]Z�N�WaN,ù]dCc_Z>e=��c�ejK�c_dCI�dy��H�c_dCejbSW_N�I�e=caNhH=i�i1N^`_`,ù�e=�>M r
e�i�i1�>W�A
g¦`_N�i1e=b+r>H�W_u/dCILK�Wae��=N�I�N�b$c"W_N�`a��MCc_`�m&W_e=I�¬$b�e@ù]MCN�r'x=N
HJ�+ej��chN1F�dC`_cadCb�x�Mye�i�HJMCdycluEþEù]Z�d?iaZ caZ�N"p�e�r$��M?HOú_T��"i1ejILK�dCMCN�W
N1F�K�MCejdyca`hdCb�c_Z�NXm�e=MCMCe@ù]dCb�x^ù]H�u$A´z>e=WhK>W_e=�>MyN^I®`ady�^N�`SH���e��=N
caZ�NLb$��I"��N�WRe�mhK�Wae�i1N�`_`ae=Wa`[þ�c_Z�N�i1e=I�K�dCMCN�WRx=N�b�N^WYH�caN�`9�wdCW¾ú
ca�+H�MCdC��H�cadCe=b9Mye$ejK�`�e=b"N�H=iaZLK�Wae�i1N�`_`ae=W�A�¯]Z�N�dycaN�WYHJc_dCe=b"�=HJW_drú
HJ��MCNqi^H�bvWaN1�+N�i1c�c_Z�N�caW_��Nn�=H�MC��N�eJmXcaZ�N �_�+��%�#&# �=HJW_d?H��>MyN
ù]dCc_ZnW_N^`_K�N�i1c9c_e�c_Z�N9`_N�i1c_dCe=b�eJm´c_Z>N �_�+��%�#&# W1H�b�xjN;caZ+H�cRdC`
HJ`_`_dCxjb�N�r�c_e"HSK�H�W_cad?i1��M?H�W]��D]A�|�W]dCc¸i^H�b×ÿ���`_c]i1e=�>bwc]dCcaN�WYH6ú
cadyejb�`[þ$`acYHJW_c_dCb�x9m&W_e=I§±9e=b\HJMCM���D	`�A
k&mhMCe�i�H�MCdCclu�eJmQH�b HJW_W1H�uµHji�i1N�`a`LdC`S��b+i�N�W_c1H�dCbXþý�W_`_c9c_Z>N
i1ejW_WaN�`_K�e=b+r'dyb>x\K>W_e�i1N�`a`_e=WRb$��I"��N�WQHJb+r�c_Z�N9MCe�i�H�M	H=r�r$WaN�`_`
I"��`ac]�+N"i1ejILK���caN�r�m�Wae=I£caZ�N;caW_��N �_����%�#�# �=HJW_d?H���MCN£þ>c_Z�N^b
H9`a����`_N�¨=�>N�b$c �?� `_cYHJc_N�I�N�b$c]I"��`_chr'N�i1d?r$NSMCe�i�H�MCdCcluLH�c�W_��btú
cadyI�N=A�klb{i�e=b$c_W1H�`_cOþ�m�ejW�¬$b�e@ù]bRMCe'i^H�MCdCcluhc_Z>N´dCc_N^WYH�cadCe=b;i1ej��b$c
i�HJbLeJm�c_N�b"��Nh�>`_N�r»m�ejW´r$dCW_N�i�c´dCb+r$N�F'dCb�xPdyb$caeSc_Z�N�MCe'i^H�M�`_N�xTú
I�N�b$cQeJm¸H�bsHJW_W1H�uZþ3caZ$��`SW_N^ILe��$dCb�x"c_Z�N"Wa��b$c_dCILN"r$N�i�dy`adCe=b
HJb+r�e�m�caN�b�H�MCMCN��$d HJc_dCb�xRc_Z>N;i1e=`ac]e�m´H=r>r$W_N�`a`Qi�HJM?i1��M?H�cadyejb�`�A
¯]Z�dC`9e�m�caN�b N1F�K�M?H�dCb�`"caZ�N�dyb�i1W_N�HJ`_N�eJmQWaN�M?H�c_dC�jN\K�N�W m�e=W¾ú
I�H�b+i1N}m�e=W]K>W_e=�>MyN^I�`_dC��N�`RH���e��=NRI\HjiaZ�dCb�N]`_dC��N�ûlT":�:dü�A
�Sh?� �R���C°G#&!$7s�
�Sh?�Kh?� �"�3��� �3!$%��=�$�
�R���C°	#�!$7 � t�N�c_N^W_ILdCb�NRcaZ�N;�=HJMC��NRe�m � 4 � T6���!��`_�+iaZnc_Z+HJc
+Rû � ü ��±�þ�xjdy�jN�bnc_Z+HJc�+�dC`SI�e=b�ejc_e=b>N;H�b+r�i�e=b$c_dCb$��e=�>`_MCu
r$d¡ 3N�W_N^bwcad?H���MCN=A 5»:G:	����%+�$� � ¯]Z�NhK>W_e=�>MyN^I�dC`´`ae=MC�=N�r�ù]dCc_Z
I"��MCcady`aN�i1cadyejb�A�¯]Z�N"dCbwcaN�W_�=HJM�� T6���!�GdC`RN��jN�b�MCu r$dC�$d?r$N�r�e��jN�W
W)K�W_e�i1N�`a`_N�`�A�k&mD+ Z+H�`SH�WaewejcRdyb#� T6���!��caZ�N�b�c_Z>N�W_N�dy`PN1FEú
Hji1c_MCu�ejb�N"K�W_e�i1N^`_`��lù]dCc_Z�+]û � 5$2 : ü �<+Rû � 5 ü 1 ±�A �]K3r�H�caNcaZ�N;dCb$c_N^W_�=H�M�� T�� ����� �N�7� � � 5$2 : � � 56�_AhklcaN�WYHJc_N9��b$c_dCM	c_Z�N9N�WaW_e=W
��� %�T��
	���A 3�� �����������&��� � [}N�ILejc_N�H=i^i1N�`_`�i�HJb�b�ejcL��N
WaN�r$�+i1N�r Z�N�WaN=A�¯]Z�N�dCILK�Wae��=N�I�N�b$chdC`"r$��NLcae ¬$b�e@ù]MCN�r'x=N
HJ�+ej��c]MCe'i^H�MCdCclu&û&`_N�N;HJ�+e��jN[ü�A
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MP-1: t(no align opt)/t(align opt)

�Sh?�Khy� L!$%�� 3����´�����&������!$���	!w#
�R���C°	#�!$7 � ¯]Z�N9c_N�I�K+N�W1H�ca��W_N"ejb caZ�N"N�r$xjN�`Se�m]HL`1¨j�+H�WaN
`a��Wlm Hji1N\HJW_N�x=dC�=N�bsHJ`;i1ejb�`_c1H�b$c_`Oþ�ù]Z�dCMCN"c_Z�ej`_N�e=b�c_Z>NLdCbEú
`ad r'N¸HJW_N�c_eR�+N]i�HJM i���M?H�c_N�r�ù]dCc_Z9HQr'd  3��`adyejbSN�¨j�+HJc_dCe=b�A 5":	0
:	����%+�$� � ¯]Z�N"�=H�MC��NSeJm}H�xjW_d?r�K�e=dCb$cRdC`QdCcaN�WYHJc_dC�=N�MCu�i1ejI�ú
K��>c_N�r �+HJ`_N�r e=b c_Z�N��=HJMy�>N�`;eJmQdCc_`9b�N�dCxjZw��e=Wa`�A 3�� �������^0
�^����� � �$N�N\�>ACB=ACB=AL�'dyb�i1NLcaZ�NLK�Wae=��MCN�I¦`ady�^NLdC`Sc_Z>NLMCN�b�xjc_Z
eJmhe=b�N�H�F�dC`Se�mhcaZ�NL`1¨=��H�W_N�`_��W m H=i�N£þ��$dCW_ca�+H�MCdC��H�cadCe=bnMye$ejK�`
`acYH�WacQHJc¸T���A
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MP-1: t(no align opt)/t(align opt)

�Sh?�Khy- 3L���J�������y�»8�� �J!
�R���C°	#�!$7 � VRdC�=N^bqH»`_N�cReJm WnK+H�cadCN�b$c_`[þ3H»`_N�cRe�m]r$e�i1c_ejW_`[þ
HJb+r HnW_N�i1N^K�c_dCe=b>dy`ac[þ]I�e�r$N�M�c_Z�N�m&e=MCMCe@ù]dyb>x �"klb�dCcad HJMCMyuEþ	H�MCM
K+HJc_dCN�b$c_`RH�WaN^ù�N�MCMGHJb+r�H�MCM	r$e�i1c_ejW_`SH�WaNSdCb H"¨j��N���N"HOù¸HJdCc>ú
dCb�x�`_d?ia¬;K+HJc_dCN�b$c_`�A�¯]Z>N�b"K+H�cadCN�b$c_`	�+N�i1e=I�N´`ad ia¬"H�c	WYHJb+r$ejI
HJb+r"N�b$caN�WQH"¨j��N��>Nhm&e=W�c_W_N�H�c_I�N�b$c]�$u"e=b�NRe�m	c_Z�N9r$e�i1c_ejW_`�A
¯]Z�NRWaN�i1N�K�cadCe=b�dC`_c�Z+H�b�r$MCN�`]c_Z�NRc>ù�e{¨j��N^��N�`[þ3HJ`_`_dCxjb�dCb�xSK+H6ú
cadyN^bwca`;caeµr'e'i�c_e=Wa`�Angh`9`_e$ejb H�`"H�r$e�i1cae=W"H�b+r H�K+HJc_dCN�b$c
HJW_N9K+H�dCW_N�r]þ3c_Z>NLr$e�i1c_ejWXr'd HJx=b�ej`_N�`RcaZ�N"dCMyMCb�N^`_`QHJb+r�c_W_N�H�c_`
caZ�N�K+H�cadyN^bwc"dCb H�W1H�b+r$ejI H�I�e=��b$cSeJmQcadyI�N=A�g}m�c_N�WLi���W>ú
dCb�x�H9K+H�cadyN^bwcOþ3c_Z>N;r$e�i1c_ejWRW_NHÿ1ejdCb�`hcaZ�N{r'e'i�c_e=W�¤ `X¨j��N^��N;cae
HOù]H�dCc�H�b�ejc_Z�N^W�K+H�cadCN�b$c!û?m�Wae=I � °��Hü^A 5»:G:	����%+�$� � ¯]Z>N]WYH�btú
r$ejI³H�ILej��b$c_`�e�mhc_dCI�N;caZ+H�cSK�H�c_dCN�b$ca`{HJW_N�ù�N�MCM¸HJb+rnc_Z+HJc
r$e�i1cae=Wa`´b�N^N�r9c_eScaW_N�HJc�dCMCMyb>N�`_`aN�`´H�WaNhi1e=�>bwcaN�rLr'e@ù]b;dCb9K+H�W¾ú
HJMyMCN�MlA3¯]Z>NXHJ`_`adyxjb�ILN^bwca`�e�mGr'e'i�c_e=Wa`]c_e9K+H�cadCN�b$c_`�dy`]r$ejb�NhdCb
K+HJWYHJMyMCN�MlA�¯]Z�NRe=��caK���c]dC`]H9MydC`ac´eJmGc_dCI�N�`_c1H�ILK>`[þ�dCb+r$d?i�HJc_dCb�x
ù]Z�N^bvK+H�cadCN�b$c_`L��N�i�HJILN�dCMCMÕþ�H�b+r MCdC`_c"eJmXcaW_dCK�MCN�`0û r$e�i1cae=W[þ
K+HJc_dCN�b$c[þ	caW_N�HJc_I�N�b$cSc_dCILNOü�A ������! � ¯]Z>NL�=N^W_c_d?i�HJMhH�F�dC`SdC`
`1i�H�MCN�r�r$d¡ 3N�W_N�b$caMyu$A 3�� �����������&��� � �$N�N9��ACB=ACB=A
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MP-1: t(no align opt)/t(align opt)

�Sh?�Kh 4 �A43���$�	�����G����� jlk3%�7�:	#&!

1

1.5

2

2.5

3

3.5

2^6 2^8 2^10 2^12 2^14 2^16 2^18 2^20 2^22

MP-1: t(no align opt)/t(align opt)



�R���C°	#�!$7 � ¯]Z>dy` dy`�HJb;N1F+HJILK�MCN�eJm²HRp�e�r$��M?H6ú T �hK>W_e=xjWYHJIù]dCc_Z�ejb�NR`_u$b+iaZ�W_ejb�e=�>` �_����%�#�# c_Z+HJcQr$e$N�`RHSMCejc]e�m!û���b>ILe@ú
cady�=HJc_N�r�üSH�WaWYH�u�ejK+N�W1H�cadyejb�`�A ���+��! � ¯]Z�N"�=N�Wac_d?i�HJM¸H·F'dC`RdC`
`1i�H�MCN�r�r$d¡ 3N�W_N�b$caMyu$A 3�� �����������&��� � �$N�N9��ACB=ACB=A

�Sh?�Khy� �����	6+!��^�"¹Q��7�7���� �3�°���! � �	!$����!
�R���C°	#�!$7 � ¯!ù�e/`_c_WadCb�x=`�� � T : T � � � �<T )¦H�b+r�� �
� : � � �/� � ��,LH�WaNSx=dC�=N^b�Ahz�dCb+r�H"`ac_Wadyb>x���� \ : \ � � �/�g\759`a�+iaZcaZ+H�c��¶dC`QH�MCe=b>x=N�`acXi�e=ILI�e=b"`a����`_N�¨=�>N�b+i1N�e�m�� H�b�r	�"A
û
�£dC`;H�`_����`aN�¨j��N�b+i�N eJm��®d¡mhdCc;i�HJb ��N\i�e=b�`ac_W_��i1c_N�r �wu
WaN�ILe��$dCb�xLN^MyN^ILN�b$c_`�m�Wae=I���ù]dCcaZ�e=��cSiaZ+HJb�x=dCb�x�c_Z>N�dCWSe=W¾ú
r$N^W�Aåü 5":	:	���+%+�$� � ¯]Z�N"`ae=MC��cadyejb���`aN�`{HQù]H��=Ndú&m�Wae=b$chdCI�ú
K�MCN�I�N�b$cYHJc_dCe=bne�mSr$u$b+H�I�d iPK�Wae=x=W1H�I�ILd b>x+A�klc{i�HJ��`_N^`LdCbEú
caN�b�`_dC�jNLH=i�i1N^`_`9c_e�b�N^dyxjZ$�+ejW_dCb�x\r>H�cYH�N�MCN�I�N�b$c_`�A 3�� �������^0
�^����� � o���WaW_N�b$c_MCuEþ�H=i�i�N�`_`�c_enb�N�dCx=Z$��e=W_dCb�xnr�H�c1H�N�MCN�ILN^bwca`
dC`hdCI�K�MCN�I"N�b$c_N�r�ù]dCc_Z�xjMyej�+H�M�i�e=ILI"�>b�d?i�H�cadye�b"K>W_dCILdCc_dC�jN�`�A
�$dCb+i�NQWaN�M?H�cady�jNRe��=N�WaZ�N�H=r»e�m	c_Z�N�ù�e=Wa¬"dCb+i1��WaW_N�r��$u"��b>b�N�i ú
N�`a`YHJW_uS�$dCW_ca�+H�MCdC��H�cadCe=bhMCe$e=K>`]ù]dyMCMjdyb�i1W_N�HJ`_N ù]Z�N�bRmlH�`_caN�W�xjW_d?r
i1ejILI"��b>d i^H�c_dCejb\i�HJb ��N"��`_N�rndyb>`_c_N�H=r]þ]ù�N"N1F�K�N�i1cS��N�c_caN�W
WaN�`_��MCca`he=b��$k_p�t/I\H=iaZ�dCb�N^`´dCb�m���ca��W_N=A

1

1.2

2^7 2^8 2^9 2^10 2^11 2^12 2^13 2^14

MP-1: t(no align opt)/t(align opt)

�Sh?�Khy� �"!�����P#�%���, ����!$��%��������
�R���C°	#�!$7 � klILK�MCN�I�N�b$cSH�WaN�r�ª��>M Hjia¬sdCc_N�W1H�cadyejbXþ�dlA N=Aµþ	c_Z>N
¬jN�W_b�N^M+eJm²H�`_ejMC�=N�W�m�ejW�K+H�Wac_d?H�M�r$d¡ 3N�W_N^bwcad?H�M�N�¨j�+HJc_dCe=b>`�A 5":	0
:	����%+�$� � ¯]Z>NvdCILK�MCN�I�N�b$cYH�cadCe=b*dCb$c_N�b�`adC�=N�MCu WaN1m�N�WaN�b+i1N^`
b�N^dyxjZ$�+ejW_dCb�x\r>H�cYH�N�MCN�I�N�b$c_`RdCbµH�W5��W�úlI\H�caW_d¡F�A 3�� �������^0
�^����� � �'dyb�i1NhcaZ�NQr$d?HJx=WYHJI dC`�`adyI�dCM HJW�caeSc_Z�N�e=b�N�e�mG�>AyBjAU�]dCc
dC`]e=I�dCc_c_N�r3A

�Sh?�Kh�� ���l���9�"%��	,
�R���C°	#�!$7 � g§MCdCb�¬=N�rnMCdC`_c9e�m@W N�MCN�ILN�b$ca`;dC`9x=dC�=N�b dCbsH�b
HJW_WYH�u�� �CB=OCO W��_Aso�e=I�K���caN9m�e=W"N�HjiaZ N^MyN^ILN�b$c"dCc_`"W1H�b�¬�dCb
caZ�NhMCdC`_c�A 5»:G:	����%+�$� � ¯]Z>dy` K�W_ej��MCN�I¶dy` `_e=MC�jN�r"�$u9K+ejdyb$caN�Wÿ1�>ILK�dCb�x�A 3��l���J�����^����� � �$dCb+i1NScaZ�N;r$d?H�xjWYHJI�dC`]`_dCILdCM?H�W�cae
caZ�NRe=b�NSeJm��>AyBjAU�RdCc]dy`�e=I�dCc_c_N�r3A

�Sh?�Kh�� ����%����^�������+!�¹R#��3�^�G��!
�R���C°	#�!$7 � ¯]Z�N�H=r�ÿ^H=i1N�b�i1u I�H�caW_d¡F�e�mhH�r$dCW_N�i�c_N�r)x=WYHJK�Zù]dCc_ZoW�b>e'r'N�`hdC`�x=dC�=N�b�A�z�dCb+r»dCc_`]c_W1H�b�`adCc_dC�=NSi1MCe=`a��W_NjA 5":	0
:	����%+�$� � �	W_e�i1N^`_`�c_Z�N´Hjr�ÿ�Hji1N�b+i1uPI\H�caW_d¡FQH=i^i1e=W1r$dCb�xhcaehc_Z>N
K�Wae=K�N�W_clu�c_Z+HJc´d¡m3b�e�r$N�` � H�b�rQV®HJ`�ù�N�MCM HJ`´b>e'r'N�` V®HJb+r
� H�WaNÅû�caWYHJb�`_dCc_dC�jN�MCutüPH=r�ÿ�Hji1N�b$c[þ	caZ�N�b � H�b�r � H�W_N0û�caWYH�btú
`adycadC�=N�MCu}üSH=r�ÿ�H=i1N^bwc�A 3�� �����������&�+� � �$dCb+i�NLc_Z>N\r$d?H�xjWYHJI�dC`
`adyI�dCM HJW	c_e"c_Z>NSe=b�NReJm���ACBjA �Xdyc]dC`�e=I�dycac_N�r²A

�Sh?�Khyº �R����7�! �3��! ��!
�R���C°	#�!$7 � o�e=ILK>��c_NSH�MCM�K�W_dCILN�b$��I"�+N^W_`hdCb8�UT�OCO W��_A 5":	0
:	����%+�$� � [hHJc_Z�N�W�c_Z+HJb���`adyb>x\H"�$dCW_ca�+H�M�K�W_e�i1N^`_`SK�N�WSi�H�btú
r$d?r�HJc_N£þ$ej��W]dCILK�MCN�I�N�b$cYHJc_dCe=b9e�m	c_Z�NSi1M?H�`a`_d?i�HJM�K�WadyI�N]`_dCN��jN
HJ`_`_dCxjb�`�Hh`aN�x=I�N�b$c	e�m�i�H�b+r'd r>H�c_N^`GcaeRN�H=iaZ"K�Wae'i�N�`_`ae=W�A ¯]Z�dC`
Hjr�H�K�cadC�=N9�=N�Wa`_dCe=b�ù�e=Wa¬w`PI"�+iaZ�m H�`ac_N�W9`_dCb+i�NLr$dC�wdC`adyejbµi^H�b

��NRW_N�K�M?Hji1N�r��$u;dCb+r$N�F'dCb�x�ù]dCc_Z�dCb"N�HjiaZL`_N^x=ILN^bwc�A 3�� �������^0
�^����� � �'dyb�i1NhcaZ�NQr$d?HJx=WYHJI dC`�`adyI�dCM HJW�caeSc_Z�N�e=b�N�e�mG�>AyBjAU�]dCc
dC`]e=I�dCc_c_N�r3A

�Sh?�Kh?�'¼ �L%>7�!\�>� � �?�_!

�R���C°	#�!$7 � ghK�K>MyuLo�ejbEù¸H�u3¤ `�W_�>MyN^`´eJmGMCd¡m�N]c_e"HSxjdC�=N�b�I\HOú
caW_d¡F�A 5»:	:G����%+�$� � ¯]Z�N��=HJMy�>N"e�mXHqx=W_d?r)K+ejdyb$c;r'N�K+N^b+r$`
ejbLc_Z>Nh`_�>I�e�m�caZ�Nh�=HJMy�>N�`´eJm�dCc_`�b�N�dCx=Z$��e=W_`�A 3�� �����������&�+� �
�$dCb+i�N�c_Z�N�r$d?HJx=WYHJI³dC`"`_dCILdCM?H�WRcae�c_Z�N�ejb�N�e�mS��ACB=AU��dCc"dC`
ejILdCc_caN�r3A

�Sh?�Kh?�+� ��%��&�=�R�>�Q�"!$#�%>�����+!��R���&7�!'�

�R���C°	#�!$7 � o�e=��b$cRc_Z>N"bw�>I"�+N�WReJm´K+H�dCWa`�û,�� � ü�ù]dCc_Z�T51
� 	 � 1 W c_Z+HJc{HJW_N�W_N�M?H�cadC�=N�MCunK�W_dCILNbþ�dlA N=A�c_Z�N�x=WaN�H�caN�`_c
i1ejILI�e=b"r$dC�wdC`ae=W]e�m&��H�b�r � dC`SB=A 5»:G:	����%+�$� � ¯]Z�NR`_ejMy�tú
cadyejb�dC`h�+HJ`_N�r�e=bnHLr�HJcYHOúlK+HJWYH�MCMCN�M�dyI�K�MCN�ILN^bwc1H�cadye�b�e�m�c_Z>N
VSo]t/H�MCxje=W_dCcaZ�I�m�e=MCMCe@ù´N�r9�wuLHJb\Hjr�rbúl`Yi�HJb�A 3�� �����������&�+� �
¯]Z�N"WaN�M?H�cady�jN;N�  N�i�c_dC�=N�b>N�`_`"eJm¸caZ�N"e=K�cadCILdC��H�cadCe=b\r'N�K+N^b+r$`
ejb caZ�NLWaN�M?H�c_dCejb ��N�c>ù�N�N�b r>H�cYH�Hji�i1N�`a`;cadyI�N{HJb+rni1e=I�K��Eú
c1H�c_dCejb�c_dCILN9dCb�c_Z�N�K�W_ejx=WYHJI A�k&mhc_Z�N�i1e=I�K���c1H�c_dCejb�c_dCILN
dC`�K�W_N�r'e=ILdCb+HJb$c�dCILK�Wae��=N�I"N�b$c	e�m�r�H�c1HSH=i^i1N�`_`�`_Z�e@ù]`]ejb�MCu
MCdCc_caMyN�N1 3N�i1c�A�¯]Z�dC`]��N�b+iaZ�I�H�W_¬"dC`hHPx=e$e�r�N1F+H�ILK>MyNjA
¯]Z�N�K+HJWYH�MCMCN�M�dCb$�=e�i�HJc_dCe=bReJm caZ�NhVSo]t)m���b+i�c_dCe=b"H�b+rPc_Z>N

ù]Z�dCMCN�Mye$ejKSdCb�`_d?r$N]H�WaN]c_Z�Nhr$ejILdCb+HJbwc�i�e=`_c K�W_e�r$�+i�N�W_`�A´t���N
caeLc_Z>N;�$k_p�t ILe�r$N�M>þ$c_Z>NSe��=N�W1H�MCM�Wa��b$c_dCILN�dC`Qr$N�caN�W_I�dCb�N�r
�$uhcaZ�N�K+HJdCW3e�m�b$��I"�+N^W_`3c_Z�H�c3W_N�¨=�>dyWaN�`�caZ�N�I�e=`_c�dCc_N�W1H�cadyejb�`�A
�}K\cae{HPK�Wae=��MCN�I�`adC��NSe�m�T�� c_Z�NP�wdCWac_�+HJMydC��HJc_dCe=b9WYHJc_dCe9dy`SBbþ
Z�N^b+i1NS`aI\H�MCMCN�W�K>W_e=�>MyN^IL`�ILN�HJb"m�N�ù�N�WhHJb+r�dyb�x=N�b>N�WYHJM�MCN�`_`
i1ejILK�MCd?i�HJc_N�r}K+H�dCW_`3caeQi1ejb�`_d?r$N^WGH�b�rhcaZ$��`�MCN�`a`Gi1ejILK���c1H�cadyejb
HJb+rSH]��N�cac_N�W�N�  N�i�c�e�m+caZ�N�e=K�cadyI�dC��H�cadyejb�A+�'cYH�Wac_dCb�x�ù]dycaZ;T��
caZ�N´�$dCW_ca�+H�MCdC��HJc_dCe=b�Mye$ejK�`GHJW_N�dCc_N^WYH�caN�rPILe=WaN	c_Z+HJbSe=b+i�N=A	g]c
ý+Wa`_cOþ$b�N�ù]MCuLH=r�r'N�rLVSo]t/dCb$�=e�i�HJc_dCe=b>`�c_N�WaILdCb+HJc_N�m HJ`_c�A�gh`
I�e=W_N�K+H�dCWa`QH�WaNSi1e=b�`ad?r$N�W_N�r]þ3ILejW_NRi1e=I�K���cYHJc_dCe=b��+N�i1e=I�N�`
K�WaN�r$ejILdCb+H�b$c´HJxwHJdyb�A

1

1.2

2^3 2^4 2^5 2^6 2^7 2^8 2^9 2^10 2^11

MP-1: t(no align opt)/t(align opt)

�Sh?�Kh?�'� ���������Q�&�v���+#7436+���

�R���C°	#�!$7 � g�`_dCI�K�MCNLK�e=MCu$x=e=b ��ù]dycaZ�W N�r$x=N^`qHJb+r H
K�e=dCb$c+Z HJW_N�xjdC�=N�b�A/t�N�c_N�WaILdCb�N�ù]Z�N�caZ�N�W�c_Z�N�K�e=dCb$c"MCdCN�`
dCb�`ad r'N�c_Z�N�K+ejMyu$xje=b�AÔû�g K+ejMCuwxje=b dC`"`_dCILK>MyN�d¡mSK+H�dCWa`Le�m
MCdCb�NR`_N�xjILN�b$ca`hr$e"b�e=c]dCb$c_N^W_`_N�i1cRN1F+i1N�K�cSH�c]caZ�N�dCWQi�e=ILI�e=b
�jN�W_caN1F�A ü 5":	:	����%+�$� � t�WYHOùsH}MCdyb>N�m�Wae=I Z}c_Z+HJc�dC`	K+H�W1H�MCMCN�M
cae"c_Z�NR�=N^W_c_d?i�HJM�H�F�dC`�A�o�ej��b$c´caZ�NSb$��I"��N�W´eJmGdCb$c_N�Wa`_N�i�c_dCe=b�`
ù]dCc_Z �»A ¯]Z>NLK�e=dCb$c Z�MCdCN�`SdCb�`_d?r$N �§d¡mQH�b+r)e=b�MCund mhcaZ�dC`
b$��I"��N�WhdC`Re�r�r3A 3��l���J�����^����� � �}K cae�c_Z�N9I\Hji_Z>dyb>NS`_dC��N£þ
Hji�i1N�`a`]c_e"HRMCe'i^H�MCMCu;`ac_e=WaN�rLHJW_W1H�u"N�MCN�ILN�b$c�dC`�dCI�K�MCN�ILN�b$caN�r
HJ`QH=i^i1N�`_`Pc_e\H»MCe'i^H�M	�=H�Wad HJ��MCN=A]z�ejWhM?H�Wax=N�W�K�W_ej��MCN�I£`_dC��N^`[þ
MCe�i�H�M3H=i^i1N�`_`�b�N�N�r'`hH�W_W1H�u$`¸HJb+r9c_Z�NSi1ejILK��>cYH�cadCe=b9e�m�dCb+r$N1F
N1F�K�WaN�`_`adCe=b�`Oþ�ù]Z>d iaZ�`_MCdCx=Z$caMyu"dCb+i�W_N�HJ`_N�`Si1ejILK���c1H�cadyejb"c_dCILN
HJb+r�Z�N�b+i1NPW_N�r$��i1N�`Rc_Z�NRN1 3N�i1cReJmGc_Z>NSe=K�cadCILdC��H�cadCe=b�A



1

1.2

1.4

1.6

1.8

2

2^6 2^8 2^10 2^12 2^14 2^16 2^18 2^20 2^22 2^24

MP-1: t(no align opt)/t(align opt)

�Sh?�Kh?�'- j�������7�%>���&�+���>�Q�R�

�R���C°	#�!$7 � o�e=I�K���c_N � ��`adCb�xSc_Z>NhN�¨j�+HJc_dCe=b � ��� :� :
:����	� A5»:G:	����%+�$� � g�K�K�Wae�F'dCI�H�c_N"caZ�N�`ae=MC��c_dCejb��wu i1e=I�K���cadyb>x

:, � ,�2 :��
 � :
:���� �C û�WaN�i1c1H�b�xj��M?H�W�W_��MCN[ü�þEù]Z�N�W_N W�dC`�c_Z>NhK�Wae=��MCN�I`ady�^NLK+HJWYH�I�N�c_N^WXHJb+r � ��� û'��� :� ü L W dC`Rc_Z�N�ILd?r$K�e=dCb$che�mcaZ�N �?caZ�dCbwcaN�W_�=HJMlA 3��l���J�����^����� � �$N�N;�>ACB=ACB�T>A

1

1.2

2^6 2^8 2^10 2^12 2^14 2^16 2^18 2^20 2^22 2^24 2^26

MP-1: t(no align opt)/t(align opt)

�Sh?�Kh?�w4 ��%���%��s���S�X����°	#&!w7

�R���C°	#�!$7 � VRdC�=N^b HJbvdCb$c_N�xjN�W�Wþ]e=��caK���c�c_Z>N iaZ�N�ILd?i�HJM
`ac_W_��i1c_��WaN�e�mSH�MCM�K+HJWYH·¥LbsILejMCN�i1��MCN�`Rm&e=WF� 1 Wþù]dCc_Z�ej��c
WaN�K+N^c_dCc_dCe=b H�b+rndCb�ejWYr$N�W9e�mhdCb+i�W_N�HJ`_dCb�xn`_dC��N=A�klb+i1MC�+r$N�H�MCM
dC`_ejILN�Wa`[þ>����c]b�e�r$��K�MCd?i�H�caN�`�û m�W_ejI �U°��Hü�A ������! � ¯]Z�NP�=N�W¾ú
cad i^H�MhH�F�dC`9dy`9`Yi^H�MCN�r r$d¡  N^W_N�b$c_MCu$A 3�� �����������&��� � ¯]Z�N���btú
H��je=d?r�H��>MyN�H�I�e=��b$c9e�mSW_N�I�e=caNqi�e=ILI"�>b�d?i�H�cadyejb��+N�i1e=I�N�`
caZ�N�K�W_N�r$e=I�dyb�H�b$c\i1ej`_c�mlH=i1cae=W�ù]dCc_Z/x=W_e@ù]dCb�x K�W_ej��MCN�IL`�A
¯]Z�NPe=K�cadyI�dC��H�cadyejb"dC`]ILe=`ac´N�  N�i�c_dC�=NPm�e=W]`aI\HJMyMCN�W�K�Wae=��MCN�I
`ady�^N�`�A

1

1.5

2

2.5

3

3.5

2^7 2^8 2^9 2^10 2^11 2^12 2^13 2^14 2^15 2^16

MP-1: t(no align opt)/t(align opt)

�Sh?�Kh?�'� �%�7�7��&�	6 �y�9�R���C°	#�!$7

�R���C°	#�!$7 � g `_N�c�e�m3K�W_dCI�N�` 9-T6��� �2\B��O�O�O ;]eJmGH�W_�>dycaWYHJW_uS`ady�^N
HJb+r H�bvdCb$c_N�xjN�W+W*H�WaN�x=dC�jN�b�A�z�dCb+r H�MCM]dCb$c_N�xjN�W_`�e�mSc_Z>N
m�ejW_I T � � ������\ - �wO�O�O 1 W�dCbndyb�i1W_N�HJ`_dCb�x�e=W1r$N�W;HJb+r�ù]dCc_Ztú
ej��c¸r'��K�MCd?i�H�caN�`�A 5»:G:	����%+�$� � z�ejW�N�Hji_Z�K�WadCILN �Li1ejILK��>c_N
9�� �� � � 1rW@;wA	o�e=I"��dCb�N�H�b$uSc>ù�eQK�e@ù�N�W´`aN�c_`�c_eSHRb>N�ù e=b�N£þ
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