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~\�k}�x�l¢~�}�u�{#~`wvwy�Æ���@m|{#uy~`wvuy°#m9� ����x`z���~\l¢�#¼�h ikm½���@m#m9�������¢����m]}�x¸�V�Ym9{�u�~�wyuv°9~�}�uvx�t ~`��m]~¸�kuy}�ikuvz�ikm|�
}Vi�~`t�}Vikx\��m&}�i�~`} ¾%m9��m�x�����m9��²\m|������uytkz�9,~`��uy�V�V~�¼���u�t�{�m�}Vikm�Ã�7�hgm#ÀTm9{#�k}�m|���Y��x\z\�V~`l¢�¹��wyx�¾%m9�!}�i�~\t
}Vikm/9,~`��uy�V�V~1m9t�²�u���x\t�lUm|t�}|¶@lUm|lUx\���e~`{#{#m|�V� u��Rtkx\}R~`�s�kx\lUu�t�~�}�uytkz]~¢´µ~`{#}�x\�R~`��¾ uy}�i»}�ikm49s~`��u����V~
}�m|��}��|¶�lU~\Ç�uytkzs�Ym9tkm�ÈY}V�Hx�´�}�i�m%{�xk�km!��u�l¢�kwyu È@{|~�}�uvx�t��E�@m|��´·x\�VlUm|�&����}�ikm!���@m|{#uy~`wvuy°#m9�ElUx\��m�~`�Y��~`��m|t�}#¼
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Specialization
parameters

S.scMain.java

X-enclosing.java
X-specializable.java

X.java

javac+Harissa

Application

Tempo

X-specialized.c

gcc

javac+Harissa

C files

C files

X-generic.java

JSCC

�Muvz�����m¢¡\¡3H���}��V��{#}�����m&x�´H}�ikm�����x`}�x`}º�k�@m`¶��V�Ym9{�u�~�wyuv°9~�}�uyx\t5x�´X{�w�~`�V���

� � � �E�!�H�����H����'(��) ���5��-/�H���
���������

�s~�}�i�m|�!}�i�~\t�¾���uv}�uyt�zU~U����x`z\�V~`l �V�Ym9{�u�~�wyuv°|m|��´µ��x�l®��{|��~`}�{�iÊ¶�¾%m�i�~F²\ms{�ikx���m9t�}�x�{�x�t���}��V��{�}!~1����x�Á
}�x`}º�k�@m%´µ��x\l�m�Àkuy��}�u�tkz�}�xTx\wy�|¶`lUuyt�uylUuy°#u�tkz&}�ikm ~\l1x���t�}Mx�´¿¾%x���Ç&tkm|m|�km9��}�x&�Ym9��´·x���l���m|~`wvu���}�u�{%u�tkuy}�u�~�w
m#À��Ym9��u�lUm|t�}��|¼1h ikm�����x`}�x`}º�k�@m1u���uyl¢�kwym|lUm9t\}�m|�¸~`��~e��}V~�z\m|���Y��xk{�m9���|¼ �Mu�����}#¶�}Vikm�Ã�~F²F~]����x`z\�V~`l
~\t���}�i�m5���@m|{#uy~`wvuy°|~`}�uyx\t�{�w�~`�V��m|��~\��m�����xk{�m9����m|�Ä}�x��Y��m9��~`��m¢´·x\���V�@m|{�u�~�wyuy°|~�}�uvx�t�~`t��Æ����xk����{#m�}�ikm
{#x\�V��m9���@x\tY�kuyt�z����YtTÁ;}�uylUm�m|t�²Tu���x�t�lUm|t�}#¼Mh ikm|t�¶k}�ikm&Ã�~F²F~1{�xk�km�u��%}V��~\t���wy~`}�m|�5uyt�}�x��s¼ �Mu�t�~�wywv�\¶k}�ikm
� {�xk�km&u�� ���@m|{#uy~`wvuy°#m9�]�Y��u�tkz�}�i�m�hEm9lU�@x����@m|{#uy~`wvuy°#m9�#¼

Â¸m�i�~F²`m¢��m|m|t�}�i�~`},}V~`Ç�u�tkz]}Vikm�~`���Y��x�~`{�iex�´!}��V~`t���w�~�}�u�tkz�Ã\~F²�~�����x\z\�V~`l¢��u�t�}�x»�/~`wvwyx�¾��s~\��Á
�@m|{#}��&x`´ }�ikm���m|l¢~`t�}�uy{|�&x�´ Ã\~F²�~�}�x»�@m5l¢~`��m�m�À��kwyuy{#uv}�}�x½m�À��@x\��m����@m|{#uy~`wvuy°|~`}�uyx\tÄx\���@x\��}���t�uv}�uvm9�#¼
�QÀk~\l¢�kwvm9��u�t�{�w����km1²Tuy��}���~`wH{|~�wywy�|¶@{|~`��}��|¶B~\t��»~\���V~F�5��m�´·m|��m|tY{�m|� :7��m#m¢�Tm|{�}�uvx�t½¤ <�¼Rh iT���|¶Y´·x\wvwyx�¾ uyt�z
x����¹~`���Y��x�~`{�iÊ¶T}�i�m�Ç�u�t����¹x`´H�V�Ym9{�u�~�wyuv°9~�}�uyx\t]}�iY~�} {#~\t]�@m�m�À�����m|�V��m9�5����uyt�zU}Viku���~`���Y��x�~`{�i�~\��m�tkx`}
wyu�l1uy}�m9�e�\�5}�ikm����kt\}V~�À]~\t�����m9lU~\t�}�u�{#�¹x�´XÃ�~F²F~Y¶k���k}�����}�i�m&m�À�����m|�V��uy²`m9tkm|�V��x`´Q�s¼
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h i�m&x�²`m|�V~�wywÊ��}V���Y{�}��Y��m&x`´H}Vikm�����x`}�x\}º�k�Ym&u�������m|��m|t�}�m9�5u�t �Muvz�����mU¡\¡`¼�h i�m&uyt��Y�k}�}�x�}Vikm��V�Ym9{�u�~�wyu Á
°9~�}�uvx�t�����xk{#m|�V�Qu��%~1Ã\~F²�~&����x`z���~\l ~`tY��~���m#}%x�´E�V�Ym9{�u�~�wyuv°9~�}�uyx\t�{#wy~\����m|�|¼Mh ikmsÃ�~F²�~1�T�@m|{�u�~�wyuy°|~�}�uvx�t
�%w�~`�V���%x�l¢�kuvwym|��������� = n���@�����m|�Y~`��m|��}VikmÄ�Y��x\z\�V~`l ´·x��]�V�@m|{�u�~�wyuy°|~�}�uvx�tÊ¼ �@x\�]m|~`{�i±{#wy~\���]}�x=�Ym
�V�@m|{�u�~�wyuy°#m|��¶�uv}�z\m|tkm9��~`}�m|��~��ku�����~`}�{�ikm9�,}�x½��m|wvm9{�}�}�i�m¢~\������x\����u�~�}�m :7�V�@m|{�u�~�wyuy°#m|�Äx\�,z\m|tkm9��u�{ <�uyl1Á
��wvm9l1m9t�}�~�}�uvx�t }�xÄu�t�²`x\Ç`m5¾ uy}�i=��m9���@m|{#}1}�xÄ}Vikmem�Àkm|{|�k}�uyx\t {�x�t\}�m�Àk} �!}�i�uy�¢u��¢{#~�wywym|� ~\t m9t�{�wyx\��uyt�z
x��T��m|{#}	:���ÁNm|t�{#wvx���u�tkzY¼ ��~F²�~ <�¼ ­ ���kuy}�uyx\t�~`wvwy�`¶ÊÃk��� � ����xk����{#m|�,��}V����lUm#}Vikxk���,}�x :7t�~`}�uy²`m <��V�Ym9{�u�~�wyu Á
°|m|�½u�l¢�kwym|lUm|t�}�~`}�uyx\t��,x`´Q}�iku��,x\�T��m9{�} :���Áº�V�Ym9{�u�~�wyuv°9~`�kwym`¼ ��~F²�~ <!}Vi�~�},¾ uvwywX�YmUz`m9tkm|�V~�}�m|�»���½h
m|l¢�Yx
u�te~Uwy~`}�m|� �Yi�~`��m`¼

�sm�Àk}#¶k}Vikm&Ã\~F²�~��Y��x\z\�V~`l�uy�¹{�x�l¢�kuvwym|�5uyt�}�xU���T}�m9{�xk�km�����u�tkz���
 � 
���~\t���}V��~\t���w�~�}�m|��u�t�}�x��=²Tuy~
}Vikm,9s~\��u��V��~U{�x�lU��uvwym|�|¼

h
m|l¢�@x�}�~`Ç`m|�¹}Vikm���Á;}V��~\t���w�~�}�m|������x`z\�V~`l }�x`z`m|}�ikm9�¹¾ uv}Vi�}�ikm��V�Ym9{�u�~�wyuv°9~�}�uvx�t5��~\��~\l1m|}�m9���¹~`tY�
z\m|tkm9��~`}�m9�¹}�ikmU���@m|{#uy~`wvuy°#m9�e²`m|�V��uvx�t��#¼¹h ikmU��ÁN}��V~`tY��w�~�}�m|�e����x`z\�V~`l ~`t��e}Vikm��V�Ym9{�u�~�wyuv°|m|�½{#xT��m�{#~\t
m|uv}Vikm|�]�YmÄ}��V~`t���w�~�}�m9� ��~`{�Ç uyt�}�x Ã\~F²�~Y¶¹~`}�}�i�m�m�À��@m|t���m�x`´&wvx���u�tkz ��x\lUm»x\��}�u�l1uy°|~`}�uyx\t��|¶ x\�]�Ym
�V��t=�ku���m9{�}�wy� ����u�tkz�}�ikm 9s~\��u��V��~Äm|t�²Tuy��x\tYl1m9t�}#¼ h ikmewy~`}�}�m9�¢x\�k}�uvx�t u��¢}�i�m�x�tkwy� x\tkm½{|������m|t�}�wv�
u�l¢�kwym|lUm|t�}�m9�Ê¼ �Rx\}�m�}�iY~�}�Ã�~F²�~½����x\z\�V~`l¢��{#~\tÆ�Ym5�V�@m|{�u�~�wyuy°#m|��~`}��Yx\}�iÆ{#x\l¢�kuywvm�}�uylUm]~\t������Yt
}�uylUm\¼

�T�@m|{#uy~`wvuy°|~`}�uyx\t»{#wy~\����m|�s~`��m&´µ��t��Y~`lUm|t�}�~`w
}�x5x����R~\������x\~`{�i H :7uD<�}�ikm|�½~�wywvx�¾ }�i�m1����x`z���~\lUlUm9�
}�x {�x�t�{�m9t\}V��~`}�mex\t �km#È@tku�tkzÆu�t\}�m|��m|��}�u�tkz�x\�k}�uylUuy°|~`}�uyx\t ��{#m|t�~\��uyx\�	�0:µuyuA<U}�ikm|� ~\����}V��~\{�}¢x�²`m9�¢}�ikm
x��k}�u�lUuv°9~�}�uvx�tÄ����xk{�m9���|¶Êm�À�����m|�V��u�tkz�¾�i�~�}�}�x�x��k}�u�lUuv°|m�~`��x\�Y�Yx���m9�»}�x»i�x�¾�}�xex\��}�u�l1uy°#m�uy}#¼�h ikm
´·x���lUm9� ~`�k²�~`t�}V~�z`m&~`wvwyx�¾��!}�ikm��Y��m9�¹}�x�¾!x\�VÇ�~�} }Vikm�wym#²`m|wÊx�´X}�i�m&x\��uvz\uyt�~`w���x����V{�m&����x`z\�V~`l�¶T¾�ikuywvm
}Vikm&w�~�}�}�m|� ��m|�V�kwy}��¹u�t�l¢~\��Ç�u�tkz1}Vikm�tT��lUm|��x\��� �Y~`�V~`lUm#}�m|�V��x`´H}Vikm����@m|{#uy~`wvuy°|~`}�uyx\t]m|tkz\uyt�m`¼

��� � � (+")2 � � (
9,~`��uy�V�V~�uy��~\t»x��BÁNwvu�tkm¢{�x\l¢�kuyw�~�}�uyx\t����k��}�m|l }Vi�~�}s´µ�kwywv�»�V�����@x\��}����k�kt�~\lUuy{�wvx�~`�ku�tkz5x`´%���T}�m|{#xk�km`¼
7º}s{�x\l¢�kuywym|�RÃ�~F²�~�����}�m|{#xT��m�uyt�}�x�� {�xk�km�}Vi�~�},{#~`t½�@m�´µ�Y��}Vikm|�s{�x\l¢�kuywym|�½������}�~\t���~\���»� {�x�lU��u Á
wym|�V�|¼ 9s~\��u��V��~�u�t�{#wy����m|�,~�z`z���m9����uy²`m�x\�k}�uylUuy°|~`}�uyx\t��|¶B�V��{�i»~\�slUm|}�ikxk�½u�tkwyuytku�tkz@¶�����uy²`m9t½���e~e�%wy~\���
9suvm9��~\��{�i�� ­ tY~�wy�T��u��,~\t��¸~`tÄuyt�}��V~�Áº����xk{�m|�Y����~`w
��}�~`}�u�{U{#wy~\����~\t�~�wy�k��u�� = ¡\¡U@;¼¢h ikm9��m¢x\��}�u�l1uy°|~`}�uyx\t��
~\��m,{�x�lU��wvm9l1m9t�}�m|�5�\��}Vikm�� {�x�lU��uvwym|�|¼89,~`��uy�V�V~ � ���V��tTÁN}�u�l1m����T��}�m9l uyt�}�m|z\�V~�}�m|�!~�Ã�~F²F~��\�T}�m|{�xk�km
u�t�}�m9������m#}�m|�!}�x�m#Àkm|{#��}�m&�k�kt�~`lUu�{#~`wvwy��wyx\~`��m|���\�T}�m|{�xk�km\¼

9,~`��uy�V��~Uu��R�km9��uyz\t�m|��}�x5{#x\l¢�kuywvm�~�Ã�~F²�~�����x`z\�V~`l u�t�}�x��g{�xk�km�¾�ikuvwym�����m|��m|��²Tuyt�z¢~\��l��Y{�i]x`´
}Vikm�x\��uyz`u�t�~�wM��}V���Y{�}��Y��m�~`�&�@x\�V��uy�kwym`¼¢����m|��m|��²Tuyt�z5}�i�m���}V����{#}�����m¢x�´!}�ikm�����x`z���~\l lU~\Ç�m9��9s~`��u����V~
�V�kuy}�~\�kwvm�´·x�� z`m9tkm|�V~�}�uyt�z¢�Y��x\z\�V~`l¢�¹}�i�~`}�~`��m&}�x��@m�����xk{�m|�V��m|�e���]~���~\{�Ç`ÁNm|tY�]}V��~\t���wy~`}�x\�¹�V��{�i½~`�
h
m|l¢�@xY¼��B����}Vikm|�VlUx\��m`¶F9s~\��u����V~½i�~\���@m#m|t m�Àk}�m9t��km|� }�x»z\m|tkm9��~`}�m]� {�xk�km5}�i�~`}�{�x�t\}V~�u�t���m#Àk}��V~
u�tT´·x���l¢~�}�uvx�t]�Y��m#´µ�kw�}�x�h
m|l¢�@xY¼

��� � � /�* -0$
h
m|l¢�@x�u��%~\t¢x��BÁ;wyu�tkms����x`z���~\l �V�Ym9{�u�~�wyuv°|m|�Q´·x\�Q}Vikm�� w�~`t�z\��~`z`m = £�@N¶�}Vi�~�}!���Y���Yx���}V���@x`}Vi5{�x�l¢�kuvwym�Á
}�uylUmU~`t��»�V��tTÁN}�u�lUm1�V�Ym9{�u�~�wyuv°9~�}�uvx�tÊ¼RÂ¸m1l¢~`��m1~�´·m|¾/m�Àk}�m9t���uvx�t��R}�x]h
m|l¢�@x5}�x�lUx\��m�m��¿m|{#}�uy²`m#wy�
}V��m9~�} Ã�~F²F~U����x`z���~\lU�|¼
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h ikmÆ� {�xk�km»z\m|tkm9��~`}�m|� ´µ��x\l ~ Ã�~F²F~Æ�Y��x\z\�V~`l u���²\m|��� �ku��Bm9��m9t�}�´µ��x�l iT��l¢~\tTÁ;¾���uy}�}�m9tg�
�Y��x\z\�V~`l¢�#¼ 7�t ��~\��}�uy{|�kw�~`�|¶��Ym9{#~\����m�x\�k��m|{�}V��~`��m���m|�Y��m9��m9t\}�m|� ~`���®��}��V��{�}V����m|�|¶%��}��V��{�}V����m9�¢~`��m
�Y��m9��lUx\��m1ikm9~F²Tuvwy�euyt 9s~`��u����V~�z`m9tkm|�V~�}�m|�»{#xk�km1}Vi�~`t�uyt�x\�V�ku�t�~`����� ����x`z\�V~`l¢�|¼ ­ wy��xY¶�lUm|lUx����
l¢~\t�~�z\m|lUm|t�}&u��1�ku��¿m|��m|t�}�u�t � ~`t���u�t Ã�~F²�~�¶M~�wyw�x\�k��m|{�}V�1�@m#u�tkz����TtY~`lUuy{|~�wywv��~�wywyxT{|~�}�m|��u�tÆ}�ikm
w�~�}�}�m9�#¼ É¹m9{#~`�Y��mex�´&}Vikuy�5��uy}���~`}�uyx\tÊ¶¹¾!m½m�Àk}�m9t��km9�=h
m|l¢�@x ¾ uy}�i ~ÆlUx\��m»����m9{�u���me}V��m9~�}�lUm9t\}�x`´
��}��V��{#}�����m|�|¼
�,�\¾¹~`�V�e}º�k�YmU{#~\��}V�R~`��m�u�l¢�kwvu�{�uy}Ru�t»Ã�~F²�~�¶@~\t��½}º�k�@m1{#~\��}V�R�@m#}º¾!m#m9tex\�T��m9{�}��,~`��m�{�x�l¢l1x�t½u�t

Ã�~F²�~�¼,7�t¸{�x�t\}V��~\��}|¶Ê}�ikm|�»��~\��m|wv�exk{#{|���,uytÆ�/~\t���~\��mUx�´·}�m|t¸{�x�t���u��km9��m9��~`��~���~`�Ä����x`z\�V~`l¢lUu�tkz
��}º�Twvm\¼!h
x5~\������m|�V�¹}�iku��st�m#m|��¶@h
m|l¢�Yx]i�~`���@m#m9t½m�Àk}�m|t��km9�e}�x5iY~`t��kwym�}º�k�@m�{#~\��}V���Ym|}º¾%m|m|t½��}��V��{�Á
}V����m|�|¼Uh iku��&{#~\��~`��uvwyuv}º�½u���z`m9~`��m|��}�x�¾¹~`�V���R}Vikm�����x`z���~\lU�sz`m9tkm|�V~�}�m|�Ä�\� 9,~`��uy�V�V~�¶Êu�tÄ¾�i�uy{�iÄ}�ikm
w�~F�`x��k}!x�´X��}V����{#}�����m|�!u�� z\�Y~`�V~`t�}�m|m|��}�x��Ym�{#x\l¢��~�}�uy��wvm\¼
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h
x�x����
ÇTtkx�¾ wym|��z`m`¶9}�i�m|��m%i�~F²\mQ�Ym|m|t�x�tkwy�,����m#wyu�l1u�t�~\���,uyt�²\m|��}�uyz\~�}�uvx�t���x`´Y���@m|{#uy~`wvuy°|~`}�uyx\t�x`´�x\�T��m9{�}�Á
x���uym|t�}�m|� ����x`z���~\l¢�#¼ h ikm�m�Àku���}�uyt�z���m#w�~�}�m|�Æ¾!x\�VÇ¸uytY{�w����km|��~¸����x`z���~\lÅ�V�@m|{�u�~�wyuy°#m|��´·x\�¢~¸��l¢~`wvw
w�~`t�z\��~`z`m%�Y~`��m|�1x\tU��lUm|�V~�w��Ê¶`~\t��1~s´·x���l¢~�wk}V��m9~�}Vl1m9t�}Hx`´@}Vikm����@m|{#uy~`wvuy°|~`}�uyx\t1x�´B²�u���}���~`w�{#~�wyw��#¼HÂÄm
~\���kwy�1}Vikms~\������x\~\{�i1x`´Ê}��V~`t���wy~`}�uyx\tU}�xU~`t¢u�t�}�m|�VlUm|�ku�~�}�m�w�~`tkz���~�z\m¹´·x\�Q¾�i�uy{�i�~����@m|{#uy~`wvuy°#m9�Xm�Àku���}V� �
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Unit é de recherche INRIA Rocquencourt, Domaine de Voluceau, Rocquencourt, BP 105, 78153 LE CHESNAY Cedex
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