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¢�l�u�d9������¢���¢�i��h¢�§]±�rj¢��P�5« ¯
²+¤�e�l¨¯�¦��h¢�����¢Mfh�� �q�fhf¨¢�i� �¢ ~�� i�¢H�hq�gjlh¢M�5«�n�¤�¤�rjg¥ "n�lhgje�i��5��¢���fh¦�µ�rj¢����5« gji+£·��f¨¢�i� �¢ z np¤�¤b¢�r¥��¢
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d �Évyª¹�w~

� ¢]r$n&§:Ñ�§&¢)§?n�i�gj¦�f¨¢{e�i*fon�Ï:i�¢{¢�i� �e�f¨¢?¤�rjq��Ã�Ä nIo tHu<v � n(o���tHu���v�í�Ôbi � ¤�fh¢�q�¡�¢ � £�n�q�´éí
��Ä ¾= Æ ¾����
�	� Ôbi � ¤�f¨¢�q�¡�¢�
 o�2N� ������À��P¾��
� õ·d+gj§&¤�rjg £ ~ ¤�n�fonprjr¥¦�r¥¢"÷1o3¢��¨l<��¢'r$n¹£·e�f¨§:¢&p e����� qzr
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fh�� �q�fhf¨¢�i� �¢ ¤bn�f�n�rjrj¦�rj¢ ~�x g¥i��hg z q�i�¢e�¤���fonplhgje�i ��¢
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r$n  �e�§:¤�e��¨gjlhgje�i ��¢�� e�¤b��fon�l¨gje�i����¢*fh�� �q�fhf¨¢�i� �¢
�hq�fE �¯bn�©+q�¢& �e�i"Î�¢� �l¨q�fh¢ ~�s ¢��E �e�i� �r¥q��hgje�i��E��¢&fh� �
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�¨lhfonplh��µ�gj¢)�¨��©+q�¢�i+lhgj¢�rjrj¢'¤�¢�q�l��h¢�fh¢·Î�e�q�¢�f�n"¡�¢� 'd �Évyª¹�w~
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gji���q�g¥lHq�i�¢'¤bnpfon�rjrj��rjgj�onplhgje�i] �e�i+£·e�fh§:¢'¸Er$nE�hl¨fonplh��µ�g¥¢�©
q�g5µ
npfonpi
l¨gjlHr�n�§:Ñ�§:¢<�¨lhf�n�lh��µ�gj¢'��¢'¤�fh¢�q�¡�¢{gji� �¯bnpi�µ�¢"n�±�rj¢
¡+gj� � ¸ � ¡+g¥�M��¢�r$n'¤�fhe�µ�fonp§:§knplhgÍe�iE��¢��<l�Ð� �¯�¢���e�q&��q?i�e�§]±�f¨¢<��¢�¤�f¨e+ �¢��h�¨¢�q�f¨�'¢�§:¤�r¥e�²���� ~
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	�Ç��
s n�§:gj�h¢H¢�i?¬�q�¡+fh¢���¢�ú
ûMüyý ëF×mØ�Ù �hq�g¥lHq�i:�h �¯���§kn�§kn�°jl¨fh¢ � ¢��h �r�n"¡�¢H©+q�gb¢��hl< �e�i��¨lhgjlhq����5« q�i]¤�fhe+ �¢��¨�hq���§knp°jlhfh¢¢�lHq�ike�q:¤�rjq��¨gj¢�q�fh��¤�fhe+ �¢��h�hq��)¢��h �r$n"¡�¢ ~�s ¢�¤�fhe+ �¢��h�hq��)§?n�°jlhf¨¢<¢�´+�� �q�lh¢'ry«�n�rjµ�e�fhgjl¨¯�§:¢M��¢�r$n � gjµ�q�f¨¢ - í+gjrbgj��¢�i+l¨g Ô�¢

rj¢���£·fonpµ�§&¢�i+lh����¢�¤�f¨¢�q�¡�¢)©+q�g�¤�¢�q�¡�¢�i
lHÑ�lhfh¢�lhfonpgjlh���Hgji�����¤b¢�i��bn�§&§:¢�i+l z  �f¨��¢'��¢��H¤�fhe+ �¢��¨�hq���¢��h �r�n"¡�¢�¤bn�f¨lhgj �q�rjgj¢�fh�
npq:ly²+¤b¢��5« e�¤���f�n�l¨g¥e�i:¢�i? �e�q�fh���5« ¢�´+�� �q�l¨gje�i z  �e�rjrj¢� �l¨¢)¢�l<gji+lh¢�f¨¤�fh¦�l¨¢'rj¢��Hfh���hq�rjlonplh����¢��<¤�fhe+ �¢��¨�hq���¢��¨ �r$n"¡�¢ ~

� n�i��Hr�n � g¥µ�q�fh¢ � z  �¯bnp©+q�¢'¤�f¨e
 �¢��h�¨q��'¢��¨ �r$n"¡�¢E �e�i+lhf¨ø�rj¢'q�i®¤�fhe �

PVM

(esclave) PERL (esclave) PERL

SPIKESPIKE

(maître) PERL
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 �¢��h�¨q��)d �Évyª¹� n"Ôbi&��¢<l¨fonpg¥l¨¢�fMr�n¹ �e�iRÎ�¢� �lhq�fh¢'n�l¨lhfhgj±�q���¢<¤bnpf�rj¢�¤�fhe �
 �¢��h�¨q��H§knp°¥l¨fh¢�¢�l�¡�¢�gjrjrj¢³¸�ry« ¢�´+�� �q�l¨gje�iE �e�f¨fh¢� �l¨¢���¢Hry« e�¤b��fon�l¨gje�i'©+q5« gjr
nw¤�fhgj�¨¢�¢�i' �¯bnpfhµ�¢ ~�s ¢�lhf�n�i��Ó£·¢�f¨l5��¢��P¤bnpfonp§:¦�l¨fh¢��J�5« q�i�¤�fhe+ �¢��¨�hq���¢�� �
 �r�n"¡�¢<¸�q�i{¤�fhe+ �¢��¨�hq��<d �Évyª¹� �h¢M£�npgjlÉ¸�ry«�n�gj��¢���¢���Ô� o¯�g¥¢�fh� ~+s e�fh�¨©
q�¢
r$nE¤�f¨¢�q�¡�¢'��¢'r$n� �e�iRÎ�¢� �lhq�fh¢E¢��hl�r�npi� ���¢ z rj¢'¤�f¨e
 �¢��h�¨q���¢��h �r$n"¡�¢'§knp° �
l¨fhgj�h¢��¨e�i]��l�n�lM �e�q�f�n�i+lM¤bn�fMry« npibn�rj²+�h¢M��¢��H§&e�l¨� �  �rj������¢�r�n�l¨fon� �¢)��¢
¤�fh¢�q�¡�¢�µ���i���fh��¢'¤�n�fMr¥¢�¤�fhe+ �¢��h�hq��)d �Pvyª'�H~�s ¢�fh���¨q�rjlon�lH��¢<ry« e�¤���fon �
l¨gje�iÖ¢��¨l'¢�i+¡�e�²��{n�q¤�f¨e
 �¢��h�¨q��{§?n�°jlhf¨¢���¦��'©+q5« gjr5¢��¨l'����l¨¢� �l¨�]�bn�i��
r$n�lhf�n� �¢'��¢'r$n'¤�f¨¢�q�¡�¢ ~ d+g�q�i?¤�fhe+ �¢��h�hq��)¢��h �r$n"¡�¢��hgjµ�ibnprj¢<q�i?�� �¯�¢�  z
rj¢E¤�fhe+ �¢��h�hq��]§kn�°jl¨fh¢'n�f¨fhÑ�l¨¢:lhe�q���rj¢��{n�q�lhfh¢��'¤�fhe+ �¢��h�hq��{¢��¨ �r$n"¡�¢]¢�l

l¨¢�fh§&g¥i�¢³n"¡�¢� Hq�i]�� �¯�¢� �µ�rje�±�n�r ~�s n� �f¨�Rn�l¨gje�i:9p��¢��hl¨fhq� �lhgje�i&��¢���¤�f¨e+ �¢��h�¨q��H¢��¨ �r$n"¡�¢<¢�l�rj¢Hlhfonpi��y£Õ¢�fhlM��¢���¤�n�fonp§:¦�l¨fh¢��
¢�i+l¨fh¢'q�i&¤�fhe+ �¢��h�hq��)¢��h �r$n"¡�¢�¢�lH§?n�°jlhf¨¢<�¨¢<£yn�gjl³¸�ry«�n�gj��¢H��¢ � � è ó � ô ~+s « q�l¨gjr¥gj��n�lhgje�i]��¢ � � è ¤�¢�fh§&¢�lH��µ
nprj¢�§:¢�i+l
rj¢� �¯bn�f¨µ�¢�§&¢�i+l<n�q�l¨e�§knplhgj©+q�¢H��¢���¤�f¨e+ �¢��h�¨q����hq�f�rj¢��<¤�f¨e+ �¢��h�¨¢�q�f¨�'��gj�h¤�e�i�gj±�rj¢��H��n�i����onE �e�i+Ôbµ�q�fon�l¨gje�i ~�s nE �e�§ �
§]q�i�g¥ "n�lhgje�i]¢�i+lhfh¢�¤�fhe+ �¢��¨�hq���¡
g$n � � è ¢��hlw£�n�gj±�rj¢<¢�l)nEq�i�¢�g¥imÒbq�¢�i� �¢'i���µ�r¥gjµ�¢Rn�±�rj¢��hq�f�r¥¢��<lh¢�§:¤��H�5« ¢�´+�� �q�lhgje�i'í
¢�rjrj¢�i5«�n�¤�¤�n�fonp°jl�©+q5«�n�q:§&e�§&¢�i+l���¢�r$n' �f¨�Rn�l¨gje�i?¢�l<¡�¢�fh�Hr$n¹Ôbi?��q?¤�fhe+ �¢��h�hq��)¢��h �r$n"¡�¢ ~
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s «�n�rjµ�e�fhgjlh¯�§:¢���¢]¤bnpfon�rjrj��rjgj�onplhgje�i?¢�l'rj¢��� �e+��¢��'��¢��{¤�f¨e+ �¢��h�¨q��E¢��h �r$n"¡�¢]e�i+l���lh�&�� �fhgjl¨�'¢�i ����u�s ó ��ô ~bv r�i�e�q��¤�¢�fh§&¢�lH�5« ¢�º�¢� �l¨q�¢�f���¢��'n�i�n�rj²+�h¢��H¢�Ï: "n� �¢�����¢��<lhf�n� �¢��)��¢)¤�fh¢�q�¡�¢�� ~Js ¢� �e+��¢ ����u<s ��¢{ú+ûMü�ý ëJ×�Ø�Ù �"« ��lh¢�i��Ö�hq�f
l¨fhe�gj��Ô� o¯�g¥¢�fh��iPq�i ¢��hl]n��¨�he+ �gj�knpq ¤�f¨e+ �¢��h�¨q��]§knp°jlhfh¢E¢�lE��¢�q�´ ¸® �¯bn�©+q�¢]ly²+¤�¢:��¢&¤�fhe+ �¢��h�hq��:¢��¨ �r$n"¡�¢ z �¨¢�rje�i*r$n
ibnplhq�f¨¢���¢'ry« e�¤���f�n�l¨g¥e�i]¢�º�¢� �lhq���¢ ~5s ¢)i�e�§]±�f¨¢<��¢'rjgjµ�i�¢�����¢) �e
��¢'¢��hl��5« ¢�i+¡+g¥f¨e�i .R/�/�/ ~
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Ç�ÊÕ��� Æ ¾��� �
| e�q��)n"¡�e�i��H§:gj�M¢�i?¬�q�¡+fh¢E¢�l<l¨¢��hl¨�:ú
û³ü�ý ëJ×�Ø�Ù �hq�f�q�i?fh���¨¢Rn�q��¢ � �¨lonplhgje�i��H��¢'lhf�n"¡�n�gjr ����� 9 x�s5����x{z ��¢

ly²+¤�¢ � /�/ 9 ����� z n"¡�¢� �q�i�¢)§&��§:e�gjfh¢H¡+gj¡�¢<��¢ ."- �]è e+ �l¨¢�lh� ~
� i* �¢�f¨lonpg¥ii�e�§]±�fh¢'��¢]¤�fhe�±�rj¦�§:¢��'n���lh�&lhfonpgjlh�]n"¡�¢� &ú
ûMüyý ëF×mØ�Ù z ��e�i
l�rj¢E¤�fhe�±�rj¦�§:¢'��q*lhe�q�f)��¢] Rn�f¨lh¢��'��¢h�gjrj±�f¨¢Rn�l¨¯ õ ���� ÷E¢�l]r$n �e�f¨fh¢� �lhgje�i �J« q�i nprjµ�e�f¨gjlh¯�§&¢{��¢®lhfhg�¤bn�f]gji��¨¢�fhl¨gje�i3õ �
	������� ÷ ó -�ô ~�s ¢��:f¨���hq�rjl�n�lh�&�he�i
ln�Ï: o¯�������n�i��Mr$n ¶ n�±�rj¢ . ~+x i�e�lh¢�fM©+q�¢<rj¢��Hf¨���hq�rjl�n�lh�M �e�i+Ôbfh§&¢�i+l�©+q�¢�r$n�¤bn�f�n�rjrj��rjgj�on�l¨gje�iE¢��hl Û"âoã�ß�Újî�ï�ï�ØF?�Ú¥ß z �bn�i��rj¢'�¨¢�i���e�ù z �¨gFrj¢'¤�fhe�±�r¥¦�§:¢� �e�i+l¨g¥¢�i
l'np�h�h¢��{��¢E¤bnpfon�rjrj��rjgj�h§&¢ z rj¢���l¨¢�§:¤����5« ¢�´+�� �q�l¨gje�iÖ�"« np§:��rjgje�f¨¢�i+l³n"¡�¢� Er�«�n�Î�e�q�l

��¢�¤�f¨e+ �¢��h�¨¢�q�f¨� ~�| e�q���n"¡�e�i�����µ+n�rj¢�§&¢�i+l�§&e�i+lhf¨�< �¢�l¨lh¢'¤�fhe�¤�fhgj��lh��lh¯���e�fhgj©+q�¢�§&¢�i+l ~
� e�q�fMr¥¢�¤�fhe�±�rj¦�§:¢ ���� z ry« ¢�Ï: Rn� �g¥l¨�He�±�l¨¢�i+q�¢�¢�i:q�lhgjrjg¥��n�i+lP��¢�q�´]¤�fhe+ �¢��¨�h¢�q�f¨��¢��hlH¤�rjq�����rj¢�¡+��¢�¤bn�fMfonp¤�¤be�fhlHn�q�´ Rnp�He�ù�'! "� ~�� ¢�r�n��R« ¢�´+¤�rjgj©+q�¢<¢�i n�ibnprj²
��n�i+l�r$n��hlhf¨q� �l¨q�fh¢E��¢�r$n'¤�f¨¢�q�¡�¢�í�rj¢��He�¤���fonplhgje�i��H��¢)f¨�� �q�f¨fh¢�i� �¢]�hq�fHrj¢��

��¢�q�´Ö �e�iRÎ�¢� �l¨q�fh¢��{gji�gjlhg$npr¥¢��H��¢�§knpi���¢�i+l�q�i l¨¢�§:¤��)gj§&¤be�fhlonpi+lHfon�¤�¤be�fhlh�]n�qlh¢�§:¤���lhe�l�n�rP��¢Er$n]¤�f¨¢�q�¡�¢ ~�x gji��¨g z
ry«�n�Î�e�q�l��5« q�i?i�e�q�¡�¢Rnpq?¤�fhe+ �¢��¨�h¢�q�f)i�¢) �e�i+lhf¨g¥±�q�¢�fon�¤�rjq��<¸�r�n� �e�i��hl¨fhq� �l¨gje�iÖ��¢� �¢¹£·fonpµ�§:¢�i
l���¢'¤�f¨¢�q�¡�¢ ~
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s ¢��Mlh¢�§&¤��P�5« ¢�´+�� �q�l¨gje�i]�5« q�i�¢M¤�f¨¢�q�¡�¢�n"¡�¢� �ú+ûMü�ý ëJ×�Ø�Ù ����¤�¢�i���¢�i
lHn�q��h�hg���¢Hr$n�¤b¢�fy£·e�fh§knpi� �¢M��¢<d �Pvyª'�H~�� i�¢¡�¢�fh�¨g¥e�i:��¢'d �Évyª¹� ¤�rjq��M¤�¢�fy£·e�fh§?n�i+lh¢�¡�n�gji���q�gjfh¢�q�i�¢�¡�¢�fh�hgje�i:��¢Eú
ûMüyý ëJ×mØ�Ù ¤�rjq��M¢�Ï: Rnp �¢ ~�| e�q��H¤b¢�i��he�i��H©
q�¢ú
û³ü�ý ëJ×�Ø�Ù ¢��¨lM£�n� �gjrj¢<¸'np�bn�¤�l¨¢�fH¸'q�i�¢<i�e�q�¡�¢�rjrj¢H¡�¢�fh�hgje�i:��¢�d �Pvyª'�Hz ¡+q:©+q5« ¢�i]¤�f¨gji� �gj¤b¢�gjr��¨q+Ï:l��J« np�bn�¤�lh¢�fHn�q�´i�e�q�¡�¢"n�q�´]§&e�lh� �  �r¥���Hr¥¢��H¢�´+¤�fh¢��¨�hgje�i��<fh��µ�q�rjgj¦�fh¢��<©+q�g�fh¢� �e�i�i�n�gj�h�¨¢�i+l)rj¢��H§&e�l¨� �  �rj������¢��<l¨fon� �¢��<��¢�¤�fh¢�q�¡�¢ ~
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ûMüyý ëJ×mØ�Ù ~és n�¨e�rjq�lhgje�i z ©+q�g+ �e�i��hl¨g¥l¨q�¢Hq�i'¤�fheRÎ�¢�l5£Õq�lhq�f z ¢��¨lFr$nw �e�i� �¢�¤�lhgje�i{�5« q�i�¢�¡�¢�fh�¨g¥e�i{¤�n�fonprjr¥¦�r¥¢���¢³d �Pvyª'�H~�� rjr¥¢M¤�¢�fh§&¢�lhl¨fon z
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