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���ÆB�! #"$�Æ��&% h\x
f9dbp`qBrt�Bh\x²�@ X�@¢ dbpvsuwBh\{t{th\x
xu_c�Fs
wBs`r�{trtxB�h�h\x
yJ_bw<^
{th;yJd�^ed�{t{��h�{�rtx`f;h�|d9ac^ed�r��¸fg_��bh\�H«Pm pvh\s
hv¦óh\s#}
h\{t{th\x
_�¦P^uh\�Ts;�Th\x�f��h�p\d��Brtxuf;h�x�|d�yJd�xuxXd�ach �4h;f;h�xuxed�abh\x�yJ_bw<^
{th\x;pX_cf;f�wB�<r°p�d�sur _b�Bxzh\�Ts`^uh9yB^u_BpXh�xuxuh�wB^ux#«���d�rtx�pXh\x
f��h#p\d��Brtx`f;h\x�xu_c�Fs"yJh\w9hX®�p\dcpXh\xj�Bd��Bx"{th�p�d�x��4w�yJd�^ed�{t{��h�{�rtx`f;h
|d�ab^ed�rt�;¯J��s`h\{('cwBhz{thjp\d�{ªpXw<{§xu�Tx`su_b{tr)'cwBhb«B��h\szd�^`surªpX{th
yB^B�h\xuh\�Ts`h�w<�Bh�wBs`rt{�rtxXd�surt_c�
�Th\x"pXrt^epXw<r�s`x�|d�{�_cabr)'cwBh�^uh\yB^`_bac^ed�fgf�d�~B{th+*>{th\x�³"´oµ
¶-,�y[_cwB^�{ªdof;rtxuh�h\�;y<{°dcpXh��/. wB���B_��Td�w
�ThjpX_cf;f�wB�Brªp\d�surt_b�
xu�Tx`su_b{tr)'cwBhzxuwB^"w<��^B�h\xuh#d�w�{trt�"�h�d�r�^`hj�Th
º�»P¼P½§¾\¿<ÀPÁPÂB»�Ã[pXh�susuh
f�dcp`qBrt�Bh"x0. d�y<y[h\{t{thj¶j»/�ÄÂB½�«
1 ÊJ� ��Èe�324�ÆÄ�@y[d�^ed�{�{#�h\{trtxufgh�|d
ac^ed�r��²¯[�§}JpX_bfgf�wB�Brªp\d�s`rà_c�§}�xu�Tx`su_b{tr)'cwBhb}J³"´oµ
¶;}Jº�»P¼P½§¾�¿BÀPÁPÂB»�}J¶j»/�ÄÂB½
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��wBx`su_bf·f9dbp`qBrt�Bh\x�d��[�gy[d�^Xd�{t{th\{1d�^ep`qBrtsuh#pXsuwB^`h\x
d�^uhz£M^`h0'cwBh\�Tsu{t���Th\x`rtab�Bh��¹©"rtsuq¸ºo»P¼P½§¾\¿BÀPÁPÂ<»43 5
61yB^`_BpXh\xux`_b^`x�«H±"qBh
º�»P¼P½§¾�¿BÀPÁPÂB» q[d�x9rt�Tsuh\ac^ed�s`h�� pX_bfgf�wB�Brªp\d�s`rt_b�¸{trt�B­Tx;©"qBrªp`q f9d�­ch�rtsgxuwBrtsed�~B{th9£M_c^�~<wBrt{°�4r��<a¸y[d�^Xd�{t{th\{�x`�Fx`suh\fgx�«
%Prt�B­Tx�yB^`_
7Tr°�4h�rt�Tsuh�^O¤OyB^u_BpXh\x`xu_c^ÌpX_bfgf�wB�Brtp\d�s`r�_c��£OdbpXrt{trtsurth\x;d��J�@hv�4s`h\�Bx`r�~<r�{trtsO�@d�sg{t_�©¥pX_bx`s�«98"h�7bh\^`suqBh\{th\x`x��TwBh�s`_
suq<hj{t_�© pX_bfgf�wB�Brªp\d�surt_��":�pX_bfgyBwBsXd�surt_c��^ed�s`rt_[}Tsuq<h�º�»P¼P½§¾�¿BÀPÁPÂB»¸rtx"hX®�pXrth\�Ts"_b�<{��²£M_b^"pX_Td�^ux`h
ac^ed�r��gy[d�^Xd�{t{th\{trtxufÌ«
±/_;^`h\f;h��4��suqBrtx#}[x`qB_b^`szf;h\x`xed�ach\xz�Bh\h��Äs`_9~[h
aFd�suqBh\^`h��¸d��J��s`^ed��<xO£Mh\^`h��Äsu_cabh\s`qBh\^#}Psed�­Frt�Bagrt�Fs`_�dcp\pX_bw<�Fszfgh\f;_c^u�
xus`_b^Xd�abh�d��[�ort�ByBwBs�:�_cwBsuyBw<s§{ªd�s`h\�[pX�T«Xm�xH©�h�d�^uh�pv_b�[pXh�^u�Bh��
©"rts`q�x`�Txusu_c{tr°p/d�{�ac_b^`r�s`qBf;xJ©�h1y<^u_byJ_bx`h�d�©"d#��s`_"hX®�pXrth\�Tsu{t�
xurtf�wB{ªd�suh"_bw<^"xu�Txus`_b{trªp�y<^u_bac^ed�f;x�_b��d
yJd�^ed�{t{�h�{ód�^ep`qBrtsuh�pvsuwB^`h
s`q[d�s"x`wByByJ_b^us`x�©�_b^X�c¤7~T�c¤O©�_c^e�;pv_bf;f�w<�Brªp\d�s`r�_c�Bx�«�±"qBh
^uh#pX_b�T¯JabwB^Xd�~B{thjaTd�suh�x�d�xux`_BpXrªd�suh#�;©"rts`q�s`qBh
º�»P¼P½§¾�¿BÀPÁPÂB»¸�Bh\sO©�_b^`­;_�£1suq<h�¶�»/�ÌÂ<½Ìf9dbp`qBrt�Bh;3ti=<�6§_�¦Ph\^�d
xu_c{�w<surt_b�
su_�suqBrtx�yB^u_c~B{th\f)d��[�gd�{t{t_�©Ä¯[�Bhzab^Xd�rt�
yJd�^ed�{t{�h�{�rtx`f su_
~Jh�hX�ByB{t_brts`h��P«c±"qBrtx�d�^`surªpX{th�yB^`h\xuh��Fs`x"suqBhz©"d#�j©�h�wBx`h
³"´oµ
¶
p`qBrtyBx;s`_@x`h\s;wBy dÄ£7d�xus�xu�Tx`su_b{trªp�pX_cf;f�wB�<r°p�d�surt_c� d�abh\�Ts;_c� dÄ{trt�Bh�d�^9d�x`�F�Jpuq<^u_b�<_bwBxg�Bh\sO©�_b^u­K_�£¨ºo»P¼P½§¾\¿BÀPÁPÂ<»
yB^`_4pvh\xux`_b^ux#«
>owB^�©�_b^u­�^uh\{trth\x/_b�
suqBh"x`�Txusu_c{tr°p�yB^`_bab^Xd�fgf;rà�<a�h\�*7Trt^u_c�Bf;h\�Ts@?�ÂBA§¼DCFE§}TdzpX{t_bx`h�pX_cwBxurt�
su_zsuq<hGC yB^`_bac^ed�fgf;r �Ba

{ªd��Bacw[d�achb«@?�ÂBA§¼DCFEKyB^`_
7Frª�Th�x
x`�F�Jpuq<^u_b�<_bwBx;pX_cf;f�wB�<r°p�d�surt_c��_byJh\^ed�su_c^ux�su_ÄxurtfgyB{trà£>��suqBhgyB^u_cab^Xd�f;fgrt�Ba;_�£��Bd�sXd
su^Xd��Bx £Mh\^`sux�s`q[d�s"_Bp\pvwB^�rt�;x`�Txusu_c{tr°pzd�{�ac_b^`r�s`qBf;x#«#±"qBhH?�ÂBAH¼DCFE pv_bf;y<r�{th\^�abh��Bh\^ed�suh\xIC yB^`_bac^ed�fgx�s`q[d�s�yJh\^O£M_c^uf suqBh
pX_cf;yBwBsXd�s`r�_c��yB^u_BpXh�xuxjd��[�gs`qBhj�Bd�sXd
f�d��Jd�abf�h��Fs/yB^`_BpXh\xuxz_�£�d
xu�Tx`su_b{trªpo�Bh\sO©�_b^`­ó«
J"rtxus`_b^`r°p�d�{t{t�F}Ps`qBh��Th�7ch\{t_byJh\f;h\�Ts
_Bp\pXwB^`h��¡r��¡sO©�_¹xused�abh\x#«�±"qBh²¯[^ux`s�xusXd�abh�pX_c�Bxurtx`suh��¡_�£�©"^`rtsurt�Ba¸d9{tr�~<^ed�^`�¸_�£

pX_cf;f�wB�Brªp\d�surt_b�g£Mw<�[pXsurt_c�BxjwBx`r��<a�_b�B{t�ÄsuqBh¹º�»P¼P½§¾�¿BÀPÁPÂB»�{trt�B­Tx�«P±"q<hKC)yB^`_bab^Xd�fgx�y<^u_B�Tw[pXh#�@~T�ÄsuqBhL?�ÂBA§¼DCIE
pX_cf;yBrt{th\^PwBx`h��zsuq<h�fgh\xuxXd�abh�x§y[d�xuxurt�Baoxuh\^M7Tr°pvh\x�yB^`_
7Frª�Th#�z~T��suq<h�º�»BNBO(OQPªÀ§¾G3ticiM6F­bh�^u�Bh\{<^uwB�B�<r��<a"_b�jh�dcp`q
�B_B�Th�_�£BsuqBh
¶�»/�ÌÂB½9f�dcp`qBrt�Bhb«#�O��suqBhoxuh�pv_b�[�²xused�abhb}cy[d�^ed�{t{th\{[d��[��xu�T�[p`qB^u_c�B_bw<x�pX_cf;f�wB�<r°p�d�surt_c��_cy[h�^ed�s`_b^`x�©�h\^uh"y<^u_bac^ed�f;f;h#�
rt�Tsu_¸suq<hÌ^`h�pX_b�4¯[abwB^Xd�~B{thÄaFd�suhÌd�^u^ed#�Kd�s`sedbp`qBh#��s`_¸h�dbp`q º�»P¼P½§¾\¿<ÀPÁPÂB»�«�±"qBh\xuhÄ{t_Bp\d�{oq[d�^X�T©�d�^uhÄ_byJh\^ed�su_c^ux9f�d�y
�Trt^uh#pXsu{t�Äsu_9suqBh�x`�Txusu_c{tr°p�_byJh\^Xd�su_c^uxj_�£�s`qBh$?�ÂBAH¼DCFE¸{°d��BabwJd�abhc«�R¸h�d�{tx`_�_c~Bxuh�^S7bh#�¸d;ac^uh�d�sjrtf;yB^`_
7bh\fgh\�Ts�rt�ÄsuqBh
su^Xd��Bx £Mh\^osurtf;h\x�xurt�[pvh�h#dbp`q�©�_b^e�gfg_
7bh����Trt^`h�pXsu{t�²£M^u_cf)_b�Bh
º�»P¼P½§¾�¿BÀPÁPÂB»¸~<wBx"su_�_c�Bhz_�£1rts`x"�Bh\rtabqT~J_bwB^`x�«
±"qBrtx¨d�^us`r°pv{�h�rtx
_b^`aFd��<r�x`h��¸d�x�£M_c{�{t_�©"x=T�s`qBh�¯J^uxus�x`h�pXs`r�_c� �Th�xepX^`r�~Jh\xgsuqBh9¶j»/�ÄÂB½�f�dcp`qBrt�Bh¨d��[�Ärtsux�d�yBy<{�rªp\d ¤

surt_c�Bx�«H±"qBh�xuh#pX_b�[�¡x`h�pXsurt_c�@yB^`h\xuh\�Ts`x�suqBh9�Th\xurtac�@_�£�d xu�Txus`_b{trªp
_byJh\^ed�su_b^
_b�¸s`qBh�pv_b�T¯[acwB^ed�~B{th�{t_babrªp
{ªd#�bh�^j_�£"suqBh
¶�»/�ÌÂB½¸f9dbp`qBrt�Bhb«*UTh�pXs`rt_b��s`qB^uh\h
�Th�d�{tx"©"rtsuq9s`qBhjyB^`_bab^Xd�fgf;rt�Ba�h��V7Trt^u_c�B�Bh\fgh\�Ts�d��[�9�Th�xepX^`r�~Jh\xzsuq<h
pX_bfgyBrt{tr��<aj_�£
suq<h;?oÂBA§¼DCFEÄ{°d��BabwJd�abh"_c��¶j»/�ÄÂB½�« %Hd�xus`{t�F}ThX�ByJh\^urtfgh\�Tsed�{P^`h\xuw<{�s`x�d��[�
£Mw<suwB^`hj©�_c^u­;d�^uhjyB^`h\xuh��Fs`h��P«

W X !9� �ZY �\[F] ���j l!������

¶�»/�ÌÂB½�rtx�d�y[d�^ed�{t{th\{Bf9dbp`qBrt�Bhb}�~BwBrt{ts�d�s�s`qBh %§d�~[_c^ed�s`_brt^uh�� . �O�4£M_b^`f�d�s`r)'bw<h��Th�¬�^uh�xus;3ti=<�6 «�±"qBh�fg_bsur�7bd�surt_b�z£>_b^�s`qBrtx
f�dcp`qBrt�Bh"©�d�x�s`qBhj�Th\x`r�^`hjsu_�pX_cf�~Brt�Bh�dj^`h\yB^`_bab^Xd�fgf�d�~<{�h�{t_bacr°p�{ªd#�ch\^�©"rts`q�d
pX_b�*7bh��Fs`rt_b�[d�{/�@ X�@¢ f�dcp`qBrt�Bhb«c±"qBrtx
xuh#pXsurt_b�Ä�Th\xepv^urt~[h�x�~<^urth�^[�gsuqBhj¶�»/�ÌÂB½¸d�^Xpuq<r�s`h�pXs`wB^uh�d��[�grtsux"hv�4h#pXwBsurt_c��fg_B�Th\x�«

_a`Mb cedgfihDjlkldgmonlfpkqnlrgjlf
¶�»/�ÌÂB½�rtx�d�^uh�d�{�r�s�d�surt_b�
_�£1d��;d�^Xpuq<r�s`h�pXs`wB^ed�{Pf;_B�Th\{B©"q<h\^uhzdzyB^u_BpXh�xuxu_c^"�B_B�Th"£>^u_bf d��9�¡ e�¡¢ f�dbp`qBrt�Bh�rtx�surtacqFs`{t�
pX_cwByB{th���su_�dlyB^u_cab^Xd�f;f9d#~B{th§{t_bacrªp§^`h\xu_cwB^epvh"h\f�~[h#�B�Th��zrt�
dlxuq[d�^uh��
pX_c�T¯[abw<^ed�~<{�h�{t_bacr°pH{ªd#�bh�^�«\±"q<h��¡ e�¡¢ f9dbp`qBrt�Bh
p\d���~Jhjrtf;y<{�h�f�h\�Tsuh��
h\rts`qBh\^�©"rts`q��Trtxus`^urt~BwBs`h��9_c^"xuq[d�^uh��9fgh\f;_c^u�T«
m��K¶j»/�ÄÂB½ �<_4�4h;q[d�x¨d º�»P¼P½§¾�¿BÀPÁPÂB» yB^u_BpXh\x`xu_c^�}�d¹{t_Bp\d�{�f;h\fg_b^`� d��[�@dLtFP�O(Pª½Bu �(<b�Q<<«§±"q<r�xg³"´�µ
¶ rtx

dKiwvyx{z(<Ä{�_cabrªp�pXh\{t{zd�^u^Xd#�@©"rtsuq £M_bw<^;�Qv#¤O~Brtsux
yJ_b^us`x�«�±"qBh9�B_b^`suqKy[_c^us�rtx;pX_c�B�Bh�pXs`h�� su_ÄsuqBhÌdc�B�T^`h\xux9d��[�¡�Bd�sXd
f�wB{tsurtyB{thX�Bh���±/^ed��BxuyBw<suh\^"x`�Fx`suh\f ~BwBx�«*R¸h�xus"d��[�²h�d�x`s�yJ_b^`sux�d�^`h�wBx`h��gsu_�pX_bfgf�wB�Brªp\d�suh�©"rtsuq9db�\��dbpXh\�Tso³"´�µ
¶�x�rt�
suq<h�pv_b�T¯[acwB^ed�~B{thj{t_bacr°p�{ªd#�ch\^�«T±"qBh�xu_bw<suq9y[_c^us�p\d��9~[hjw<xuh��9s`_¨dcp\pXh\x`xG7bd�^urt_cwBx�hv�4s`h\^u�Jd�{/^uh\x`_bwB^XpXh\x#«
±"qBh
�B_B�Th�yB^u_BpXh�xuxu_c^j^uh#db�Txj_c^�©"^`r�s`h\xjfgh\f;_c^u�c¤7f;d�yByJh���^`h\abrtxus`h\^ux�r��Ä_b^X�Th\^zsu_�pX_c�Tsu^u_c{/suqBh9³"´oµ
¶)~Jh\q[d=7Trt_b^#«

±"qBh\x`h
^`h\abrtx`suh\^`xjabr�7bhjdcp\pXh\x`xjsu_¹³"´�µ
¶ £Mw<�[pXsurt_c�Bx�x`w[p`q d�x�rt�Brtsurªd�{tr�s�d�surt_b�;d��[�9xusXd�s`wBx�}P©"^`rtsurt�Ba;d�pX_c�T¯[abw<^ed�s`rt_b��_c^
^uh#db�Trt�Ba
~[dbp`­;pXh�{�{/pX_b�Ts`h\�Tsux�«<m"£Ms`h\^�dgiw<Q<�f;x�pX_c�T¯[acwB^ed�surt_b�9�Th\{ªd#�F}csuq<h
³"´oµ
¶ p\d��9dbpXs�d�x�d�{t_4p�d�{§pX_cyB^u_BpXh\x`xu_c^"£M_c^
rtsux�y<^u_BpXh\x`xu_b^#}T_b^�d�x�d�yJd�^us�_�£§dzab{t_b~Jd�{BpX_by<^u_BpXh\x`xu_b^�£M_c^�suqBh"©"q<_b{th��¡ X�@¢ f9dbp`qBrt�Bhb«#�Os`x��B_b^`suq�yJ_b^`s�rtx�db�B�4^uh\x`xed�~<{�h
£M^`_bf)s`qBh�º�»P¼P½§¾�¿BÀPÁPÂB»Ä~BwBxzd�{t{t_�©"r��<a�s`qBhjx`h\{th�pXsurt_c��_�£��Tr ¦óh\^`h\�Ts"rt�Fs`h\^u�Jd�{P£>wB�[pXs`r�_c�Bx�«
|Hr�acwB^uh9izxuq<_�©"x�s`qBh�pXwB^u^`h\�Ts
pX_c�T¯[abw<^ed�s`rt_b�9_�£�s`qBh�¶j»/�ÄÂB½¸f�dcpuq<r��<hb«[¶�»/�ÌÂB½@dcpXsuwJd�{t{t� pv_b�Bx`r�x`suxz_�£�d~}����

~J_Fd�^X�;pX_c�B�Bh�pvsuh��9s`_¨d�EBÀP½Ä©�_c^u­TxusXd�surt_c�§«b±"q<h�wByByJh\^"^`r��<a
q[d�x�x`sed��[�Bd�^X�¹º�»P¼P½§¾\¿<ÀPÁPÂB»Ì{trt�B­Tx�d��[��x`�Fx`suh\f xurtac�[d�{tx
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pX_c�B�Bh�pXs`h��¹su_�d�pv^u_bx`xu~[d�^�_c� d²qB_bx`s"©�_c^u­TxusXd�s`r�_c�9r��Ts`h\^O£7dcpXhj~J_Fd�^e�P«<±"qBhj{t_�©�h�^"^urt�Ba;d�{t{t_�©"xo³"´�µ
¶ ©�h\xuszd��[�gh�d�xus
yJ_b^us`x�s`_
~Jh
d�x`xuh\f�~<{�h#��rt�Tsu_�d��Qv#¤O~Brts�y[d�s`q�w<xurt�Ba
^urt~B~J_b��p\d�~<{�h�x�«

36 bits
X3090

node 0

X3090

node 1

X3090

node 2

X3090

node 3

LCA ring

Host

Sun 4

1 bit

T800 T800 T800 T800

MIMD ring  1 bit

36 bits

|HrtabwB^`h�iQTT±"qBh
¶�»/�ÌÂ<½Ìf9dbp`qBrt�Bh

±"qBh�º�»P¼P½§¾�¿BÀPÁPÂB»¸�<h\sO©�_c^u­gr�x�pv_b�Tsu^`_b{t{th��g~F�gsuqBh²º�» N OQO(PªÀ§¾
�4r�x`su^`r�~<wBsuh�� _byJh\^ed�surt�Ba�xu�Tx`suh\f 3tibiM6u«Jº�»P¼P½§¾�¿BÀ��
ÁPÂB»Px�d�^uh"yB^`_bac^ed�fgf;h��owBx`rt�BazsuqBhIC {ªd��<abw[d�abh�©"r�s`q
{trt~B^Xd�^urth\xH£M_c^�suq<hzº�» N OQO(PªÀ§¾"x`�Fx`suh\f d��[��{t_4p�d�{P³"´oµ
¶ pX_b�Tsu^`_b{
£MwB�JpXsurt_b�<x�«T�O�;s`qBrtx�h��V7Trt^u_c�Bf;h��Fs#}�{t_Fdc�Trt�Bajd�³"´oµ
¶ ©"rts`q;d
pX_c�T¯[acwB^ed�surt_b�²¯[{th�rtx�xuyJh�pXr ¯[h#�9~T�;do£MwB�[pvsurt_b�9p\d�{t{J©"r�s`q
d
qB_cxus�¯[{thz�[d�fgh�d�x�d
y[d�^ed�f;h\s`h\^�«
��_b�T¯JabwB^Xd�surt_c�@¯J{�h�x;d�^uh¹yB^u_B�Tw[pvh���w<xurt�Ba tIP�OQPª½Bu suh#puq<�B_b{t_bac�@s`_F_c{tx�«�m·x`y[h#pXr ¯óp�{trt~B^Xd�^u�¡yB^u_
7Trª�Th\x�h#d�xu��d��[�

xuh#pXwB^uh
rt�Tsuh\^ £7dbpXh�x�su_
suq<h
¶j»/�ÄÂB½Ä�B_B�Thz©"r�s`q9~Br ¤ �Trt^`h�pXsurt_c�[d�{J~B{t_Bpu­Trt�Ba
_b^"~Bw4¦óh\^`h����Bd�sed
hX�[p`q[d��Babh\xzd��[�²rt�Fs`h\^u^`wByBs
f�d��[d�ach\f;h��Fs�p\d�y[d�~<r�{trtsurth\x#«

_a`o_ ���gh��! #"Mf%$'&)("nldgfik�&�*,+.-�rgj h0/�"Sf213"4&�-�mSk�1�"Sh�5 fpj�r#$*f
±"©�_;pXrt^epXwBrtsof;_B�Th\{tx"rt{t{�w<xusu^Xd�s`hjsuqBh�f�dbp`qBrt�BhzyB^`_byJh\^us`rth\xo£M^u_cf¥s`qBh
pX_c�Fs`^u_c{�d��[�gsuqBh�pX_cf;yBwBsXd�s`r�_c�;yJ_brt�Tsux"_�£a7Tr�h�©FT
*Mr),/�
���6�����*��	��w'�� ���w��	���d��[� *>r�r), ��)��
	��7�"���l��	���	S�
	 �v«

8 . ���9���
�(��	��w'�� ������	���d�^`h�~Bw<r�{ts�w<xurt�Ba
xuh�7ch\^ed�{Psu^ed��BxS7ch\^uxXd�{H_byJh\^ed�su_b^�yBrtyJh\{tr��<h\x�d��[��pvh\�Tsu^ed�{tr�s�h�� *M_b^"�Trtxus`^urt~BwBs`h�� ,
¯[�Brtsuhoxused�suhzf�dcp`qBrt�Bh\x�«c±"qBh\�;p�d��9_b~Bx`h\^S7chz{�_Bp\d�{[x`sed�suh\xo_b�;�<_4�4h�rt�Tsuh\^ £7dbpXh�x�}[pv_bf;y<wBsuhoab{t_b~[d�{[pX_c�[�Trtsurt_b�<x�d��[�
suqBh\� ©"^urtsuh9~[dcpu­¡suqBh�xuhÄ^uh\x`wB{tsux;s`_¸suqBh¹r��Ts`h\^O£7dcpXhb«�m�{ts`h\^u�[d�sur�7bh�{��¸rt�Tsuh�^u^uw<yBs;©"d=7bh\x9p\d��K~Jh�wBx`h��Ksu_¸x`rtab�[d�{
pX_b�[�4r�s`rt_b�Bx�_b�9suq<h��<h\sO©�_c^u­P«B±"q<h�ac{t_b~[d�{PyB^u_BpXh\x`xu_c^uxjd�^`h�~<wBrt{�s�wBy�d�x�£>_b{t{t_�©FT

: m)yBrtyJh\{trt�Bh�q[d�x
_b�<h�xused�abhgr��Äh�dcpuq¡�B_B�Th�_�£�s`qBh�pv_b�T¯[acwB^ed�~B{th�{t_babrªp�{ªd#�bh\^#«%;�dbp`q¡xused�abh�^`h�pXh\r�7bh�x;�Bd�sXd
£M^`_bf d��¸db���\dbpXh��FszyB^`h�7Trt_bwBxjx`sed�abhb}§d��[�¹y[_cxuxurt~B{t�g£M^`_bf {t_Bp\d�{1^`h\abrtx`suh\^`x�«H�Os�y<^u_
7Trª�Th\xj�Bd�sXdgsu_9suqBh
�BhX�Bs
xusXd�achb}1d��[�ÄyJ_bxux`rt~B{t�Ìs`_�s`qBh;�<_4�4h;rt�Tsuh\^ £7dbpXh�^`h\abrtx`suh\^`x�«/±"qBhg{°d�xuszxusXd�ach;_�£�d9yBrtyJh\{trt�Bh;p\d��¸~Jh;^`h�db�Ä~T�
suq<h�y<^u_BpXh\x`xu_b^jd�s"�B_B�ThF<B«Tm��9rt�Tsuh\^ £7dbpvh�^`h\abrtx`suh\^zp\d��9^uh�sed�rt���Bd�sed�r��4£M_b^`f�d�s`rt_b�§}�_c^�d
pv_b�Tsu^`_b{§~<r�s�©"qBrªp`q
abh��Bh\^ed�suh\x
d��Är��Ts`h\^u^`wByBsz©"qBh\�Ärts�rtxoxuh\s#«Pm yBrty[h\{trt�Bh
xusXd�abh�p\d��Ì~Jh¨d²yB^u_BpXh�xuxu_c^�}/dg{�_cabrªpo_byJh\^ed�su_c^j_b^zd
xurtfgyB{th"^uh\acr�x`suh\^#«

: m pX_c�Fs`^u_c{§d�wBs`_bf�d�su_c�
rtx�wBxuw[d�{t{���rtfgyB{th\f;h\�Ts`h��j_c��d�xuyJh�pXrªd�{H�B_B�Th *>�B_B�ThF< ,�qB_c{ª�Trt�Bajsuq<h�¯J^uxus"x`sed�abhz_�£
h�dcpuq¹yBrty[h\{trt�Bhb«T±"q<h
d�wBs`_bf9d�su_c�;p\d��9^`h�db�9^`h\xuw<{�s`x"£M^`_bf)s`qBhj{ªd�x`s"xusXd�abh
d��[�²©"^urtsuh\xort�Brtsurªd�{P�Bd�sXd
su_
¯[^`xus
xusXd�achb«
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8 �l)���	��7� � ����	��3	o��	��
yB^`_
7Tr°�4h�f;rªpX^`_�¤Oab^ed�rt�¸y[d�^Xd�{t{th\{tr�x`f wBxXd�~B{th�_c��{ªd�^uach��Bd�sXd¸d�^u^Xd#�Tx�£M_c{�{t_�©"rt�Ba�s`qBhÌpXh�{�{twB{ªd�^
d�wBs`_bf�d�sedof;_B�Th�{7« ;�dcpuqÄ³"´oµ
¶ rtx"pX_b�4¯[abwB^`h��9s`_
©�_b^`­�d�x�suq<h�{t_Bp\d�{§pX_byB^`_BpXh\xux`_b^z_�£/rtsux"d�xux`_BpXrªd�suh#�Äº�»P¼P½§¾ �
¿BÀPÁPÂB»�«#�Os§q[d�x1d/|§�S| >¡su_�^`h�pXh\r�7ch"suqBh��<h\rtabqT~[_c^uqB_T_B�zrt�T£M_c^uf9d�surt_c��£M_b^/d"{trt�Bh�d�^/d�^`^ed#��_�£ópXh\{t{tx§s`_�~Jh�pv_bf;y<wBsuh�� «
º�»P¼P½§¾\¿<ÀPÁPÂB»Px
y<wBxuq@�Bd�sed9rt�Bx`rª�Th
s`qBh |H�S| >
}Hd��[�Äs`qBh\�¸^uh#db�¸~Jdbp`­Ìd9s`^ed��<xO£M_c^uf;h#��{trt�Bhb«p|H�S| >�x�£M^u_cf sO©�_
db�\�\dcpXh\�Ts
³"´�µ
¶�x
p\d��¸hX�[puqJd��Bach;pXh\{t{�7bd�{twBh�x�d��[�Äxuh 'bw<h\�[pXhgr��4£M_b^`f�d�s`rt_b�§«qUTrtab�[d�{�xzd�^`h�wBxuh��Äs`_�rtf;yB{th\f�h��Fs
©"^urtsuhz~[d�^u^urth\^"{t_Bp\d�{PyB^u_csu_BpX_b{tx"rt�9_b^X�Th\^�s`_
h��T£M_b^XpXhjyB^`_BpXh\xux`_b^zxu�T�[p`qB^`_b�Br�s�d�surt_b�H«
��d��T�¸xuwJpuq�pX_cyB^u_BpXh�xuxu_c^ux9q[d=7ch;~Jh\h\� pX_cf;yBrt{th��ÄwBx`rt�BaÌs`qBheCFCF�/A {ªd��Bacw[d�achK3 �=6u«§�OfgyB{th\f;h��Fs`h��ÄhX�[d�fgyB{th\x
r��JpX{tw[�Thz{t_�©�{th�7bh\{Prtf9d�abh"y<^u_BpXh\x`xurt�Ba;_cy[h�^ed�s`_b^`x�d��J�;{ªd�susurªpXhzaTd�x�xurtf�wB{ªd�s`r�_c�§«

� ��� � ���²���� + ��²��� $��¹�� "�����v�²���

J�d=7Trt�Ba;�Th�xepX^`r�~Jh��¹suqBh
sed�^uach\s�d�^ep`qBrtsuh�pvsuwB^`h
rt��s`qBhjyB^`h�7Tr�_cwBx�x`h�pXs`r�_c�§}J©�h�hX�[d�f;rt�BhzqBh�^uhjs`qBh
y<^urt�[pXrtyB{th\xo_�£�xu�Txus`_b{trªp
pX_cf;f�wB�Brªp\d�surt_b�
d��[�g©�h�hv�4y<{�_c^uhjsO©�_
©�d#�Tx�_�£�d�yBy<{��Trt�Bajs`qBh\f _b��¶�»/�ÌÂB½�«

�9`Mb ��h�$*mSk4k�& *gkBf% n�$
±"qBhzpX_b�[pvh\yBs"_�£§x`�Txusu_c{tr°pod�^Xpuq<r�s`h�pXs`wB^uh\xo©�d�x�rt�Tsu^`_B�Tw[pXh��²~T�"Jj« ±j«��owB�<a
rt��i��c�QzH3 ��6u«c±"qBrtx�pX_b�JpXh\yBszd�rtf;x/d�s�xu_b{�7Trt�Ba
suq<hjyB^u_c~B{th\f _�£�f;h\fg_b^`�
pX_b�Ts`h\�Tsurt_b��rt�9xuh 'bw<h\�Tsurªd�{HyB^u_BpXh\x`xu_c^ux�}HpX_bfgf;_b�<{��
p\d�{t{th��gsuqBhI7b_b�K8lh\wBf�d��B�;~J_T_bs`{�h��Bh�p`­
3tiM6u«wUT�Txus`_b{trªp/d�^ep`qBrts`h�pXsuw<^uh\x/£>h�d�s`wB^uh�s`qBh"p\d�y[d�~Brt{tr�sO�"_�£BhX�ByB{t_brtsurt�Ba"d"^`h\abwB{ªd�^§�Bd�sXd ^[_�©ÄsuqB^`_bwBacqjd"�Bh\sO©�_b^`­z_�£Brª�Th\�Tsurªp\d�{
pXh\{t{txz©"rtsuqÄ{�_Bp\d�{�f;h�f;_b^`�F«c±"qBrtxjp`q[d�^XdbpXs`h\^urtxus`rªp�rtxzxuwByByJ_b^`suh�� ~T� d��Ìrt�Tsuh�^O¤OyB^u_BpXh\x`xu_c^;pX_bfgf�wB�Br�p�d�surt_c�;f;h#puqJd��Brtxuf
©"qBrªp`q�d=7b_brª�Tx�suq<h�_
7ch\^ ^J_�© _�£1suq<h�{t_Bp\d�{§f;h�f;_b^`�"3
	�6u«
±"qBh\^`h;hX�Brtxus`xj_b�Bh�pX_cf;f;h�^epXrªd�{t{t�;d=7bd�rt{ªd�~<{�h�yB^u_cab^ed�f;f9d#~B{th�f9dbp`qBrt�Bhj~Jd�xuh#�Ä_b�ÄsuqBrtxjpX_b�JpXh\yBs#}§s`qBh�r��¸¼P»P¿43 z�6u«

J"_�©�h�7ch\^/suqBrtx/f�dcpuq<r��<h1rtxHf�w[p`qjf;_c^uh/hX�By[h��Bxur�7bh"s`q[d��
dzº�»P¼P½§¾�¿BÀPÁPÂB»9f�dcp`qBrt�Bh�d��[�zrts`x1y<^u_BpXh\x`xu_b^�r�x/�B_cs1d=7bd�r�{ªd�~B{th
d�x�d�pv_bf;yJ_b�<h\�Ts�p`qBrty§«
>o�Bh�pX_bwB{ª� hX�By[h�pvs;su_ÄwBx`h�suqBh¹º�»P¼P½§¾�¿BÀPÁPÂB» {trt�B­Tx
d��[� suqBh9x`h\^S7TrªpXh\xg_�£�dÄ�Trtxus`^urt~BwBs`h��¡xu�Txus`h\f%£M_b^
xu�Txus`_b{trªp

pX_cf;f�wB�Brªp\d�surt_b�<x�«�mo�[�gsuqBrtx�rtx"s`qBhjxus`^ed�r�acqTsO£M_c^u©"d�^e�9d�yByB^u_Tdbp`q9©"rtsuq9©"qBrªp`q�©�hjhX�ByJh\^urtfgh\�Tsuh��g_b��¶�»/�ÌÂB½�«qR�q<r�{th
_b�<{��z�Bh�r�acqT~[_cwB^§s`_��<h\rtabqT~[_cwB^1pv_bf;f�w<�Brªp\d�s`r�_c�BxJr�xH�Bh\h��4h��P}�©�h�p`qB_T_cxuh"suq<h �(��	S��
S�������1{ªd#�ch\^§x`h\^S7TrªpXh"_�£JsuqBhoº�»BNBOQO(PªÀ§¾
xu_�£MsO©"d�^uhgxus`^uw[pXs`wB^uh¹©"qBrªpuqKd=7b_cr°�4xj^u_cwBsurt�Ba�_
7ch\^uq<h�db�P«�|Hrtabw<^uh z¹qBrtabq<{�rtacqFs`xzsuqBh9{ªd#�bh\^`h��¸x`_�£MsO©"d�^`h�d��[�¸q[d�^e�T©"d�^`h
xus`^uw[pvsuwB^`h;suqJd�s
d�^uh;pX_c�[pXh\^`�Bh��¸©"rts`qÌ�Bh�r�acqT~[_cwB^zsu_9�Bh\rtabqT~J_bwB^jpX_cf;f�wB�<r°p�d�surt_c�Bx�«�;�dcp`q¸yB^u_BpXh\x`xu_c^
_�£�s`qBh9�@ X�@¢
�Bh\sO©�_b^`­9r�xz{t_Fdc�Th��g©"rtsuqÌd���rª�Th\�Tsurªp\d�{/yB^u_cab^ed�f d��[� y[h\^ £M_b^`f;xo{�_Bp\d�{1p\d�{ªpXwB{ªd�s`r�_c�Bx�rt�Tsuh�^u{th�d=7bh#�9©"rtsuq��Bh�r�acqT~[_cwB^�s`_
�Bh\rtacqF~J_bw<^�pX_bfgf�wB�Brªp\d�s`rt_��Bx�«

TROLLIUS

FIFO

link 3

link 1

link 2

link 0

C program

Transputer

dsend( )drecv( )

OUTIN

|Hr�acwB^uhFz TTwBxuhz_�£"º�»P¼P½§¾�¿BÀPÁPÂB»Ä{trt�B­
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J"_�©�h�7bh�^�suq<hj{t_�© ac^ed��TwB{ªd�^urtsO��_�£�pX_cf;f�wB�Brªp\d�surt_b�
_�£�s`qBh
^`h\xuw<{�s`rt�Ba�yB^u_cab^Xd�f;x"{th�dc�Tx"su_grt�BhX®�pXrth\�Ts"hX�Bh�pXw<surt_b�Bx#«
>owB^�hX�ByJh\^urtf;h��Fs`x
rt�[�4r°p�d�suhgsuq[d�s�rtsjsed�­bh\x;d�~[_cwBs�ic« 59f;xjs`_Ìhv�<p`q[d��Babh9_c�Bh��Qz#¤O~Brtsj©�_b^X�¸~Jh\sO©�h�h\���Bh\rtacqF~J_bw<^urt�Ba
�B_B�Th\x�pX_cf;y[d�^uh��¹su_�s`qBh�suq<h\_b^`h\surªp\d�{�������acr�7ch\�Ä~F�¡ O½�� NH¾b«H±"qBh;_
7ch\^uq<h�db�¸pX_cf;h\x�£M^u_cf suq<h;p\d�{t{�s`_¸º�»BNBOQO(PªÀ§¾
xu�Tx`suh\f d��[��s`qBhjaFd�suqBh�^urt�Ba
_�£�f;h\x`xed�abh\x"rt�;fgh\f;_c^u�T«
±"qBh�hX¦óh#pXsur�7bh�wBx`h�_�£[suqBh�xu�Tx`su_b{trªp�pX_cf;yBw<sed�s`rt_b�[d�{�f;_B�Th\{�^`h0'cwBrt^uh\x�^`h\abrtx`suh\^/su_o^uh\acrtxusuh�^�pv_bf;f�w<�Brªp\d�s`r�_c�BxJ~[h\sO©�h\h\�

�Bh\rtacqF~J_bw<^urt�Ba;�<_4�4h\x�«P±"q<h
x`h�pX_b�J�Ìd�yByB^u_Tdbp`q¹£M_b^oyB^u_cab^ed�f;fgr��<ajxu�Txus`_b{trªp
d�{tab_b^`rtsuqBfgx�_c�Ì¶j»/�ÄÂB½@rtxzsu_gf�d�­bhzwBxuh
_�£/rtsux�pX_c�T¯[abw<^ed�~<{�hz{t_bacrªp"{ªd#�bh\^"d��J�;s`_�rtf;yB{th\fgh\�Ts�d
x`�T�[p`qB^u_c�B_bwBx�pv_bf;f�w<�Brªp\d�s`r�_c�
_cy[h�^ed�s`_b^"_c��h#dbp`qÄ³"´�µ
¶g«

�9`o_ ��5#$Qn�&�"MmSk k�&��!� r#*/mSkBh nlm &�* &� Ff jlh n�&�j�$	�gf $*m -�*
�Of;y<{�h�f;h\�Tsurt�Baoxu�Txus`_b{trªp"_cy[h\^Xd�s`_b^ux�rt�;^`h�pX_b�4¯[abwB^Xd�~B{thz{t_bacr°p�^uh 'bw<r�^`h\x"_b�g_b�Bhoq[d��J�;�Th\x`rtab�Brt�Bajx`�T�[p`qB^u_c�B_bwBx�pv_bf;f�w4¤
�Brªp\d�surt_b�
_byJh\^ed�su_c^ux"d��[�
yB^`_bac^ed�fgf;r �Ba"suqBh�f rt��s`qBhz³"´�µ
¶ puq<r�y<x�_�£PsuqBhz¶j»/�ÄÂB½�d�^Xpuq<r�s`h�pXs`wB^uhb}Bd��[�
_b��s`qBh"_bs`qBh\^
q[d��[�ÄsuqBh9�ThX¯[�<r�s`rt_b�Ä_�£�dgxu�T�[p`qB^`_b�Br�s�d�surt_b�¸yB^`_bs`_4pv_b{�~[h\sO©�h\h\�K�Bh�r�acqT~[_cwB^urt�BaÄº�»P¼P½§¾�¿BÀPÁPÂB»�y<^u_BpXh\x`xu_b^`x�suqB^`_bwBacq
suq<h\rt^�d�xux`_BpXrªd�suh#�Ä³"´�µ
¶ p`qBrtyBx�«
|Hr�acwB^uh���x`qB_�©"xzsuqBh�rt�Tsuh�^epX_c�B�Bh�pXs`rt_b�Bxj_�£�suq<h¨pX_cf;yJ_b�Bh��Fs`xz_�£�s`qBh¨¶�»/�ÌÂ<½@f�dcp`qBrt�Bhb« ;�dbp`q@³"´oµ
¶¥pv_b�Tsed�r��<x

_b�<h¨i=v
~BrtsO¤O©"rª�Th��Bd�sed
^`h\abrtxus`h\^�pv_b�B�Bh#pXsuh��¹su_
suq<hj~BwBx"_�£�rts`x�d�xux`_BpXrªd�suh#��ºo»P¼P½§¾\¿BÀPÁPÂ<»�«[±"©�_
y[d�^Xd�{t{th\{�iwv�~BrtsO¤O©"rª�Th
pX_cf;f�wB�Brªp\d�surt_b�9{trt�B­Tx
d�{t{t_�© £7d�x`s
�Bd�sed¹su^ed��BxO£>h\^ux�~Jh\sO©�h\h\��db�\��dbpXh\�Ts��Bd�sXd�^`h\abrtx`suh\^`x�«/m f�wB{tsurtyB{thX�Bh\^zrtx
yB^`_
7Tr°�4h��
©"rtsuq9h�dcpuqÄ³"´oµ
¶ s`_�xuh\{th�pvs�suq<hjrt�ByBwBs"�Bd�sXdB«

T800 T800 T800T800

16 bits

16 bits

|Hr�acwB^uhj� TTr��Ts`h\^O¤S|/]�
zm pX_c�B�BhX�Brt_b�Bx

±"qBhzxu�T�[p`qB^`_b�Br�s�d�surt_b�g~[h\sO©�h\h\�¹�Bh\rtabqT~J_bwB^`r��<a�³"´�µ
¶ p`qBrtyBx"^uh�{���_c�;sO©�_
x`sed�suwBx"~Brts`x *
�����
���� d��[����� ����� �� ,�d�x`xu_�¤
pXrªd�s`h��g©"rtsuq9suqBhj�Bd�sed
^`h\abrtxus`h\^�_�£1h�dcp`q��B_B�Th��u«<±"qBrtx"^uh\acrtxusuh�^�qB_c{°�4x"suqBhj�Bd�sed
su_�~Jhzxuh\�Tsz�TwB^urt�Ba
©"^urts`hj_byJh\^ed�surt_b�<x
su_�s`qBh
{�hv£Ms�*��! #" ,l_b^osu_�suq<hj^urtabqTs *��! #$�,\« R�qBh\��s`qBhjx`sed�s`wBx�~<r�s%�����
���� r�xoxuh\s#}JsuqBh
�<d�sed
^`h\abrtx`suh\^zrtx�£MwB{t{1d��[�gsuqBh
{thX£Ms��Bh\rtabqT~J_bwB^�rtx�d�{t{�_�©�h��
s`_
^`h�db�²r�s#«QR qBrt{�h%�����
���� rtx��B_cs�x`h\s�}<suqBhz{thX£Ms��Bh\rtacqF~J_bw<^�p\d��B�B_cs�^`h�db�²r�s#«T±"qBh�xXd�fgh"^uwB{th\x
d�y<yB{t��su_�suq<h���� ����� �� ~Brts�«
R¸^urtsuhz_cy[h\^Xd�s`r�_c�;yB^`_bs`_4pv_b{tx�d�^uhzrtf;yB{th\fgh\�Tsuh���wBxurt�Ba�s`qBhz£M_c{t{�_�©"rt�Bazrt�Bx`su^uwJpXsurt_b�9x`h0'cwBh\�[pXh�xwT

8 �<_4�4h���©"^urts`h�s`_
{thX£>sFT
&('*)#+ *-,������.�/�� ,
&(0(1 *7�Bd�sed ,
243(+ *-�����.�/�� ,

8 �B_B�Th��/©"^urts`hjsu_
^urtabqTsFT
&('5)#+ *-,6�%� ����� �� ,
&(087 *O�Bd�sXd ,
2438+ *
�%� ����� �� ,

±"qBrtx"yB^u_csu_BpX_c{Pr�fgyB{trth\x�suqJd�s"©"^urts`r��<a¨d��Bh\©i7bd�{twBhor��gsuqBhz^`h\abrtxus`h\^�rtx"yJ_bx`xurt~B{thz_b�B{t�;d#£>suh\^�suqBh
d�xux`_BpXrªd�suh#�;x`sed�suwBx
~Brts"q[d�x"~[h\h��Ì^`h\xuh\sz~T�;s`qBhj�Bh�r�acqT~[_cwB^urt�Ba�yB^`_BpXh\xux`_b^z^uh#db�Trt�Ba�s`qBhF7bd�{twBhc«B�"h�dc�;y<^u_bs`_BpX_b{Hr�xzd�{txu_
yJh\^O£M_c^ufgh��g~F�gsuqBh
£M_c{�{t_�©"rt�Bazxuh 'bw<h\�[pXh\x=T
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8 �<_4�4h���^uh#db�²£M^u_cf)^urtacqFsGT
&('*)#+ *-�%� � ��� �� � �

,
7��(1 *7�Bd�sed ,
7(3 243(+ *
�%� ����� �� � �

,

8 �B_B�Th��/^uh#db�g£M^`_bf){thX£>sFT
&('5)#+ *-� ���
������ � ,
7��87 *O�Bd�sXd ,
7(3 243(+ *-�����.�/���� � ,

�����
������ � d��[� �%� ��� � �� � �
xusXd��[�4xj^uh\x`y[h#pXsur�7bh�{��¹£M_c^�suq<h
{thX£Mso�Bh\rtabqT~J_bwB^zx`sed�s`wBxz~Brts������
���� d��[��£M_b^zsuq<h
^`r�acqTs��Bh\rtacqF~J_bw<^

xusXd�s`wBx
~<r�s �%� � ��� �� « R�qBrt{th�suq<h;xusXd�s`wBx�~Brtsjrtxj�B_cs
x`h\s *>f;h�d��B�Brt�Ba9suqJd�s
suqBh9�Bd�sXd9^uh\acrtxusuh�^�r�x�h\f;yBsO� ,zs`qBh;^`h�db�4r��<a
yB^`_4pvh\xuxzrtx�~<{�_Bp`­bh#�P«
±"qBhÌ�Bd�sed¹^uh\acrtxusuh�^;{t�Tr��<aÌ_c� d ³"´�µ
¶ r�x;dcp\pXh\x`xurt~B{th9£M^`_bf s`qBh¸º�»P¼P½§¾�¿BÀPÁPÂB» _�£js`qBh9xed�fgh;�B_B�Thc«�m��<�T^uh\x`x

�Th�pv_4�4r��<a x`h\{th�pXs`x�suqBhÄ_byJh\^Xd�surt_c��su_K~Jh �T_c�Bhb«9UT�T�[p`qB^`_b�Br�s�d�surt_b��rtx9d�xux`wBf;h#�K~T��suqBh &('*) + {tr��<hÌpX_b�Ts`^u_b{z_�£
suqBh
º�»P¼P½§¾�¿BÀPÁPÂB»�«<�Os"h\�[d�~<{�h�x�f;h�f;_b^`�j©"d�rts�x`sed�suh
�Tw<^urt�Ba
^uh�dc�9_b^"©"^`r�s`hjdbp\pXh�xuxzsu_�d��Bd�sXdj^`h\abrtx`suh\^#«

� ��� � ���²���� +��	��
�
	��
�������9� �j�
	���	��²�������-�

UT�Txus`_b{trªp�pv_bf;y<wBsed�surt_b�BxPw<xurt�BazsuqBh"�Th\x`rtab�Bh��
_cy[h�^ed�s`_b^�d�y<yB^u_Tdbp`q¨d��[��suqBh"db�B�4^uh\x`x�f�d�yByBrt�Ba��ThX¯J�Bh��
rt�jsuq<h"yB^uh�7Trt_bw<x
xuh#pXsurt_b��pX_cwB{ª�g~[hzyB^`_bab^Xd�fgf;h��
rt�KC
«lJ"_�©�h�7bh\^"s`qBhzyB^u_cab^Xd�f;fgh\^�q[d�x"su_��Th�d�{§©"rtsuqg^edbpvh
pX_b�J�Trtsurt_b�Bx"_c^�pv_bf;f�w<�Br ¤
p\d�surt_b�gyB^u_csu_BpX_b{tx�suq[d�s�d�^`h��Tr ®�pXwB{ts�su_
yB^u_cab^Xd�f¥pX_c^u^`h�pXsu{t�T«T±"qBrtx"rtx�s`qBhz^uh�d�xu_b�g©"qT��©�hzq[d=7ch�db�<d�yBs`h��g_bwB^�xu�Txus`_b{trªp
yB^`_bab^Xd�fgf;rt�Ba�h��V7Trt^u_c�Bf;h��Fs"d��J�;rts`x"{°d��BabwJd�abhc}l?�Â A§¼DCFE§}Jsu_
suqBh
¶j»/�ÄÂB½Ìf9dbp`qBrt�Bhb«

�9`Mb cedgf  gj�& -�jlh��!��m4*#- �!& �gf "
±"qBhoyB^u_cab^ed�f;fgrà�Ba"fg_4�4h\{B©�h�p`qB_T_bx`hb}bf9d�­ch\x/suqBhzd�xux`wBf;y<surt_b�
_�£1do£>wB{t{���xu�T�[p`qB^u_c�B_bw<x�hX�Bh�pvwBsurt_b�g_�£§sO©�_zyB^u_BpXh\x`xuh\x
*Mx`h\hz¯[acwB^uh � ,�T

0 1

Cell Cell

register

Host

Cell

SIMD network intructions

data data

N_CELLS-1

|HrtabwB^`h � TqEP X�@¢ y<^u_bac^ed�f;f;rt�Bazfg_4�4h\{

8 ±"qBhy'����g�q+9	S��	 � ���$��	��='�������hv�4h#pXwBsuh�x
s`qBh¨pv_bf;y<wBsed�surt_b�[d�{§sXd�xu­¹r��Äd�xu�Tx`su_b{trªp�£7d�x`qBrt_b��©"rtsuq¹¯[�Bhv¤7ac^ed�rt�Ìdcp\pXh\x`x
su_;s`qBhjrt�ByBw<s�:�_cwBsuy<wBs�yJ_b^`sux�« �Os�sed�­bh\xoyB{ªdbpXh
_b�Äd
{�rt�Bh#d�^�d�^u^Xd#��_�£�r°�4h\�Tsurªp\d�{/yB^`_BpXh\xux`_b^`x *Ms`qBh
x`�Txusu_c{tr°p�d�^u^Xd#� ,
pX_b�Tsu^`_b{t{th��z~T�jdoxurt�Bab{th�pv_b�Tsu^`_b{t{th\^§©"qBrªp`q
~B^u_Tdb�Bp\d�xus`x1s`qBh�xed�fgh�rt�Bxus`^uw[pvsurt_b�
su_oh�dbp`q
yB^u_BpXh\x`xu_c^�«���d�sedlsu^ed��BxO£>h\^ux
d�^uhzx`�F�Jpuq<^u_b�<_bwBxzd��[�g^uh�xusu^`rªpXsuh��¹su_
�Bh\rtacqF~J_bw<^urt�Ba�pXh\{t{tx�«

8 ±"qBh �(��	S�H�H�
���
�����&��� 	��q	��='�� ���1rtx"^`h\xuyJ_b�Bx`rt~B{th�£>_b^"pX_b^`^uh�pXs`{t�;_b^X�Th\^`r��<a;�Bd�sXdjd��[�²£M_c^�pX_c{�{th�pvsurt�Ba
^uh\x`wB{tsux"£>^u_bf
suqBh;'��
�/��+6	S��	 � �
� �q	��='�� ���\«b±"qBh �(��	S� �&�����=�Q���&��� 	p�q	��='�� ���1^`wB�Bx�_c�;d���rt�[�Th�y[h\�J�Bd��Ts�yB^u_BpXh\x`xu_c^"©"r�s`q
rts`x�_�©"�
pX_b�Tsu^`_b{t{th\^�«T�Os�pv_bf;f�w<�Brªp\d�s`h\x��Trt^uh#pXsu{t�;©"rts`q�s`qBhzhX�Bsu^`h\f;hzh\�[�4x�_�£/suqBh�xu�Txus`_b{trªp�d�^u^Xd#�F«

UT�T�[p`qB^u_c�Br�s�d�s`rt_b�Bx"~Jh\sO©�h\h\��s`qBhjyB^`_4pvh\xux`h\xz_4p�pXwB^��4wB^urt�Ba;pX_cf;f�wB�<r°p�d�surt_c�
d��[�9pX_c�[�Trtsurt_c�[d�{Prt�Bx`su^uwJpXsurt_b�<x�«



v �B	���������	�� '��9�
�������
+*�
	��D#��
� ���l��
�+l���p���
���l� ��	�����	���o�l)��������9+������l����� ��	�����	��&, ��	�	 � ��	

±"qBh
f�dbp`qBrt�Bho_b��©"q<r°p`q�s`qBh
sO©�_�yB^`_BpXh\xux`h\x�d�^uh�^uwB�B�<r��<a;rtx�p\d�{t{�h#��d
xu�Txus`_b{trªpzf�dcp`qBrt�Bhb«B±"q<r�x"f9dbp`qBrt�Bhjp\d���~[h
pX_c�Bxurª�Th\^`h��Äd�x�d���dcp\pXh\{th\^Xd�su_c^"£M_c^"suqBh�qB_bx`s�d��[�grtx�dbp\pvh\xux`h��ÄsuqB^`_bwBacq9yB^u_BpXh��4wB^uh�p\d�{t{tx�£M^`_bf¥d�yByB{trªp\d�s`r�_c�Bx�^uwB�B�<r��<a
_b�¹suqBh
qB_bx`s�«%;17bh\�ÄsuqB_cwBabq¹suqBh��Bd�sXdgf�d��Jd�abh�f;h\�Ts�yB^u_BpXh\x`xjrtx�rtf;y<{�h�f;h\�Tsuh#�;_c��suq<h
x`�Fx`su_c{�rªp�f�dcpuq<r��<hb}T£M^`_bf suqBh
yB^`_bab^Xd�fgf;h\^ . x/yJ_brt�Ts"_�£D7Frth\©j}Trts�d�yBy[h#d�^uxosu_
~[h�^uwB�B�<r��<a
_c��s`qBhjqB_cxus#«
±"qBrtx
y<^u_bac^ed�f;f;r �Ba;fg_B�Th\{�p\d��¸~[h9f9d�yByJh��¹_b�Tsu_K7bd�^urt_bw<xjf�dcpuq<r��<h\xwT suqBhgxu�T�[p`qB^u_c�B_bw<x�hX�Bh�pXwBs`r�_c� d��[�ÄsuqBh

xu�T�[p`qB^`_b�B_cwBx;pX_cf;f�wB�Brªp\d�surt_b�¹xurtf;yB{tr £M�9suq<h�fg_B�Th\{�£M_b^
suqBh9yB^`_bac^ed�fgf;h\^#«BJ"_�©�h�7bh\^�s`qBh9hX�Bh�pXwBs`rt_b�Kf;_B�Th\{�xusXd#�Tx
d�x`�T�[p`qB^u_c�B_bwBx"s`_
hv�4y<{�_crts�suqBhzpX_b�JpXwB^u^`h\�[pX�¹~[h\sO©�h\h\�9s`qBh&'��
�/��+6	S��	 � �
����	��='�������d��[��s`qBh �(��	S�H�H�
���
�
�H����	-�q	��='�� ���\«
±"qBhjpX_cf;f�wB�Brªp\d�surt_b�<x�d��[��hv�4h#pXwBsurt_c��f;_B�Th\x�h\fgyB{t_��bh�� *MEP e�¡¢ _c^gEP´o�@¢ ,��Th�y[h\�J�9_b�gsuqBhzsed�^uach\s�d�^ep`qBrtsuh�pvsuwB^`hb«
>o�;¶j»/�ÄÂB½;�<_4�4hg<�rtx��Th�7c_bs`h��
su_js`qBh �Q��	S�I�&�����=�Q���H��� 	p��	��w'�� ���§©"qBrt{th�s`qBh"_bs`qBh\^ux�d�{t{T^uwB��s`qBh"xed�f;h '��
�/��+6	S��	 � �
�
��	��w'�� ����� �\«

�9`o_ cedgf��������	��
 "Mh0*�-�rgh�-�f
±"qBh~?�ÂBA§¼DCIE {ªd��Babw[d�abhjrtxz�Th\xurtac�Bh��Äsu_ghX®�pXrth\�Tsu{t��y<^u_bac^ed�f·y[d�^Xd�{t{th\{1d�^ep`qBrtsuh�pvsuwB^`h\x
s`q[d�szx`wByByJ_b^us�xu�Txus`_b{trªpjpX_bf²¤
f�wB�Brªp\d�surt_b�<x�«b��wB^`^uh\�Ts"sXd�^uach\s�f�dbp`qBrt�Bh�x�rt�[pX{tw[�Thor � ¼P»P¿§}J� P
�H�Ì¼��P¾Q3 ��6§d��[�²�B_�© ¶�»/�ÌÂB½�«q?�Â A§¼DCFE9r�x"d C ¤7{trt­bh
{ªd��Bacw[d�ach"3 v�6�d�w<abf;h��Fs`h��9©"rtsuq¹y[d�^Xd�{t{th\{�pX_b�Bx`su^`w[pXsux#«§±"q<h�wBxuh\^�©"^urtsuh\xjdgxurt�Bac{thjxu_cwB^epXhgyB^u_cab^Xd�fÌ}c£>^u_bf ©"qBrªp`q�suqBh
pX_cf;yBrt{th\^�ach\�Bh\^Xd�suh�x�pv_4�4h�£>_b^"~J_bsuq9s`qBhzqB_bx`s�d��[�gh�dcpuq9yB^`_BpXh\xux`_b^jpXh\{t{P_�£�s`qBhz�Bh\sO©�_b^`­ó«T±"q<hjy[d�^`surtsurt_c�B�Brt�Bajrtx��T_c�Bh
~T���Bd�sed�sO�Ty[h\xzd�x��Th�xepX^`r�~Jh��¹~[h�{�_�©j«
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rt�js`qBhz³"´�µ
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�
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Unité de recherche INRIA Rocquencourt, Domaine de Voluceau, Rocquencourt, BP 105, 78153 LE CHESNAY Cedex
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