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C specification

Object Code

SPARC
CPU(20Mhz)

SBUS

Main
Memory

Sun workstation

compiler

FPGA +
Memory

Behavioural VHDL

SYNT, Synopsys, ASIC vendor tools

100,000 gates
4Mbyte

Profiling etc.

Partitioning

programming
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Q�gi' m ��g mB/ � ¯ O�±lq[�É³�� ¶�e�ÍÏÐ�Ñ µ^��T;�u�z� c�����j¡ �c �.' )���- � -¢ SÑ¡c	>þÎr£./ ' � / � E")	) � - �Á½[Ú b u e�ÍÏÐ�Ñ
µ�s�t ¦�¤
Ì8¥ ½D¦ ºM_�J/Ä���¦lÊ4���
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µMV\W ¯O�M¥H�O���
Ë�� y ¥�ÊoG^��¦�Ê4�;�
Ë�� y ¥�ÊÁ¯ z�{ _�J�`�Ç
=	ª«oiªpo­¬\¯ f b uY®�¯ _�J�Ä
# o±°�²�³ µ e�ÍÏÐ�Ñ G^]�¥^´O¥�µY¶ §oÇ�¶V·
¥J\�«
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ÄÄº Î�;.°B° { c ¶Y��¥u���;��Ë6� y ¥aÊ ½D�;� _
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DVMA

DVMA enables direct 
virtual memory access

Data

Control
XC4003

(interface)
XC4005 (FPGA)

implements application design

Local 
Memory
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Control
16

6

32 22

Local 
Memory

32 22

System bus

# o±° &=+ ) g~� ��g�� �Êl�Ë*Ì / �­Ì���� /

º Î=Í�°B°@{ÏÎ R!Ð ¼�ÑÑÎ µ Ì x ¬�¦��
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ì�íïîðíïî ñdò�ó}ôVõuöø÷úùHòüû8ýYþ;ÿ ûÏôuõuöø÷úù�òüû �����
£r]Os�tOv µ e�ÍÏÐ�Ñ�� µ�� G z2g Ç
¶ w^x�y Ì8¥
	�¯/£J]Os;t;v ½}N�z�� ¯ �;�aÂiu�
 ê � Ó[£J]�¦d¤

Ì8¥���YÇÎ�¶���T Ö8W2µ���� G ½�´ Î�¯ f�� ÒHI u�f G ¶��V³ µ È�Æ µO¦�� `ÇêPºrÓ�Ä
oiª���� µ�� G z\g
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!ON�z ¶)( Õ�* Û�+ ½,%
'�!�N�z Ç-��� Î Â Ò�bJÎ�b�. ����/�0 Ó�Ä)1�2 µ[�M� Ç
¶ z�3 ¯54�6HÒ��
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Ù µ È�Æ�¯���IKJ�L ½$M�tlÂ[u ¶��
p Ó � G�P�QHÒO��I�J�L2¯8ÅÃ¥�¬ ½D{ G?> g Ó�Ä
��g>� e�ÍÏÐ�Ñ ¡ ¯�N ä _uÓ,ÅÃ¥�¬)� µ ËV\�_�«
�PO � ]
¥;´Y¥ �×µ�¶¾§ � Í.¼ +$� � µ ËH\�_�«
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Å¾¥�¬ ½5R/��S
�Mµ ��I�J�L�� { G?>
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W ª���� µYX ÍÏÐ�Ñ�� µO{ G?>ZT
[ o]\_^ �� Z`$a ¶ [ = \b^ ��� 	�@ µ��)�\´ G /�c I ³ ��� µ�d `Ñê!¶e�^T Ö?Wa½[´
³ êr_���� ½VX ÍÏÐ�Ñ
f/¯ { Gg>
T�hMbji�Ä
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h X ÍÏÐ�Ñ�^ U�� ÒMn aM³O~�¿úù Î8Ò
û�ü

ì�íïîðí¨ý k�l�þ�ÿ
��� ¯���° Í
¯��É_��
	���p
�������
���Mb�hÉb���ü�� È���� ²  �� È�� � ²"!#� X%$'& � È�� � ²)(+*-,�±,±/.�021��43657598

:<; ¯�Û2_<��=jÂ�>���?�@<�+A+BC(�D � Ê#� xFE »-q+�HGJILKNM y (�1³² �6OQPR� 1³² �6O ��S y q�>TGVUXWZY[>��Z(
17\6. O ��ÁV¤�]8¥���^�_�(�1`Da�+b xcEGx[d »¯p E �5°��2_<��ü ³�e�f (�� È�� � ²"! ^<��(��g]�h<�j»ji�k Pml�n
o k�pC��q�Bc�jr[s�_<��t P ^�=�q�u�v�w ; GJSKq E ¯�x�yM_<��z<�L{�|c�Zr[s f�} b���ü�~g�Lpc�Ls�b
} ��� � �6� 3 P ��� ����� !����Q�C�����c���gt��C� } b���üL�-� � �6� !V���C���C�������g��¨�©C�������F�j��� f�}��
`�� ³ �[���������g����ü

�����'�)  �����'�) '¡ ¢¤£¦¥§¥�¨�©7ª «'�)¬ ª­ '£¦® �"ª­ ¯�)® ª¦°"¨�® ª¦«
�'�)¥§®¤±­ '£6�2«'¨�°"�
²�³�´)µ ´·¶¦¸ ¹7´¦º�´·¸ »¦¼7º ¹¦¸ ½¦¸ ½¦¸ ½¦¸ ½¦¸ ½¦¸
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� + m

b a c v w u
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t

w

s

w u

v

z

x

if  (a  <  b)
      if  ( a  >  c)
          x = u + v * w;
      else 
          x = u  -  s * w;
 else
      x = w * t + v * z;

op

(a)  Datapath unit

op op

(b)  Handshake (data-driven)

input register

input register

output register

output register

(c)  example of a nested if_then_else statement
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