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Abstract

We are aiming at a new paradigm of general-purpose computing that enables directly executing parallel
semantics at programming level. Our approach couples a hardware description language enhanced dynamic
semantics, and a reconfigurable FPGA. To achieve this goal, we propose a new device architecture that
possesses autonomous reconfiguring facilities by fusing FPGA and cellular automata. We call this
architecture Plastic Cell Architecture (PCA). We also describe the design policy of PCA. Because PCA is able
to configure active and variable-grained processing elements, it will support to realize general-purpose
parallel computation in which users do not need to recognize the granularity of processing elements.
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1 /* a prototypical interface */

2 /* declaration of receiver module */
3 declare RECEIVER {

4 input din<4>;

5 input bi;

6 instrin trans;/* assumed lossy */

7 instrout ack; /* assumed lossy */

8 output bo; :

9 instr_arg trans(din, bi);

10 /* SENDER transmits data with an */
11 /* alternating bit. And RECEIVER sends*/
12 /* an ack with a same protocol bit of */
13 /* the message received. */

14 )

16 module SENDER {

17 instrin send, tick;

18 input din<4>;

19 reg_wr buf<4>, pb;

20 RECEIVER R; /* declared statically */
21 stage_name abps {

22 task t(buf);

23 }

24 instruct send

25 if (~abps.t) generate abps.t(din);
26 stage abps {

27 state_name send_s, wait_s;
28 first_state send_s;

29 state send_s par {

30 R.trans (buf, pb);

31 goto wait_s;

32 }

33 state wait_s alt {

34 R.ack & “(R.bo @ pb) : par {
35 pb := “pb;

36 goto send_s;

37 finish;

38 }

39 tick : goto send_s;

40 }

41 }

42 }
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