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1960 1970 1980 1990 2000

McCarthy’s ‘‘Theory of Computation’’

ACL2

Edinburgh Pure Lisp Theorem Prover

A Computational Logic

NQTHM

Boyer

Moore

Kaufmann
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simple list processing

academic math and cs

commercial
applications
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00100100000011

Procedure Mult(var

loop
  if K le 0

var K: int:= 0;

0111010100011

0011101001001010
0101110111110011

0111010001001111

fabricated

by mechanically

checked proofs

formal models related

FM9001 device

INPUTS A,B,C;
OUTPUTS SUM, CARR
LEVEL FUNCTION;
DEFINE
T0(SUM1,CARRY1)=H
  (SUM,CARRY2) =

die plot produced by LSI Logic, Inc, from
verified NDL via conventional CAD tools 

Micro-Gypsy

Piton
assembly language

FM9001
machine code

Formal NDL
netlist
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FM8501

O/S

ASSM

FM8502 FM9001

GYPSY LISP

APPL APPL APPL

NETLISTgatesgates
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academic math and cs

commercial
applications

stack project

ACL2 development
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JVM r un:  sc hedu l e x state  − > state

; JVM in ACL2

; J Moore and George Porter

(defun make−state (tt hp ct)
   ...)

(defun step (th s)
   ...)

(defun run (sched s)
  (if (endp sched)
      s
    (run
       (cdr sched)
       (step (car sched) s))))
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state
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program

thread
table

class
table

heap

thread id
call stack
scheduled?
heap ref

local bindings
operand stack
pc

sync flag

thread
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.java

.class

.lisp ACL2

‘‘fact(5)=120’’

‘‘fact(n)=n !’’

jvm2acl2

javac
Theorems
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addr3to0

ce_bar
r_wbar

pwr_on_reset

hr_bar

4

high_data

low_data

ts_bar
ta_bar

2 x 20 BITS

64 BITS

1 BIT

MEMORY

X RAM

1024 x 20

PROGRAM

SEQUENCER/

DEDCODER RAM

256 x 64

ROM

2048 x 64

PROGRAM

MEMORY

6 x [ 20 + 20 

ADDER ARRAY

20-BIT SUM ]

2 x [ 20 x 20 + 27

MAC2

27-BIT MAC ]

2 x [ 20 x 20 + 27

MAC1

27-BIT MAC ]

X RAM

Y RAM

1024 x 20

MEMORY

16

XY SOURCE

1024 x 20

XY DEST.

16

32

HOST INTERFACE

ao1/so1

a3/a4

ao2/so2

alux/aluy

xs/ys

xd/yd

zx/zy

PARSER/COMBINER

ALU/SCALER

24

20

X AGU

Y AGU

Y RAM

1024 x 20

X AGU

1024 x 20

ZXY MEMORY

Y AGU

1024 x 20

Y ROMX ROM

(COS) (SIN)

1024 x 20 1024 x 20

X RAM Y RAM

serial_data

serial_clk FIFO
RAM

256 x 24

X AGU

Y AGU
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ROM containing
50 microcoded
DSP algorithm s

microarchitecture
Pipelined

microcode ISA
Sequential

(if no hazards)
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2
sd sd sd

0 1
1/d

sd
i+1

= sd
i
(2 - sd d)

dy
dx

= - x
-2

y = 1
x

- d
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��1 ������ 3�2 

�$��#� �,-./ ++ ������0�� ��$� 1,� 1��#$��2,(

++ &� ��!�� 3�����$�� ��� 1�� �#����

++444444444444444444444444444444444444444444444444

++ ���#�����$��

++444444444444444444444444444444444444444444444444

++5������$� ��� �$�����% �$���$#6

7������ 89: �;&* ++ ���%#� "������$�

7������ �<. �;&� ++ �$�&#� "������$�
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