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3 d = 0
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([4] Gate- and wire-state network)
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Molnar FIFO[5]
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13: B

D−Latch
D−Latch

A
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14: A

Δ
Δ

14(b) Δ
D Δ1

B
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15: B

Δ

A Δ
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3.3.

FIFO
RQ = 1

D−Latch
RQ = 0 ACK = 0

D−Latch 16
RQ = 1

16:

(1) D = a RQ = 1
RQ = 1 (2)ACK = 1

(3)RQ = 0 RQ = 1
RQ (4)D = a

(*)

Δ1

Δ2

(5)D = a
FIFO A,B

4. Agda

FIFO

Agda[6] Agda

4.1.

[7]
Arrow Arrow

Haskell
17

Verilog HDL
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17: Arrow

Arrow

Arrow

data Arrow where
pure : (A B) Arrow A B
_>>_ : Arrow A B Arrow B C

Arrow A C
_**_ : Arrow A0 B0 Arrow A1 B1

Arrow (A0 A1) (B0 B1)
first : Arrow A0 B0

Arrow (A0 A1) (B0 B1)
loop : Arrow (A C) (B C)

Arrow A B
fork : Arrow A (A A)

fork Arrow fork

pure(

a (a, a))

Arrow

ExArrow

id : ExArrow A A
L| : ExArrow (A0 A1) B ExArrow A0 B
R| : ExArrow (A0 A1) B ExArrow A0 B
|L : ExArrow A (B0 B1) ExArrow A B0
|R : ExArrow A (B0 B1) ExArrow A B0
- : ExArrow A B ExArrow B A
LR : ExArrow A B
RL : ExArrow A B

id f : Arrow (A0 A1) B

L|f f A0

A0 B -

LR

A B A B

ExArrow Agda
{}

data _ _ : {A B : Set}
ExArrow A B ExArrow A B Set1 where
refl : {A B : Set}{f : ExArrow A B}

f f
symm : {A B : Set}{f g : ExArrow A B}

f g g f

trans : {A B : Set}{f g h : ExArrow A B}
f g g h f h

assoc : {A B C D : Set}{f : ExArrow A B}
{g : ExArrow B C}{h : ExArrow C D}
(f >> g) >> h f >> (g >> h)

:

refl symm

trans

assoc >>

ExArrow

:
+- : {A B : Set}{f : ExArrow A B}

f >> - f Id
-+ : {A B : Set}{f : ExArrow A B}

- f >> f Id
-#- : {A B : Set}{f : ExArrow A B}
- (- f) f

:

r : ExArrow

SubArrow

data SubArrow : {S’ B’ : Set}{A B : Set}
ExArrow S’ B’ ExArrow A B Set1 where
refl : {A B : Set}{f : ExArrow A B}

SubArrow f f
:
trans :
{A B C D E F : Set}
{f : ExArrow A B}
{g : ExArrow C D}
{h : ExArrow E F}
SubArrow f g
SubArrow g h
SubArrow f h

:
L|# :
{A0 A1 B : Set}
{f : ExArrow (A0 A1) B}

SubArrow (L| f) f
:

refl

trans

L|f f

data Positive : {A B : Set}
ExArrow A B Set1 where

:
fork |R : {A : Set} (f : ExArrow A A)

Positive (fork |R >> f >> - (fork |L))
fork |L : {A : Set} (f : ExArrow A A)

Positive (fork |L >> f >> - (fork |R))
fork< : {A : Set} (f : ExArrow A A)

Positive (fork< |R >> f >> - (fork< |L))
:

fork fork|R fork|L

fork<

fork<|R

PROP

\beginCode \begin{verbatim}
data PROP : {A B : Set}
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Time ExArrow A B B Set1 where
:

pure : {t : Time}{A B C : Set}
{f : ExArrow A B}{g : B C}{b : B}
PROP t f b PROP t (f >> pure g) (g b)

:
LR : {t : Time}{A B0 B1 : Set}
{f : ExArrow A (B0 B1)}
{f’ : ExArrow A B0}
{b0 : B0}{b1 : B1}
SubArrow f’ f
PROP t f’ b0 PROP t (f’ >> LR) b1
PROP t f (b0 , b1)

:

PROP

t : Time, r : ExArrow A B, v : B

PROP t r v t

r v

pure t f

b pure g

g b LR

f’ f’ >> LR B0 B1

4.2.INVAND

4 INVAND c
d = 0

INVAND

record Hypo : Set1 where
field
thH : {f : ExArrow Sig Sig}

Positive f PROP t (- f) H
th : PROP t Id
thL : {f : ExArrow Sig Sig}

Positive f PROP t f L

thH t H

Agda

Tht : PROP t INVAND L

t INVAND

L

Th- : PROP t (- Path >> INVAND) L

t - Path >> INVAND

L Path 4

4.3.

fork<

fork<

FIFO
Agda

5.

FIFO
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