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p1: U<A>A -> U
p2: U<A>X -> DA
p3: A<A>D -> D
p4: X<A>D -> U
p5:   U   -> A
p6:   D   -> A

0: XUAX
1: XADAX
2: XUAAX
3: XAUAX
4: XAADAX

5: XADAAX
6: XUAAAX
7: XAUAAX      
8: XAAUAX
9: XAAADAX



p1:  a -> ia

p2:  a -> i(a)

p3:  a -> i[a]
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p1:  a -> i(a)a

p2:  a -> i[a]a

p3:  a -> i(a)[a]
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ap4:  a -> i(a)[a]a

p1:  s<i -> s i s iip2:    s -> i i i s i

p1:   s(<i  -> t
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p2:    s<i  -> v
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p3:      s  -> i
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p4:   s[<i  -> u
p5:    s<i  -> v
p6:      s  -> i

ii i is i i v
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i
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t
ip7:   s(<i  -> t

p8:   s[<i  -> u
p9:    s<i  -> v
p10:     s  -> i



p1: U<A>A -> U
p2: U<A>X -> DA
p3: A<A>D -> D
p4: X<A>D -> U
p5:   U   -> A
p6:   D   -> A

p2':  U<A>X -> D
p2": UA<X   -> AX



C RL

U: propagate up (right) signal
D: propagate down (left) signal
A: grown symbol
X: string end symbol

p1: U<A   -> U
p2: U<X   -> DX
p3: A<A>D -> D
p4: X<A>D -> U
p5:   U   -> A
p6:   D   -> A

0: XUX
1: XADX
2: XUAX
3: XAUX
4: XAADX

5: XADAX
6: XUAAX
7: XAUAX      
8: XAAUX
9: XAAADX
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U  X  -    D
U  A  -    U
A  A  D    D
X  A  D    U
-  U  -    A
-  D  -    A
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operation

LOAD
HOLD
TOGGLE

CLEAR

description

Q := 0
Q <- D
Q <- Q
Q <- Q
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E1 = L1 L0 . C1 C0
      + L1 L0 . C1 C0
      + L1 L0 . C1 C0 . R1 R0
      + C1 C0

E0 =  L1 L0 . C1 C0 . R1 R0
      + C1C0
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operation

axiom loading
derivation performing

description

C <- CVAL
C <- C+

LOAD

1
0



entity srcell is
  port (clk, rst :in vlbit;
        load     :in vlbit;
        cval     :in vlbit_1d(1 downto 0);
        l, r     :in vlbit_1d(1 downto 0);
        c        :inout vlbit_1d(1 downto 0));
end srcell;

architecture rtl of srcell is
  signal cd : vlbit_1d(1 downto 0);
begin
  process
  begin
    wait until rst='1' or prising(clk);
    if    rst='1' then
      c <= "00";
    else
      c <= cd;
    end if;
  end process;
  process (load, cval, l, c, r)
  begin
    if load='1' then
      cd <= cval;
    else
      if   (c(1)='0' and c(0)='0' 
        and l(1)='0' and l(0)='1') 
      or   (c(1)='1' and c(0)='1'
        and l(1)='0' and l(0)='1') 
      or   (c(1)='1' and c(0)='1'
        and l(1)='0' and l(0)='0' 
        and r(1)='1' and r(0)='0') 
      or   (c(1)='0' and c(0)='1')
      then
        cd(1) <= not c(1);
      else
        cd(1) <= c(1);
      end if;  
      if   (c(1)='1' and c(0)='1' 
        and l(1)='1' and l(0)='1' 
        and r(1)='1' and r(0)='0') 
      or   (c(1)='1' and c(0)='0')
      then
        cd(0) <= not c(0);
      else
        cd(0) <= c(0);
      end if;  
    end if;  
  end process;
end rtl;
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CLK
RST

LOAD
CVAL[1:0]
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h: horizontal apex
v: vertical apex
e: east growing apex
n: north growing apex
l: left branching apex
r: right branching apex
i: internode
b: branching signal



p1:   b<i   -> b
p2:  b(<i   -> b
p3:  b[<i   -> b
p4:     b   -> i
p5:   i<h   -> e
p6:  i[<h   -> e
p7:   i<e   -> ih
p8:  i[<e   -> ih
p9:   b<e   -> bh

p10:  i<v   -> n
p11: i(<v   -> n
p12:  i<n   -> iv
p13: i(<n   -> iv
p14:  b<n   -> bv
p15:  b<h   -> l
p16:    l   -> i(v)h
p17:  b<v   -> r
p18:    r   -> i[h]v

0:  i|l
1:  i|i(v)h
2:  b|i(n)e
3:  i|b(iv)ih
4:  i|i(bn)be
5:  b|i(ibv)ibh
6:  i|b(iir)iil
7:  i|i(bii[h]v)bii(v)h
8:  b|i(ibi[e]n)ibi(n)e
9:  i|b(iib[ih]iv)iib(iv)ih
10: i|i(bii[be]bn)bii(bn)be
11: b|i(ibi[ibh]ibv)ibi(ibv)ibh
12: i|b(iib[iil]iir)iib(iir)iil
13: i|i(bii[bii(v)h]bii[h]v)bii(bii[h]v)bii(v)h
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a: apex (horizontal and vertical)
e: east growing apex
n: north growing apex
c: branching apex (east and north)
i: internode
b: branching signal

p1:   b<i   -> b      b<i   -> b
p2:                  b(<i   -> b
p3:  b[<i   -> b
p4:     b   -> i        b   -> i
p5:   i<a   -> e
p6:  i[<a   -> e
p7:   i<e   -> ia
p8:  i[<e   -> ia
p9:   b<e   -> ba
p10:                  i<a   -> n
p11:                 i(<a   -> n
p12:                  i<n   -> ia
p13:                 i(<n   -> ia
p14:                  b<n   -> ba
p15:  b<a   -> c
p16:    c   -> i(a)a
p17:                  b<a   -> c
p18:                    c   -> i[a]a
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o  e  -    a
o  -  n    a
o  c  -    a
o  -  c    a
a  i  -    e
a  -  i    n
a  b  -    c
a  -  b    c

C  W  S    C+

e  i  -    i
e  b  -    b
n  -  i    i
n  -  b    b
c  -  -    i
i  b  -    b
i  -  b    b
b  -  -    i

C  W  S    C+

T

C

Q

operation

HOLD
TOGGLE

CLEAR

description

Q := 0
Q <- Q
Q <- Q
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C W S C+ T
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T2 = C1 C0 . S2 S1 S0
      +C2 C0

T1 = C2 C1 C0 . W2 W0
      +C2 C1 C0 . S1 S0
      + C1C0 . W2 W1 W0
      + C1 C0

T0 = C1 C0
      +C1 C0 . W2 W0
      + C2 C0 . S2 S0
      + C2C0
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S[2:0]

W[2:0] C[2:0]




