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iadd:    add nxt    // 1 to 1 mapping 
isub:    sub nxt 
 
ineg:    ldi –1     // there is no -val 
         xor        // function in the 
         ldi 1      // ALU 
         add nxt    // fetch next bc 
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process(clk, wr_a, wr_b) 
 
    variable count  : integer range 0 to width; 
    variable pa     : signed(64) downto 0); 
    variable a_1    : std_logic; 
    alias p         : signed(32 downto 0) is 
                      pa(64 downto 32); 
begin 
    if rising_edge(clk) then 
        if wr_a='1' then 
            p := (others => '0'); 
            pa(width-1 downto 0) := 
signed(din); 
 
        elsif wr_b='1' then 
            b <= din; 
            a_1 := '0'; 
            count := width; 
        else 
            if count > 0 then 
                case std_ulogic_vector'(pa(0), 
a_1) is 
                    when "01" => 
                        p := p + signed(b); 
                    when "10" => 
                        p := p - signed(b); 
                    when others => 
                        null; 
                end case; 
                a_1 := pa(0); 
                pa := shift_right(pa, 1); 
                count := count - 1; 
            end if; 
        end if; 
    end if; 
    dout <= std_logic_vector(pa(31 downto 0)); 
end process; 
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imul: 
      stopa   // first operand 
      stopb   // second and start mul 
 
      ldi 5   // 6*5+3 cycles wait 
imul_loop: 
      dup 
      nop 
      bnz imul_loop 
      ldi -1   // decrement in branch slot 
      add 
 
      pop    // remove counter 
      nop    // wait 
      nop    // wait 
 
      ldmul nxt 
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public static int imul(int a, int b) { 
 
    int c, i; 
    boolean neg = false; 
    if (a<0) { 
        neg = true; 
        a = -a; 
    } 
    if (b<0) { 
        neg = !neg; 
        b = -b; 
    } 
    c = 0; 
    for (i=0; i<32; ++i) { 
        c <<= 1; 
        if ((a & 0x80000000)!=0) c += b; 
        a <<= 1; 
    } 
    if (neg) c = -c; 
    return c; 
} 
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