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library iees;

use isse.std logic 1164.all;

use isss.std logic arith.all;
use ieece.std_logic_unsigned.all;

entity dp_fife is
generic (
FIFO WIDTH: integer; FIFO DEPTH LOGZ2: integer);

port
st i in  std_logic;
-- write side
wr clk : in  std logic;
wr data : in std logic vector ((FIFO_WIDTH-1) dowmto 0);
wr_req : in std_logic;
ff : out boolean;
-- read side
rd clk : in  std logic;
rd data : out std logic vector ((FIFO_WIDTH-1) dowmto 0);
rd req : in std_ logic;
fe : out boolean) ;

end entity dp fifo;

architecture arc_dp fife of dp fifeo is

type ram is array (((2**FIF0 DEPTH_LOGZ) -1} downto 0) of std logic vector (wr_data'range);

signal fifo buff : ram:;

signal wp,wp_gray,wp_gray_sl,wp gray sl : std_logic_vector (FIFO_DEPTH_LOGZ downto 0};

signal rp,rp_gray,rp_gr
alias wr addr : std log
alias rd addr : std logic
begin
wr_side: process (wr_clk, rst) is
variable bont, nextb : std logic_vector (FIFO_DEPTH_LOGZ downto 0);
begin
if (rst = "07) then
wp<=(others => "07);
wp_gray<=iothers =» "07});
rp_gray_s0<=({others => "07);
rp_gray_sgl<=(others => "07);
elsif rising_sdge (wr_clk) then
if (wr_reqg="1"] then
fifo_buff (conv_integer (wr_addr))<=wr_data;
wp<=wp+1l;
end if;
for i in kent'rangs loop
if {i=bcnt'high) then
bent (1) : =wp_gray (1) ;
else
bent (1) :=wp_gray (i) xor bent (i+1):
end if;
end loop;
nexth:=bcnttwr_req;
wp_gray<=nexth xor (U’ & nextbinextb'left downto 1))
rp_gray_sl<=rp_gray;
rp_gray_sl<=rp_gray_s0;
end if;
end process wr_side;

rd side: process (rd clk, rst) is
variable bcent, nextb : std logic vector (FIFO_DEPTH_LOGZ downto 0}
begin
if (rst = "07) then
rp<=(others =»> "07);
rp_gray<=(others => "07);
wp_gray_sl<=(others => "07];
wp_gray_sl<={others =»> "07};
rd_data<=(others => "07];
elsif rising_edge(rd_clk) then
if (rd_reg="1") then
rd_data<=fifo_ buff (conv integer(rd_addr)):
rp<=rp+l;
end if;
for i in bent'rangs loop
if (i=hent'high) then
bent (1) :=rp_gray (i} :
else
bent (1) :=rp_gray (i) x=or bcnt (i+1l):
end if;
end loop;
nexth:=bcnt+rd req;
rp_gray<=nextb xor ('0’ & nextb(nextb'lett downto 1)};
wp_gray_s0<=wp_gray;
wp_gray_sl<=wp_gray_s0;
end if;
end process rd side;
ff<= (wp_gray (wp_gray'left)/=rp _gray_sl(rp_gray_sl'left)] and
{wp_gray { (wp_gray'left-1) downto 0)=rp gray sl(irp_gray sl7left-1)
fed= (rp_gray=wp_gray_sl});
end architecture arc_dp_fifo;

sO,rp _gray_sl : std_logic_vector (FIFO_DEPTH_LOGZ downto 0);
vector [ (FIFO_DEPTH_LOGZ-1l)dowmto 0) is wp((FIFO _DEPTH_LOGZ-1) downto 0};
~vector ( (FIFO_DEPTH_LOGZ-1l)downto 0) is rp((FIFO_DEPTH_LOGZ-1)

downto 0));
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type curr color is array (natural range <>} of bit vector (7 downto 0};
type matrix?d is array (0 to 2) of curr coler(0 to 2);

function padding (arg : matrizzZd) return bit vector is
variabkle buff : curr_coler (0 to Z);
function median(d : curr ceoleor(l to 2)) return bit vector is
variakle temp : bit wvector (7 downto 0):
begin
if (di2) »= d{1) and 4di(Z) <= d(0)) then
temp:= d(2);
elsif (d(2) == d(0) and d(2) <= d{1l)) then
temp:= d(2);
elsif (d({1l) == d(0) and Jd(1) <= d{2)) then
temp:= d(1);
elsif (d({1l) == d(2) and d(1) <= di{0)) then
temp:= d({1);
elsif (d4(0) == d(1) and 4d(0) <= d(2)) then
temp:= d(0);
elsif (d(0) =>= d(2) and Jd(0) <= d{1l)) then
temp:= d4(0);
else
temp:= 4(0);
end if;

return temp;
end function median;

begin
for i in arg" loop
buffii):=median{arg(i)):;
end loop;

return medianibuff);
end function padding:



