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1% | 1ibrary IEEE:

23 | use IEEE.=std logic 1164.all;

K use IEEE.std logic _arith.all;

B use IEEE.std logic unsigned.all:

S entity bubble sort is

O¥* port |

T clk : in =td logic;

S ) reset n : in std logic:

= ] start : in std logic:;

10% start address : in std logic_vector (2 downto 0O);

11 gap : in std logic vector (9 downto O):

12% read data : in std logic _vector (7 downto O):

1533 write data : out std logic vector (7 downto O);

14% Wr_en ! buffer std logic;

153 rd _en : buffer std logic;

16 wr_address : out =td logic vector (2 downto O0);

17 % rd address : buffer std logic vector (2 downto 0O)

153 1

19% end entity bubble sortc:
203
21 architecture arc bubble sort of bubble sort is
ey signal end address, gap var, current address : std logic vector (9 downto O);
o gignal rd cnt, wr _cont, reg en, not end address, go to write : std logic;
24w signal 1d cnt, en cnt, 1d dec, en_dec : std logic;
259 gignal rd data temp : gtd logic vector (7 downto 0);
Zh% type fsm states is (wait_on start, load, rd data, wait_ for data,
27 wait for datai, compare, wr data, decrement);
=y ) signal curr state, next state : fam states;
=y begin
S0 wr_address <= rd_address-wr_cnt;
Gl rd address <= current address;
e ) end address <= start address+gap wvar;
JERI Ho_to_write <= '1" when (read data < rd_data temp) el=ze '0O';
EEY not_end address <= '1' when [current address f= end address] else '0';
ey write data <= read data when (wr_cnt='1'}) else rd data temp;
SE%
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process (clk, reset n) is

hegin
if [reset n = ] then

rd cnt o= H

wr_cnt <= :

rd data temp <= [(others => 1
current address <= [others => 1
gap_ var <= ([others => 1:
curr state <= wWalt on Start;

el=gif rising edge(clk] then
rd cnt <= rd cnt xor rd en;
Wr_Ccnt 4= Wr_ ocnt XHor wr_en;
Curr state<= next state;

if (reg en = 1 then
rd data temp <= read data;
end if;
if ((ld cnt or en dec) = 1 then

current address <= start_address;
else current address <= current address+en cnt;

end if;

if [1ld dec = 1 then
gap_var <= gap;

el=sif [en dec = 1 then

if (gap wvar /= 0) then
gap var <= gap var-1;
end if;
end if;
end if;
end process;
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process (CUrr state, start, rd cnt, go to_write, not end address, wr_cnt, gap_var)

hegin
next State <= Ccurr_state;
ld dec<= ; ld cnt <= ; en_dec <= }Eh cnt <= H
Wr_Een <= ;rd en <= ; reg en <= H
case (ocurr_state] is
when wait _on start =r if (start = 1 then
next state <= load;
end if;
when load => ld dec <= ; 1ld cnt <= H
next state <= rd data;
when rd data => rd en <= ; reg en <= H
if (rd cnt = 1 then
En cnt <= H
else next state <= wait for dats;
end if:;
when wait for datsa => reg en <= :

next state <= wait_for dataZ;
when wait for dataiZ => next State <= compare;

when compare => if [(go_to_write = 1 then
next state <= wr_datsa;
elsif (not_end address = 1 then

next state <= rd data;
else next sState <= decrement;

end if:;
when wr_data => Wwr_gn <= :
if (wr_cnt = ] then
if (not_end address = 1 then

next state <= rd dats;
else next state <= decrement;
end if:;
end if:;
when decrement => en dec <= H
if (gap wvar = 1) then
nexXt_state <= wait_on sStart:
else next state <= rd data;
end if:;
end case;
end process;
end architecture arc bubble sort:
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package mwy pack is
function get vy size (constant x width : integer)
end package wy pack:

package bhody my pack is
function get vy size (constant x width : integer)
hegin
for i in 1 to x_width loop
if [((2%%1) »>= (®x_width+i+l)) then
return [(x_width+i);
end if;
end loop;
return 0O;
end function get ¥ size;
end package body my pack;

library ieee;

usge ieees.std logic 1164.al11:

usge ieee.std logic arith.all;
usge ieee.std logic unsigned.all:
library work;

use work.my pack.all;

entity trouble is

return integer;

return integer is

generic (x width : integer := 12);
port |
clk : in =td logic:
r=t : in =td logic:
X _en : in =td logic:
H : in  =std Jogic vector({x width-1} downto 0);
¥ val : out =td Jogic:

¥ ¢ out std Jogic vector|(get ¥ size(x width)-1} downto 0O)

1
end entity trouble;
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architecture arc trouble of trouble is
bhegin
process [(clk, rst) is
rariable a i std Jogic vector(0 to {{y' -x! =111
rariable ¥y ascending range : std logic vector(l to y' 12
rariable v ! std logic vector((a' -1) downto 0O);
rvariable k ! integer;
alias x ascending range : std logic vector(l to x' 1 i X
hegin
if (rst = 1 then
¥ <= (others => 1
¥ _wal<= :
elgif rising edge (clk)] then
v_ascending range := (others => I
a := [others ==
k= 1;
for n in 1 to a' loop
for m in [((2%*n)+1) to [((Z2*¥%(n+l))1-1) loop
if k <= =x' then
v _ascending rangeim) := x_ascending range (k) :
k = k+1:
end if;
end loop;
end loop:
for i in a' loop
for j in y_ascending range' loop
v o= ponv std logic vector (i, v 1
if (wii) = | then
afi):= ali) xor y_ascending range(]j):
v ascending range (2¥%i) 1= a(i):
end if;
end loop:
end loop;
y_wal <= x_en;
if (X en = 1 then
¥ <= y_ascending range:
end if;
end if:
end process;
_ | end architecture arc trouble;
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2 function bitvectorZint (arg : kit vector) return integer is
3 variable res : integer:= 0;
4 alias arg descending : kit vector({arg'length-1 downte 7) is arg;
5 variable buff : bi:_vec:or{ downto 0) := (others => "0");
& begin
7 for J in to arg descending'left loop
g8 if (7 <= ) then
9 buff({j) := arg(j):
10 I end if;
11 r end loop;
12 [H for i in buff'range loop
13 res := restres;
14 [H if buff(i) = '1' then
15 res := rez + 1;
1lc I end if;
17 r end loop;
18 return res;
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end function kitvectorZint;



