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Yriaypdonon tng StdleEng

B ZUVTOEN TTOQAUETEIKOV TEQLYQOP®V
m Biflobrikec kan wokéta (libraries and packages)
®m Ywotrpoypduuoto (subprograms)
m Xvvoptnoelg (functions)
B AwSwkacieg (procedures)
m H eviomi GENERATE

m Xynua FOR ... GENERATE
m Xynua IF ... GENERATE
m ITapadelypota oxediacuol TOQOUETEIKMV KUKAWOUAT®V:
oMaOntrig Stavicuoatog
B abpowstiic punric kpatovuévou (ripple-carry adder)
yevviitola wootiog (parity generator)
B aviveutic wotplag (parity detector)
H vevikevuévog srolTtAgkTG n-ce-1
[@ amAdg 8ddpowogs Sedouévwv
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H évvola tov mwakétov (PACKAGE) ctn VHDL

m To mokéto otn VHDL asrotedel éva uéco yia tnv opgydvmon
TUNUATOV KOSkO Ta. oJtola elval xernowo va eivar Stabéoyo
0€ TEQLGGOTEQN TOV VOGS KUKADUOTO

B Xe éva TTokéTo cuvnBiceton va toTrofetovviol Guyva
XONGLLOTIOLOVUEVO TUAUOTO KOOSR

Yuotatikd KUKA®UATOV OoTte va elvar opatd amd dAla
KUKAOUOTO XwEls Tnv cuuttepiAnyn tng SNAWGNS Toug GTnv
JreQroxn Snddcewv twv ARCHITECTURE

YuvapTncels kot dradtkaacieg

Optouol THmwV Kol VITOTVTTWV Sedoudvmv

Ytabepés

Yhpgota kaBoAKAG eufélelag aAAd Oyt yio xprion ce
GuVBEaLo KOJIKO

m ‘Eva Jtokéto getayAwttitetonr gtnv aviictowyn tov
BipAobrkn (LIBRARY)
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XUvTagn Kal xenon €vog TToRETOU

m To éva TTakéto meoaleeTikd pitoeel va guvtayfel copa
Tmaxétov (PACKAGE BODY) 6to omolo katayed@ovtal ot
TLEQLYQAPES TUXOV GUVOQTAGEMV KOl SLASIKAGLOV TTOV £X0UV
SnAwbel gtnv TeQLoyn SnAwacewv (statements) TOU TTOKETOU

B XUvtagn evog TaKETOU

PACKAGE <package name> IS
statements
END <package name>;

[PACKAGE BODY <package name> IS

implementation of functions and procedures
END <package name>;]

B AlAwon ypnong evog JTOKETOU
USE <library name>.<package name>.<package parts>;
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[Topddetywo TEQLYQAPNS EVOS TTAKETOU

B [Tokéto pe dnAdcoels TOTwy, GTabepds kal SnAmaon kot
TEQLYQOAUPN GUVAEQTNGNG

LIBRARY ieee;
USE ieee.std_logic_1164.all;

PACKAGE my_package IS
TYPE state IS (stl, st2, st3, st4);
TYPE color IS (red, green, blue);
CONSTANT all_ones : STD_LOGIC_VECTOR(7 downto 0) := "11111111";
FUNCTION positive_edge(SIGNAL s: STD_LOGIC) RETURN BOOLEAN;
END my_package;

PACKAGE BODY my_package IS
FUNCTION positive_edge (SIGNAL s: STD_LOGIC) RETURN BOOLEAN IS
BEGIN
RETURN (s’EVENT and s='1");
END positive_edge;
END my_package;
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[Tepuoeotepa yia tn dnAwaon yenong (USE) evég
TLOKETOU

m To staxéta meétel vo eivor opatd atnv eufélela Tov KOSk
OTTOV TTEOKELTOAL VO YENGWOTTONBoUV KATTOL0L AITd TO
JreQleyduevd Toug

m Me tnv evtoMi USE SnAdveton n Stabeciudtnto evog
qokétov oe kdgtolo ENTITY, ARCHITECTURE n axkdun ko
oe dAAa Ttakéta Tov Bacitovior 6e avtd

USE work.my_package.all;

USE work.my_package.positive_edge;
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Ymogtpoyeduyata

m To vmompoyeduuoata otn VHDL yenciuottottotovvton ue
TOEOUOLO TEOTTO GE GYXECN UE TIS GUUPATIKES YAWGGES
SLadIKAGTIROU TTROYQAUULATIGULOV

m Emitpémouv tn yprion emovoloyufavouevov Tunidtov
KOSIKO YwE{S va XeeWdTETOL OUTA VO ETTOVAYQAPOVV

B Me tn xprion vItoIrEoyeaUUdTOV, EKTETOUEVES dOUES KOBIKA
Siatpovvton Ge WKEATEQO TUAUATO KOSIKA T oTtola elvan
J1o0 eUkoAa Gtn Stayelplon Toug (Sounuévog
TEOYQOUULATIOUOS)

m H VHDL mapéxer guvaptnoels (functions) kot dradikacies
(procedures)

NwoAaos Kappadiag nkavv@physics.auth.gr TAdGoeeg Ierypapng YAtkov



XYNAPTHXH (FUNCTION)

B Ot cuvapTAGELS aTToTeAoVV €(80G VITOTTEOYEAUUATOS TO OTTOLO ETGTEEPEL
(6Tav koadeiton) wlo wovadikin Tywn

m OL GUVAQTAGELS KAAOUVTOL ATTO ERPQAGELS
B Aev UIwoQoUV Vo, TQOTTOTTOULGOUV TIS TTAQAULETEOVS £1GO30V TOUG
m H yonion evtoAnng RETURN yio tnv €mGTEO@N TWNAG £lval VTTOXQEMTIKN
m Xovtagn:
FUNCTION <function name> [<parameter list>] RETURN <type> IS
[statements]
BEGIN

sequential statements
END <function name>;

m H Aicta wopauétemv (parameter list) ustopel va meguiaupdvet:

[CONSTANT] <constant name> : <constant type>;
or
SIGNAL <signal name> : <signal type>;
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[Mapadeiypata cuvaptncewv (1)

m ITopddeyuo: Xuvdgtnon conv_integer

FUNCTION conv_integer (SIGNAL vector: STD_LOGIC_VECTOR) RETURN INTEGER IS
VARIABLE result: INTEGER RANGE 0 to 2**vector’'LENGTH-1;

BEGIN
IF (vector(vector’HIGH)="1’) THEN
result := 1;
ELSE
result := 0;
END IF;
FOR i IN (vector’HIGH-1) DOWNTO (vector’LOW) LOOP
result := result * 2;
IF (vector(i)=’1’) THEN
result := result + 1;
END IF;
END LOOP;

RETURN result;
END conv_integer;

SIGNAL y: INTEGER;
SIGNAL a: STD_LOGIC_VECTOR(7 downto 0);

y <= conv_integer(a);
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[Tapadeiypata cuvaptneewv (2)

[Madderyua: Xvvdptnon [logs]
Mia cuvdgtnon AoyaiBuov we Ttpog 2 TiTou ceiling (oTEoyyvAoToinon
QITOTEAEGUATOC GTOV TTANGLEGTEQO UEYAAVTEQO aKkEQALo) elvar toaitepa
Yonan yio tnv mepypopn evpovg bit SievBiveewv Ge Gxéon ue to
GUVOMKG 0QLBUd Twv StevBuvalodotovuevwv Jéaenv, pe ulo uévo
TLAQAUETEO

m [Tapadelypato xerong: aItokm®SIKOTTONTES, KOSIKOTTONTEG, YEVIKEVUEVOL
TOATIAEKTES

function LOG2C(input: INTEGER) return INTEGER is
variable temp,log: INTEGER;
begin
log := 0;
temp 1;
for i in 0 to input loop
if temp < input then
log := log + 1;
temp := temp * 2;
end if;
end loop;
return (log);
end function LOG2C;
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AIAATKAXIA (PROCEDURE)

Yuvtdocovtal ue Taeduolo TedéTo ue g XYNAPTHXEIX
Kolovvtor agrd SnAdcelg 6Tov KOOka (Statements)
M Sradwacio urropel va yenotwottonfel wg evtoAn ard uévn tng
Emitpémetol va TQomoIolovy TG TWES TwV TTOQAUETEMV TOUS
Aev astouteitan va wepulaupdvouv evtoan RETURN
O tapduetor urtopel va €xouv katevbuviikdtnta (IN, OUT, INOUT) kai
urropel va etvor omolwadnstote avtikelueva (SIGNAL, VARIABLE,
CONSTANT)
m XiUviagn:
PROCEDURE <procedure name> [<parameter list>] IS
[statements]
BEGIN
sequential statements
END <procedure name>;

m H Moo ;tapauétowv (parameter list) witopel va weguiayfdvet:
[CONSTANT] <constant name> : <constant type>;
SIGNAL <signal name> : <direction> <signal type>;
VARIABLE <variable name> : <direction> <variable type>;
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[Tapadeiypata SLadikacGlov

m ITopddeyuo: Aradikacio sort

PROCEDURE sort (SIGNAL inl, in2: IN INTEGER RANGE 0 to limi;;
SIGNAL min, max: OUT INTEGER RANGE 0 to limit) IS
BEGIN
IF (inl >= in2) THEN
max <= inl;
min <= in2;
ELSE
max <= in2;
min <= inl;
END IF;
END sort;

PROCESS (en)
BEGIN
IF (en = ’1’) THEN
sort (inpl, inp2, outpl, outp2);
END IF;
END PROCESS;
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[Takéto yro agliuntikn pe wyadkos apliuoig
(complex number arithmetic): AnAwon PACKAGE

CONSTANT re

TYPE complex
FUNCTION "+"
FUNCTION "-"
FUNCTION "*"
FUNCTION "/"

CONSTANT im :

PACKAGE complex_type IS

INTEGER := 0;
INTEGER := 1;

IS ARRAY (NATURAL RANGE re TO im) OF REAL;

(a, b : complex)
(a, b : complex)
(a, b : complex)
(a, b : complex)

END complex_type;

RETURN complex;
RETURN complex;
RETURN complex;
RETURN complex;
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[Takéto yra agiBuntikn pe wyadkovs (complex number

arithmetic): TeAeotéc "+’ ko ' -

PACKAGE BODY complex_type IS
FUNCTION "+" (a, b : complex) RETURN complex IS
VARIABLE t : complex;
BEGIN
T(re) := a(re) + b(re);
T(im) := a(im) + b(im);
RETURN t;
END "+";
FUNCTION "-" (a, b : complex) RETURN complex IS
VARIABLE t : complex;
BEGIN
T(re) := a(re) - b(re);
T(im) := a(im) - b(im);
RETURN t;
END "-";
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[Takéto yra agiBuntikn pe wyadkovs (complex number
arithmetic): TeAeotég "*’ ko ’/’

FUNCTION "*" (a, b : complex) RETURN complex IS
VARIABLE t : complex;

BEGIN
t(re) := a(re) * b(re) - a(im) * b(im);
t(im) := a(re) * b(im) + b(re) * a(im);
RETURN t;
END "*";

FUNCTION "/" (a, b : complex) RETURN complex IS
VARIABLE i : real;
VARIABLE t : complex;

BEGIN

t(re) := a(re) * b(re) + a(im) * b(im);
t(im) := b(re) * a(im) - a(re) * b(im);
i := b(re)**2 + b(im)**2;
t(re) := t(re) / i;
t(im) := t(im) / 1i;
RETURN t;

END "/";

END complex_type;
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H evtoAn GENERATE

m H evtodit GENERATE magéyel tn duvatdtnta meryQang
ETAVOAAUPAVOUEVOV KUKAWUATIK®OY SOU®V Ue GUUTTAYR TEOTTO
KOTAAOUBAVOVTAS UIKEN €KTAGN KOSIKA

B AleukoAVveEL TRV TTEQLYQAPNR SOU®V TTOU TTAQOUVGLALOUV KAVOVIKOTNTA GTO
VMKG OIS 0BQOLGTEG QLITAG KQEATOVUEVOD, aQXela KATAX®ENTWY (register
files), kaw 8évSpa TTUAGY XOR (Boun Giykelong)

B OTOLO8NATTOTE EVTOARL JTTOU ETTEETETOL GE GUVTREXOVTAU KWOOIKOA GTN
VHDL umopeel va cuurtepiingdel oe wa evtoAn GENERATE

m Eilvar epiktit n teguypapn polacuévov douwv artd GENERATE

m Ewwdtepa, wa eviodi GENERATE uitopel va mrepikieiel gtiymdTumta
GUGTATIKOV
® Mo evtodt GENERATE umogel va ekpoactel ue 800 Siapoetikd
GxnuaTo
m Syfiua FOR (FOR ... GENERATE)
m Syfua IF (IF ... GENERATE)
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To oxnuo FOR tng evioAng GENERATE

m [o to oynua FOR tng evtoAigc GENERATE
m H mapduetpog dewetoddtnong tou FOR Sev mpémer va
yonowototeitan ektds tng FOR ... GENERATE
m O Ppdyog Sev tepuaticeTon TEAWEA
m Xvvtagn:
<label> : FOR parameter_specification GENERATE
[declaration_statements]
BEGIN
concurrent_statements
END GENERATE <label>;
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[Tapdderypa agtAov kukAouatog ue FOR ... GENERATE

B To ammAd kUkAmUA Touv oxALaTog attoteel éva Sidvuoua atté tudes AND
2 1668wV GTo oTtolo eaudcovTar dvo eiGodol TUTTOU
STD_LOGIC_VECTOR twv 8-bit

B IXnUaTikG Sidyeayio

$2(7:0)

. DUOUTY

$3(7:0) |

B AQYLTEKTOVIKI TOU KUKAMUATOS

ARCHITECTURE test_forgen OF test IS
SIGNAL S1, S2, S3: BIT_VECTOR(7 DOWNTO 0);
BEGIN
Gl : FOR N IN 7 DOWNTO ® GENERATE
and_array : and_gate
PORT MAP (
inl => S1(N),
in2 => S2(N),
outl => S3(N)
)5
END GENERATE G1;
END test_forgen;
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To oxnuoa IF tng evtoang GENERATE

m [o to oynpa IF tnc evtoAric GENERATE

m Emteémel tny vtd cuvOnkn Snutoveyla vAkov
B Aev emiteémetan n xprion twv ELSE kar ELSIF tunudtov
wag evtoAng IF
m XUvTogn:
<label> : IF parameter_specification GENERATE
[declaration_statements]
BEGIN
concurrent_statements
END GENERATE <label>;
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[Maeddetypa agtAov kukAopatog ue IF ... GENERATE

m Y10 mopddeyua avtd n evioin IF ... GENERATE
yonowotmoteitan €vhetn gtnv e€mwtepwknn FOR ... GENERATE

B Xe gxéon pe 1o ayko KUKA®Uo, n toAn AND yia to yneio
vynAdtepng onuavtikdtntag (MSB) avtikabictatar asd uio
XOR

B AQXITEKTOVIKA TOU KUKAWUATOS

ARCHITECTURE test_ifgen OF test
SIGNAL S1, S2, S3: STD_LOGIC_VECTOR(7 DOWNTO 0);
BEGIN
Gl : FOR N IN 7 DOWNTO ® GENERATE
G2 : IF (N = 7) GENERATE
S3(N) <= S1(N) xor S2(N);
END GENERATE G2;

G3 : IF (N < 7) GENERATE
S3(N) <= S1(N) and S2(N);
END GENERATE G3;
END GENERATE G1;
END test_ifgen;
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KukAouato ue TToQaUETEIKES TTEQLYQAPES

OMacOnTRG Staviouatog

H ABpoweTtiic eutig kpatouuévou (ripple-carry adder)
TFevvitola wootiog (parity generator)

Aviyveutrig wootinlag (parity detector)

H Tevikevuévog TToAVTTAEK TG N-Ge-1

@A AmAGc Siddpouog dedouévwv
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OAMGOnTAG SrovicuaTog yio aQLeteEn Aoyilkn oAlGOnen

@

m KukAoua odicOnong tou Stavicuatog eilgédov inp katd évov aibud
décewv

m O 0pBudg Yéoewv tng oMaOnong kabopiceton ard tnv eicodo sel TTov
efvon toTtov INTEGER

library ieee;
use ieee.std_logic_1164.all;

entity vshifter is

port (
inp : in std_logic_vector (3 downto 0);
sel : in integer range 0 to 4;
outp : out std_logic_vector(7 downto 0)
H

end vshifter;

architecture leftshift of vshifter is
subtype vector is std_logic_vector(7 downto 0);
type matrix is array (4 downto 0) of vector;
signal rows: matrix;
begin
rows(0) <= "0000" & inp;
Gl: for i in 1 to 4 generate
rows (i) <= rows(i-1)(6 downto 0) & ’0’;
end generate Gl;
outp <= rows(sel);
end leftshift;
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OAMGOnTAG SrovicuaTog yio aQLeteEn Aoyilkn oAlGOnen

@)

B Audypapua xeoviouov:

58nS

inp(3:@) [D

sel (D {1 ) ) H 4 i K
outp(7:@8) [OID H_LA 3% H_EB A DO {_0OD X
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[TopapeTEkOg aBEOLGTNG ELITAS KQOTOVUEVOU
(parameterized ripple-carry adder)

m H yevikii gtaBepnn N kabopiter To evpoc bit Touv abporgti

m o kdBe m otnv evioAn GENERATE Snuovpyeitor évog
TARENG aBOoLGTAG pe Stacvieon Tou KEATOVUEVOL €650V
TOU GTO KEATOVUEVO €1GO50V Tng emduevng Pabuidog

library ieee;
use ieee.std_logic_1164.all;
use ieee.numeric_std.all;

entity rca is
generic (N: integer := 8);
port (

cin : in std_logic;
cout : out std_logic

b

end rca;

a, b : in unsigned(N-1 downto 0);

sum : out unsigned(N-1 downto 0);
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architecture gatelevel of rca is

signal c : unsigned(N downto 0);

begin

c(0) <= cin;

Gl: for m in O to N-1 generate
sum(m) <= a(m) xor b(m) xor c(m);
c(m+1) <= (a(m) and b(m)) or

(b(m) and c(m)) or
(a(m) and c(m));
end generate Gl;

cout <= c(N);

end gatelevel;
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I'evikn yevvitolo wcotwiog (parity generator)

To parity bit efvaw '0’ dtav to TANBog Twv "1’ gtn A€En elvan detio 1’7 gtnv

TreR{TTMon TTov To TMBOGC elvol TTEQLTTE, MGTE TO TTEOKVTTTOV Stdvucua aTtd Tn

GUVEVOGN €lGO80V Kal Ynelov LGoTwiog va €yel Tdvta doTia tIGoTia

entity parity_gen is
generic (n: integer := 7);
port (
input
in bit_vector(n-1 downto 0);
output out bit_vector(n downto 0)
)
end parity_gen;

architecture rtl of parity_gen is
begin

Audypaupa xeovioroy Tou KUKADUATOS

process (input)
variable templ: bit;
variable temp2: bit_vector(n downto 0);

begin
templ := '0’;
for i in input’RANGE loop
templ := templ xor input(i);
temp2 (i) := input(i);
end loop;
temp2(n) := templ;

output <= temp2;
end process;
end rtl;

58ns

input(6:0) [OL Y

output(7:0) (00 }CEL X
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Fevikdg aviyvevtng tcotutlog (parity detector)

"Evag eleykTng eotiiag emiateépel "0’ atnv €g060 dtav to mAnbog twv 1’ gto

Sudvuoua e16680v elvar doTio, kat 17 dtav elvar TEQLTTO

entity parity_det is

generic (n : integer := 7);

port (
input: in bit_vector(n downto 0);
output: out bit

)
end parity_det;

(ﬁrchitecture rtl of parity_det is
begin

process (input)

variable temp: bit;

begin
temp := '0’;
for i in input’RANGE loop

temp := temp xor input(i);

end loop;
output <= temp;

end process;

end rtl;
Atdypauuo Xeoviorol ToU KUKADUATOS
58nS
input(7:0) (IO ¥ o1 W oz ) K] ¥ o N ¥ 06 ) ikl F L ¥
output | | | |
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ITeprypamn YeVIKEVUEVOU TTOAVTTAEK TN

library IEEE;

use IEEE.std_logic_1164.all;
use IEEE.numeric_std.all;
use work.various_pkg.all;

entity muxntol is

generic (N : integer := 8);

port (
inp : in std_logic_vector(N-1 downto 0);
sel : in std_logic_vector(log2c(N)-1 downto 0);
outp : out std_logic

H

end muxntol;

architecture rtl of muxntol is
begin

outp <= inp(to_integer(unsigned(sel)));
end rtl;

Aldypaupa xeovioroy Tou KUKADUATOS

58nS
inp(7:@) [AE

sel(2:0) (000 ¥ Ooor ) oio (oir  1@@  { 1o1 K 1i@ (111 K mog ¥
outp I | [ \ I
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YAogroinon asmAot Stadeouov dedoucvav (1)

B IXnuatiks Sidyeago

® 'Ectw 61 9éhouue va
vAoTomGouue dtddoouo
SeSouévarv (datapath) yua tov
VTTOAOYLIGUO TG €KMEAGNS
(a + b) XOR (c AND d)

B Xtnv £€£080 TOU KUKA®UOTOS dau
Byatver To agtoTélecUa TN
GUVOMKNAG €K@EACNG, Ta
eMUEQOVS aTTOTEAEGUATO @ + b
kot ¢ AND d ko avtd da elvan
SaBéoa eite dueca elte uéow
KOTOXWENTA

D-type register
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YAogroinon astAov Stadeouov dedouevav (2)

m To kUkAwuo tou cplxfunc.vhd

library IEEE;
use IEEE.std_logic_1164.all;
use IEEE.numeric_std.all;

entity cplxfunc is
port (
a, b, ¢, d : in std_logic_vector(7 downto 0);
ol, 02, 03 : out std_logic_vector(7 downto 0)
)5
end cplxfunc;

architecture rtl of cplxfunc is
signal tl1, t3: unsigned(7 downto 0);
begin
process (a,b,c,d,tl,t3)
begin
t3 <= unsigned(c) and unsigned(d);
tl <= unsigned(a) + unsigned(b);
02 <= std_logic_vector(unsigned(tl) + unsigned(t3));
ol <= std_logic_vector(tl);
03 <= std_logic_vector(t3);
end process;
end rtl;
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YAogtoinon asmAov Stadopov dedoucvav (3)

Kartayxwentng
library IEEE; architecture rtl of regn is
use IEEE.std_logic_1164.all; signal temp:
std_logic_vector(N-1 downto 0);
entity regn is begin
generic ( process (clk, reset, d)
N : integer := 16 begin
) if (reset = ’1’) then
port ( temp <= (others => ’0’);
clk : in std_logic; elsif (clk’EVENT and clk='1’) then
reset : in std_logic; temp <= d;
d : in std_logic_vector(N-1 downto 0)f end if;
q : out std_logic_vector(N-1 downto 0 end process;
bH q <= temp;
end regn; end rtl;
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YAogroinon astAot Sradeduov 6edoucvav (4)

m To GuvoAkd KUKA®UA

library IEEE;
use IEEE.std_logic_1164.all;
use IEEE.numeric_std.all;

entity datapath is
port (
clk, reset : in std_logic;
inl, in2 : in std_logic_vector(7 downto 0);
in3, in4 : in std_logic_vector(7 downto 0);
sel : in std_logic_vector(2 downto 0);
outp : out std_logic_vector(7 downto 0)
H
end datapath;

architecture structural of datapath is
component cplxfunc is
port (
a, b : in std_logic_vector(7 downto 0);
c, d : in std_logic_vector(7 downto 0);
ol, 02, 03 : out std_logic_vector(7 downto 0)
);

end component;
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YAogroinon astAov Stadpopov dedopsvav (9)

m To cuvoMkd kUkAwuo (Guvéxela - 1)

component regn is
generic (

N : integer 16
);
port (
clk : in std_logic;

reset : in std_logic;

d : in std_logic_vector(N-1 downto 0);

q : out std_logic_vector(N-1 downto )
);

end component;

signal x1, x2, x3, x4, x4_r: std_logic_vector(7 downto 0);
begin

uutl : cplxfunc
port map (
a => inl, b => in2,
c => in3, d => in4,
ol => x1, 02 => x2, 03 => x3
)
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YAogroinon asmAot Stadeouou

m To GuvoMkd kUKAwua (Guvéyela - 2)

G_mux1 for i in 7 downto O generate
with sel(1 downto 0) select
x4(i) <= x3(i) when "10",
x2(i) when "O01",
x1(i) when "00",
X"00" when others;
end generate G_muxl;
uut3 regn
generic map (
N =>38
)

)

dedouévmv (6)

port map (
clk => clk,
reset => reset,
=> x4,
q => x4_r
DH
G_mux2 for i in 7 downto ® generate
with sel(2 downto 2) select
outp(i) <= x4_r(i) when "1",
x4 (i) when others;
end generate G_mux2;

B Audyauio xeovicuot ToU KUKADLATOS

58n5
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