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Avtikelpevo wag gpyaciog - TithoddTnon

m TitAog Tng gpyacioc:
m 'Evog TtitAdog elval eTTaR(OS TEQLYQAPIKAS, GO TO SuvaTov
TT0 GUVTOUOGS Ko Sev TTapartAavel, It.y.:
yedraoudc utag uovdadag eA£Lyxov eoAlacuévav Beoywv
ue undevikn kabvetépnon
B AvdAvon tng TtAngo@opiag Tov TitTAov Tou JTaadelyuatog
B Xyebiacuds: n gpyacio Trepypdpel To GxEdo eviog
KUKAWUOTOS
B uovdéoag eAéyyov pwliacuévwv Bedywv: to eldog Tou
KUKA®OUOTOS KoL G TL eguTtneetel n Aettovgyia tou
B unéevikn KaBvoTépnon: WLa{TeQo XAQEAKTNELGTIKG-SLOTNTA
TOU KUKADUATOS TTOU GYedLdaTnke
B AvATtTugn ko oxedlacuog
B Avdmtugn: ué€pog tng gpyaciag efval Kot 0 TROGELOELGUAS
TOV TEOSLOYEAP®V AELTOUQEYIOS TOU KUKAMDUATOS
B Xyxediaouog: gntovuevo eivor uévo n avastaaymyn tou
KUKA®UOTOS ATtd avOAUTIKI TTEQLYQAPN Ue KATTOLOV TEETTO
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Ykiaypdenon tng Stdlegng

m [Topovciacn vITOdelyLaTIKNG eQyaciag
m [evikdg odnydc ko GUUBOVAES Yo Ty JrpayuartoItoinGn Tng
egaunviaiog epyaciag yio To udbnua
m Katavéonon tov ¢gntovuevou - EEaywyn mtpodiayeapdv
B AVATITUEN TOU KUKA®UATOS OTTd TTROS1ayQapEs
B XyeSlaouiog TOU KUKA®UATOS
m [Ipocouoiwaon katr €Aeyxos 0eONg Asttovpylog
m Opydvwon Tng avamoeds yio Ty epyoacio
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AvATtTuEn TEO{LOYEAP®Y TOU KUKADUATOS

m [14te n avdirtuin Twv TEOSLAYEAPOV Aettougylag evog
KUKA®OUOTOS elval amagalitnn
m 'Otav dev Sivetal oynuotikd Sidyeouto ToU KUKAMUWATOS
m ‘Otav dev Siveton Sidypauo alyoQliuikig Qong
m [ToAAég @opég gnteltan va egayBovv amd alyoQBuikn
TEQLYQOPN VITG LoEEN Ttnyalov KOOKA GE SLAOIKAGTIKA
yAwooa Teoyeaupaticuon (sty. ANSI C)
m [IpoSiayea@Es evds KUKADUATOG
m EicoSog kar £€£080¢: Siemtapn (interface)
m [IpoGgdokmuevo amoTéAecua
B ATtautAcelg Taxyntag emegepyacios n xpoviouol (UEYLGTOS
XQOvOog yia tn SiekTepaiwan Tng eMIAVGNS TOU TIRORANRUATOS)
® Agtaitnon yio uéylotn emupdvelo. VMKoOU (Tr.Y. N GUVOAKN
emupdvela evég drabéciwov FPGA)
m Extedéoun mepyoaeni Tov KUKA®MUOTOS (Yo TTeoGouolwaon)
m Texunpiwon tov katackevacti (datasheet)
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Ymodewyuatikn gpyacio: Eicaywyn (1)

m TitAog
B XxeSlaouoc wag Lovdadag eAEyxou @olacuévav Bedxmv ue
undevikn kabuctépnon
B YTt6Pabpo Tou TTEoPARUATOS
m Bpdyoc (loop): akoAovBia evioAwv (Ge emimedo AoyiGUIKOV
€VOG WKQOETIEEEQYAGTI) N UWKQEOAELTOUQYLWV Ol OTToleS
eumeQLEyovtal oe wia Soun emavdinyng
m O etavaiiypels kabopifovton aTtd TEELS TTOQOUETEOUG: TNV
ok Twn (initial), Tnv tedkn twn (final) ko Ty TWwwn
Bruatog (step)
B H tpéxovoa emtavdinyn kabopitetor agtd to deiktn Bedyou
(loop index)
B Avo N mepuacdtepol Ppdyot uropel va elvar wAlacuévor (0
évag vo mreQikAeier TTANPWS Tov dAAO)
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[Teprypa@éc Podywv

m Bpd6yog FOR gtnv C

[for (i=0; i<10; i++) {
}

B Kodikag cuyporopetapeactn (yua évav tuitikd RISC) yia
v TERlmTOoNn Tou aTtAol BEoxou

m [lepimtwon 1 m IIepimtwon 2
MOVE R1, #0 MOVE R1, #0
loop_start: MOVE R2, #10

- loop_start:
ADD R1, R1, #1
SEQI R2, R1, #10 INC Rl

BEQZ R2, loop_start JEQ R1, R2, loop_start

B AttAd poMacuévor Bedyxor FOR atnv C

for (i=0; i<10; i++) {
for (j=1; j<8; j+=2) {
T}
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Ymodewyuatikn gpyacio: Eicaywyn (2)

m YToPabeo tov meofARLatog (Guvéyela)
m [wo tnv ekTéAeon evog BEOYOV GE €vav UWKQOETIELEQYATTI,
xoerdcovtor ov akGAovBeg Aertougyieg:

Ektéleon OAwV TV YENOW®OV VITOAOYLGTIKA AELTOVEYLOV
(TreQrAeOueves eVvTOAES aTn Soun egtavdinypng)

Avgnon tovu delktn yio Tn dewktoddTnon Tng emouevng
emravdAnyng

YUykolon tov Selktn ue tnv modueteo final

AAlga Ty 0y Tov Bedxou e@décov avtin Sev elvar n
Televtalo emavdinyn
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Fevikn mepiTmTOON TV TAME®OS EOMAGUEVOV BEOYXWV

m [TAMpws poMacuévor Bedyol: doun eoMAcUEvov Bedxwv e
XONOWES VITOAOYIGTIKA AgttouQyieg (statements) wévo GTov
€0wTeQO BEOYo (inner loop)

B Kaodwkac C yia n TARReS @oMacuévous Bedxoug

for (indexl=initiall; indexl<=finall; indexl+=stepl) {
for (index2=initial2; index2<=final2; index2+=step2) {

for (indexn=initialn; indexn<=finaln; indexn+=stepn) {
statementl;
statement2;

statementm;
}
}
}

N
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Zntovuevo tng epyaciog

B Na oxediaotel povdda eAéyyov TARQOS POAAGUEV®V
BEoywV ue GUYKEKEIUEVO, XOQAKTNRLOTIKA
B X0QaKTNELGTIKA
m [IpovTroBécelg
m H amofrikevon Twv TaQauéTemv BEOYou (QEXIKR, TEAIKA Kol
TWA Prgatog) yivoviar e5ntepikd Tng wovddog
B O TWES TV TTAQAUETEWY BEOXOV witoQel va uetapfdAlovton
udvov ekTog Tng doung Peodxmv
m Ilegropiouol
m H uetafoAn evdg Seirtn urtopel va yiver uévo ue tnv
TEoG0ecn evig PrnaTog Kol Oyl te dAAN woOnuaTikin ékeeacn
B H aggxnit tun deiktn elvon ion ue undév
m Avvatdtnteg
m Na umwoeel va oxediactel KUKA®UA yio 0TTolo8nITOTE N
(Guvolkdg aBuds Pedywv) tntnbel
B Me tnv oAOKAMQ®ON TNG TEMKNAG TTAVAAPNG TOU EGDTEQOV
Bodyov, va yivetarl tavTtdypovn emavayikoroinen dAwv Twv
Bodywv
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[Teprypapn vYnAov emTITESOV TOU GUVOMKOUV
KUKRAOUOTOG

B Iynuatikd SidyQoytto ToU GUVOAMKOU KUKAMUATOS (Soulki TTeQyQapn Ge
VHDL) xweic AeTtTouépeles yio tny vAoTtoinon twv virouovadnv

m O Stacuvdéoels twv vtopovddwy elvar opatés (SIGNAL otn VHDL)

m Ogiouéva ‘kowd’ cnpata 6mwg ta clock, reset uiropovv va TaQaAew@dovv

loop_count loop2_count loopn_count
reset

== 1

‘ cmpeq

)
100ps_er\d
task_loopn_end . —
priority encoder reset_vet_ix
control
incl(1) i ¥+ inc2) 5 ¥ incin) 4§

index index index ‘

inc_by_1 inc by 1 |T7TTT7" inc_by_1

indexts1

Tndex2+1

¥ ¥ ¥
index index2 indexn indexa+1
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Ewcaywyn gto edpfinua

m Elcaywyn yio 1o aviikellevo Tng Qyaclog Kol TTQO0LQETIKA
glUvoyn ng epyaciog

XTnv ggyacia auti, weQlyed@eTal [n avastTvén Kat] 0 GYeSLAGUOS ULaS
uovdaédag yia tny ektédecn TAQwSs eoMacuévwy Beoywv 6to viikd. H
uovdéa n omoia avasttiyOnke ovoudéetar HWLU: Hardware Looping Unit
KaL 0 GYeBLACUOS TNG EYIVE GTN YADGGA TeQlypapric vliikov VHDL. Kvpia
xenon tng uovddag avtig gival n evicyvuan tng AoyIKiG eAEyyov Soudv
PoOYwV Ge un TEOYEAUUATIEOUEVOUS ETTEEEQYATTES, LUE TNV VAOTTOINGN TV
AeLTovyiev fdyov (SetktoddTnan kal EAeyxos tng Sladoxnis Twv
ETAVAAITIPEWY) GTO VAKO.

Eva TAeoVEKTRUA TNG LLOVADAS EIVAL Ol SLAGOYIKES TEAKES ETTAVAAIPELS
oe wa doun AMAGUEVOV BEOYWV UTTOQOUV VA EKTEAEGTOUV GE €va UOVO
KUKAO unyavig.

Evéeiktikd, avapépetal 611 n yovdda uiopel va xenaiuomondel ce
epapuoyés moAvdidoTatng emesepyacias oripatos (multidimensional signal
processing) 0Tw¢ €ival n KOSIKOTTOMGN GTATIKHG EKOVAS KAl L GUUITIEGN
Bivreo katd to pdéTvITo MPEG-4.
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AvdAvuon Tng 0QXLTEKTOVIKAG KAl TNG AELTOVEYiaS TOU
KUKAwUATog (1)

m H avdAvon tng Aettougylag Tou KUKAOUOTOS YIVETAL GE
OXETWKA VYNAG eTT{TTESO, KAl £XOVTAS WS OVOPOQEEd GUVAOWS
TO GYNMUOTIKO S1dyQauuo Tov KUKADUATOS. EvaAlaktikd
ugtopel va yiver ye fdon moodioyeapn tng Aettougylag Tou
KUKAOUOTOS G LoRer peudokmdika i ANSI C av kol autog
0 TEOIT0g Sev eguTNEETE! KAITOLOV TTOU €QYETOL YO TTEMTN
@OQ4 GE TTAPN Ue TO TEOPANUOL

H uovdada HWLU TtaQovcldgeTal GTo GYRua . . .

O agtartovuevog aplluds eravalipewv yia kdabe Bpdyo (ioog ue tnv
Teikil Tiun ueiov éva evd givan initial0) Sivetar agro Ti¢ elGodovg
loop<i>_count émov <i> n amapibuncn Tov i-oGTov fYoU.

O Tipés Twv SelkTdv Peoyov (index) Tapayovtal Ge kKdbe KUKAO unyavrig.

Koatd tov emduevo kUKkA0, TnG TEMKNHG eTavdAnyng evog feoxov, o Seiktng
ETGTPEPEL GTNV QAQXIKN TTAQAUETQO.

NwéAaog Kappadiag nkavv@physics.auth.gr nkavv@uop.gr TAdcoeg MeQryeapng YAtkov



AvdAvuon Tng 0QXLTEKTOVIKAG KAl TNG AELTOvQYiag TOU

A 1 AGC 1
e () leITaen Tov Kukdouatog (1)

m H Siemapn tov kukAwuatog Siveton ue tn poeen
B (Cuvéxe) GYNUOTIKOU OAAG KOl 0¢ TIVAKOS GTOV 0TIolo @aivovTon
m To gVpoc Twv onpdtnv

O KwSIKoTTOINTAS JTEOTEPALOTNTAC (priority encoder) vAoTToLEl OVGLAGTIKA .
¢ TeoTen ¢ (priority ) ’ m H katevbuvtikétnto

Tn Aoyiki eAEyyov 670 KUKAwua Kar asrotedel éva cuvdvactiké kUkAwua. O i X
K@SUKOTIONTHG TTROTEQALOTNTAS AVIYVEVEL TIS £E0650US TWV GUYKQITHV m H meuypagn tov eorov toug
1GoTRTAC (cmpeq) oL 0Irolol GUYKEIVOUVY Tic TIWES loop<i>_count ue Tic m [0 to KUK?\OOLLOL HWLU:
avtiotoyes index<i> + 1 yia tn S1agwicTwoen Tov av JTEOKELTAL YIo TEAKR
emmavdAnyn Tov avtictolyov fedyov 1 oxi. Emionc déxetar uia elcodo

(task_loop<n>_end), 61ov n eivar n asrapiduncn Tov ecwTEQOV BRSOV, I I Evgog | Katevh. | Ileqiyeagi
omroia eivar ion ue '1” 6tav odokAnpdverar kKal n ekTédeon Tng TeAevtalog clk - } Efﬁogog g*}ua Qoloylot =
rAowunc Asitovpyiac ato fedxo avtd. AT Tov KwSIKOTTOINTH TTapdyovtal n rese iGodog nya gravotortobétnong
romo. ones Poox ear task_loop<n>_end | 1 Elcodog YAua, TEQUATIGULOV TV XONGU®Y VTT-

onuaia tepuatiouov tng douris BEoywv (loops_end) Kal Evo ECWTEQIKO Gl
reset_vct_ix mQog Ti¢ uovddes avénong tov deiktn (index inc by 1).
Me 7o oripa reset_vct_ix 6Tav €vag GUYKEKQIUEVOS BEOXOS TEQUATICEL,

0AOYLGUOV TTOU Gupfaivouv Katd Tny
TEEXOVGA ETTAVAAYPN TOV EGHOTEQOV

undeviovial oL EGATEPOL TOU PEOXOL EVEH 0 BEIKTNG TOU GUEGH EEDTEQOV Toopl_count W FlGo80c ?%ngt)églo”g STaVpEeY T00 Padyon T
B QO,XOU avgdvetal KflT(l slza‘ , , , ) , ... loop<n>_count DW Eicodoc ApBuds eTTavaiipemv Tov Pedxov n
Orav n cuvolikii Souri Bedyov Tepuatiatel To oriua loops_end yivetal éva Toops_end 1 "E£050G Thuolo, TEQUATIONOY ERTEREGNC TG

Kal 6TV TEPITTOGN TV N wovdda HWLU ypnciuoiroleital wg Tunua evos Sowic Bdyov
UEYAAUTEQOV GUGTHUATOGS, 0 EAEYYOC ETTLGTPEPEL GTO KURIWS GUGTNUA. Indexl DW "F£050C Tofovoa Tk Stk Vi To Padko 1
.. index<n> DW "E€odo¢ Toéxovca T Seiktn yia to Pedyo n
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AleTTOPN TOL KUKADUOTOGS (2) [Teprypapn T®V VITOUOVAS®Y TOU KUKAMWOTOS

B XnUOVTIKES TTOQATNQENGELS
B Ov Twéeg Seiktn Aaufdvovror asrd kotaywenti

m H eicodog emavatomofétnong (reset) yonoiuoaroleiton wg

glyyeovn GTiS Lovddeg avEnong Tov delktn Kol wg
acvyyxeovn ylo tTn Aettovgyia reset control

B ZynUaTikA ovogtoedotoon Tng SIETTUEAS TOU KUKADUATOS

clk
reset loops_end
_TESEL | |
task_loop=n=_end hardware —»
loopin -
loop_count(DW-1 downto 0) PING | indextpw-1 downto 0)
— unit :
(HWLU)

loop=n=_count{DW-1 downto: 0)
—

H BieTragn Tou kukhopaTog £X8
TapapsTpoToInfei we Tpog Tov
piyioTo apiBud Bpdywy: n

index <p=(DW-1 downto 0)
=
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m O vropovddeg tng HWLU Tepiypdpovion £exwlotd 6Tig
O1kéC TOVG VITOEVOTNTES

m Afvetor gUvroun meglypopn Aettovgylag, £va Sidypouua
Babuidwv (FreoarpeTikd) kot o Ttnyaiog kOdikag cge VHDL

m ITopddetyua: 0 GUYKELTAS LGGTNTAG cmpeq

r
library IEEE;
use IEEE.std_logic_1164.all;

entity cmpeq is

generic ( DW : integer := 8 );

port (
a, b : in std_logic_vector (DW-1 downto 0);
reset : in std_logic;

a_eq_b : out std_logic
)
end cmpeq;

architecture rtl of cmpeq is
begin

a_eq_b <= ’1’ when (a = b and reset = ’'0’) else ’'0’;
end rtl;
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Movdda avgnong tov Selktn

riibrary IEEE;

use IEEE.std_logic_1164.all;

use IEEE.std_logic_unsigned.all;
use IEEE.std_logic_arith.all;

entity index_inc is

generic (
DW : integer := 8

)

port (
clk : in std_logic;
reset : in std_logic;
inc_en : in std_logic;

index_plus_one, index_out : out
std_logic_vector(Dw-1 downto 0)
);
end index_inc;

architecture rtl of index_inc is
component add

end component;
component reg_dw

end component;

constant one_dw :
std_logic_vector (DW-1 downto 0)
:= conv_std_logic_vector(1,DW);
signal index_rin, index_r :
std_logic_vector (DW-1 downto 0);
begin
U_adder : add
generic map (DW => DW)
port map (
a => index_r, b => one_dw,
sum => index_rin

)

U_reg : reg
generic map (DW => DW)
port map (
clk => clk, reset => reset,
load => inc_en,
d => index_rin,
q => index_r

)

index_out <= index_r;
index_plus_one <= index_rin;
end rtl;
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IToaueTEIKOTNTA KUKAOUAT®OV (2)

m Tunpa sepypaeng aitd to apxelo genhwlu.c to orolo

Ttapdyer To hwlu.vhd

NwoAaos Kappadiag

[MopaueToikdTnTa KUKAOUATOV (1)

m Ta §v¥o kukAduata tng HWLU stov ogeldovv va elvon
TOQOUETEIKA WS TTROS TOV GUVOMKS aBud Twv
VTTOGTNELLOUEVOV BEoxwv (1) elval:

m priority_encoder.vhd: 0 KWSWKOTONTAG TEOTEQALGTNTAS
® hwlu.vhd: to kUkAwpo HWLU Gto omolo xenGluosotovvtal
TO KOTOTEQO LEQARYIKA KUKAMUATA (VITOLOVADES)

B YAOTO(NGN Tng ITaQAUeTQIKOTNTAS
m Me Tic evtoAég FOR..GENERATE ko IF..GENERATE

ETUTUYXAVETOL N TTAQOUETEIKIA TTEQLYQAPN EVOS KUKAMUATOS

€QOCOV TLAROVGLALEL KOVOVIKOTNTA

m Me oyebiaoud yevvitopd KUKAWUATOV Ge KATTol0 YADGGO

TEOYQEAUUATIGLOV 6Ttwg n C

B [évvnon KUKA®UATOS Yoo GUYKERQWEVN, KABe @oQd, T Tou

n
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Kwdkomowntng mpotepoudtntog yo n=3

for (i=1; i<=nlp; i++)
{

fprintf(outfile,

"\ttemp_loop_count( ((NLP-%d)*DW-1) downto ((NLP-%d)*DW) ) <= loop%d_count;\n",

i-1, i, i);

}
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entity priority_encoder is

generic (

NLP : integer := 3
);
port (

flag : in

std_logic_vector (NLP-1 downto 0);
task_loop3_end : in std_logic;
incl : out
std_logic_vector (NLP-1 downto 0);
reset_vct : out
std_logic_vector (NLP-1 downto 0);
loops_end : out std_logic

H

end priority_encoder;

architecture rtl of priority_encoder is
begin

process (flag, task_loop5_end)

begin

if (flag(2 downto ) = "111") then
incl <= "000";
reset_vct <= "111";
loops_end <= ’1’;
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elsif (flag(l downto 0)
incl <= "100";
reset_vct <= "011";
loops_end <= ’'0’;

elsif (flag(® downto 0)
incl <= "010";
reset_vct <= "001";
loops_end <= ’0’;

else
reset_vct <= "000";
loops_end <= ’0’;
if (task_loop3_end =
incl <= "001";
else
incl <= "000";
end if;
end if;
end process;
end rtl;

-

= "11") then

= "1") then

’1’) then
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To cuvolkd kUkAwuo: HWLU (1) To cguvolkd kUkAwuo: HWLU (2)

library IEEE;
use IEEE.std_logic_1164.all;
signal flag : std_logic_vector (NLP-1 downto 0);
entity hwlu is signal incl : std_logic_vector (NLP-1 downto 0);
generic ( signal temp_loop_count : std_logic_vector (NLP*DW-1 downto 0);
DW : integer := 8; signal temp_index : std_logic_vector (NLP*DW-1 downto 0);
NLP : integer := 3 signal temp_index_plus_one : std_logic_vector (NLP*DW-1 downto 0);
); signal reset_vct_penc : std_logic_vector (NLP-1 downto 0);
port ( signal reset_vct_ix : std_logic_vector (NLP-1 downto 0);
clk : in std_logic; begin
reset : in std_logic; temp_loop_count( ((NLP-0)*DW-1) downto ((NLP-1)*DW) ) <= loopl_count;
task_loop3_end : in std_logic; temp_loop_count( ((NLP-1)*DW-1) downto ((NLP-2)*DW) ) <= loop2_count;
loopl_count : in std_logic_vector(DW-1 downto 0); temp_loop_count( ((NLP-2)*DW-1) downto ((NLP-3)*DW) ) <= loop3_count;
loop2_count : in std_logic_vector (DW-1 downto 0);
loop3_count : in std_logic_vector(DW-1 downto 0); GEN_COMPARATORS: for i in ® to NLP-1 generate
index1 : out std_logic_vector (DW-1 downto 0); U_cmp : cmpeq
index2 : out std_logic_vector(DW-1 downto 0); generic map (DW => DW)
index3 : out std_logic_vector (DW-1 downto 0); port map (
loops_end : out std_logic a => temp_index_plus_one( ((i+1)*DW-1) downto (i*DW) ),
); b => temp_loop_count( ((i+1)*DW-1) downto (i*DW) ),
end hwlu; reset => reset,
a_eq_b => flag(i)
architecture structural of hwlu is bH
end generate GEN_COMPARATORS;
component cmpeq -
component index_inc
component priority_encoder
N J
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[Mapauetoikit ekdoxn tng HWLU yweig tnv avdaykn

T ) KV : HWL
0 GUVOAIKO kKUkAwua: HWLU (3) e p——Y )

( N (
U_priority_enc : priority_encoder C
generic map (NLP => NLP) entity hwlu is
port map ( generic (
flag => flag, task_loop5_end => task_loop5_end, incl => incl, DW : integer := 8;
reset_vct => reset_vct_penc, NLP : integer := 3
loops_end => loops_end );
) port (
clk : in std_logic;
GEN_RESET_SEL: for i in O to NLP-1 generate reset : in std_logic;
reset_vct_ix(i) <= reset_vct_penc(i) or reset; task_loop_end : in std_logic;
end generate GEN_RESET_SEL; loop_count : in std_logic_vector (NLP*DW-1 downto 0);
index : out std_logic_vector (NLP*DW-1 downto 0);
GEN_INC_IX: for i in ® to NLP-1 generate loops_end : out std_logic
U_inc_ixl : index_inc )
generic map (DW => DW) end hwlu;
port map ( A
clk => clk, temp_loop_count <= loop_count;
reset => reset_vct_ix (i),
inc_en => incl(i), GEN_COMPARATORS: for i in O to NLP-1 generate
index_plus_one => temp_index_plus_one( ((i+1)*DW-1) downto (i*DW) ), U_cmp : cmpeq
index_out => temp_index( ((i+1)*DW-1) downto (i*DW) ) generic map (DW => DW)
s port map (
end generate GEN_INC_IX; a => temp_index_plus_one( ((i+1)*DW-1) downto (i*DW) )
b => temp_loop_count( ((i+1)*DW-1) downto (i*DW) ),
indexl <= temp_index( ((NLP-0)*DW-1) downto ((NLP-1)*DW) ); reset => reset,
index2 <= temp_index( ((NLP-1)*DW-1) downto ((NLP-2)*DW) ); a_eq_b => flag(i)
index3 <= temp_index( ((NLP-2)*DW-1) downto ((NLP-3)*DW) ); )
end structural; end generate GEN_COMPARATORS;
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[Moapauetoikit ekdoxn tng HWLU yweic tnv avdaykn
yevvitopa ctn C (2)

U_priority_enc : priority_encoder

generic map (NLP => NLP)

port map (
flag => flag,
task_loop_end => task_loop_end,
incl => incl,
reset_vct => reset_vct_penc,
loops_end => loops_end

H

GEN_RESET_SEL: for i in O to NLP-1 generate
reset_vct_ix(i) <= reset_vct_penc(i) or reset;
end generate GEN_RESET_SEL;

GEN_INC_IX: for i in 0 to NLP-1 generate
U_inc_ix1 : index_inc
generic map (DW => DW)
port map (
clk => clk,
reset => reset_vct_ix(i),
inc_en => incl(i),
index_plus_one => temp_index_plus_one( ((i+1)*DW-1) downto (i*DW) ),
index_out => index( ((i+1)*DW-1) downto (i*DW) )
DN
end generate GEN_INC_IX;
end structural;
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Testbench yio tov éAeyxo tng Agttovpyiag Tov
KUKA®OUWATOS (2)

m [Tepypapn tovu testbench (cuvéyeia)

e
signal clk : std_logic;
signal reset : std_logic;
signal task_loop_end : std_logic;
signal loopl_count : std_logic_vector(DW-1 downto 0);
signal loop2_count : std_logic_vector (DW-1 downto 0);
signal loop3_count : std_logic_vector(DW-1 downto 0);
signal indexl : std_logic_vector (DW-1 downto 0);
signal index2 : std_logic_vector(DW-1 downto 0);
signal index3 : std_logic_vector(DW-1 downto 0);
signal loops_end : std_logic;
constant CLK_PERIOD : time := 10 ns;
begin
UUT : hwlu
generic map (DW => DW, NLP => NLP)
port map (
clk => clk,

reset => reset,
task_loop_end => task_loop_end,
loopl_count => loopl_count,
loop2_count => loop2_count,
loop3_count => loop3_count,
indexl => indexl, index2 => index2, index3 => index3,
loops_end => loops_end
H
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Testbench yio tov éAeyxo Tng Agttovpyiag Tov
KUKAWUaTog (1)

m [0 tov éAeyyo Tng TeRimTmong Tov BEoxovu:

for (i1=0; il<2; il++) {
for (i2=0; i2<6; i2++) {
for (i3=0; i3<4; i3++) {
1}

m ITeprypapn tou testbench

(iibrary IEEE;
use IEEE.std_logic_1164.all;
use IEEE.std_logic_arith.all;
use IEEE.std_logic_unsigned.all;
use IEEE.std_logic_textio.all;
use STD.textio.all;

entity hwlu_top_tb is

generic (
DW : integer := 8;
NLP : integer := 3
)

end hwloop_top_tb;
architecture tb_arch of hwlu_top_tb is

component hwlu is

\.“
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Testbench yia tov éleyxo tng Agttovpyiag Tov
KUKRA®OUATOS (3)

m [Iegrypapn tovu testbench (Guvéxela)

e
CLK_GEN_PROC: process(clk)

begin
if (clk = ’'U’) then
clk <= '1’;
else
clk <= not clk after CLK_PERIOD/2
end if;

end process CLK_GEN_PROC;

DATA_STIM: process

begin
reset <= '0’; task_loop3_end <=
loopl_count <= X"00";
loop2_count <= X"00";
loop3_count <= X"00";
wait for CLK_PERIOD;

=)

reset <= '1’;
wait for CLK_PERIOD;

reset <= ’'0’; task_loop3_end <= ’'1’;
loopl_count <= X"02";
loop2_count <= X"06";
loop3_count <= X"04";
wait for 201*CLK_PERIOD;
end process DATA_STIM;
end tb_arch;
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AgtoteAéouato aItd TNV TEOGOUOIMGN TOU KUKAWUWATOS

ALoyQAuUaTo ¥EOoVIGHLOU TOU KUKAMUATOS

16nS
clk VY Y Y Y VO Y e U Y VU U Y Y Y Y o
reset _ I\
task_loop_end [/
leopl_count(7:@) (00 b iiH
loop2_count(7:@) (0L T8

loop3_count(7:@) [OL Xy

index1(7:8) [uu bl NI
index2(7:0) [uy Koo KoL T2 Y (K] ¥ow YaT—
index3(7:0) uuy 00 ¥01 K02 A03 400 K01 ¥O2 K03 A00 K031 402 x03 A00 401 K02 KO3 XOO0 K01 XO02 K03 400
loops_end

10ns

clk [V VY o Y Y Y oy U Y Y Y Y oy Y
reset

task_loop_end

loopl count(7:8) (L2

loop2_count(7:0) (LS

loop3_count(7:0) (L%

index1(7:8) [0t Yoo
index2(7:0) (oo XotL Xaz K03 L) Y@
index3(7:@) 01 ¥02 x03 X00 f01 XO2 K03 ¥00 ¥01 X02 K03 ¥0O0 401 X02 KO3 XOO0 x01 {02 ¥xO03 KO0
loops_end .
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Opydvwon tng avoa@odgs yia tnv epyacia (2)

B Agtopalitnta gtotyeio (Guvéxela)
B ITepypapn 6Awv Twv wovdadnv kot (av VITaEXEL) Tou apyelou
testbench
B Kodikag VHDL
B Awvdouato eigédov/egodou (av vTTdeyouv)
m KatdAoyog agyxelwv Tou oxediacuot
m ITopatnenacelg (Ir.y. TEQLOYES TV TWMV £1G6J0V) Yo T
AetTovgylo TOU KUKAWUATOS
m [Topoptipata
m [evviitopes kddika VHDL e C, BASIC, Pascal, Python, Ruby
i 611 dAAo xencwoTTotiOnKke
B Xxourtdkia (scripts) kow Makefiles, apyela 8éoung (batch files)
v YENGWOTTOONKAV
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Opydvwaon tng ava@ods yia tnv epyacia (1)

m H ypamti gpyacia yia tn VHDL €xel Tn Loeon TeXVIKNG
ava@oQdg (technical report)
® ATtogaitnta grotyeia
m Ewoaywyn (Ge L efumngetel To KUKAWUQ)
m IIeQyQa@n TNG aEYLTEKTOVIKAG TOU KUKAWDWOTOS
B AleTtoen, oxnuatiks Sidyeauuo
m [lepypa@ri Tng AertouEylog Tou KUKAMUATOS
B Ilwg Tapdyovtal ol £€£080L Kol KATTOLES TWES TOV ELGOWV KoL
yio dedouévn katdoTacn (TTEQLEXOUEVO LVIULWV KOl
KOTOAXWENTOV) TOU KUKAMUATOS

B [lwg oupuetéyouv ol BAGIKES VITOROVASES G TN AetTouEyia Tov
KUKAOUOTOG
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KatdAoyog apyelwv Tov oxediacuon

B Agyela yia tnv gpyacio oyediacuot tng wovddag HWLU

Apxeio IIeQiyoapn

/rtl/add.vhd TTapapeTEikog 0BROLGTRG

/rtl/mux2_1.vhd TToAvmAértng 2-ge-1 yia Stavicuato

/rtl/reg.vhd TTOQOWETEIKOS KATOXWENTAG

/rtl/cmpeq.vhd Yuykertig wodtntag ue eicodo kabapieuov

/rtl/index_- Kokdowo avgnong tov deiktn

inc.vhd

/rtl/prenc_- Kodwomomntig mpotepondtntag yia apibud pedywv n =3

loops3.vhd

/rtl/hwlu_- H povdda HWLU yia n = 3

loops3.vhd

/test/hwlu_- Testbench ywa tn wovdda HWLU

loops3_tb.vhd

/doc/hwlu.pdf TeyvikilL avapoEd Ue TNV TEQLYROAMIL TOU KUKAMUITOS

/sw/genhl.c Tevviitopag tng povddag HWLU yio GUYKEKQUEVES TIWES
oL n

/sw/genpenc.c Tevvitopag Tou KOSKOTONTA TTEOTEQOLITNTAS Yo GUY-
KEKQULEVES TWES TOU N

/sw/Makefile Makefile yio TOUG YEVVATOQES KUKAWWAT®OV
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