AvaTTuEn YEVWNTPLOG KUKAWHATWY
UAOTIOINONG P LBUNTIKWY TIPAEEWY OE
YAWOOO TEPLYPOAWYNG UALKOU

MNovemotiplo Autikng Makedoviag
TuApa Mnxavikwv NMANPo@op IKAG KOt TNAETIKOIVWVIWV

lwavung MNetpouodp
EmBAETWY Kabnyntig: Mnvag Aacuy€gvng

Epyaotipio Ynetakwv ZuotnudTtwy Kot ApYITEKTOVIKAG YTTOAOY LOTWV
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MivaKkag mMeEPLEXOHEVWV

Elwcaywyn

OewpnTiké UTTORCBPO

H uAoToinon tou Aoy IO IKOU JEPOUG
Frontend
Backend

MNepAPATIKEG HETPAOELG

2UPTEPACHATA KOt MEAAOVTIKEG BEATIWOELG

Emide&n Aettoupyliag
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Elcaywyn



OplLOHOG TPpOBAUATOG

» HONPAVTIKOTNTA TOU TAPAYOVTA TNG KATAVAAWONG EVEPYELQG

» AUEQVOPEVN TTOAUTTAOKOTNTA TOU AOY LO U IKOU KOl TOU UALKOU

» To 80% TwV TOLT SEV PTOPETL VO IKAVOTIOINOEL TIG APXIKEG
mpobeouieg Stabeang otnv ayopd

» XpovoBopa Stadlkaoia: eEepevvnan xwpou (Digital Space
Exploration-DSE)
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H mpotaon pag

\{

Anplovpyla plag YEVWATPLOG ETITAXUVTWY UALKOU
TPOCOPHUOOPEVWY PO PNTIKWY KUKAWP A TWY

\4

Ta KUKAWPOTO Tapayovtal oe VHDL

\{

AANGVOBOOTEG TEPLYPAYEG (OUVTAEN, AELTOUPYIiX)

\4

YTmootiplgn aveEdpTnTou aplBPOoU HETABANTWY, OTABEPWV KL
gupoug bit

No€uBploc 2016 5/26



[MEPLMTIWOELG MAPOHOLWY EPYAAELWVY

Melovektijpata

> I » AKpBO KOOTOG
Xl » TOTKA EYKATAOTAON
» Xilinx
» 1816KTNTOG (proprietary)
KWSIKAG KAt netlist
» Mathworks

» Nvwon DSL | yAWwooag

TMPOYPOAMHATIONOU
SPIRAL online tool

\{

» AgV TapAyovtal
TMPOOOPUOOPEVEG
» FloPoCo OUVOPTACELG
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@ewpnTIKO VTTORBCBPO



XpNOLHOTOLOUHE SEVIPpA EKPPAONG

ANYSPIOHOG fx,y)=((2%x) +y)

Result: expression tree
create_empty_stack();
current_node = create_root_node();
for character in expression do

if character == ( then

Il case 1

insert_node_left();
push_current_node_to_stack();
current_node = get_left_node();
else if character notin [+, -, *, /, )] then
I/l case 2

current_node_value = character;
current_node = stack:pop();

else if character in [+, -, *, /] then
/l case 3

current_node_value = character;
insert_node_right();
push_current_node_to_stack();
current_node = get_right_node();
else if character == ) then

/l case 4

current_node = stack:pop();
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TEXVOAOYLKN Otoiffa ToU EPpYAAELOV HAG

Backend
» AT » Python
CSS » Cython
] » PuDB
» Javascript » Virtualenv
» Ipython
» PHP » GHDL
» Xilinx ISE

» Git
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H uAoToinon Tou AOY O U LKOU
HEPOUG



FEVLIKN porn EpYAAEiov Hag

Eloodog xprioTn
Backend

Movdabda oxediaong KUKAWHATOG
Movaba napaywynig HDL

Movdba napaywyng
SLVLOUATWY EAEYYOL

VHDL KW&Kag
testbench
OXNMATIKS
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Frontend



Apxeio eLoodou

\{

JSON popon
Anploupyeitat amd ToV XPrioTn [ UTTOAOY LOTIKA

\{

\{

ANAWVETAL N OLUVAPTNON KAl TA VPN bit Twv HETABANTWY
Emikolwvwvia frontend-backend

\{

{

"function": "( ( in0 + in1l ) * ( in2 + 73 ) )",
"in0": 2,

"inl": 2,

"in2": 5

+
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Backend



a-HDL netlist

NoguBploc 2016

I616tNTEG

\{

Tplodiaotatn popwn

AmoteAEiTOl OO 3 SOPEG
— components
— interconnections
— componentlist

\{

\{

AnPOUPYEITAL AUTOPATO
amo TN povada oxediaong

Emkovwvia petaty
povadwv oto backend

\{
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Movaéa oXESiaonNg KUKAWHATOG

» Anpoupyet tnv a-HDL netlist
» ATToteEAEiTaLl O 4 BANATO

1. AnpLoOpynoe To 8éVTPO €KPPATNC

2. AL6pBwoe 1o eVPOC bit TWV KOUBWVY

3. EKTéAeoe avtioTpopn dldoyion

4. TonoBETnoe Ta otolyela

No€uBploc 2016
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Movaéa mapaywyrig HDL

EMKOpWwan
Tng a-HDL

AfAwan
£L0660L £E6B0L
QVWTEPOL EMMEGOL

Anptovpyia AvTioTolxlon Anpovpyia
HDL £10060L £EGBOL OXNHATIKOO
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Movaéa mapaywynig SLavuouatwy EAEYXOU

MNopdyel T SIAVUOPOATA EAEYXOU TTOU ETIPERBALWVOUV TNV
0pBATNTA AELTOUPYIOIG TOU KUKAWNOTOG TOU ETITAXUVTH

1. Anuloupyel tuxaio aplBud yia KABe peTABANTH

2. Oényei tov ap1Bp6 otn owoth BUpa £106S0u

3. YmoAoyiCELl TO OWOTO ATOTEAEON O

4. ZUYKPIVEL TO OWOTO ATIOTEAECPC HE TNV ££080 TOU KUKAW P OITOG

MNapdderypa testbench tng cuvdptnon f(x,y) = x+y
signall<="10001" AFTER 4 ns ;-- input vector: 17"M

signal@<="001" AFTER 4 ns ;-- input vector: 1"M

wait for waittime * 1 ns ;"M

-- output: 18°M

assert (vec2int(signal2 18 report "TESTBENCH3-N Output:"
integer'image(vec2int(signal2))&" Expected:"&integer'image(18) severity error
assert (vec2int(signal2 18 report "TESTBENCH3-N OK" severity note
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Etod0¢ yevvnitpLag

» Mepypaipn KUKAWPatog oe VHDL
» BiBA106rkn VHDL pe tof UTTOKUKAWP T

MNpoapeTIKA:

» 2XNUATIKO KUKAWNaTOG (PNG Kot dot)
» Apxeio emBeBaiwong opbdtntag Aettoupyiag (testbench)
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MELPAPATIKEG HETPHOELG ETMLTAYUVIWV

Mivakag : MelpapaTIikEG HETPATELG ouvapTNOonG f(X,y) = ((2*X) + ¥).

in0 | in1 AplOpuog Aplopuodg Kplmp,o Zuxvowmnta | Evépyela
bits | bits | ypavlictop | TOpWV “°‘zz:)°‘“ (MHz) (W)
5 | 2 70 1 1.060 943,39 3.422
4 | 4 126 3 1.690 591.71 3.422
8 | 8 238 5 2409 415.11 3.422
6 | 16 462 9 4701 212.72 3.422
24 | 24 686 14 6.993 143 3.422
12 | 22 602 13 5.218 191.644 3.422

No€uBploc 2016
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MELPAPATIKEG HETPNOELG YEVVATPLAG

No€uBploc 2016

Mvokag : Xpovol mapaywyng f(x,y)=((2+«x)+y).

Xpovog (seconds)

=((2")+y) 2XNUOTIKO
in0 | ini

bits | bits AEL Oxt
2 2 |0.632 0.212
4 4 |0.904 0.313
8 8 | 1.651 0.212
16 16 | 3.440 0.252
24 | 24 | 7.767 0.293
12 | 22 | 5.764 0.280
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2UMHTTEPACHATA

» [MpoCcBECOPE QKON EVA EPYAAETID OTN PAPETPA TWV
MNXOVIKWY KOl OXESIAOTWY KUKAWH A TWV

» TO TPOYPOAPPO HOG ETIITPETEL TNV EUKOAN ETTEKTAON ME VEEG
AELTOUPYIEG

» EEowkovdépunon xpdvou otnv eEepevvnon xwpou (DSE)
» Xprion tng Python yta MpoTtumomoinon KUKAWHATWV

» H mapaywyr] KUKAWHATWY, ATALTET TOAUTTAOKO EPYAAET
ouveeong uPnAou ETITESOU

» [powbnong evélaepPOVTog TPOG AAAOUG POLTNTEG
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MEAAOVILKEG ETEKTAOELG

» [1po0BMKN TEPLOCOTEPWVY APLOBPNTIKWY TTUPHVWV

» Ymootipl&n aplBuwv Kivntrig UTTOSIAOTOANG

» [1po0Brikn ETMIAOYHG Y& SIGCWARVWON

» Emitayuvon tou KWdika tng yevvritplag (Cython, PyPy)
» MetapBaon amo Python 2 og Python 3

> 2UYYpPa@n MARPOUG 08NyoU aVATITUENG

» MeTtapopda tou amoBetnpiou (repository) oto cloud

» Anpoupyia REST API
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AvayvwpLon EPEVUVNTLKOU £€pyou

A generic moduli selection algorithm for the residue number system.
In 10th International Conference on Design & Technology of Integrated Systems in Nanoscale Era, DTIS 2015, Napoli, ltaly, April 21-23, 2015.

A networking EDA tool for multi-vector multiplication IP circuits.
In 10th International Conference on Design & Technology of Integrated Systems in Nanoscale Era, DTIS 2015, Napoli, Italy, April 21-23, 2015.

Online generation of constant mulitplication accelerators.
In Panhellenic Conference on Electronics and Telecommunications, PACET, 2015.

Designing optimized forward residue number systems IP blocks converters from a network interface.
In 18th Panhellenic Conference on Informatics, PCI '14, Athens, Greece, October 2-4, 2014.

A unique network EDA tool to create optimized ad hoc binary to residue number system converters.
In 24th International Workshop on Power and Timing Modeling, Optimization and Simulation, PATMOS), Palma de Mallorca, Spain, September
29-0Oct. 1, 2014.

A CAD tool for custom magnitude comparators.
In Proceedings of the 19th Panhellenic Conference on Informatics, PCI 2015, Athens, Greece, October 1-3, 2015.

Generating custom bitwidth 4:2 compressors in hardware description language from an online tool.
In 4th International conference on Modern Circuits and System Technologies, 2015.
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EmiselEn AgLttovpyiag

http://arch.icte.uowm.gr/hdl/equationparser_json.php


http://arch.icte.uowm.gr/hdl/equationparser_json.php

Euxaplotw
V1O TNV TPOO0YXN OOG

petrousov@gmail.com
http://petrousov.net/

http://arch.icte.uowm.gr/hdl/equationparser_json.php


http://petrousov.net/
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