Course Description (U.Crete, CS-120) 23/09/2017, 21:18

HY-120: Wndrani Zyediaon Tp. Ex. Yrohoyiotdv
DOvoOTIIDEOo 2017 © Mavemotnuo Kofng

HY-120 - Wnoroxi Xyediocon:
Iegryoadi) Tov Madnuatog

Xtoyog Tov Madnuaros:

OL vOAOYLOTEG (ROL OL AUTOVOUOL %OL OL EVOMUATOUEVOL O GANES unyovég, Y. ovToxivita,
TNAEOQAOELS, LOTOWHEG CUOKREVES, HAT), Ta dixtua (.. Internet), xou oL TnAemuowvmvieg (TnAédwva,
WVNTE, ACVQUATOL, HATT) ElvOL OAA HOTOOREVAOUEVQ, OT|UEQA T1LdL, OTtO WrQOoNAertQovind chips mov
OTNV oVVTQUTTLKY] TOug mAewoyndla elvor Yyndraxd. Avtd to pddnua wider yid ta Yndroxd
ovoTtiuata —yid ™ fdon ONradt OAng Thg oUYXQEOVNG TEYVOLOYIAS THS TTANQOPOQLaG.

O 0106)0g ToUv pobiuatog eivar va dtddEeL ot vEa GoLTITELO 1AL GOLTNTI] TWV VTOAOYLOTMOV TO TL
elvar Yynorond xhxdopa, tc Poorés nou amagaitntes €vvoleg xal oTtoueion ™ Yndroxig
oyedloong, ®oL TOS He auTd UmoQel Vo GTdEeL ®avelg éva onuavTtind xal ®REVTowmd Tadderypa
YNPLoro ®RURAOUATOS: £vay amholotato violoyloti). Béfala, o vtoloyiotilg mov Ba ptidEovue og
ovTtd To TEMTO PAOMua Oa eival vregahovoTtevpéVog (YU ovTd o eEoQETIA apYOS) ol ma'
oha autd Oa elvar évog vIToAoyLoTNG!

H ovvéyeia tov pobiuatog avtot eivor 1o pdbnua "Ogydvoon_Ymoloyotov" (HY-225), oto
eapwvd eEdunvo tov 20v £€toug, 6oV o dortnTiis Ba axoVOoEL YIG TO TDOS Elval OL TQOYUATIXOL
OTMLEQLVOL VTTOAOYLOTES (O)L OL €0( VTEQOAITAOVGTEVUEVOL), TIMOG E(vaL 1 YAMOOO PNy AviG TOUG, 1
NOTOOAEVT] TOV EMEEEQYOOTH ROL TNG UVIUNG TOVG, KOL TIMG AELTOVQYEL 1 EUHOLVOVIO, TOUG UE TOV
¢Ew noopo. To moodv pdbnuo (HY-120) xor to HY-225 elvon to dvo pabfjpota "xoguov"
(vroyemWTIKA) Tov TPNUOTOS HOg 0TV TTEQLOYT) TOV VA0V (hardware) TV VITOAOYLGTOV %Ol €V YEVEL
TOV YNPLAn®dV oVoTNUATOY, %ot OdEoRoVV OGa OAOL OL ATTOPOLTOL TANQEOPOQIXTS TIRETEL VAL EEQOVV
otd oUTY TV TEQLOYY, oav eldylotn Pacrf yvaon. INd avtoig mov embupoitv va udbouvv
7eQLo0c6TEQX YUQW atd To VA6 (hardware), vtdioyouv ta padnudta emloyg:

— HY-220 "Egpyaotioo Wndroxmnv Kurhoudtwv" (axolovbei to 120, dev mooim. to 225),

— HY-425 "Apyitentovint] Ymoloyiotov" (mpovmoBétel to HY-225), nan

— HY-428 "Egyaotfigio Evoopatopévov EneEeoyaotdv" (mopotmobétel to HY-225),

Ilegreyonevo rov Madnuarog:

e MaOdnua Koguot Emuotiung Yroroyiotdv (dni. vmoyemtird).

o Awdantinés Movadec: Oxto (8) ECTS.

¢ Igoamourovpeva: Kavéva.

ITegieyduevo:

o Ewayoyi): tayelo emavahpn tTwv NAEXTOIROV KURADUATOV: OLAXOTTTES KAL OL AOYIRES
1oGEeg KAI-"H-OXI- moldmheEn xow 1 dopd) Thg uviumg (aywd T ROM)- ovvdvaopol xo
OTTORMOLLOTIOM O AVTLOTQOPT) EVOS ATTORMILKOTONTT] OEVOQOU NAERTQOVOUMY VLA TO
OYNUATIONO €VOC TTOAVTTAERTT) AVOAOYIRA ®oL YN PLOKE CUOTIUOTOL, TTAEOVERTTLAITA KOLL
EPAQUOYES TV YNPLARDV CUOTNUATOV: ATAA RURADUATA e NAEXTQOVOUOUG (relays),
avadQaom KoL LV,

e Yuvdvaotixd Kuxhopata: modEeig AND-OR-NOT, mivaxes aindeiog, maoadelyuata,
Moywég moheg, IC chips, Alyefoa Boole, diaypdupata Venn, yGoteg Karnaugh, amhosoinon.

e Avadwwoi Axégaror AgtOuoi xon Ilgosadporgéoeis: mAnbog cvvovaoumv xot dvadixi
aoiBunon, pun meoonuaouévol axégalot, duadixi) TIEOGOEDT, CUVOVAOTINA RURAD AT
a0gototi). [Tohamhaolaopog / duaigeon / vdoloumo pe duvduels Tov 2, dnh. emhoyi mediwv
oo bits. [Tooonuaouévor 0QBpol: cvateodt) (wrap-around), OVATAQAOTAOY] O OUUTAT|QW LA
WG QOGS 2, TQOONUAOUEVT TTROGBEST), aviiBeTog aplBpol, ®ixhwua aBoloth/adalQét.

e Mviun: avadeaor, aotodi xa 010tad1 nurhduaTo, TOAVTOTES: povTalmtés (latches)
tomwv RS »ouw D, povoumror xow tohdwntor RAM, ogydvmon xatd AéEels nal »atd bits,
dtevBivoelg rot amormdromoinon dievdvoemy.

o AxolovOioxda Kuxdhopoto: ovoyonoLuomoinon vAxon, avayxy onudtwy YoovViouoU,
dipaoirnd goroyLa, mapadelypota (LeTENTHS, OMOONOT, peTtadpod xataywentav), flip-flops
apévin-onidfov.

http://www.csd.uoc.gr/~hy120/17f/intro.html Page 1 of 4


http://www.csd.uoc.gr/~hy120/index.html
http://www.csd.uoc.gr/~hy225/
http://www.csd.uoc.gr/~hy220/
http://www.csd.uoc.gr/~hy425/
http://www.csd.uoc.gr/~hy428/

Course Description (U.Crete, CS-120) 23/09/2017, 21:18

e Datapath: xataywontés, mohumiéntes, ALU's, mogadeiypoto amhdv datapaths: TootdoTOTOL
odnyntég, Aewdogol (buses) pvipes SRAM, éheyyog eyyoadig not evegyomoinam eE6dov,
HOTOOREVT] LEYOAVTEQWV LVNUWOV 0TtO TTOAATAG chips SRAM.

¢ 'Evog amhog EneEegyaoris: mopdderypa datapath evog amhol eneEeyaoth| pe éva
OUOOMQEEVTH, YAOWOOO Wy avig ®oL assembly Tou ammho¥ eneEepyaoti) & mapadelyuata
TQOYQAUUAT™Y assembly: 0eLQLOKOG RDIOS, DarAAdMOELS AL POOYOL, EUUETES
TEOOTIEAAOELS RO THVONES.

e FSM za 'Eheyyos: unyavég memeoaouévav xataotdosnv (FSM) now mapadelyporta:
eheyxrtig nurhodogiog, déxtng oelglomnig emuovwviag, FSM ehéyyou eneEepyaoty.

o Teyvohoyia: cOVIOUN ELCOYWYT] OTO OAORANQWUEVA RKURADUOATO, ROOTOG, TOYVTNTA,
ROTOVAAWON, %Ol TTAQAYOVTES TTOV TA. ETTNQEATOUV.

Egyootigoro:

To pdbnuo meguhaufdver efdopadioies Olmwpeg eQyoaotnolarés aoxioel pe yofon breadboard,
dwaxomtdv, LED, niexntoovopwv, chips (TTL, CMOS), »ar evdc amhot datapath €vOg VTOAOYLOTY)
TOTTOV CVOCMEEVTY pe OO YWELOTES UVIIES (EVIOADV, dEQOPEVMV) oL TATO0G EVOERTIRDV AU VLDV
7-segment YLd TNV TOQAXROAOVONON TNG %ATACTOONG TOV, TO OO0 OL POLTNTES UETOTQEMOUV OF
OTOLYELMON VITOAOYLOTH] VAOTIOLMVTOG TOV AeYyO TOV 0T0 breadboard.

e Ymdoyovv 13 dimpeg epyaotnolanéc aonioels, pia ava efdondda (eoy. 0 Emg xow 12). Ou
oonfoels eival aropxés: ®G0e dortnig egydletan povog.

e Kd0e eoyootnoland Tunpa meQLLoUPAVEL Emg 26 GoLTNTES, 1oL ETTOTTEVETOL RAL
Padpohoyeitan amd dvo Ponboig - petasmruylarots portnTég vId TV ePAeyr rnot
ouvtoviopo tov %. Ninov Kpaood. Ta egyaotnolond Tunuoto meglyQadpovTol 0TV REVIQLLT
oehida Tov padnpatog.

e Xwmoog Egyaoteiov: AiBovoo A109.

o ElelBeoec Qoes Egyaotoiov: xiOe Asvtépa non Toitn, y1d agretéc dhoeg, 0 xMheog Tov
€QYA0TNEIOV TTOQAUEVEL OVOLRTOS Rl OLOOEOLUOC YL 0L0dTTOTE PpoLTNT TOU HaBUOTOg
(uéyoL peyiotov 30 ®ae Gpoad) emmbupel va mpoetouaotel (eheiBega nou Y woig
Padpoldynon) soLy To xovovird Tov dimo eQyaotiolo T fOouddas (6mov faduoloyeitar).
ZUVLOTATOL VO ®XAVOUV (010N TNG EAEVOEQNS QUTTG TIQOETOLUAGIAS HVOIWS OL TIQWTOETE(S
dortnTég ov acBavovia MydteQo eEotxelmpévol, artd to Mpvaolo-Avxelo, ue ta
NAERTOHA RURADPOTA 1) UE QYOOI OE EQYALOTNQLO.

e KdbBe doxnomn amd v 1 wg v 12 fabuoroyeitor wg moog TNV ®aTtovOonom g OYETIRNG
Bewoliag, mopoetolpaoio, extéleon, vat woLOTNTA: 1] doxrnon 0 elvon eLoaywyLxi] ®ow 0gv
Padupohoyeitar. Amovoio amd doxnomn Paduoroyeitor pe undév. Adym tov miiBovg Twv
dOLTNTOV %Ol TOV TUNUATOV VITEOYEL TOA) TEQLOPLEMEVT] SUVATOTHTO OVATANQWONG YOUEVNG
aounong v emoduevn oxoog fooudda, xol avtd Umoel va yivel To oAl pia pod ot
dLqorera tov eEapfvou. Opmgs, o TeMxog fabuds egyootnoliov mEox\ITTEL 6av 0 PEGOS GROG
tov 11 zarivtegwv fabudv aoxioewnv, doa péyxoL pio amovota gyaotngiov to eEqunvo dev
€xeL OVVETELES (OVULDEQEL TAVTMS VA, NV OITOVOLAOETE 0T ONUAVTIXA EQYOOTHOLNL, TTOU £XOUV
vnidTEQO ouvteleati) fdoovs Babpoloyiog —PA. magaxdtw, evotnta "Babuoloyia").

e ‘Olot aveEQETMG OL EYYEYQOUUUEVOL OTO HAONUO VITOYQEOVVTOL VO CUUUETATYOVY OTA
€QYQOTNQLO, AVEEQQTITWG TUYOV TAAOLOTEQNGS EYYOAdPT|S 0TO ndbnua. Kaveig faduog
€QyaoTtnEiov omtd meonyovueve £t dev LeETAPEQETAL.

Evyagiotovpe to Ivotitotto ITingodoginig touv ITE, »ot diaitega toug Miyani Avyeodun xou
I'emoyro Kahoxauivo, yid t) oyedicion xow peydho pHéQog TG ®OTOOREVTIS TOV EQYOITNQLOKOU

eEomuopot Tov pabfpatog. Emiong evyoagiototpe tv etougeto Altera (University Program) yué
dweed vhov akiog 10.000 Evpd oto ggyaotioLo tov pabfuatog.

We deeply appreciate Altera University Program's donation of 10 thousand Alm

Euro worth of hardware to this course's lab.

Biphio:
O portntég Tou pabnuatos £xouv emloyh avapeoa ota eENg téooega PLpila:
e William J. Dally, R. Curtis Harting: "Wn¢ront Zyediaon", Cambridge Univ. Press (2012),

EMAnvunen petadoaon: Mavemmotnuonég Exdooeic Koftng (2015), ISBN 978-960-524-445-3.
[Z0yyoappa aoBpog 32998377 oto obotnua "E0d0Eog":
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https://service.eudoxus.gr/search/#a/id:32998377/0]

e John Wakerly: "Wndiann Zyxedlaon: Agyés nou [Toaxntinés", toitn éxdoon, Prentice Hall (2001),
EMAnvunn) petddooaon: exdooelg KhewddoBpog (2002), ISBN 960-209-728-0. [ZUyyoaupo
0QOuog 13946 oto ovotnua "EVd0Eog": https://service.eudoxus.gr/search/#a/id: 13946/0]

e M. Morris Mano, Michael D. Ciletti: "Wndront Zyediaon", 51 éxdoorn, AyyMrd momTdTUMO:
Prentice Hall (2012 - ISBN-13: 9780132774208), EAAnvint| petddpoaon: endooelg
TMamacwneiov (2013), ISBN 978-960-491-084-7. [Z0yyoopua aBudg 41963432 gto ootnua
"E000E0g": https://service.cudoxus.gr/search/#a/id:41963432/0]

e Stephen Brown, Zvonko Vranesic: "Zyediaon ¥noronmv Zvotnudtov pe tn Fhovooa VHDL",
McGraw Hill (2011), EAAnvind petddpoaon: Exdooeig TCLOA, ISBN 978-960-418-340-1.
[Z0yyoapuo aolOuds 18548944 oto ovotnua "E1d0Eog":
https://service.eudoxus.gr/search/#a/id:18548944/0]

O 0Wdonwv cuviotd évBegua to mowTo PAo, Twv Dally xnow Harting. ITag' 6t T0 eninedo avtov
Tov Bplov elvor vymroTteQo amd exeivo Tov dwmol pog pabnuatog, ouws to PPpAo avtd eivor
egalpetind, Oa noopel ™ PLpiodNun cog, zal Oa amotehel £va Bovudolo eyyelpidlo avadoeds yLd
0aG YO AERETA XQOVIOL 0T HeEALOVTIKY] 00 OTadL0dQOoUia: elval OVYYQOVO, ®OL YOUUUEVO ATtd EVay
OLefvi nyétn g teyvohoyiag (tov Chief Scientist Tng NVIDIA, naw xaOnynti oto Stanford).

Ed&v avalntdte éva Pifhio euroldtego oto dudfaopa, tote dloahéEte éva amd ta Ghha tota. To
delteo, Tov Wakerly, €xel peyohiitegn evpitnta UANG xou fabiTeen/woLudTeon maQovaioon amd To
aMha 000, aAAG elvar na TAaLOTEQO, ®a YA drotov avalntd tétola yagiopota to mmTto (Dally)
elvan »al0teQo. To tito, Tov Mano, eival moAl dnpophés cov amhd ol eunorodLdPacto ddarTIRO
BuPArio, now yid epds edd oto Iav. Koreng now oto ITE-IIT, éxel To mheovérTtnua OTL XONOLUOTOLEL TT)
vhwooa Verilog mov »ou epeic xonolpomootpe (og GAlo podnuata xar otnv €0euvd pag), Omwg
emiong xdveL xou To W To PLiio, Tov Dally, évavti tng VHDL twv de0TEQOV 1oL TETAQTOV.

Kou ta téooega Bpiio ®oddmTouy T meguoodTega OEpata Tov uabfuatog, extds —xvEIms— Toug
NAEXTQOVOUOUG, TA Jpaond QOAOYLA, %Al OQXETA TOQOdElypoTa oV Ba QN OLUOTO|COVUE —
Wiaitega 10 moQddelypo amhol emeEeQyaothy Tov podfuoatos. Amd v dAAn, To padnua dev
neQuhapfdver pegud amd ta Bépata oto PiPiia, xow Ba emueivel AydTEQO 08 CLOUETA ELOHEVUEVAL
0¢pata mov dddoxovtal oto HY-220 1) ahho¥. I'id tovg Adyoug avtolc, ovviotdtan évBegua oToug
EYYEYQUUUEVOUS DOLTNTES VO THEAx0AoVO0UV aveldewtdg Tig dLaréEers Tov pabnuatog, oL omoieg
mmoteveTal 0Tl Ba Tovg fondnoovv onuavtind meEQLecOTEQO Ot 600 Ta PLPAla TNV RATAVONOT TOV
EVVOLADV RO TNG XONONG TOVG. ZNpavikd fondnuo Ba amotehécouv %ol Ol AETTOUEQE(S EXPWVIOELS
TV EQYOOTNQLORMDV OLORTOEWYV.

Mooyoappna Adaczariog, EEétaong [Igoodou:

e Efdonadiaio: Asvtépes - Tetdoteg 10:15 - 12:00 nou [Tagaoxevég 12:15 - 2:00 ot0
Apdéatoo "Eréhog Ogdavouvddxng". Iegimov 9 amd tig 13 efdopddeg Tov eEapnvou Ha
meQuiapfdvouy toia dlmoa diaréEewv (AeTella), evad ol dhleg do — delte TV LWoTOOEMOO
TOU HOOMUATOS YId TOV TTQOYQOUHOTLOMO.

e To ®Owvom. 2013 To ndBnpa elye PrvreooxomnBei, vow Ta oxetird video dotiBevron otov
LotdTomo: elearn.uoc.gr/course/view.php?id=232 (dev yeLdleton password: pwoQeite vo pmeite
oav "emoxémtng" (1 pe to password cog tov [Tavemmotnuiov)). ®étog, To pdnua Ha eivor
TOQONOLO e TOTE, dOa LWTOQE(TE VO O OLULOTToLNoeTe Ta video autd. Mia 10éa eivar, Wlaitega
0600l poLTNTES SUOROAEDOVTAL TTEQLOGOTEQO, VO TA TTALQAROAOVHOVV TPV atd TO Pdbnpa, na
070 PdOnpa va QTOUV TIG EQWTIOELS TTOV TOUG YEVVIONHAY.

e Awnyovionog Ilpoodov: ZapRato 4 Noeufoiov 2017, doo 12:10 - 14:00 (Bdoudda 7) (oxeddv
otyovoa). H ovppetoyh twv portntdv elvar vmoyeemTiry ®atd Ty évvola 0tL 0 Pabudg
auTNg TG eEETAONG TAVTA PETQAEL —{ QIS OIS VO VTTAQYEL EAAYLOTO OQLO QUTOU TOU
Padpot mov va amarteltal yid vo TEQAoEL 0 GpoLrTnTiS TO HAdnua.

BaOuoioyia:

® 30 % oo tov (Ppetewvo) péco PAaduo egyaatneiov, axrel AUTOHS VO ECVAL TOVAAKLOTO TEGOEQM
(4.0) [xaveic Pabuog egyaotneiov amd mponyolueva €t dev petadépetal],
® 20 % omo tov fadud Tov diwywviopot IMeoddov, xat

® 50 % omd Tov Pabud teMxng eEétaong (A' 1] B' mepiodov), agrel avtog va elvor Touidyloto
ToloNuov (3.5).
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BaBuog egyaotnoiov zdtm tov 4.0 1) fabuog tehnic eE€taong »dtm Tov 3.5 mpoxralel amotvyia oto
pdbnua. Ou eEetdoelg (mQoddov & telint) elvar pe xhewotés onuelmoels. Kabe avtiypoadt tipmeeiton
oVoTNEA. Zvviotdtal évOgpua oTovg EYYEYQAUUEVOUS 0To Mdbnua va dafdlovv To padnua %o’
0AN T drapxeLd TOV EEAU VOV —OYL HOVO ROTA TNV €EETAOTLXNY TEQIOOO— RAL VA TO TTEQACOUV HOTA
™V A' eEetaotizi] meEiodo —1) epumelpla Tov dddorovta delyvel OTL TO pOBNUOTO TEQVIOUVTOL TTOMD
guroAOTEQA TOTE, OTAV 1) VAN elvon axdun peéona oty pviun. O péoog 6Qog Pabumv egyaotneiov
vrohoyiCeton pe ovvteleotés PAQovg, dtadoeTinols Yid didpoga eQyaoTNQLaL:

0.5 y14 T0 ggyaotiowo 1,

0.7 Y14 T0 €QYAOTNQLO 2,

0.8 Y14 T0 ggyaoTioLo 3,

1.0 Y14 Ta gpyaoTiol 4 nou 5,
0.9 yud ta epyootiowa 6,7, 8,
1.2 yué to egyaotioo 9,

1.3 y14 T0 ggyaotioLo 10,

1.4 14 ta ggyaotiowa 11 won 12.

O axpfg TOmog VIToLoYIopo U Tov pécov Babuot egyaotnoiny eivor: ABgotopo(W;*B;) yid i=1,..12,
peiov Minimum(W;*B;) yid i=1,..12, now 6ho dud éviena (11.0), dmwov W; elvar o ouvieheotig Paooug
TOV €QYaOTNEIOV i, 0w B; elvow o Pabpoc tov ggy. i. Emopévmg cupdéget va pnv amovordlete »xotd
TO EQYAOTNQLO e UEYAADTEQO OUVTELEDTT) PAQOVG.

Awddozov, Bonboi:

o Mavolnc I'.H. Katefaivng, Kadnyntg, Tu. Ex. Ymoloywotov, Taver. Kofjtng - nhtd:
kateveni - ThA: 3564 - weg yoadeiov (ovviBws) Agvtépes-Tetdgteg 12:20 - 13:20 (1) now
GAAES), naTd mEOTiUNOT HeTd atd NATa/TNA eufepaimongs, oto yoadeio K329.

e Nuwohaog Koaoodgs, péhog ETETT/EAITL, Tu. Ex. Yroloywotav, ITaver. Konjtng: YaevBuvog
E&omuopot, Emifleymg, vow Zuvroviopot Babpordynong Eoyaotneiov - nh-toy: nkrassas -
I'oadeio: B217 - Tnhépwvo: 2810.39.3595

e Mapia Ztavoaxrdnn, uéhog ETEIT/EAIIL, Tu. Ex. Yroloywotov, [Taver. Koitng: logistics -
NA-toy: mariast - F'oadeio: E208 - Tniépwvo: 2810.39.3503

e Bonbot - Metamruyiarot ortntés, Tu. Em. Ymoloyiotov, [Taven. Koing:

o Bdodag, lmavvng — vardas

TNaovetds, Muyonk — mixalis telelo gia momtdnl gmail Teleion com

TINavvomovrog, Evdryyehog — egiannop

TNovvomouvhog, AnuntoLog (LOvov oty ayf Tov eEapnvov) — dgiannop

Koahaevting, l'emoylog — kalaentzis

Kiootepdung, Xagidnuog — charkio

Koloxdong, Idnwpog — kolokasis

Mavyepdmoviog, Evayyehog — emageir

Muxgot, Zrvlavi) — mikrou

ITovMdanng, Eppavouid — manospavl sastdin ics teleta forth tehelo gr

Soppatds, Anuitolog — samatas

Zpanavvdung, lodvvng — jsfakian

Wiotdung, Avtdviog — psistakis mamdint ics teleta forth tehelo gr

e Emmléov fonbela (ehevd. doeg eoyaotniov): T'. Kovta&dxng nar A. APavidng

O O 0O 0O 0O 0O 0O 0O 0 0 0 O

Hiextooviny) Emxowovio:

e lotooehida pobnuatog: http:/www.csd.uoc.gr/~hy 120/

e Koatdhoyos nh-tay. fondav now dtddorovia: hyl20 masmwdn csd.uoc.gr

e Koatdhoyog nh-tay. portntov, fondmv, xal dtddorovta: hyl20-list womwdnt csd.uoc.gr
Eyyoadeite otéhvovtag e-mail 0to majordomo sastdint csd.uoc.gr Tov Vo, TEQLEYEL OTO T
TOU UNVOpaTog (OyL oto B€ua) Tn Yoo "subscribe hy120-list".
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