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KEDAAAIO 0: Elcaywyn

* Baowol oplopot Emotiuncg YrnoAoylotwv

— AAyoplBuot

— Adarlpetikotnta (abstraction)
* |otoplkn €EEALEN TWV UTTOAOYLOTLKWV LNXOVWV
* YnUeEPLVEC e€eAlEeLC

— 2Znueila — otabuol otnv emoTAN Ko TEXVoAoyla
UTTOAOYLOTWV



AAyopLOpuot

AAyopLOpoc: To cUVOAO TwV Bnuatwy mou kabopilouvv
TOV TPOTIO EKTEAEONC MiOC Epyaoiog

— Ol aAyoplBpuol peAetouvtayv oAU mpwv TtV epdavion Twv

oUYXPOVWV UTTOAOYLOTWV

2TOXOC NTavV N eVPECN EVOC CUVOAOU odnyLwV yla eltiAucn OAwv
TWV MPOPANUATWY EVOC OUYKEKPLUEVOU ELO0UC

Nopadeiypoata alyoplbpwv

— AAyOpBuoc pocBeong aplBuwy

— EukAeidloc aAlyoplBuoc (Meylotog Kowvog Atatpetng duo aplOuwv)



O EukAeidtoc AAyoplBuoc (eupeon MKA)

Mepiypa@n: Autdg o aAyopIBPog UTTOBETEN OTI N
€i00d0¢ ToU gival dUO BETIKOI apIBUOI, Kl OKOTTOG
TOU €ival va UTTOAOYIOEI TO PEYIOTO KOIVO diaipéTn
QUTWV TwV BUO TIHWV.

Aladikaoia:

Brjua 1.

Bripa 2.

Brua 3.

AvTioToixioe ota M kai N Tnv TiuA Tng
MEYQAUTEPNG KAl TNG MIKPOTEPNG EI0000U,
avTioToixa.

Alaipeoe 10 M pe 10 N, Kai ovopaoe 10
UTTOAOITTO Y.

Av 10Y gival didgopo Tou 0,

avTioToiXioe oto M TRV TR Tou N,
avTioToiXioe 010 N TNV TIpR Tou Y,

Kal ETTEOTPEWE OTO Briua 2° SIaPOPETIKA, O
MEYIOTOG KOIVOG dIaIPETNG Eival N TIUA

TTOU €XEI avTIOTOIXIOTEI 0TO N TN

OedOMEVN OTIVHN.

BAupa 1
BrAua 2
BAua 3
BAua 2
BAua 3
Bripa 2
BAua 3

MKA(96,36)
SN
96 36 --
96 36 24
36 24 --
36 24 12
24 12 --
24 12 0
24 12 0

Entlotpedetal 12



Oplopol

e [poypappo: n avamnapactaon touv aAyopiBuou oe
nopdn cupPatn mpoc pia pnyovn (vrtoAoylotn)
® H Sdadikaoia tng avantuéng evoc MPoypAapATOC ovopaleTal

TIPOYPOLULUOTLOOC

@ Noylopuko (software): ta mpoypappoto Kot ot
aAyoplOpuol

® YAwO (hardware): o UALKOC e€OTTALOMOC



Adaipeon (AdarlpeTikoTnTa)

* Adarpetikotnta (abstraction): dtakplon HeTALL TWV
EWTEPLKWV LOLOTNTWV KOl TWV AETITOUEPELWV TNC
E0WTEPLKNG OUVOBEONC ML OVTOTNTOC ) EVOC

OUOTINMOTOC

— Mo ETUTPEMEL VAL XPNOLUOTIOLOU LE TIOAUTIAOKOL CUCTHHOTO WG
gVLOLLEC KATOVONTEC LOVADEC

— Mo ETUTPEMEL VOL OXESLACOUE KOl VO KOTOLOKEU ALOOU LLE
TETOLA TTOAUTTAOKOL cUCTAMOTO

* Ol EMOTAMOVEC UTTOAOYLOTWVY UITOPOUV val
TPOYUOTOTIOLOUV HEAETEC YWPLC va avTihapBavovtol
NIANPWC OAEC TLIC AETMTOUEPELEC, E0TLALOVTAC OE
OUYKEKPLUEVOUG TOLLELC
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Adalpeon (AdalpetikotnTa)




Adalipeon (Apatlpetikotnta)

ZYETHMA\
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., XTOIXEIO

Amoé pabnua «Elcaywyn otnv Emotiun twy YrnoAoylotwvy, Tuapua HMMY EMI, A. Zo0vtpng



Adarpetikotnta = ErtAektikn Ayvola

e Adarpetikotnta (abstraction)

— EmAoyn tou Tt eival onUovTKo/ouoLwdEeC KoL TL OXL
— Epdoon ota onUOVTLIKA
— Ane€aptnon amnod ta MH onupavtika

“Everything should be made as simple as possible, but not
simpler” (A. Einstein)
 Me nv adalpetikotTnta, pabaivoupe mwc va

—  OTTOMOVWVOUE KOL VO KPOTALLE TOL OTOLXELOL TOU CUCTAMATOC TTOU £ival
ONUOVTLKA

— VO XPNOLUOTIOLOUE pLa artAomotnpevn ekdoxn (N kat va amoppintoupe
EVTEAWC) TA ALlYOTEPO CNUAVTLKA OTOLXEL

H wkavotnta tou va eotlalete ota ovolwodn Ba cac cuvodevel

uta {wn ... (yia ooouc emhe€éouy 1o Spopo TS Emotung Ko oxt
LLOVO)

10



loTtopLkn €EEALEN TWV UTTOAOYLOTIKWYV pnxavwv (1)

[MPpWTEC UNMOAOYLOTIKEC LLNXOLVEC:
e ABoakoG: N BEoN TWV XAVTPWVY AVATIAPLOTA ATOBNKEVUEVDL
dedopeva
e Xpelaletal avOpwrivn emMepPaon yLa vol EKTEAECTEL Lot TPAEN
* Baolopevec otnv texvoloyia ypavollwv (1600s-1800s)
— H B€on twv ypoavallwyv avamapLlotd aplOpouc.
— Blaise Pascal, Wilhelm Leibniz, Charles Babbage
— O aAyopLOpoC NTOV EVOWHATWHEVOC OTNV APXLTEKTOVLKA
NG KNXAVNG i1



H Mnxavn Atadopwv tou Babbage
YL UTTOAOYLOLO TTOAU WVU LWV

x x2 First Second
difference | difference
0 4
-
1
1 1=—71" TP
e R -
2 e -
c VA
- 9 -
nj - ‘ | 2
4 16— !
) 2
5 l
\“-\-‘___—d.__/—-“‘\_‘ ./_J

o Mapadeypa: F(x) = x2, YmtoAoylopoc tou F(4)=42

e Baolletal 0To OTL N 2" MaPAYywWYOoC Tou X2 €lval 2, N
aAAWC ((x+1)?% — x2) — (x? — (x-1)?) = 2 yia kaBe X
— Exave umtoAoyLopoUc¢ o€ TTOAUWVU AL LEXPL KL X/

MNeploootepa: http://www.computerhistory.org/babbage/engines/ 12



http://www.computerhistory.org/babbage/engines

lotoplkn €EEALEN TWV UTTOAOYLOTLKWY pnXovwv (2)

e [lpwtn avamapaotaon
aAyopiBuou o yaprti:
OTIEC OE XOPTLVEC KAPTEC

— 0O Joseph Jacquard
(1801) oploe potifa oe
£VOLV OLPYOAELO YLOL TNV
nopoaywyn vpovtwy.

— AV(I)\UTLKI’I] MT]X(IVI"] Tov Example of a punch card
Babbage o -
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H AvaAutikn Mnyxovn tou Babbage
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 Mmnopouoe va dtafacel odnyieg, SnAadn va
NEOYPOUUaTLOTEL
* Augusta Ada Byron
— Anpooievoe epapUOYEC KOl TPOTIOUC TPOYPALLUATIOMOU TNG
QVOAUTIKAC LNXOLVAC
— Avayvwpiletal cApeEpa WE N TPWTN TTpoypappatTioTpla
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[MpwTtol YITOAOYLOTEC

HAektpounyovikol YmoAoyLoteg: HAEKTPOVLIKA

eAEYXOLLEVOL LNXAVLIKOL SLOKOTITEC (pEAE): e
— 1940: Stibitz, EpyaotripLla Bell. =
— 1944: o urtohoylotnc Mark |, amo tov H. Aiden :

Kal opada texvikwy tng IBM oto Harvard
(ewkoval)
HAektpovikol YrtoAoyLotec: TexvoAoyia

AUXVLWV KevoU:
— 1937-1941: urtoloylotrig ABC oto KoAéylo tng |
Ai6Ba.
— 1940s: Colossus arto tov T. Flowers yLa
amokwALKOTIOINON YEPUAVLKWY UNVUUATWV.
— 1940s: ENIAC (1946) amo J. Mauchly kat P.
Eckert oto MNavemotuo tng NevouABavia.
* yla UTTOAOYLOUO Ttopeiag BANUATWY
* https://en.wikipedia.org/wiki/ENIAC
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https://en.wikipedia.org/wiki/ENIAC

ENIAC — 0 1°¢ «oAokANpwWHEVOC» HAEKTPOVLKOC
YroAoylotnc

O ENIAC Rtav Touplvyk mAnpnc. Htav dnAadn tkavog va
AUoEL Eva TANPEC EUPOC UTTOAOYLOTIKWVY TIPOLANUATWY
LECW ETOVATIPOYPOLUUATIOMOU.

16



[Mpoowrtikol YITOAOYLOTEC

Steve Jobs

2Tnv apxn umnpéav avtooxedlot
UTTOAOYLOTEG.

1976: ibpuon tnc Apple Computers.
@ Steve Jobs, Stephen Wozniak

1981: n IBM rnapouotalel Tov
TIPWTO TPOCWTILKO UTTOAOYLOTH)
(Personal Computer) rj PC.

— Apeon sumnoptkn amodoxn.

— AMOTEAECE MPOTUTIO VLA TOUC

LETAYEVECTEPOUC UTTOAOYLOTEC. b"
— XpNOolUOTIOLEL AOYLOULKO TNG a —
Microsoft. Released August 12, 1981 AN
Discontinued April 2, 1987 é .

Processor Intel 8088 @ 4.77 MHz

S
Memory 16 kB ~ 640 kB
Operating system IBM BASIC / PC-DOS

1.0

CP/M-86
UCSD p-System




>NUELla — 2taBuol otouc YITOAOYLOTEC

Three Apples

° 1 9 7 6 . A p p I e That Changed The World

Eve's Apple :
(At the world start) ~ SteveJ ob's
Apple (1976)

Newton's
Apple (1687)

If today were the last day of your life,
would you want to do what you are about
to do today?

Steve Jobs

1955 - 2011

7 & HdWallpapersOnly.co m

“3 Apples changed the world: the one that Eve ate, the one
that fell on Newton's head and the one that Steve built. ”

* Microsoft, 1975 == Microsoft

18



1994

1998

2003

2006

2017

>nNUela - 2taBuol oto web

YAHOOQO!

Google




Tpexouoec e€elielc

YrtoAhoyiotikn) Nédouc (Cloud computing)
Big Data

AcUppata diktua 516 yeviac (5G)
EéuTtva kKivntd tnAépwva (Smartphones)

Kowwvika diktua Kot Kowwvika peoa (social networks / social
media)

To (vtepvet Twv nipaypdtwy (Internet of things)
Autovopa avtokivnta (autonomous vehicles)
Ewkovikn Mpaypatikotnta (Virtual Reality)

KBavtikn) umoAoylotikn (Quantum Computing)
Mpoooyn: HOwkA {ntpata, blwtkotnto, aoPpaleLla



2NUEPLVN ETTOXN

Technology challenges
* https://www.youtube.com/watch?v=nRTRyfIDp4k

* https://www.forbes.com/sites/bernardmarr/2020/
02/26/mit-names-top-10-breakthrough-
technologies-for-2020/#5c3a1f04d482

* https://www.forbes.com/sites/robtoews/2020/10/
12/the-next-generation-of-artificial-
intelligence/#26ec638159eb

* https://www.forbes.com/sites/forbesbusinesscounc
i1/2020/09/09/five-machine-learning-algorithms-
entrepreneurs-should-understand/#590da2985746
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https://www.youtube.com/watch?v=nRTRyfIDp4k
https://www.forbes.com/sites/bernardmarr/2020/02/26/mit-names-top-10-breakthrough-technologies-for-2020/
https://www.forbes.com/sites/bernardmarr/2020/02/26/mit-names-top-10-breakthrough-technologies-for-2020/
https://www.forbes.com/sites/bernardmarr/2020/02/26/mit-names-top-10-breakthrough-technologies-for-2020/
https://www.forbes.com/sites/robtoews/2020/10/12/the-next-generation-of-artificial-intelligence/
https://www.forbes.com/sites/robtoews/2020/10/12/the-next-generation-of-artificial-intelligence/
https://www.forbes.com/sites/robtoews/2020/10/12/the-next-generation-of-artificial-intelligence/
https://www.forbes.com/sites/forbesbusinesscouncil/2020/09/09/five-machine-learning-algorithms-entrepreneurs-should-understand/
https://www.forbes.com/sites/forbesbusinesscouncil/2020/09/09/five-machine-learning-algorithms-entrepreneurs-should-understand/
https://www.forbes.com/sites/forbesbusinesscouncil/2020/09/09/five-machine-learning-algorithms-entrepreneurs-should-understand/

Texvntn vonuoouvn (Artificial
Inteligence - Al)

* Mnxavikn Mabnon (Machine Learning — ML)
* H pnyxavni paBaivet kot Snuovpyei adyopiBuouc

eniluong. B
e BaBd MdaBnon (Deep Learning) AN
« Xprion VEUPWVIKWV SIKTU WV : - (‘
* Enegepyacia puoikng y\wooag (natural

language processing — NLP)

e Avayvwon, ypadn, enkowvwvia

Ouia Kwvotavtivou AaokaAdkn, kaBnyntn MIT, oto 16pupa
Qvadong, yia tnv Texvntn Nonuoouvn
https://www.youtube.com/watch?v=Qu27Ugc2Y9w 22



https://www.youtube.com/watch?v=Qu27Ugc2Y9w

Federated Learning

Federated learning — overview

Local Local
data Model M(i) Model M(i) data
— ——
Gradient updates Gradient updates
for M(i) for M(i)
Global model
M(i)
Model M(i) \ / Model M(i)
Gradient updates Gradient updates
for M(i) Central Server for M)
Local Local
data data
D —— In round number i... —

Deployed by Google, Apple, etc.
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MepLKec (xpnoLuec) cuBOUAEC

e Ta mavta texvoloyika armnotouv NMAnpodopkn!

e [lpemneL va paboupe mwc va paboaivoupe (0Aot pog)

— M. MmtAétoag, KaBnyntng kot AteuBuvtrc tou Epyaotnpiou
MAnpodopiknc oto MIT: Bivteo
(https://www.youtube.com/watch?v=UTU9QUVEYP3Q), 5.15” — 8.50"

— Elon Musk: apBpo (https://www.inc.com/jessica-stillman/heres-elon-

musks-secret-for-learning-anything-fast.html?cid=cp01002cnbc )

e XPAOLUEC OCUMPOUAEC
— http://www.startup.gr/index.php?about=89&id=1632
— Steve Jobs: opuAia otnv teAet anodoitnong tov Stanford, 2005:
https://www.youtube.com/watch?v=yPqq-Ef8AiU
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https://www.youtube.com/watch?v=UTU9UvEYP3Q
https://www.inc.com/jessica-stillman/heres-elon-musks-secret-for-learning-anything-fast.html?cid=cp01002cnbc
https://www.inc.com/jessica-stillman/heres-elon-musks-secret-for-learning-anything-fast.html?cid=cp01002cnbc
http://www.startup.gr/index.php?about=89&id=1632
https://www.youtube.com/watch?v=yPqq-Ef8AiU

MepLKEC akOpa CULBOUAEC

Ta ¢ortnTika xpovia aroteAoUV eva TTOAU
XPNOLUO LETABATIKO 0TAOLO

— Qppalete ano MoAAEC amoeLg

OpyavwOoTE Kol EKUETAAANEVTELTE TO XPOVO CGOC

Bpeite tnv katevBuvon cog
— Pwtnote-Zulntnote-EpmAakeite-AOKIHAOTE

Aloiokebaote!
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