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MaTi NUaoTe €dw;

= EmAoyn-YnoxpewTtiko

Molog eival 0 ZTOX0G |ag;
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: TuApa Mnyxavikwv H/Y & MAnpogopiknig

Navemotipio Narpwv

TMHMA NPOIOMIKC MNPOMTYXIAKA METANTYXIAKA EPEYNA ANAKOINQIEIEZ AIAKPIZEIE

NPONMTYXIAKA MAGHMATA / YNIOXPEQTIKA MAGHMATA YTIOXPEQTIKA MAGHMATA

ENHMEPQZH PQTOETON YNOXPEQTIKA MAGHMATA

Xpriopeg MAnpogopieg
E&dunvo: 1

0dnyog MpwroeTiv
TITAOL AIAATKONTEE
Aakprta Maénparka Toiyhag KwaoTag, Mamiwavvou Eun

FIATINA EMOYAAZQ ZTO Eioaywyn otov MNpoypappanapé f)npnujo)u(A\(?ng KAedveng, ZiolTag Zmipog,

oIk oo
TMHMA MHXANIKQN H/Y KAl FepneTe
MNAHPO®OPIKHZ Tpoppikn Alyeppa TaAAGTIoUAOG EUGTPATIOE, ETEQavOTIOUADG
. . . Eudyyehog
* Tai v oTIoUSAoW OTo TR
Myavikiov HAY ken TAnpogopikrig Baoikég apy g 0pyavwaTnG Kol AEITOUpYiaG UTIOAOYIGTIKGV Bépyog Xapionpog, NIKoAGS AnpriTpiog

GUOTNPATWY
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MO&AIC KukAopbpnoe Aoz noronETKER o QIRQIKAETIKOL

o POTPAMNATIENOL

ITIXZ KYBEPNO-®YIIKEX
AIEPTAZIEX KAI TO loT
To BiBAi0, TIPOIdV epTeiplag 35 Xpévwv 0T BIBACKAAG TOU TIPOYPAPGTIONO) oTo Tpfpa SERIRI xa STIRESTS
HAEKTPOAGYLOV MIXQVIKGOV Katl TEXVOAOYIO YTTOAOYIOTGV, EXEl OTGXO Va LUiigE! Tov avayviom
oV TéKVR Tou 0 pe pdon Ta iHEva Kal TIG UTMPETiEg Kal Va BUWoE!
GAEC EKEIVES TIC BAOIKEG VVWOEIC yia T PETON GTIG TIC UTIOAOYIOTIKEG Diepyacieg oTa
KUBEPVOQUOIKG OUOTAUATA Kai TO 10T TIoU GTIOTEAOGV TOV TUpAVa TG 4NG BIONXAVIKAC
EmavaoTaong (Industry 4.0) i "

IoTéTOTOG TOU BIBAIOU: £56)

= ocaonen oot |11

b 4

CPuS-ToT: Cyber-Physical MicroServices v UML4IoT: UML forloT v
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Ewcaymyn otov [Ipoypapuationo

Eival €&va kaivoUpylio yia €0AG QVTIKEIPEVO;

NAI ....

'OXI ....
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Extéleon Epyov

Aigpyaoia - oeipd
EVEPYEIDV 1TOU
ekTuAiooovrar BaBuiaia
P0G OUYKEKPILIEVO
anotéAeoua [Aeéiko
Mnaumvictn]
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, , , MpooTayn
AvabBeon €pyov o AvOpwmo

MpoTaon
(Statement)

~ =
aalhy
s

H onuacia Twv Bacikwv/npwToYEVWV AEITOUPYIDV
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AvdBeon tov £pyov ot Mnyovn

'ExeTe kavel avabeon £pyou O€ PNXavn;

— Fivetal ye Baon TIg
AeiToupyieg/ dlepyaaiec
TIG OMNOIEg N PNxavn
unoaTnpidel/Knopei va
EKTEAECEI

npomaklkoq MpoypappaTioHog
(Imperative Programming)
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Everybody should learn how ...

) Everybody in this country should

learn how fo program a computer...

because it teaches you howfo think.”

“We don’t need to teach our kids to code, we need to - 5+Eve J Ob S

teach them how to dream”
Tom Goodwin, EVP, Head of Innovation at Zenith
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Coding is Fundamental

= “The ability to read and write are basic to any hope of landing a decent
job. But these days, the ability to code is so in demand by employers that
some are equating it to basic literacy. It used to be that only a tiny subset
of schoolchildren tinkered with programming languages. They became the
people who built websites and created apps or filled other IT roles. But now,
online classes are making a broader cohort of kids—and an ever-growing
group of adults looking to gain the skills that will make them marketable in
the tech sector. "Programming teaches logic, higher-level math and
learning concepts that make you smarter and are useful no matter what, .."
says Jake Schwartz, co-founder and CEO of General Assembly, a for-profit
education startup that offers coding and design courses. "The vast majority
of our students are those who, later in life, realize that this is a really
interesting career and also one where there are a lot of jobs," says
Schwartz. And companies are more frequently sending employees, including
executives, to short courses designed to give them at least a rudimentary
understanding of what lies beneath the programs and websites they use.”
Source: The Wall Street Journal, Read more.

WeavOne Opaumoviions Ewsayoy otov [poypoappatiopnd 11



http://www.mmsend3.com/link.cfm?r=553660932&sid=34825703&m=3849115&u=IEEE_JOB&j=17577265&s=http://online.wsj.com/news/articles/SB10001424052702304709904579411354120634252?mod=WSJ_Careers_CareerJournal_4&mg=reno64-wsj&url=http://online.wsj.com/article/SB10001424052702304709904579411354120634252.html?mod%3DWSJ_Careers_CareerJournal_4

Narti Aoyiopiko (Software);
Ernail .

= K. ©Opapnoulidn oac ekava register wg
recommender kal 0To University of Washlngton.

= MapoT) eival apketa hardware 1o epyacTnpio
nou Kavw aitnon, oTo site ToviCel oTI gival
ana?( iITNTO Va £XoupE strong programming
bac ground

= TeAika Xwpig software dev nape noubeval!! Na
TO TOVIOETE QUTO OTNV TAEN KAl va PEPETE TO
napadeiyya pou: orta 11 and Ta 14
navenioTrpia (nou eival anod Ta Kopugpaia o€
US) yia va kavw aitnon yia hardware npenel
va anodeiEw oT1 EEpw software!
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If your background doesn't demonstrate ...

Special Requirements:

.. good programming skills, you should be
prepared to work very hard to acquire them
rapidly.

It would be best to be proficient in both a
language that is suited to AI or rapid prototyping
applications [Lisp, Prolog, Smalltalk] and a more
conventional procedural language [Java, C,
C++,C#].

MIT Media Lab

KieavOns Opaumovlions Ewsayoy otov [poypoappatiopnd 13




Bosch seeks to hire
thousands of engineers.

= Software seems to be %

hardware for automotive and®
electronics giant Robert Bosch GmbH.

= The German giant plans to recruit 12.000
engineers, and software expertise ranks
highest among the requirements.

= the 129-year old giant from the German state of Baden Wiirttemberg has grown into
other technology fields, and right now it seems that the company has discovered the
thousands of synergies it can activate if it combines its traditional strengths
with new technologies and application fields like Internet of Things and
Industrial Internet, Connected Car and multimodal mobility.

(P

EETimes March 24, 2015
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H amopla cog

= MaTi NUaoTe £dw;
= [oIog €ival o oTOXOC Kag;
= Mia yYAwooa npoypapuaTtioyou?

KigdvOng Opopmoviione Ewayoyn otov Ipoypoppatiopd 15




Mo YA®GGO TPOYPAUUATICUOD?

1
= C No! 'first do this, next do that’

the spirit of the imperative
paradigm

= Programming Paradigms

= are a way to classify programming languages based on their features.
Languages can be classified into multiple paradigms.

= Common programming paradigms

= imperative in which the programmer instructs the machine how to
change its state, ('first do this, next do that’)
= procedural which groups instructions into procedures,
= oObject-oriented which groups instructions together with the part of the state they
operate on,
= declarative in which the programmer merely declares properties of
the desired result, but not how to compute it

KizavOne Opapmoviions Ewsaywyh otov [poypappationd

Programming Languages Classification

= Procedural languages
n C
= C++ (C with objects plus much else, such as, generics through STL)
» C# (similar to Java/C++)
= Python
= Object-oriented class-based languages
» C++
« C#
= Java
= Python (interpretive language, optionally object-oriented)

Source: wikipedia
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https://en.wikipedia.org/wiki/C_(programming_language)
https://en.wikipedia.org/wiki/C%2B%2B
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https://en.wikipedia.org/wiki/C_Sharp_(programming_language)
https://en.wikipedia.org/wiki/Java_(programming_language)
https://en.wikipedia.org/wiki/Python_(programming_language)

TIOBE Index : C is back in the number one spot
TIOBE Index for May 2020 &

May Headline: Programming language C is back in the number one spot

Java and C were already very close in April, but this month C surpasses Java again. The last time C was number one was back in 2015. We can only
guess why C is number one again. One of the reasons might be the Corona virus. This might sound silly but some programming languages really benefit
from this situation. Examples are Python and R in the data sciences area b se everybody is searching for an antidote for the virus. But also
embedded software languages such as C and C++ are gaining popularity b se these are used in software for med
also worth mentioning that Rust is really getting close to the top 20 now (from #27 to #21 within one month). - Paul -

devices. On another note, it is
ansen CEQ TIOBE Software

The TIOBE Programming Community index is an indicator of the popularity of programming languages. The index is updated once a month. The ratings
are based on the number of skilled engineers world-wide, courses and third party vendors. Popular search engines such as Google, Bing, Yahoo!
Wikipedia, Amazon, YouTube and Baidu are used to calculate the ratings. It is important to note that the TIOBE index is not about the best programming
language or the language in which most fines of code have been written

The index can be used to check whether your programming skills are still up to date or to make a strategic decision about what programming language
should be adopted when starting to build a new software system. The definition of the TIOBE index can be found here

May 2020 May 2019 Change Programming Language Ratings Change
1 2 C 17.07% +2.82%
2 1 v Java 16.28% +0.28%
3 4 Python 9.12% +1.29%
4 3 v C++ 6.13% -1.97%

5 6 C# 4.29% +0.30%

Source: https://www.tiobe.com/tiobe-index/
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On Programming Languages

=s\Why Java?

The most popular programming languages for services and microservices are, in
order, Java, C#, C, Ruby, Python and C++. (...)

The best back-end languages will probably be Java, C#, C or C++ because these languages are
highly structured and efficient in execution and resources and have extensive libraries of
business tools available. Services written in C or C++ are highly efficient in resource use and
high in performance, but development is costly and changes often even more so. If you have a
highly volatile set of requirements, rely on contract programmers, or if you have difficulty
obtaining C or C++ skills locally, you may want to think more of Java or C#. Source: The Serverside

“over 95 percent of embedded-system code today is written in C
or C++" recent study by the Barr Group, 2016

KigdvOng Opopmoviione Ewayoyn otov Ipoypoppatiopd 19



https://www.tiobe.com/tiobe-index/
https://www.theserverside.com/tutorial/Learning-modern-programming-languages-like-Ruby-made-easy

The way programmers think

. researchers have long accepted that
the first programming language has a
tremendous impact on the way
programmers think (Jadud 2003).

KizavOne Opapmoviions Ewsaywyh otov [poypappationd

>TOX0C Mabnuatoc

Eioaywyn oTIC BACIKEG £VVOIEC NPOYPANHATIOHOU
E€oikeiwon pe 7
= T0 01adIKaaTIKO Kal TO NPOCTAKTIKO Napddelya

npPoypauuaTiopoU Kai TiG duvaToTNTEG NOU auTa
NapeEXoUV yia TNV avanTugén cuoTnUATWY

A&ionoinon piag noAU Bacikng YAwooag

npoypappaTiopou, Tne C.

E€oikeiwon PE TOUC UNXAVIOHOUC XEIpI0|JOU

NoAUNAOKOTNTAG OTOV MPOYPANHATIONO

If you don't know
. A(pCleETIKOTI’]TG (Pr.ocedural and data) where you are
= Tunuaronoinon (+incremental development) going....
= Eioaywyr otnv Téxvn Tou MpoypappaTticpou how will you
know
“One of the goals of higher education is to prepare students when you get
for life by enabling them to become independent learners.” there?

KigdvOng Opopmoviione Ewoywyn otov [poypappotiopd
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. ~ALBERT/EINSTEIN
" - - \’.‘
' - -
N

Opyavwon Malnuarog

= AIGAEEEIC

= H guppeToxn oag oTic diaAEEeic sival To No 1 nou npénel va ikavonoifoeTe. Ol
£VVOIEG gival KavoUpyieg kal SUOKOAEG Kal TO MPWTO Kal BAcIkO Nou npénel va
KAVETE €ival va OUPPETEXETE, Kal HANIOTA evepya, oTIC JIAAEEEIG.

= OpovTIOTHPIO

= H ouppeToxn oag kar €dw eniBAMeTal. Se £va Xpoviko diacTnua nio xahapd anod
TIC DIGAEEEIG NOpPEITE va eUnedWOoETE KAAUTEPQ TIG EvVOIEC TNG DIAAEENC, va
NUoETE e PeyalUTepn UXEPEIA TIC ANOpIiEC 0ac, Kal va NPOETOIUACTEITE
KaAUTEPQ YIa TIC EpYAcTNPIAKEC AOKNOEIG.

] 1] L]
= Epyaotnpio (2 wpec Tnv €Oouadaq)
= Tnv emituxia oag otnv TeAIkn agiloAoynon alAa kai oTIG eVOIAUETEG E TN HOPON
napadoTéwv 8a dIaoPalicETE HOVO HE TNV KATAvOnon TV EVVOIWV Kal TNV
anoTEAECHATIKN €QApHOYR AUTWV oTnv Npdén (avanTtu&n npoypdupaToc).

KieavOne Opaumoviions Ewsayoy otov [poypoappatiopnd 23
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= AkoUw Kal EEXvw

= BAEnw kai Bupapai

=« Kavw kai kataAaBaivw.
Kopgoukiog

Emodiwkopeva pabnoiaka
anoTeAEouATa

= Karavonon Twv BAcikwv evvoimv NpoypappaTiopou

= Ekpabnon Twv Bacikwv apywv NpooTakTikou kal d1adikaoTikou
napadeiyyaTog npoypappaTiopou (programming paradigm)

= Karavonon Twv UnXaviopmy XEIpIoRoU NoAUNAoKOTNTAG OTO
NPOYyPAUKATIONO

= EcEoikeiwon Pe TNV TEXVIKN TNG QUENTIKNAC avanTu&ng npoypduuaTog

= Katavonon Twv Bacikmv JNXaviopwv UAOMOINONG ToU NpooTAKTIKOU
01adIKaoTIkoU NapadeiydaTog XpnoiKonoliwvTac we yAwaoa
npoypappatiogou Tnv C.

= Efoikeiwon pe TIC BACIKEG apXEC TNG TEXVNG TOU NpoypaupaTiopou (art of
programming).

= Ekpdabnon piag noAU Bacikng yAwooag npoypapuartiopou, Tng C.

KieavOng Opoymoviiong Ewayoyn otov IIpoypoppotiond 25




A£E10TNTEC

= Katavonon Tng AsIToupyikOTNTAC NPoypAPUaToc
oe C kwdika

= AuToduvaun avanTtuén npoypappatoc o< C yia
{nToupevn AEITOUPYIKOTNTA

= Katavonon C npoypdupaTog kal duvatoTnTa
EMNEKTAONC TNG AEITOUPYIKOTNTAC TOU

= EQappoyn Tng auénTikng avantuéng otnv
dladikaaoia avanTuéng npoypappaToq

KizavOne Opapmoviions Ewsaywyh otov [poypappationd 26

A£E10TNTEC

= What can you learn about a
program without actually running
it?

= What can you know by reading the
code?

small programs may contain big ideas,
how to prove claims about their behavior.

KieavOne Opaumoviions Ewsayoy otov [poypoappatiopnd 27
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>TOX0C MabnuaToc @
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Steve/lobsEOennis/Ritchie

Dennis Ritchie vs. DESAEET _ LIRS

Steve Jobs

They died in the same year,

Become a hipster,

but it seems only few notice [T
the death of Dennis Ritchie [NENBOEFANI E]ED‘[D@H]‘M

[Without(Stevellotistwewould/have:
compared to Steve Jobs. e ——. B
:::3'“
laptons
in computing
Dennis Ritchie and Ken Thompson: Pl
1983 Turing Award for fundamental Wemum all read
contributions to operating systems
design in general and the invention of EBMB Ignnred
Unix in particular. OICOIRDULAY

They died in the Same year, but it seems only [ew notice
Khedvone @paurovlions iSereEa R the death of Dennis Ritchie compared to Steve'lobs
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Alya ano To napeAbov

8085 Microprocessor Trainer Kit With
LED Di

‘l

Y ‘
11%&

1976 @

198

2020
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Xvoyypaupoto,

= HTAQ33A NMPOPAMMATIZMOY C
Suyypageic: BRIAN W. KERNIGHAN, DENNIS M. RITCHIE
ISBN: 978-960-461-132-4
AlaBETNG (EkdOTNC): EKAOZEIZ KAEIAAPIOMOZ EMNE

= AIadIKAoTIKOC NPOYPANUMATIONOC - C
SuyypaQeic: Opaunoulidng KAeaveng X.
ISBN: 978-960-8050-79-2
AiaBETG (EkSOTNC): EKAOSEIS A. TZIOAA & YIOI A.E.

= C NpoypappaTiopog
Suyypaeic: Abbey Deitel, Harvey Deitel
ISBN: 978-960-512-6414
AiaBETNC (EKBOTAC): X. TKIOYPAA & SIA EE

= C: Ano Tn Gewpia otnv EQappoyn
Suyypaeic: I. Z. Toehikng - N. A. ToeAikag
ISBN: 978-960-93-1961-4
AiaBETNC (EKBOTNC): FEQPTIOS TEEAIKHE
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