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KaAwc nABaTe ...

= o710 MavenioTnuio Matpwv
= https://www.upatras.gr/

= OTO TpAHa Mnxavikwv H/Y kai MAnpogopIknG
» https://www.ceid.upatras.gr/

= OTO Yabnua Eicaywyn otov Mpoypapuatiopo 2024-25
» https://eclass.upatras.gr/courses/CEID1456/
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[1aTi NUaoTe €0w;

. EmAoyn oag n unoxpewBnKaTe va To KAVETE;
= 2AC EVOIAPEPEI TO AVTIKEIUEVO;

= [loloc €ival o 2TOX0C 0ac;
= 'Exete oTOXO;
= [olec sival ol apuodIOTNTEC 0ac oTNV ENITEVEN TOU;

= Eival xpnoiyo 1o avTIKEIUEVO NOU NpayuaTeUETAl TO
puaénua Introduction to Programming (I2P);
= Eival yia eoag €va veéo avTikeigevo; ... NAI ... OXI
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[1owo¢ elpon

- System and Software Engineering

Industrial Engineering and Automation

S https://sites.google.com/site/thramboulidiskleanthis/

KLEANTHIS THRAMBOULIDIS
Professor of Software and System Engineering,
Computer Engineering & Informatics | University of Patras , 26500 Patras, Greece.

Visiting Prof. a) Technische Universitat Munchen (TUM) 2014, b) Saarland Univ. Germany, 2010-11, ¢} Helsinki Univ.of Technology (Aalto), 2008-2010
This is my professional site where | maintain infermation about my work. My old site is: hitp.//seg.ece. upairas. grithrambo

g.ec

Kleanthis Thramboulidis is included in the Stanford's University List of World's Top 2% Scientists (2022).
55 péhn AEM 1ou Navemarnyiou NaTpuwv Toug o gmoubaiouc 100.000 EMOTHPOVEC TOU KOTHOU (2020)
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- AMO TIZ YTMIOADCIITIKET ITIT
lpa proiides;

MOAIC KuKAOQOPNOE v =

ITIZ KYBEPNO-®YIIKEX
AIEPTAZLIEX KAI TO IoT

To PiBhio, Tpaiov epmeipiag 35 ¥povwv atn BidackoAia Tou TIpoypappanapol ato Tufqua . R o o HmpE RS
HhekTpohoywyv Mnyavikwv kar Texvohoyiag YTToAoyiaTuav, Xl OTOX0 Va JURJEl TOV QVayVvwaT)
aTnV TEXVN TOU TTpOYpaUpATIopoU Pe BAoT To avTIKEIMEVA KAl TIG UTIMPECiEg Kol va Swaoel
Oheg ekeiveg TIC BACIKEG YWWCEIG yia T pETAPaan amd TG UTTOAOYICTIKEG DIEpyagiec oTa
KupepvogQuolka cuampata kol To loT mou amoteholv Tov Trupfva mg 4ng Blopnxavikig |
EmavéaTaong (Industry 4.0). |
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loTéTomog Tou BipAiou: gdw -
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E @ e aoses roonk e | N1
. CPuS-IoT: Cyber-Physical MicroServices b UML4IeT: UML for loT v
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Opyavwon AlaAeénc

= T1 €ival MpoypayuaTionog
= H oxeon oac pe Tov MNpoypapuaTiouo
= MNapadeiypata ano Tnv Kabnuepivi NPAKTIKN
= AVTIKEIJEVO TOU PaABnuaToc
= H onpacia Tou avTiKEINEVOU
= 2TOXOC TOU HadnuaToc
= [Tw¢ 6a NeETUXOUNE TOV OTOXO
= Opyavwon pabnuaToc
= ApuOOIOTNTEC YA OTNV ENITEUEN TOU OTOXOU
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IIpoypoppotionog

- Opiouo6g

= KATAYPAPN KAl TTPOKABOPIONOC HIAC OEIPAC MEAAOVTIKWV
EVEPYEIWV YIA ETTITEUCN AVTIKEIMEVIKOU OKOTTOU.”

s EK@ppdosig
s [1 TTPOYPAUMA EXEIC VIO TO OK;
= Kave 10 TpOypaupa oou yia auplo
>xe0Ia0E TIC EVEPYEIEC MOU NPOKEITAl VA KAVEIC
= [poypappa — OpIoHOC
= "TTPOYPOUMATIONOG, KATAYPOAPN KAl YVWOTOTIOINON KATTOIWYV

EVEPYEIWYV, EKONAWOEWV K.ATT. TTOU TTPOKEITAI VO CUUBOUV N
va yivouv”

= 'TO EVTUTTO OTO OTIOIO KATAYPAPOVTAI TETOIEC TTANPOPOPIES”
[lnyn: wiktionary
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ITapdoerypa Ipoypappott

s EkTéAEONn ZuvTayng

= Eva oguvoAo atmmdé auoTtnpd
TTPOKABOPICHEVEG EVEPYEIEC ATTO TOV

EOTINTY
1. 'EAey&e TO YVNOIO TNG OUVTAYNC ”
2. 'EAeyEe Ta oToIXEIQ TOU MEAGTN %, Po
: : 0, ’0y,
3. Na kabe pappako Oo, YU
. W, . .
av &V TO EXEIC (N 4'09
SIEKOWE TNV EKTEAECN TNC OUVTAYNC ’01,0.
4, Ta KGO Ppappako ¢

AvalnTnoe To oTNV anobnkn Kal PeEPE TO
5. YNOAOYIOE KOOTOG GUVTAYNC
6. ....
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ITapdoeryua avabeong epyov

"Eva oUvoAo ano JIEPYATIEC

Aigpyaoia - ocipd
EVEPYEIWV 10U
eEkTUAlooovTar PaBuiaia -
[100C OUYKEKDILIEVO :
aroreleoua [Ne€iko
Mnaurmviwtn]
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AvaOeon €pyov e Mrapiota

1. AAE0E TOUC KOKKOUC TOU KapEe

2. MposToipaos To Peiypa \
3. Bpaoe 10 peiyua

4. BaAe Tov ka®e 01O PAUTLAVI MpooTayn

5. 2EPPIpE TOV KAPE MNpoTaon(Statement)

KleavOns Opaymovliong Ewaywyn otov [Ipoypappatiopd 10



1. AAEOE TOUC KOKKOUG TOU KaPE
2. MNposToipace To peiypa

3. Bpaoe 10 peiyua

4. Bahe Tov KaPE 10 PAUTIAVI MNeprypagel To Mwc 6a kavel

5. 2EPPIPE TOV KAPE XpNOILONOIE]
MNeprypagel To Ti va KAvel Baoikeg/npwToyeveiq
AEITOUPYIEG

KgavOne Gpoumoviione Ewsayoyn otov [poypappotiopd 11



Avabeon Tov €pyov ot Mnyoav

'EXETE KAVEI avaBeon pyou O PnXavn;

e R Fivetal pe Baon TIC
| BN \ciToupyisc/ diEpyaaiec
TIC OMOIEC N PNXavn
unooTnpilel/unopei va
EKTENEDE

NMpooTakTikoc MPoypappaTIoHoG
(Imperative Programming)

KleavOns Opaymovliong Ewaywyn otov [Ipoypappatiopd 12



AVTIKEINEVO TOU MabnuaToc

AvaBeon epyou otnv Mnxavn PE Baon Tov
MpooTakTiko (imperative) Aounuevo
(structured) AladikaoTiko (procedural)
NPOYPANUATIONO Kal xpnon TnG € w¢ yAwooac
NPOYPANUATIONOU.

Ewaywyn otov poypappaticpd



Opyavwon AlaAeénc

= T1 €ival MpoypayuaTionog
= H oxeon oac pe Tov MNpoypapuaTiouo
= MNapadeiypa and Tnv KabnuepIvy NPAKTIKN
= AVTIKEIJEVO TOU PaABnuaToc
= H onpaoia Tou NMNpoypaupgartiopou
= 2TOXOC TOU HadnuaToc
= [Tw¢ 6a NeETUXOUNE TOV OTOXO
= Opyavwon pabnuaToc
= ApuOOIOTNTEC YA OTNV ENITEUEN TOU OTOXOU
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Everybody should learn how ...

) Everybody in this country should

learn how to program a computer...

because it teaches you how to think.”
txh(lt(l)lr;r; nlfssv tg)t(elﬁl;;gr kids to code, we need to - 5+EVE J Uh S

Tom Goodwin, EVP, Head of Innovation at Zenith




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 Opoumoviione Ewsayoyn otov [poypappotiopd 16
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MNari Aoyiopiko (Software);
- .

= K. ©Opapnoulidn oag ekava register wc
recommender kal oTo University of Washlngton

= [apoT eival apkeTa hardware To €pyacTnpio
Nou Kavw aitnon, oTo site ToviCel oTI €ival
anapaiTnTo va exoupe strong programming
bac ground

= TeAika xwpig software dev nape nouBeva!! Na
TO TOVIOETE AQUTO OTNV TAEN KAl VA (PEPETE TO
napadeiyya pou: ora 11 ano ta 14
navenoTnuia (nou €ivai ano Ta Kopugpaia os
US) yia va kavw aitnon yia hardware npenel
va anodsiEw oT1 EEpw software!

KleavOns Opaymovliong Ewaywyn otov [Ipoypappatiopd 17



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 Al or rapid prototyping
applications [Lisp, Prolog, Smalltalk] and a more
conventional procedural language [Java, C,
C++,C#].

MIT Media Lab

KleavOns Opaymovliong Ewaywyn otov [Ipoypappatiopd 18




Bosch seeks to hire

I!r

thousands of engmeers |
= Software seems to be [

hardware for automotive an -
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 Wurttemberg 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.
EETimes March 24, 2015

KAeow

0ns Opaumoviions Ewcaywyn otov Ipoypappotiopod



Opyavwon AlaAeénc

= T1 €ival MpoypayuaTionog
= H oxeon oac pe Tov MNpoypapuaTiouo
= MNapadeiypa and Tnv KabnuepIvy NPAKTIKN
= AVTIKEIJEVO TOU PaABnuaToc
= H onpaacia Tou MpoypaupaTiouou
= 2ZTOXOG TOU HaORHaToC
= [Tw¢ 6a NeETUXOUNE TOV OTOXO
= Opyavwon pabnuaToc
= ApuOOIOTNTEC YA OTNV ENITEUEN TOU OTOXOU
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H anopia cog

= [1aTi NpaoTe £0w;
= [loloC €ival 0 0TOXOC TOU PJadnuartog kai o OIKOC pac;
= Mia yA\wooa npoypauuaTiopou?

KleavOns Opaymovliong Ewaywyn otov [Ipoypappatiopd 21



Mo YAOGGO TPOYPOAUUATIGUOV?

‘OXI!
S '"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,
= Object-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

KleavOng Opaumovliong Ewaywyn otov [Ipoypappatiopd



>TOX0C MaBnuaToc

= Eioaywyn oTic Baoikec evvoleC NPOyPAUUATIOHOU

= EEoikeiwon pe
= TO OI1a0IKACTIKO Kal TO MPOCTAKTIKO napadeiyua
NPOYPAMUMATIONOU Kal TIC SuvaTOTNTEC NOU auTa
MApEXOUV YId TV avanTtuén ocucTnuaTwy
= A&ionoinon piac noAu Bacikng y\wooag
npoypappatiopou, TG C.
= E€oikeiwon pe Touc unxaviououc xslplouou
NOAUNAOKOTNTAG OTOV MPOYPANHATIONO
= A@aipetikoTnTa (Procedural and Data)
= Tunuatonoinon (+incremental development)
= Eioaywyn otnv TExvn Tou MpoypappaTioHou

“One of the goals of higher education is to prepare students

for life by enabling them to become independent learners.”

If you don't know
where you are
going....
how will you
Know
when you get
there?

KleavOng Opaumovliong Ewaywyn otov [Ipoypappatiopd
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EDUCATION|IS;NOT THE LEARNING
OF FACTSYBUTiTHETRAINING
“OFTHEMIND]TOITHINK.

. ~ ALBERT(EINSTEIN)




Programming Languages Classification

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

Source: wikipedia

KleavOng Opaumovliong Ewaywyn otov [Ipoypappatiopd
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TIOBE Index : C 1s 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 because everybody is searching for an antidote for the virus. But also
embedded software languages such as C and C++ are gaining popularity because these are used in software for medical devices. On another note, it is
also worth mentioning that Rust is really getting close to the top 20 now (from #27 to #21 within one month). - Paul Jansen 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 lines 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

=\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

KleavOns Opaymovliong Ewaywyn otov [Ipoypappatiopd 27


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).

KleavOng Opaumovliong Ewaywyn otov [Ipoypappatiopd



Opyavwon AlaAeénc

= T1 €ival MpoypayuaTionog
= H oxeon oac pe Tov MNpoypapuaTiouo
= MNapadeiypa and Tnv KabnuepIvy NPAKTIKN
= AVTIKEIJEVO TOU PaABnuaToc
= H onpaacia Tou MpoypaupaTiouou
= 2TOXOC TOU pabnuaToc
= NMwc 6a NETUXOUME TOV OTOXO
= Opyavwon paénuarocg
= ApHOJIOTNTEG HAG OTNV ENITEUEN TOU GTOXOU
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Opyavwon Mabnuarog

» AICI)\éEEIC;

= H ouppetoxn oac oTic diaAe€eic sival To No 1 nou npenel va ikavonoinoeTe. Ol
EVVOIEC €ival KAIvoUpyieC Kal SUOKOAEG KAl TO NPWTO KAl BacikO Mou MNpEnEl
va KAVETE €ival va CUUPETEXETE, Kal HAAIOTA EVEPYA, OTIC OIAAEEEIC.

= DpovTIoTNPIO

= H ouppeToxn oacg kai €dw eniBAAAeTal. Z€ £va xpoviko diacTnua nio xaAapo ano
TIC O1aAEEEIC UnopEiTE va EPNESWOETE KAAUTEPA TIC EVVOIEC TNG OIAAEENG, va
AUOETE PE HEYAAUTEPN EUXEPEIA TIC AMOPIEC 0AC, KAl va NPOETOINACTEITE

KaAUTEPQ YIa TIC EpYACTNPIAKEC AOKNOEIC. ,
YNOXPEMWTIKO

= Epyaotnpio (2 wpec Tnv €Oopada)
= Tnv emiTuxia oag otnv TeAIkn a&loAoynon aAAa kai oTIC EVOIAUETEC PE TN HOPPN

napadoTewv Ba d1acPaAAIOETE HOVO HE TNV KATAVONGCN TWV EVVOIWV Kal TNV
anoOTEAECUATIKN EPAPHOYN AUTWV OTNV NPA&n (avantuén npoypauuaToc).

KgavOne Gpoumoviione Ewsayoyn otov [poypappotiopd 30



Auta no ylava'ta Kuvouus .
MPENEL NPWTa va 1@ uuBouue e
- QUTa 10 paBaivoupe Kavovtdc ta.

APBTOIEAE = Axobw Kai Eexvos
! = BAEnw kal Bupapal

» Kavw kal kataAaBaive. |
Koutpoﬂmog

L




Mpoypaupa EpyaoTnpiou

2. AoknoeLg Epyaoctnpiou 2024-25 (under development)

2.1 Epyaompio 1nc €pdopadac (Ercaywyr) oro Epyaotnpio)

[A1] - Opyavion EpYOOTNELAKOY XWpoU (ZWVEC-OECELD)
https://eclass.upatras.gr/modules/document/file.php/CEID1416/Lab/ComputerRoomZones. pdf

[A2] - NpoocBaon oto oUCTNUa ToU Epyactnplou
0 Aoyaplagpocg aac - O Guest Account

[A3] - ATTOBNKEUTLKOC XWwpoc — EMUADYEC
https://eclass.upatras.gr/modules/document/file.php/CEID1416/Lab/GoogleDrive.pdf

[A4] - KatdAoyol/EupeTnpla - Apxeia - Opyavworn anoBnkeuTikoU Yuwpou
https://eclass.upatras.gr/modules/document/file.php/CEID1416/Lab/GoogleDrive.pdf

[A5] - DevCpp; Eykataotaon, EAeyyog Asttoupylag (Mpoypaupa HelloWorld)

2.2 Epyaompio 2nc €pdopadac (Ercaywyr) oro DevCpp-2uyypagr), MetayAwTtTion,
ExtEAson MNpoypapparocg)

[A1] — Helloworld

[A2] — AddZNumbers

[A3] - Anpuoupyla apyeiou TuTou .pdf TTOV TIEPLEXEL TOV TINYaLO KWELKA
hittps://eclass.upatras.gr/modules/documentHile.php/CEID1416/Resources/DevCPP-GeneratePDF.pdf

KledvOng Opoumovliong Ewaywyn otov [Ipoypappatiopd



IotoTtomoc Mabnuatog - eclass

% Evepyd epyokein

! Avakowwaoeic
£ Aoknoewc

= Eyypapa

A Epyaoiec

© Epwrtnparoddyia

™4 HuepoloyLo

@ iotordyio

B4 Mnvipata

= Duakec XpnoTuww

® TulnThioels
% IovBeopol

EuvopLh o

https:/ /eclass.upatras.gr/courses/CEID1456/

Elwoaywyn otov MNpoypappatiopo - AK. €Tog 2024-25 (cap_22v103)

loToAOyLO

NotebookML S

Népmn, 26 ZentepPpiov 2024 - 10:00 ey, Rt Rdatl'(slalea ReTets T lelERUEy fll E-LaiT s T

Tag ouvlotolpe va avatpeiete oto NotebookML 12P_23-24Class to omnolo amotsAsl pua urtd Sokwpr] aflomolnorn
ToU ML 0F £va P€p0g TOW UALKOU ToU paBriuartog Tng akadnuolkng xpouag 23-24,

Mropeits va

) BElTs OMaVTAODLG TIoU £6WOE M Uryavn oF svSLaPEpoUCss SpWTI oG OXETLKA UE To pabnua (view chat),
B) akoloste va Stdhoyo Tiou To ouotnpa Snplolpynos (MotebookGuide - Load), kat

V) Wi UTIOBAASTE TG SIKEG EpWTAOELS KAL VA TIGPETE QMOVTHOELE,

"NotebookLM is an experimental product designed fo use the power an

... [MEpLOCOTEPQ]

ATIOVTIOELC OF ZUXVEC EpwTnoELg (FAQS)

Terdptn, 25 IemuepPpiou 2024 - 11:39 mp. Bl Rl tepdT=Tls Ty (TRt Tie 0 A=y T

EpwrnoeLs:

1. TL KAVOUIE O EXOUNE EPWITHOELE
2. Elpal @oLTnTAS HEYOAUTEPOU £TOUCE KOl ¥PWOTAW TO pabnua. Elpal utoy pEWpEVo s Vi KAV TO

@= €

AnpowpLAEilg avapTnoELg
NotebookML

ATOVTIOELG OF ZUXVES
Epwrrjosig (FAQs)

IoTOPLKO OVapPTCEWY

B 0 2024 (2)

= EZemripPpiog (2)
[3 NotebookML
(2 Amavrrjozig os Tuyvic

KieavOng Opopmoviiong

Ewaywyn otov poypappaticpd



NotebookML I

I12P_23-24Class

NotebookLM (eermenmas)

sources ©

Select all sources
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Amtavtioelg oe Tuyve...

Attodoylouog ng £B5...
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[E Saved response

New note

Introduction to Programming
FAQ

Q1: What should | doif | have a
question?

Al:

[E4 Saved response
summary of the provided text

Here is a summary of the provided text in 4 bul-
let points:

+ Course Introduction (Week 1): The
course begins with an introduction to ba-

<

= View chat

20 sources
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[E% Saved response

New saved note
Challenges in the First Week

The main challenge students faced during the
first week of the course was successfully writing
and running the "HelloWorld" program [1-4].
This initial assignment was designed to intro-
duce students to the basic concepts of pro-
gramming and to ensure they had a founda-

tional unde

tanding before moving on to more

10 citations

[& Saved response
The HelloWorld program

Here is some information about the HelloWorld
program based on the sources you provided:

* You should not advance to developing the
Add2Numbers program until you have

Start typing...

553 Settings

[E Saved response
The purpose of the HelloWorld ...

The purpose of the Helloworld program is to fa-
miliarise yourself with the process of writing
and successfully executing a program before
you attempt to develop more complex programs
[1]. The HelloWorld program was referenced in
the first lecture of the course [1], on page 71 of
the book "From Computational to Cyber-
Physical Processes and loT", and on slides 51

amel B3 af the

d 52 of the course material [1]. You will need

5 citations

[&4 Saved response
How is the course structured t...

Here's a response to your query:

The information provided in the e-class forum is
essential for student progress in the course. The
forum serves as a platform for communication,
resource sharing, and assessment.

= # Notebook guide

NotebookLM may still sometimes give inaccurate responses, so you may want to confirm any facts independently.

ﬁ Share '}

https://notebooklm.google.com/notebook/c38f499b-54fd-4253-9374-e82b19312f5b
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ENICIOKOHEVA HaOnoilaka
AnNOoTEAECHATO

= KaTtavonon Twv Bacikwv evvolwv NpoypauuaTiopou

= Ekpdadbnon Twv Baoikwv apXwv NpooTakTIkou kal 01adikaoTikou
napadeiyuaTog npoypappaTiopou (programming paradigm)

= KaTtavonon Twv gnxaviopwv XEIpIoPoU NoAUNAOKOTNTAC OTO
NPOYPANHATIONO

=  Ecfoikeiwon pe Tnv TEXVIKN TNG AUENTIKNG avanTu&énc npoypappaToq

= Katavonon Twv Bacikwv pnxaviopwy UAoONoinong Tou NpooTaKTIKOU
d1adikaoTikoU napadeiyuaTog XpnoldonolwvTac we YAwood
npoypauuartiopou Tnv C.

= EEoikeiwon pe TIC BACIKEC ApXEC TNG TEXVNC TOU npoypaupartiopou (art of
programming).

= Ekpabnon piac noAu Baocikng yA\wooac npoypapuaTtiopou, Tne C.
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A€E10TNTEC

= Kartavonon Tnc AsIToupyikOTNTAac npoypappaToc
oc C kwOIKa

= Autoduvaun avantuén npoypappartoc os C yia
(nToUPEVN AEITOUPYIKOTNTA

= Katavonon C npoypappartoc kai duvatoTnTa
ENEKTAONC TNC AEITOUPYIKOTNTAC TOU

= E@appoyn tn¢ auénTtikng avantuénc otnv
dladikacia avanTu&nc npoypappuaToq
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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.
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= A1adIKaoTIKOC NPOyPAUMATIONOG - C
>uyypageic: ©papnoulidng KAeavong X.
ISBN: 978-960-8050-79-2 R\
AlaBETNC (EK36TNC): EKAOSELS A. TZIONA & YIOI AE. B B
QIAGIKALTIKOL
= HI'AQZ>A MPOrPAMMATIZMOY C R
Suyypageic: BRIAN W. KERNIGHAN, DENNIS M. RITCHIE

ISBN: 978-960-461-132-4
AIaBETNC (EKBOTNG): EKAOZEIS KAEIAAPIOMOS EME

= C [lpoypappaTiohoc
>uyypageic: Abbey Deitel, Harvey Deitel
ISBN: 978-960-512-6414
AlaBetnc (EkOOTNG): X. FTKIOYPAA & ZIA EE

KleavOns Opaymovliong Ewaywyn otov [Ipoypappatiopd 39



Aiya ano 1o napeAbov

Pinterest

Univac 1108 Mainframe | Computer history, Old computer...

1976

8085 Microprocessor Trainer Kit With
LED Displa
=101

CPU clock

memory

mass storage

transistors
(or tubes)

iPhone X

2.39 GHz

3 GB

64 GB

4.3 billion

AN/F5Q-7

167 EKHz

272 KB

49,000 tubes*
13,000 transistors
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Dennis Ritchie vs.

Steve Jobs

They died in the same year, L
but it seems only few notice RS
the death of Dennis Ritchie [EIIBOHEIAND

Withiout{Stevelloistwewould have:

compared to Steve Jobs. .
-m
Dennis Ritchie and Ken Thompson: g
1983 Turing Award for fundamental * Bil read
contributions to operating systems
design in general and the invention of EE.[EBIB Ig“nred
Unix in particular. Autng

They died in the same year, but it seems only [ew notice
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