COURSE DESCRIPTION

GENERAL INFORMATION

SCHOOL | Civil Engineering

DEPARTMENT

EDUCATION LEVEL | Undergraduate

COURSE CODE | 1101 | SEMESTER

| 4

COURSE TITLE | Computer programming and topics in artificial intelligence

COURSE UNITS HOURS ECTS CREDITS
O€ TTEPITITWON TTOU 01 OIOAKTIKES ATTOVEUOVTAI O€ OIQKPITA UEPN TOU UaBRUATOS TT. X.
AiaAééeig, Epyaatnpiakég AOKAOoeIS K. ATT. Av ol OIOQKTIKES ATTOVELIOVTQI EVIQIa yIA TO
oUvoAo Tou pabhuarog avaypayrerigeBdouadiaicg wpes d1daokaAiagkaiToauvoAo
TwV OI0AKTIKWYV lovadwv / ECTS
3 5

[MpoobéoTe oeipég av xpelaarei. H opyavwon didackaliag kai ol
OI0QKTIKES [1E60O0I TTOU X PNTILOTTOIOUVTAI TTEQIYPAPOVTAl AVAAUTIKA OTO 4.

COURSE TYPE: | General Background, ELECTIVE MANDATORY

IevikoU YrroBdBpou, Eidikou YréBabpou, Eidikétnrag

PREREQUISITE KNOWLEDGE: | Solutions methods with computer

COURSE AND EXAMS LANGUAGE: | Grrek, English

COURSE OFFERED TO| Yes. If there are Erasmus students the course is taught in

ERASMUS STUDENTS: | English

COURSE WEBSITE (URL): | https://helios.ntua.gr/course/view.php?id=1571

2.

LEARNING OBJECTIVES

Learning Objectives

lMepiypaeovral Ta pabnaoiakd ammoTeAéouara Tou HabnuaTrog ol GUYKEKPIUEVES YVWOEIS, OEEIOTNTES KAl IKAVOTNTES

karaAAfAou emiédou mou Ba aTTOKTHTOUV O YOITNTEG UETG TNV ETTITUXT OAOKApwan Tou pabnuarog.

SupBouAeureite 1o MNapdprnua A

o [lepiypaer) Tou Emimédou Twv Mabnaiakwy AToTeAeaudTwy yia KAOe éva KUkAo atmoudwv aUuewva e lMNAaioio Mpoodviwy rou

Eupwrmraikou Xwpou Avwrartng Ekmraideuong

o [lepiypagikoi Acikteg Emrirédwv 6, 7 & 8 rou Eupwriraikou MAaiciou lMpoooviwy Aid Biou Maénang kai lMNapdprnua B

o [lepiAnmTik6g Odnyos auyypaens Mabnoiakwy AmmoteAsoudrwv




'The course is about delving into general-purpose programming with object-oriented methods in the Python
language and its application in the field of Artificial Intelligence. It is aimed at students who are going to
develop software applications, which require an understanding and ability to write programs at a higher than
introductory level.

Upon successful completion of the course, the student will be able to:

1. have deep and pluralistic knowledge in PC programming (Interpreted and compiled languages) and basic
concepts in Artificial Intelligence,

2. realize the value of Al in Civil Engineering science,

3. understand the basic principles of Al, as well as the limits and limitations of programs and computers in
general,

4. structure large and integrated general purpose computer programs in conjunction with Al technology, and
to

5. support through computer programming and Al the solving of civil engineering science problems.

General abilities

NauBavovragumown TiS YEVIKES IKAVOTNTES TTOU TTPETTEI VA EXEIQTTOKTHOEI O TITUXI0UXOG (OTTWS QUTEG avaypdpovTal oTo
lMapéprnua AimAwpuarog kai mapatiBevrar akoAoUBwg) o€ moia / TTOoIES AT QUTES ATTOOKOTIEI TO UGOnuas;.

Avalnrmnon, avdiuon kai ouvBean Oedouévwy  Kai 2XEOIAOLIOS Kal dlaXEipIan EpywV

TANPOYOPIWY, UE TN XPHAON Kali Twv amapaitniwv 2¢faouoég otn d1IapopETIKOTNTA KAl aTnV ToAuTToAITIouIKOTNTa Zeacués
TEXVOAOYIWV aT0 PUOIKO TTEPIBAAAOV

lMpooapuoyn o€ Vées KaraaTaoeic Anyn Emideién kovwvikng, EayyeALaTIKAGKaINBIKAG UTTEVBUVATNTAS Kai
amopacewv euaiobnaiag o€ Oéuara puAou

Aurévoun epyacia Ouadikn AoKnan KPITIKNAS Kal AQUTOKPITIKAG

epyaoia lNpoaywyn Tng eAcUBePNG, ONUIOUPYIKAS Kal ETAYWYIKNS OKEWNS

Epyaaoia o€ 01e6vég epidAdov
Epyaaia o€ diemotnuoviké mepifdAiov
lNapdywyn VEwV EPEUVNTIKWY I0EWV

» Search, analyze and synthesize data and information, using and necessary
technologies

» Autonomous Work

» Teamwork

» Adaptation to new situations

» Generation of new research ideas

» Promotion of free, creative and inductive thinking




3. COURSE DESCRIPTION

This course introduces civil engineers to the fundamentals of Python programming and its
application in the field of Artificial Intelligence. The first part delves into general-purpose
programming with object-oriented methods in Python and the use of complex object types.
Introduction to parallel MPI programming and web server programming. Application to the creation
of integrated programs with a graphical interface, complex numerical methods and graphs.
Interpreting and languages that require compilation. Generating fast executable code with modern
Fortran — interoperability with Python. In the second part there is an introduction to basic concepts
of Artificial Intelligence with an emphasis on applications in the science of civil engineering.
Fundamentals of Machine Learning are discussed, as well as supervised and unsupervised
machine learning models through applications for civil engineers. The course will cover both
theoretical concepts and practical programming exercises to enhance participants' proficiency in
artificial intelligence and machine learning. Throughout the course, participants will have a solid
foundation in Python programming and a comprehensive understanding of how Atrtificial
Intelligence can be applied to various aspects of Civil Engineering science.

. Introduction to Python

. Loops, conditions & functions

. Object-oriented programming

. Functional programming, Exceptions, Registers and data

. Graphical User Interface (GUI)

. Introduction to online programming

. Introduction to Fortran and interoperability with Python

. Introduction to Artificial Intelligence

. Al applications for civil engineers

10. Machine Learning

11. Machine Learning Models

12. Artificial Neural Networks

13. Deep Learning

OO NOOOBRWN -




TEACHING METHODS — STUDENT ASSESSMENT

TEACHING METHODS:
lNpéowrtroue mpéowrro, EEamooTdoews
EKTTAIOEUOT K.ATT.

Face to face teaching and Laboratory exercises

TEACHING MEDIA:

XpnonT.I1.E.atnAibaokalia, otnv
Epyaotnpiakny Exmaideuon, atnv Emkovwvia

Use of Information & Communication Technologies to:
* Teaching: projector connected to a PC, theory
and on-site execution of example programs

E TOUG POITNTES
* Laboratory Training: students perform the
exercises on site in a computer laboratory
* in Communication with students: through the
School's helios website and email
ACTIVITY IMPORTANCE
COURSE ARRANGEMENT:
lMeprypdeovral avaAurtikd o Tp01mog Kai pué6odor Lectures 26
S16aoKaAiag.
g’“g\?&'g ZA;N;\V?’P'@ ipVGOT'Zﬁ'GK'? A(ggj'?’ Acknon Tutorial exercises 26
diou, EAETN avaAuan  BiBAioypagiag, . -
®povroripio, Mpamki  (Tomodéman), K [INdividual homework exercises 26
Acgknon, Kalitexvikd Epyaotrpio, AiadpacTiki Project 26
o10aokalia, EKTQIOEUTIKES ETTIOKEWEIS, EKTTOVnON
ueAétng (project), Zuyypagn epyaciag / pyaciwv,
KaAAirexvikn énuioupyia, K.ATT. Independent StUdy 52
Avaypdgovrai o1 WPES UEAETNS TOU QoITNTH Yia KGO
uabnoiakn 6paatnEIdTNTa KaBWs Kal Ol WPES UN
KaBodnyouuevng HEAETNG WOTE O CUVOAIKOS POPTOG
epyaociag og emimedo e€aurvou va avrioToixEl oTa
standards rou ECTS
OVERALL.: 143

STUDENT ASSESSMENT:
Mepiypaen ¢ diadikaaiag aloAdynong

MNwooa  A&loAdynong,  MéBodor  adioAdynaong,
Aiquopewriky 1 Zuumepaouarikn,  Aokipacia
lMoAamAng  Emidoyrg, Epwrrioeis  X0vroung

Amdvinong, Epwrrioeig Avarmrruéng Aokiuiwv, EriAuon
lMpoBAnudrwv, [pamm) Epyacia, EkBeon /
Avagopd, lMpogopikn Eééraon, Anuéoia
lMapouaiaon,  Epyacmpiaky  Epyacia,  KAiviki
Eééraon AoBevoug, KaAitexvikny Epunveia, AAAn /
AMec

Avagépovral pnta TpoodIopICLEVA KPITHPIA
aéloAdynang kai eav kai mou givar mpoofaaiua arro
TOUS QOITNTEG.

Evaluation language: Greek/English
Evaluation Method:

Final written exam: 40%

Project and technical reports: 60%
Individual homework exercises: 10% extra




2. TEXTBOOKS - BIBLIOGRAPHY

-Suggested Bibliography:
1. Introduction to Python-Assisted Programming, Authors: Georgios Manis, ISBN: 978-960-603-415-2, Type: electronic book - pdf,
Owner (Publisher): Greek Academic Electronic Books and Aids, www.kallipos .gr, 2015.
2. INTRODUCTION TO OBJECT-ORIENTED PROGRAMMING WITH PYTHON, Authors: K. Magoutis, X. Nikolaou, ISBN: 978-960-603-
101-4, Type: electronic book - pdf, Owner (Publisher): Greek Academic Electronic Books and Aids, www.kallipos.gr, 2015.
3. A Whirlwind Tour of Python, Authors: Jake VanderPlas, ISBN: 978-1-491-96465-1, Type: e-book - pdf, Owner (Publisher): O’
Reilly Media Inc., 2016.
4. Scipy Lecture Notes, Authors Gael Varoquax et al, Type: e-book - pdf, Owner (Publisher): Gael Varoquax, www.scipy-
lectures.org, 2015.
5. Python for Computational Science and Engineering, Authors: Hans Fangohr, Type: e-book - pdf, Owner (Publisher): Hans
Fangohr,
http://www.southampton.ac.uk/~fangohr/teaching/python/book.html, 2016.
6. Python Scripting for Computational Science, Third Edition, Authors: Hans Petter Langtangen, ISBN: 978-3-540-73915-9, Type:
electronic book - pdf, Owner (Publisher): Springer, 2007.
7. Python Cookbook, Authors: Alex Martelli et al, Second edition, ISBN: 0-596-00797-3, Type: book, Owner (Publisher): O' Reilly,
2005.
8. Bishop, C.M. (2006). Pattern recognition and machine learning. Springer.
19 Bengio, Y. (2016). Deep Learning. MIT Press.
10. Haykin, S. (1998). Neural networks: a comprehensive foundation. Prentice Hall PTR.
11. Russell, Stuart J. (Stuart Jonathan), (2020). Artificial Intelligence: A Modern Approach (4th Edition). Pearson 2020, ISBN
9780134610993
12. Notes from the course site.
-Related scientific journals:
Europython Annual Conference: https://ep2020.europython.eu/




