ALGORITMI IN PODATKOVNE STRUKTURE 1

UCNI NACRT PREDMETA/COURSE SYLILABUS

Predmet: Algoritmi in podatkovne strukture 1
Course title: Algorithms and Data Structures 1
Clanica nosilka/UL UL FRI
Member:
gtudijski programi in stopnja étudiiska smer Letnik Semestri Izbirnost
Racunalnistvo in informatika, prva Ni ¢lenitve (Studijski 2. letnik 1. semester = obvezni
stopnja, visokosolski strokovni program)
Univerzitetna koda predmeta/University course code: = 0070031
Koda uéne enote na ¢lanici/ UL Member course code: = 63711

Predavanja Seminar Vaje Klini¢ne vaje  Druge oblike = Samostojno  ECTS

/Lectures /Seminar /Tutorials /Clinical studija delo

tutorials /Other forms /Individual
of study student work
45 30 105 6

Nosilec predmeta/Lecturer: Jurij Miheli¢

Vista predmeta/Course type:

Jeziki/Languages:
Vaje/Tutorial:

Pogoji za vkljucitev v delo oz. za opravljanje
studijskih obveznosti:
Diskretne strukture. Analiza I. Programiranje I in 11

Vsebina:

Osnove algoritmov: pojem algoritma, problema,
naloge in resitve, vrste problemov, opis algoritma,
sled algoritma, metode razvoja, pravilnost algoritmov
Racunska zahtevnost algoritmov: racunski viri, model
racunanja, RAM, natanc¢na zahtevnost, asimptoti¢na
notacija O, €2, ©, limite, razredi zahtevnosti

Osnove podatkovnih struktur: abstraktni podatkovni
tip (ADT), mnozica, vreca, sklad, vrsta, vrsta z
dvojnim koncem, prioritetna vrsta, slovar, polje kot
ADT, povezani seznam kot ADT, implicitne in
eksplicitne strukture

Drevesa: ukoreninjeno drevo, dvojiska in k-tiska
drevesa, obhodi dreves, predstavitev dreves
(implicitna, kazalci), kopica

Urejanje tabele: urejanje z izbiranjem, z vstavljanjem
in z mehurcki, urejanje s kopico in z zlivanjem, hitro

Predavanja/Lectures:

obvezni predmet/compulsoty course

Slovenscina
Slovenscina

Prerequisites:

Discrete structures. Calculus I. Programming I and II.

Content (Syllabus outline):

Basics of algorithms: notion of algorithm, problem,
instance and solution, problem kinds, algorithm
description, algorithm trace, design methods,
correctness of algorithms

Computational complexity of algorithms:
computational resources, models of computation,
RAM, asymptotic notation O, Q, O, limits,
complexity classes

Basics of data structures: abstract data type (ADT),
set, bag, stack, queue, double-ended queque, priority
queue, dictionary, array for implementing ADTs,
linked list for implementing ADT's, implicit and
explicit data structures

Trees: rooted tree, binary and k-ary trees, tree
traversals, tree representations (implicit, pointers),
heap




urejanje, urejanje s kosi in s prestevanjem, korensko
urejanje

Statistike reda: k-ti najmanjsi element, hkratno iskanje
minimuma in maksimuma, hitra izbira, mediana
median

Metode snovanja algoritmov: pregled, groba sila, par
najblizjih tock, iskanje podniza, iz¢érpno preiskovanje,
generiranje permutacij in kombinacij

Preiskovanje drevesa stanj: sestopanje, razveji in
omejl, labirint, skakac¢ev obhod, kraljice na sahovnici,
optimizacijski problemi, 0/1 nahrbtnik, rezanje
drevesa

Metoda deli in vladaj: analiza rekurzivnih algoritmov,
mojstrov izrek, par najblizjih tock, mnozenje velikih
celih $tevil s Karacubovim algoritmom, mnoZenje
matrik s Strassenovim algotitmom

Pozresna metoda: menjava kovancev, razporeditev
datotek na trak, razvrscanje zapisov in poslov,
Huffmanovo kodiranje, navadni nahrbtnik, k-center
problem

Osnove grafov: predstavitev grafa, seznam in matrika
sosednosti, inciden¢na matrika, algebrai¢ni algoritmi,
iskanje v $irino in v globino, dosegljivost, topolosko
urejanje in cikli, povezanost grafov, krepko povezane
komponente

Temeljna literatura in viri/Readings:

Array sorting: selection sort, insertion sort, bubble
sort, heapsort, mergesort, quicksort, bucket sort,
counting sort, radix sort

Otrder statistic: k-th smallest element, finding
minimum and maximum at the same time,
quickselect, median of medians

Algorithm design techniques: overview, brute force,
closest pair of points, substring search, exhaustive
search, generating permutations and combinations
Search tree: backtracking, branch and bound, maze,
knights tour, optimization problems, 0/1 knapsack,
pruning search tree

Divide and conquer technique: analysis of recursive
algorithms, master theorem, closest pair of points,
multiplication of big integers with Karatsuba's
algorithm, matrix multiplication with Strassen's
algorithm

Greedy method: exchanging coins, arranging files to
track, scheduling records and tasks, Huffman
codding, standard knapsack, k-center problem
Basics of graphs: graph representation with adjacency
lists, adjacency matrix, incidence matrix, depth-first
search, breadth-first search, reachability, topological
sorting of vertices and cycles, connectivity, strongly
connected components

* T. H. Cormen, C. E. Leiserson, R. L. Rivest in C Stein, Introduction to Algorithms, 4th ed., MIT Press

and McGraw-Hill, 2022.

* S. Dasgupta, C. H. Papadimitriou, U. V. Vazirani, Algorithms, McGraw-Hill, 2007.
* R. Sedgewick, K. Wayne: Algorithms, 4th ed., Addison-Wesley, 2011.
Dodatna literatura v obliki ¢lankov in posnetkov izbranih predavanj je na voljo preko spletne ucilnice.

Cilji in kompetence:

Za reSevanje racunskih oz. algoritmi¢nih problemov

se Student spozna z izbiro primernega algoritma in

podatkovne strukture. Poleg tega se seznani z

osnovami snovanja algoritmov in podatkovnih

struktur, preverjanja njihove pravilnosti ter analize in

vrednotenja njihove kakovosti.

Predvidene kompetence:

* abstraktno in analiticno misljenje,

*  poznavanje terminologije iz algoritmov in
podatkovnih struktur,

* zmoznost definiranja in formalizacije problema,

*  poznavanje izbranih algoritmov

*  poznavanje izbranih podatkovnih struktur

*  poznavanje izbranih metod snovanja algoritmov

* algoritmicno resevanje problemov,

* vrednotenje kakovosti resitve,

* analiza pravilnost algoritma,

*  ocenjevanje zahtevnosti algoritmov,

* implementacija izbranih algoritmov

Predvideni $tudijski rezultati:

Objectives and competences:

Student learns to choose suitable algorithm and data

structure for solving computational and algorithmic

problems. Additionally, student learns basics of

algorithms and data-structures design, checking their

correctness, and analyzing their quality.

Competences:

* abstract and analytical thinking,

* use of algorithms and data structures
terminology,

*  capability to define and formalize the problem,

*  knowledge of selected algorithms,

*  knowledge of selected data structures,

*  knowledge of selected algorithm design methods,

*  solving problems algorithmically,

* evaluation of the solution quality,

*  checking correctness of algorithms,

* estimation of algorithm complexity,

* implementation of selected algorithms.

Intended learning outcomes:



Student spozna osnovne metode za snovanje, analizo
in vrednotenje kakovosti algoritmov in podatkovnih
struktur. Zna razclenjevati probleme in resitve nato
zdruzevati v skupno resitev ter ovrednotiti njihovo
kakovost.

Metode poucevanja in uCenja:

Predavanja s pomocjo prosojnic in table. Vaje deloma
avditorne, deloma laboratorijske in konzultacijske.
Resevanje teoreti¢nih in prakti¢nih kvizov, izzivov
(krajse naloge), domacih nalog in seminatjev.

Student learns basic knowledge of methods for
quality evaluation of algorithms and data structures.
(S)he learns how to analyze problems and then
combine solutions into a general solution, and
evaluate their quality.

Learning and teaching methods:

Lectures using slides and blackboard. Exercises are
partly conducted by examples and explanation, partly
as laboratory work and consultations. Solving
theoretical and practical quizzes, challenges (short
assignments), homework assignments and seminars.

Nacini ocenjevanja: DeleZ/Weight Assessment:

Sprotno preverjanje: kvizi, izzivi, domace 35,00 % Continuing examination: quizzes, challanges,

naloge, seminarji, kolokviji. homework assignments, seminars, and
midterm exams.

Konéno prevetjanje: pisni izpit in / ali ustni 65,00 % Final examination: written and / or oral

1zpit

Ocenjevalna lestvica:
5 - 10, pri ¢emer velja, da je pozitivna ocena od 6 - 10

Reference nosilca/Lecturer's references:
Pet najpomembnejsih del:

€xam

Grading system:
5 - 10, a student passes the exam if he is graded from
6 to 10

1. CIBEJ, Uro$, FURST, Luka, MIHELIC, Jurij. A symmetry-breaking node equivalence for pruning the
search space in backtracking algorithms. Symmzetry. Oct. 2019, vol. 11, no. 10, str. 1-26
2. MIHELIC, Jurij, ROBIC, Borut. Flexible-attribute problems. Computational optimization and applications,

2010, vol. 47, no. 3, str. 553-560.

3. MIHELIC, Jurij, MAHJOUB, Amine, RAPINE, Christophe, ROBIC, Borut. Two-stage flexible-choice
problems under uncertainty. European journal of operational research, 2010, vol. 201, no. 2, str. 399-40

4. CIBEJ, Uro$, MIHELIC, Jurij. Improvements to Ullmann's algorithm for the subgraph isomorphism
problem. International journal of pattern recognition and artificial intelligence, 2015, vol. 29, no. 7, str. 1-26.

5. MIHELIC, Jurij, ROBIC, Borut. Solving the k-center problem efficiently with a dominating set algorithm.
Journal of Computing and Information Technology, 2005, vol. 13, no. 3, str. 225-233



ALGORITMI IN PODATKOVNE STRUKTURE 2

UCNI NACRT PREDMETA/COURSE SYLLABUS

Predmet: Algoritmi in podatkovne strukture 2
Course title: Algorithms and Data Structures 2
Clanica nosilka/UL UL FRI
Member:
Studijski programi in stopnja Studijska smer Letnik Semestri  Izbirnost
Racunalnistvo in informatika, prva Ni clenitve (Studijski 2. letnik 2. semester | obvezni
stopnja, visokosolski strokovni program)
Univerzitetna koda predmeta/University course code: = 0070032
Koda uéne enote na &lanici/ UL Member course code: = 63723

Predavanja Seminar Vaje Klini¢ne vaje  Druge oblike = Samostojno  ECTS

/Lectures /Seminar /Tutorials /Clinical studija delo

tutorials /Other forms  /Individual
of study student work
45 30 105 6

Nosilec predmeta/Lecturer:

Vista predmeta/Course type:

Jeziki/Languages:
Vaje/Tutorial:

Pogoji za vkljucitev v delo oz. za opravljanje
studijskih obveznosti:

Diskretne strukture. Analiza I. Osnovno znanje
programiranja, Algoritmi in podatkovne strukture 1.

Vsebina:

Pri predmetu Algoritmi in podatkovne strukture 2 Student
spozna osnovna orodja za analizo kakovosti reitve in
problema.

Osnovno matemati¢no orodje; ocenjevalne funkcije
O, Q, O in razlike med njimi; kaj je zahtevnost
problema in kaj zahtevnost resitve; verjetnost in
nakljucnost; osnovne analize podatkovnih struktur in
algoritmov; odnos med teoreti¢no in prakti¢no
zahtevnostjo.

Amortizirana analiza: metoda vsote, metoda
kopicenja, metoda potenciala.

Osnovne podatkovne strukture in implementacije:
tabele, tabela tabel, slovar, seznam, urejen seznam,
preskocni seznam.

Drevesne podatkovne strukture: dvojisko, iskalno,
uravnotezeno, AVL, ve¢smerno, k-tisko, B, B+,
TTF, rdece-¢rno drevo.

Tomaz Dobravec

Predavanja/Lectures:

obvezni predmet/compulsory coutse

Slovenscina
Slovenscina

Prerequisites:

Discrete structures. Calculus 1. Basic knowledge of
programming, Algorithms and Data Structures 1.

Content (Syllabus outline):

In course Algorithms and Data Structures 2 student
learns about the basic tools for the analysis of
algorithms complexity and problem complexity.

Basic mathematical tools; order functions O, Q, ®
and differences between them; what is the complexity
of a problem and what is the complexity of a
solution; probability and randomization; the
relationship between theoretical and practical
complexity.

Amortized analysis: sum method, accounting method,
potential method.

Basic data structures and implementations: arrays,
cascading arrays, map, list, sorted list, skip list.

Tree data structures: binary, search, balanced, AVL,
k-ary, B, B+, TTF, red-black tree.

Special data structures: priority queue, hash table,
Bloom filter, disjoint sets.




Posebne podatkovne strukture: Vrsta s prednostjo,
Zgoscena tabela, Bloomov filter, Disjunktne mnozice
Razredi kompleksnosti: definicija razredov P,
PSPACE, EXPTIME, NP, NP-poln, PO, NPO, NP-
tezak; razdelitev problemov v razrede; primeri NP-
polnih problemov in metode reSevanja.

Metode dinamic¢nega programiranja: Fibonaccijeva
Stevila, verizno mnozenje matrik, nahrbtnik.
Algoritmi na grafih in omrezjih: topolosko urejanje,
najcenej$a vpeta drevesa (Prim, Kruskal), najkrajse
poti v grafih (topolosko urejanje, Dijkstra, Bellman-
Ford, posploseni Bellman-Ford, Floyd-Warshal),

pretoki v omrezjih (Ford-Fulkerson), barvanje grafov.

Izbirna poglavja: zunanje urejanje (polifazno
urejanje), linearno programiranje (simpleksni
algoritem), verjetnostni algoritmi (Monte Carlo, Las
Vegas, Sherwood).

Temeljna literatura in viri/Readings:

Complexity classes: definition of classes P, PSPACE,
EXPTIME, NP, NP-complete, PO, NPO, NP-hard;
division of problems into classes; examples of NP-
complete problems and solving methods.

Dynamic programming methods: Fibonacci numbers,
matrix chain multiplication, knapsack problem.
Graph and network algorithms: topological sorting,
minimum spanning trees (Prim, Kruskal), shortest
paths in graphs (topological sorting, Dijkstra,
Bellman-Ford, generalized Bellman-Ford, Floyd-
Warshall), network flows (Ford-Fulkerson), graph
coloring.

Optional topics: external sorting (polyphase sorting),
linear programming (simplex algorithm), probabilistic
algorithms (Monte Carlo, Las Vegas, Sherwood).

Thomas H. Cormen, Chatles E. Leiserson, Ronald L. Rivest in Clifford Stein, Introduction to Algorithms.

McGraw-Hill.

Robert Sedgewick, Algorithms in Java. Addison-Wesley.

Jernej Kozak, Podatkovne strukture in algoritmi. DMFA, 1986.
Igor Kononenko, Nacrtovanje podatkovnih struktur in algoritmov. Zalozba FE in FRI, 1996, Ljubljana.

Cilji in kompetence:

Student se spozna z osnovnimi metodami analize in
snovanja podatkovnih struktur in algoritmov ter
vrednotenjem njihove kakovosti.

Splosne kompetence: abstraktno in analiti¢cno
misljenje, zmoznost definiranja in formalizacije
problema, $tudij literature in priprava seminarskega
dela. Predmetno specificne kompetence:
modularizacija, enkapsulacija in abstrakcija; osnove
inzenirskega znanja v obliki zdruzevanja obstojecih
resitev, tvorjenje modela za reSevanje problemov,
vrednotenje kakovosti dane resitve, razlikovanje med
problemom in resitvijo (eno od), uporabljati
algoritmicni pristop — za reSevanje danega problema
razviti algoritem.

Predvideni $tudijski rezultati:

Student pozna osnovne pojme iz snovanja
podatkovnih struktur in algoritmov.

Zna razclenjevati probleme in resitve nato zdruzevati
v skupno resitev ter ovrednotiti njihovo kakovost.

Metode poucevanja in uCenja:
Predavanja, vaje, domace naloge, seminatji,
konzultacije, laboratorijsko delo.

Nacini ocenjevanja:
5 domacih nalog: povprecje vsaj 40%, vsaka
naloga vsaj 20%.

DeleZ/Weight
40,00 %

Objectives and competences:

Student gets familiar with basic methods for analysis
and design of data structures and algorithms, and
learns how to evaluate their quality.

General competencies: abstract and analytical
thinking, capability to define and formalize the
problem, literature study and approach to a seminar
work. Specific competencies: modularization,
encapsulation and abstraction; basics of engineering
knowledge in a sense of integration of existing
solutions, evaluation of quality of a solution,
differentiation between the problem and solution
(one of), knowledge of applying an algorithmic
approach — how to develop an algorithm to solve a
problem.

Intended learning outcomes:

Student learns basic terms in data structures and
algorithms design.

(S)he learns how to analyze problems and then
combine solutions into a general solution, and
evaluate their quality.

Learning and teaching methods:
Lectures, exercises, assignments, seminars,
consultations, laboratory work.

Assessment:
5 assignments: average at least 40% each
assignment at least 20%



pisni izpit: vsaj 50%, 60,00 % final exam: at least 50%

Zapiski s predavanj ali vaj. Ustni izpit po Notes from lectures and exercises. Oral

potrebi. Ocene: 6-10 pozitivno, 5 negativno exam if needed. Grading: 6-10 pass, 5 fail

(v skladu s Statutom UL). (according to the rules of University of
Ljubljana).

Ocenjevalna lestvica: Grading system:

Reference nosilca/Lecturer's references:

Pet najpomembnejsih del:

DOBRAVEC, Tomaz. ALGator - an automatic algorithm evaluation system. V: HURSON, A. R. (ur.),
MILUTINOVIC, Veliko (ur.). Advances in computers. 1st ed. Cambridge (MA) [etc.]: Academic Press, an
imprint of Elsevier, cop. 2020. Str. 65-131, ilustr. Advances in computers, vol. 116, iss. 1. ISBN 978-0-12-
820196-1. ISSN 0065-2458. https:/ /www.sciencedirect.com/science/article/pii/S0065245819300282, DOI:
10.1016/bs.adcom.2019.07.002. [COBISS.SI-ID 1538518979]

DOBRAVEC, Tomaz. Implementation and evaluation of algorithms with ALLGator. Informatica : an
international journal of computing and informatics. [Tiskana izd.]. Mar. 2019, vol. 43, no. 1, str. 3-10, ilustr.
ISSN 0350-5596. http:/ /www.informatica.si/index.php/informatica/article/view /2674,
http://www.dlib.si/details/URN:NBN:SI:doc-FV760T00, DOI: 10.31449/inf.v43i1.2674. [COBISS.SI-ID
1538247619]

MIHELIC, Jutij, DOBRAVEC, Tomaz. SicSim : a simulator of the educational SIC/XE computer for a
system-software course. Computer applications in engineering education. [Print ed.]. Jan. 2015, vol. 23, no. 1,
str. 137-146, ilustr. ISSN 1061-3773. http://onlinelibrary.wiley.com/doi/10.1002/ cae.21585/abstract, DOI:
10.1002/cae.21585. [COBISS.SI-1D 10241620]

BULIC, Patricio, DOBRAVEC, Tomaz. An approximate method for filtering out data dependencies with a
sufficiently large distance between memory references. The journal of supercomputing. 2011, vol. 56, no. 2,
str. 226-244, ilustr. ISSN 0920-8542. [COBISS.SI-ID 7412820]

DOBRAVEC, Tomaz, ROBIC, Borut. Restricted shortest paths in 2-circulant graphs. Computer
communications. [Print ed.]. Matrch 2009, vol. 32, no. 4, str. 685-690, ilustr. ISSN 0140-3664. [COBISS.SI-1ID
6966356



ANGLESKI JEZIK — NIVO A

UCNI NACRT PREDMETA/COURSE SYLLABUS

Predmet: Angleski jezik — nivo A

Course title: English, level A

Clanica nosilka/UL UL FRI

Member:

Studijski programi in stopnja Studijska smer Letnik Semestri  Izbirnost
Racunalnistvo in informatika, prva Ni clenitve (Studijski 2. semester | izbirni
stopnja, visokosolski strokovni program)

Univerzitetna koda predmeta/University course code: = 0041962
Koda uéne enote na &lanici/ UL Member course code: = 63745

Predavanja Seminar Vaje Klini¢ne vaje  Druge oblike = Samostojno  ECTS
/Lectures /Seminar /Tutorials /Clinical studija delo
tutorials /Other forms  /Individual
of study student work
30 15 45 3

Nosilec predmeta/Lecturer: Nina Bishop Bosti¢

Vista predmeta/Course type:  izbirni predmet /elective course

Jeziki/Languages: Predavanja/Lectures: Anglescina, Slovenscina
Vaje/Tutorial: Anglescina, Slovenscina

Pogoji za vkljucitev v delo oz. za opravljanje Prerequisites:

studijskih obveznosti:

Vsebina: Content (Syllabus outline):

Slovnica: Grammar:

*  (Casi tenses;

*  predlogi; prepositions;

* tvorba vprasanj; forming questions;

* modalni glagoli; modal verbs;

predlozne zveze;
Stevila in Stevniki;
pasiv;

pogojniki;

razni glagoli.

Besedisce:

prvi kontakti in predstavljanje;
vljudnostne fraze;

izmenjava informacij;

predstavitev podjetja in dejavnosti;
jezik poslovnih predstavitev;
korespondenca in telefoniranje;
dogovori in zmenki.

prepositional phrases;

numbers, presentation of figures in charts and graphs;
passive voice;

conditionals and temporary clauses;

phrasal verbs.

Vocabulary:

first encounters;

phrases and exchanging information;
presentations;

correspondence and telephoning;

meetings and reportts;

quoting what people think and what they have said.



Temeljna literatura in viti/Readings:

Williams A. in Pile L. (2002) Pass Cambridge, BEC Vantage. Summertown Publishing: Oxford.
Badger I. (2000). English for work. Longman: Edinburgh.

Dodatna literatura:

Anderson K. (2004). Study speaking. Cambridge University Press: Cambridge.
Stros M. (20006). English correspondence. Babylon d.o.o.: Ljubljana.
Brieger, N. In Pohl, A. (2002). Technical English Vocabulary and Grammar. Summertown: Summertown

Publishing Limited.

EVROTERM. Veg¢jezi¢na terminoloska baza izrazov Evropske unije. Dostopno na:

http://www.sigov.si/evroterm.
Cambridge Dictionary Online. Dostopno na http:

dictionary.cambridge.org.

Cilji in kompetence:

Cilj predmeta je poglobiti splosno jezikovno znanje
$tudentov ter jih seznaniti z jezikom stroke oz.
osnovno strokovno terminologijo glede na studijsko
smer. Pri predmetu se bodo Studenti seznanili s
spremembami in novostmi v angleskem jeziku,
korespondence in pti predstavitvah. Studenti bodo
spoznali tudi strukturo fakultete (nazive laboratorijev,
smeri, predmetnika) v tujem jeziku ter razvili bralno
razumevanje strokovnih besedil in utrdili pripravo
povzetkov vsebine v angleséini. Poleg tega bodo
razvili tudi specificne poslovne komunikacijske
vescine (telefoniranje, elektronska posta, neformalni
pogovori, predstavitev naloge oz. referata,
predstavitev oddelka ali laboratorija, pisanje C.V.-ja in
spremnega pisma, priprava na razgovor za delovno
mesto).

Predvideni $tudijski rezultati:

Znanje in razumevanje:

Predmet bo $tudentom omogocil:

utrditi in razsiriti splosno in strokovno znanje
angleskega jezika;

samostojno ucenje jezika in uporabo razlicnih virov
(slovarji, ucbeniki, ¢asopisi in revije, spletne strani,
ipd);

pisanje povzetkov besedil;

brati, analizirati in razumeti razli¢na avtenti¢na
strokovna besedila;

pripravo na mednarodne izpite Univerze Cambridge
in pridobitev spricevala o aktivhem znanju angleskega
jezika.

Uporaba:

S pridobljenim spri¢evalom o aktivnem znanju ang.
jezika bo student lahko izkazal znanje, ki ga je
pridobil v programu, ki v celoti temelji na
priporoc¢enem evropskem jezikovnem okviru. Sam bo
lahko svoje znanje ocenil s stopnjami od Al do C2
glede na usvojeno znanje in pridobljeno oceno ob
koncu programa, kar mu bo $e v posebno pomoc pri
izmenjavi $tudentov, v okviru evropskih programov:
Erasmus, Leonardo, ipd.

Refleksija:

Objectives and competences:

Main goal is to:

expand general knowledge of English and introduce
the terminology used in the field of computer science;
inform students about changes in English language,
correspondence and new trends in presentation
techniques;

familiarise students with vocabulary necessary for
describing their study, faculty and university;
develop strategies for business communication i.e.
telephoning, correspondence, presentation, writing

CV.

Intended learning outcomes:

Application: to recognise and understand the
meaning of written and oral communication in
English; to recognise and achieve the communication
strategies.

Reflection: Students will be able to discuss advantages
and disadvantages of learning a foreign language by
means of technical support e.g. computers. They will
use information technologies for searching
information on www.

Transferable skills:

On completion of this course the student will be able
to:

use correctly the typical structures of general English
and ESP;

use the most appropriate strategies in language
communication.

The language certificate based on Common
European Language Framework (self-assessment) will
enable students to take part in Erasmus, Leonardo
and similar exchange programs.


http://www.sigov.si/evroterm
http://dictionary.cambridge.org/

Studentje bodo glede na usvojeno znanje s podro¢ja
tehnike (npr. racunalni$tva) ugotavljati prednosti in
slabosti uporabe le-teh pri ucenju tujega jezika.
Prenosljive spretnosti - niso vezane le na en predmet:
Jasno in ucinkovito ustno in pisno izrazanje,
samostojno ucenje in iskanje informacij, kriticno
razmisljanje, timsko delo, organiziranje ¢asa.

Metode poucevanja in ucenja: Learning and teaching methods:

. _predavanja lectures
*  lektorske vaje practice
*  delo v parih in skupinah pair work

*  problemsko zasnovano ucenje jezika in analiza
studijskih primerov
* A/V predstavitve

problem solving and case study
A/V presentations

Nacini ocenjevanja: Delez/Weight Assessment:

Nacin (pisni izpit, ustno izprasevanje, Type (examination, oral, coursework,
naloge, projekt): project):

Sprotno preverjanje (domace naloge, 50,00 % Continuing (homework, midterm exams,
kolokviji in projektno delo) project work)

Kon¢no preverjanje (pisni in ustni izpit) 50,00 % Final (written and oral exam)

Ocene: 6-10 pozitivno, 5 negativno (v skladu
s Statutom UL).

Grading: 6-10 pass, 5 fail (according to the
rules of University of Ljubljana).

Ocenjevalna lestvica: Grading system:

Reference nosilca/Lecturer's references:

Pet najpomembnejsih del:

1.BOSTIC, Nina. Model essay as a feedback tool in task 2 of the IELTS writing exam instruction for Slovene
students. ELLOPE, ISSN 1581-8918. |Tiskana izd.], Spring 2011, vol. 8, str. 91-105. [COBISS.SI-ID 49094242]
2. BOSTIC, Nina. The dispute between Jonathan Franzen and Oprah Winfrey. Acta neaphilologica, ISSN 0567-
784X, 2008, letn. 41, §t. 1/2, str. 25-32. [COBISS.SI-ID 38079842]

3 RUGEL]J, Datja (urednik), BOSTIC Nina, et al.. Faculty of Health Sciences. Ljubljana: Faculty of Health
Sciences, 2011. 122 str., ilustr. ISBN 978-961-6808-22-4. [COBISS.SI-ID 254659584

4 LUCARIELLO, Joan M., JURISEVIC, Mojca (urednik, prevajalec), BOSTIC Nina, et al. Drajset
najpomentbneisib psiholoskih nacel ga poucevanje in ulenje od vrtca do srednje sole. Ljubljana: Pedagoska fakulteta, Center
za raziskovanje in spodbujanje nadarjenosti (CRSN), cop. 2016. 38 str. ISBN 978-961-253-195-9.
http://www.apa.org/ed/schools/cpse/top-twenty-principles.aspx. [COBISS.SI-ID 286846970]

5 PLEVNIK, Miha (glavni in odgovorni urednik), CEFERIN Mojca, BOSTIC Nina, KRIZ Andrej. 43. Krkine
nagrade : gnanost povezuje : bornik povzetkoy : 23. simpozij, Novo mesto, 18. oktober 2013. Novo mesto: Krka, [2013].
91 str., ilustr. [COBISS.SI-ID 27187239]

Celotna bibliografija je dostopna na COBISSu:

http://izumbib.izum.si/bibliografije /Y20170313105702-A142909539.html



http://cobiss.izum.si/scripts/cobiss?command=DISPLAY&amp;base=COBIB&amp;RID=49094242
http://cobiss.izum.si/scripts/cobiss?command=DISPLAY&amp;base=COBIB&amp;RID=38079842
http://cobiss.izum.si/scripts/cobiss?command=DISPLAY&amp;base=COBIB&amp;RID=254659584
http://www.apa.org/ed/schools/cpse/top-twenty-principles.aspx
http://cobiss.izum.si/scripts/cobiss?command=DISPLAY&amp;base=COBIB&amp;RID=286846976
http://cobiss.izum.si/scripts/cobiss?command=DISPLAY&amp;base=COBIB&amp;RID=27187239
http://izumbib.izum.si/bibliografije/Y20170313105702-A142909539.html

ANGLESKI JEZIK — NIVO B

UCNI NACRT PREDMETA/COURSE SYLLABUS

Predmet: Angleski jezik — nivo B
Course title: English, level B
Clanica nosilka/UL UL FRI
Member:
Studijski programi in stopnja Studijska smer Letnik Semestri  Izbirnost
Racunalnistvo in informatika, prva Ni clenitve (Studijski 1. semester | izbirni
stopnja, visokosolski strokovni program)
Univerzitetna koda predmeta/University course code: = 0041963
Koda uéne enote na &lanici/ UL Member course code: = 63746
Predavanja Seminar Vaje Klini¢ne vaje  Druge oblike = Samostojno  ECTS
/Lectures /Seminar /Tutorials /Clinical studija delo
tutorials /Other forms  /Individual
of study student work
30 15 45 3
Nosilec predmeta/Lecturer: Nina Bishop Bosti¢
Vista predmeta/Course type:  izbirni predmet/elective course
Jeziki/Languages: Predavanja/Lectures: Anglescina
Vaje/Tutorial: Anglescina

Pogoji za vkljucitev v delo oz. za opravljanje
studijskih obveznosti:

Vsebina:

Pri predmetu obravnavamo razli¢ne teme s podrocja
racunalni$tva in tehni¢nih ved za doseganje:

a) akademskih ciljev, ki se nanasajo na sposobnost
branja tujejezi¢nih strokovnih besedil, znanstvenih
revij in ucbeniskih gradiv;

b) strokovnih ciljev, ki vkljucujejo sposobnost branja
strokovnih besedil, ki se nanasajo na vsebino ostalih
predmetov letnika, porocil, pisem; razumevanje
govorov, pogajanj, dialogov, TV in radijskih
programov; pisanje pogostih besedilnih vrst
(povzetek, predstavitev, memorandum, elektronska
posta); primerno izrazanje po telefonu, med pogajanji
oz. sestanki in pri predstavitvah.

¢) principi tehni¢ne komunikacije;

d) priro¢nik + opisi programov (software/hardware);
¢) slovnic¢ne zakonitosti v tehniki;

f) Zargon — tehni¢na terminologija;

@) tehnicni teksti v ludi razlicnih tipov anglescine.

Prerequisites:

Content (Syllabus outline):

Various topics from computer science field are
studied in order to achieve :

a)academic goals: students will be able to read
professional texts, journals and textbooks
b)professional goals which comprise the ability to
read professional info, business reports , annual
reports and letters, understand speeches, negotiations,
conversations, TV programs; to write memoranda,
professional emails; to communicate orally (in
teleconferencing, negotiations, meetings,
presentations

¢) principles of technical communication

d) understanding manuals

e) understanding grammar structures in technical
texts

f) understanding technical jargon

@) technical texts in the light of different text types




Temeljna literatura in viti/Readings:

Harrison L., Cushen C. in Hutchison S. (2005). Achieve IELTS. Marshall Cavendish: London.
Wryatt R. (2001). IELTS Examination. Peter Collin Publishing: London.

Dodatna literatura:

Emmerson P. (2002). Business Grammar Builder. MacMillan: Oxford.
Davidson G. (2002). Learners' Companion Seties Vocabulary. Learners Publishing: Singapore.
Brieger, N. In Pohl, A. (2002). Technical English Vocabulary and Grammar. Summertown: Summertown

Publishing Limited

EVROTERM. Veg¢jezi¢na terminoloska baza izrazov Evropske unije. Dostopno na:

http:/ /www.sigov.si/evroterm

Cambridge Dictionary Online. Dostopno na http:

dictionary.cambridge.org

Cilji in kompetence:

Cilj predmeta je poglobiti splosno jezikovno znanje
$tudentov ter jih seznaniti z jezikom stroke oz.
osnovno strokovno terminologijo glede na studijsko
smer. Pri predmetu se bodo Studenti seznanili s
spremembami in novostmi v angleskem jeziku,
korespondence in pti predstavitvah. Studenti bodo
spoznali tudi strukturo fakultete (nazive laboratorijev,
smeri, predmetnika) v tujem jeziku ter razvili bralno
razumevanje strokovnih besedil in utrdili pripravo
povzetkov vsebine v angleséini. Poleg tega bodo
razvili tudi specificne poslovne komunikacijske
vescine (telefoniranje, elektronska posta, neformalni
pogovori, predstavitev naloge oz. referata,
predstavitev oddelka ali laboratorija, pisanje C.V.-ja in
spremnega pisma, priprava na razgovor za delovno
mesto).

Predvideni $tudijski rezultati:

Znanje in razumevanje:

Predmet bo $tudentom omogocil:

utrditi in razsiriti splosno in strokovno znanje
angleskega jezika;

samostojno ucenje jezika in uporabo razlicnih virov
(slovarji, ucbeniki, ¢asopisi in revije, spletne strani,
ipd);

pisanje povzetkov besedil;

brati, analizirati in razumeti razli¢na avtenti¢na
strokovna besedila;

pripravo na mednarodne izpite Univerze Cambridge
in pridobitev spricevala o aktivhem znanju angleskega
jezika.

Uporaba:

S pridobljenim spri¢evalom o aktivnem znanju ang.
Jezika bo $tudent lahko izkazal znanje, ki ga je
pridobil v programu, ki v celoti temelji na
priporoc¢enem evropskem jezikovnem okviru. Sam bo
lahko svoje znanje ocenil s stopnjami od Al do C2
glede na usvojeno znanje in pridobljeno oceno ob
koncu programa, kar mu bo $e v posebno pomoc pri
izmenjavi $tudentov, v okviru evropskih programov:
Erasmus, Leonardo, ipd.

Refleksija:

Objectives and competences:

The aim of the subject is to enhance and expand the
general knowledge of English and introduce
terminology used in various fields of computer
science.

Students will be informed about changes and new
trends in language learning and changes in
correspondence and presentations.

They will be able to describe the study and the
structure of the Faculty, and develop critical attitude
to different types of reading and writing.

They will develop specific strategies needed for
business communication, non-formal and formal
talks, presentations of their departments and they will
be able to produce different types of CVs needed for
respective situations.

Intended learning outcomes:

Application:

Upon completion of this course the students will be

able to:

*  cxpand the general knowledge of the English
language

* work independently when studying the language
by using various sources(dictionaries, web pages

*  write summaries

* read, analyse and understand various authentic
texts

* take one of internationally recognised tests, e.g.
Cambridge University tests, TOEFL tests.

Which will enable them to assess their knowledge on

the basis of Common European

Language Framework (from Al to C2); and will also

give them to participate in international exchange

programmes: Erasmus, L.eonardo and similar.

Reflection:

The students will be able to differentiate between the

weaknesses and threats of different electronic means

in language learning

Transferable skills: communicate ideas effectively and

clearly, develop critical thinking, team well and have a

sense of time management.


http://www.sigov.si/evroterm
http://dictionary.cambridge.org/

Studentje bodo glede na usvojeno znanje s podro¢ja
tehnike (npr. racunalni$tva) ugotavljati prednosti in
slabosti uporabe le-teh pri ucenju tujega jezika.

Prenosljive spretnosti - niso vezane le na en predmet:

Jasno in ucinkovito ustno in pisno izrazanje,
samostojno ucenje in iskanje informacij, kriticno
razmisljanje, timsko delo, organiziranje ¢asa.

Metode poucevanja in ucenja:

predavanja

- lektorske vaje

- delo v parih in skupinah

- problemsko zasnovano ucenje jezika in analiza
studijskih primerov

Learning and teaching methods:
lectures

- practice

- pair work

- problem solving

- student case studies

- A/V predstavitve - A/V presentations

Nacini ocenjevanja: Delez/Weight Assessment:

Nacin (pisni izpit, ustno izprasevanje, Type (examination, oral, coursework,
naloge, projekt): project):

Sprotno preverjanje (domace naloge, 50,00 % Continuing (homework, midterm exams,
kolokviji in projektno delo) project work)

Kon¢no preverjanje (pisni in ustni izpit) 50,00 % Final (written and oral exam)

Ocene: 6-10 pozitivno, 5 negativno (v skladu
s Statutom UL).

Ocenjevalna lestvica:

Reference nosilca/Lecturer's references:
Pet najpomembnejsih del:

Grading: 6-10 pass, 5 fail. (according to the
rules of University of Ljubljana).

Grading system:

1. BOSTIC, Nina. Model essay as a feedback tool in task 2 of the IELTS writing exam instruction for Slovene
students. ELLOPE, ISSN 1581-8918. |Tiskana izd.], Spring 2011, vol. 8, str. 91-105. [COBISS.SI-ID 49094242]
2. BOSTIC, Nina. The dispute between Jonathan Franzen and Oprah Winfrey. Acta neaphilologica, ISSN 0567-
784X, 2008, letn. 41, §t. 1/2, str. 25-32. [COBISS.SI-ID 38079842]

3 RUGEL]J, Datja (urednik), BOSTIC Nina, et al.. Faculty of Health Sciences. Ljubljana: Faculty of Health
Sciences, 2011. 122 str., ilustr. ISBN 978-961-6808-22-4. [COBISS.SI-ID 254659584

4 LUCARIELLO, Joan M., JURISEVIC, Mojca (urednik, prevajalec), BOSTIC Nina, et al. Drajset
najpomentbneisib psiholoskih nacel ga poucevanje in ulenje od vrtca do srednje sole. Ljubljana: Pedagoska fakulteta, Center
za raziskovanje in spodbujanje nadarjenosti (CRSN), cop. 2016. 38 str. ISBN 978-961-253-195-9.
http://www.apa.org/ed/schools/cpse/top-twenty-principles.aspx. [COBISS.SI-ID 286846970]

5 PLEVNIK, Miha (glavni in odgovorni urednik), CEFERIN Mojca, BOSTIC Nina, KRIZ Andrej. 43. Krkine
nagrade : gnanost povezuje : bornik povzetkoy : 23. simpozij, Novo mesto, 18. oktober 2013. Novo mesto: Krka, [2013].
91 str., ilustr. [COBISS.SI-ID 27187239]

Celotna bibliografija je dostopna na COBISSu:

http://izumbib.izum.si/bibliografije /Y20170313105702-A142909539.html



http://cobiss.izum.si/scripts/cobiss?command=DISPLAY&amp;base=COBIB&amp;RID=49094242
http://cobiss.izum.si/scripts/cobiss?command=DISPLAY&amp;base=COBIB&amp;RID=38079842
http://cobiss.izum.si/scripts/cobiss?command=DISPLAY&amp;base=COBIB&amp;RID=254659584
http://www.apa.org/ed/schools/cpse/top-twenty-principles.aspx
http://cobiss.izum.si/scripts/cobiss?command=DISPLAY&amp;base=COBIB&amp;RID=286846976
http://cobiss.izum.si/scripts/cobiss?command=DISPLAY&amp;base=COBIB&amp;RID=27187239
http://izumbib.izum.si/bibliografije/Y20170313105702-A142909539.html

ANGLESKI JEZIK — NIVO C

UCNI NACRT PREDMETA/COURSE SYLLABUS

Predmet: Angleski jezik — nivo C
Course title: English, level C
Clanica nosilka/UL UL FRI
Member:
Studijski programi in stopnja Studijska smer Letnik Semestri  Izbirnost
Racunalnistvo in informatika, prva Ni clenitve (Studijski 2. semester | izbirni
stopnja, visokosolski strokovni program)
Univerzitetna koda predmeta/University course code: = 0041964
Koda uéne enote na ¢lanici/UL Member course code: | 63747
Predavanja Seminar Vaje Klini¢ne vaje  Druge oblike = Samostojno  ECTS
/Lectures /Seminar /Tutorials /Clinical studija delo
tutorials /Other forms  /Individual
of study student work
30 15 45 3
Nosilec predmeta/Lecturer: Nina Bishop Bosti¢
Vista predmeta/Course type:  izbirni predmet/elective course
Jeziki/Languages: Predavanja/Lectures: Anglescina
Vaje/Tutorial: Anglescina

Pogoji za vkljucitev v delo oz. za opravljanje
studijskih obveznosti:

Vsebina:

1. Slovnica — splosni pregled, ponovitev in utrjevanje
skladno s stopnjo zahtevnosti posameznega izpita:
pregled ¢asov, modalni glagoli, frazni glagoli,
glagolske strukture s prehodnimi in neprehodnimi
glagoli, odvisni stavki, pogojni stavki, raba dolo¢nega
in nedolocnega ¢lena, predlogi, vezne besede.

2. Vsebinsko tematski sklopi iz literature, ki je
predpisana za pripravo na posamezni izpit: Study at
University, University departments, Dealing with
problems, Working together (employment policy and
applying for a job), Jobs and careers, Special projects,
Meetings, Presentations, Applying for projects,
Information and communication, Operations
management. Sklopi pokrivajo splosne in specificne
teme; odvisno od vrste in stopnje zahtevnosti izpita.
3. Predstavitev poteka in delov posameznih izpitov
(govorjenje, poslusanje, pisanje, branje) ter nasveti,
kako jih ¢im bolj u¢inkovito opraviti.

Prerequisites:

Content (Syllabus outline):

1. Grammar — general overview, revision and practice
in accordance with the level of corresponding exam
type: tenses, modal verbs, phrasal verbs, different
verb structures with transitive and intransitive verbs,
passive voice, conditional clauses, definite and
indefinite article, prepositions and link words.

2. Various topics prescribed for the corresponding
exam type: Study at University, University
departments, Dealing with problems, Working
together (employment policy and applying for a job),
Jobs and careers, Special projects, Meetings,
Presentations, Applying for projects, Information and
communication, Operations management. Topics are
of general and specific nature; depending on the type
and level of exam.

3. Presentation covers four key skills (speaking,
listening, writing and reading) with guidelines for
effective presentations.




Temeljna literatura in viti/Readings:

Predpisana in potrjena literatura Univerze Cambridge za pripravo na izpit: Williams A. in Pile L. (2002) Pass
Cambridge, BEC Vantage. Summertown Publishing: Oxford. in Williams A. in Pile L. (2002) Pass Cambridge,

Bec Higher. Summertown Publishing: Oxford.

Emmerson P. (2007). Business English Handbook Advanced. McMillan: Oxford.

Dodatna literatura:

Harrison L., Cushen C. in Hutchison S. (2005). Achieve IELTS. Marshall Cavendish: London.
Wryatt R. (2001). IELTS Examination. Peter Collin Publishing: London.
Anderson K. (2004). Study speaking. Cambridge University Press: Cambridge.

Cambridge Dictionary Online. Dostopno na http:

dictionary.cambridge.org.

Cilji in kompetence:

Cilj predmeta je pripraviti Studente na enega izmed
mednarodno priznanih izpitov Univerze Cambridge
iz splosne (npr. FCE, CAE, CPE, IAELTS) oz.
poslovne (BEC Preliminary, BEC Vantage in BEC
Higher) anglescine.

Mednarodni izpiti iz splo$ne anglescine ocenjujejo
jezikovno spretnost kandidatov, ki se odpravljajo na
studij ali delo v anglesko govorece drzave.

Predvideni $tudijski rezultati:

Znanje in razumevanje:

Predmet bo $tudentom omogodil:

*  pripravo na mednarodne izpite Univerze
Cambridge in pridobitev spricevala o aktivhem
znanju angleskega jezika.

Uporaba:

S pridobljenim spri¢evalom o aktivnem znanju ang.

Jezika bo Student lahko izkazal znanje, ki ga je

pridobil v programu, ki v celoti temelji na

priporocenem evropskem jezikovnem okviru. Sam bo
lahko svoje znanje ocenil s stopnjami od Al do C2
glede na usvojeno znanje in pridobljeno oceno ob
koncu programa, kar mu bo se v posebno pomoc¢ pri
izmenjavi $tudentov ali pri delu v tujini.

Refleksija:

Studentje bodo glede na pridobljeno znanje zmozni

opraviti enega izmed omenjenih izpitov.

Prenosljive spretnosti - niso vezane le na en predmet:

Jasno in ucinkovito ustno in pisno izrazanje ter

povecanje samozavesti Studentov pri komunikaciji v

angleskem jeziku

Metode poucevanja in uCenja:

* predavanja

* lektorske vaje

*  delo v parih in skupinah

*  problemsko zasnovano ucenje jezika in analiza
studijskih primerov

* A/V predstavitve

Objectives and competences:

The aim of the course is to prepare students for one
of the internationally recognised exams offered by the
University Cambridge in general (e.g. FCE, CAE,
CPE, IAELTS) or business English (BEC
Preliminary, BEC Vantage and BEC Higher).

The international exams in general English assess the
foreign language skills of candidates who study or
work in a foreign country.

Intended learning outcomes:

Knowledge and understanding:

The course will allow students:

* to prepare for international English exams
offered by the University of Cambridge and help
them acquire a formal language certificate.

Application:

With the acquired formal language certificate the

students can demonstrate their English language

knowledge acquired in the programme, which is
entirely based on the recommended common

European language framework.

They will be able of assessing their own knowledge

with levels from Al to C2 depending on the acquired

knowledge and the awarded grade at the end of the
course, which will be of special help during student
exchange or while working abroad.

Reflection:

Students will be able to pass a specific exam

according to the level of knowledge which they

acquired.

Transferable skills:

Clear and effective oral and written communication

and raising self-confidence when using English

language.

Learning and teaching methods:
* lectures

*  tutorials

*  pair and group work

*  problem solving

e case studies

* A/V presentations


http://dictionary.cambridge.org/

Nacini ocenjevanja: DeleZ/Weight Assessment:

Nacin (pisni izpit, ustno izprasevanje, Type (examination, oral, coursework,
naloge, projekt): project):

Sprotno preverjanje (domace naloge, 50,00 % Continuing (homework, midterm exams,
kolokviji in projektno delo) project work)

Konéno prevetjanje (pisni in ustni izpit) 50,00 % Final (written and oral exam)

Ocene: 6-10 pozitivno, 5 negativno (v skladu Grading: 6-10 pass, 5 fail. (according to the
s Statutom UL). rules of University of Ljubljana).
Ocenjevalna lestvica: Grading system:

Reference nosilca/Lecturer's references:

Pet najpomembnejsih del:

1.BOSTIC, Nina. Model essay as a feedback tool in task 2 of the IELTS writing exam instruction for Slovene
students. ELLOPE, ISSN 1581-8918. [Tiskana izd.], Spring 2011, vol. 8, str. 91-105. [COBISS.SI-ID 49094242]
2. BOSTIC, Nina. The dispute between Jonathan Franzen and Oprah Winfrey. Acta negphilologica, ISSN 0567-
784X, 2008, letn. 41, st. 1/2, str. 25-32. [COBISS.SI-ID 38079842]

3 RUGEL]J, Datja (urednik), BOSTIC Nina, et al.. Faculty of Health Sciences. Ljubljana: Faculty of Health
Sciences, 2011. 122 str., ilustr. ISBN 978-961-6808-22-4. [COBISS.SI-ID 254659584]

4 LUCARIELLO, Joan M., JURISEVIC, Mojca (urednik, prevajalec), BOSTIC Nina, et al. Drajset
najpomentbneisih psiboloskilh nacel za poucevanje in uienje od vrtca do srednje Sole. Ljubljana: Pedagoska fakulteta, Center
za raziskovanje in spodbujanje nadarjenosti (CRSN), cop. 2016. 38 str. ISBN 978-961-253-195-9.
http://www.apa.org/ed/schools/cpse/top-twenty-principles.aspx. [COBISS.SI-ID 286846970]

5 PLEVNIK, Miha (glavni in odgovorni urednik), CEFERIN Mojca, BOSTIC Nina, KRIZ Andrej. 43. Krkine
nagrade : gnanost povezuje : bornik povzetkov : 23. simpozij, Novo mesto, 18. oktober 2013. Novo mesto: Krka, [2013].
91 str., ilustr. [COBISS.SI-ID 27187239]

Celotna bibliografija je dostopna na COBISSu:
http://izumbib.izum.si/bibliografije/Y20170313105702-A142909539.html



http://cobiss.izum.si/scripts/cobiss?command=DISPLAY&amp;base=COBIB&amp;RID=49094242
http://cobiss.izum.si/scripts/cobiss?command=DISPLAY&amp;base=COBIB&amp;RID=38079842
http://cobiss.izum.si/scripts/cobiss?command=DISPLAY&amp;base=COBIB&amp;RID=254659584
http://www.apa.org/ed/schools/cpse/top-twenty-principles.aspx
http://cobiss.izum.si/scripts/cobiss?command=DISPLAY&amp;base=COBIB&amp;RID=286846976
http://cobiss.izum.si/scripts/cobiss?command=DISPLAY&amp;base=COBIB&amp;RID=27187239
http://izumbib.izum.si/bibliografije/Y20170313105702-A142909539.html

CLOVESKI VIDIKI VARNOSTI

UCNI NACRT PREDMETA/COURSE SYLLABUS

Predmet: Cloveski vidiki varnosti
Course title: Human Aspects of Security
Clanica nosilka/UL UL FRI

Member:

Studijski programi in stopnja
Racunalnistvo in informatika, prva
stopnja, visokosolski strokovni

Univerzitetna koda predmeta/University course code:
Koda uéne enote na ¢lanici/UL Member course code:

Predavanja Seminar Vaje
/Lectures /Seminar /Tutorials
45 30
Nosilec predmeta/Lecturer: David Modic

Vista predmeta/Course type:

Jeziki/Languages:
Vaje/Tutorial:

Pogoji za vkljucitev v delo oz. za opravljanje
studijskih obveznosti:
Vpis v letnik,

Vsebina:

Vsebina predavan;:

Ta predmet zdruzuje dve polji znanja po ACM

kurikulu (Cloveska varnost in Druzbena Varnost).

*  Temelji (teorije in patologija cloveske
komunikacije).

* Upravljanje identitete (potrjevanje ljudi in
naprav, z vidika dinamike uporabnika).

*  Socialni inZeniring (tehnike, mehanika,
dinamika).

*  Zavajanje uporabnika (povrsine grozenj UV,
zavajanje).

*  Zloraba infrastrukture in naprav vedenje
uporabnika (namerna ali nenamerna zloraba,
hekanje, naivno vedenje).

*  Prisila in norme obnasanja (teorije prisile,
sankcioniranje, orodja).

Studijska smer
Ni clenitve (Studijski
program)

Predavanja/Lectures:

Letnik Semestri Izbirnost
1. semester = izbirni
0643977
63779
Klini¢ne vaje Druge oblike = Samostojno  ECTS
/Clinical studija delo
tutorials /Other forms  /Individual
of study student work
105 6

strokovno izbirni predmet/specialist elective course

Anglescina, Slovenscina
Anglescina, Slovenscina

Prerequisites:

Enrollment in study year

Content (Syllabus outline):

Module content:

This module combines two ACM knowledge areas
(Human Security and Societal Security).

Foundations (human communication theories
and its pathology).

Identity Management (authentication of people
and devices, from the perspective of the user).
Social Engineering (techniques, mechanics,
dynamics).

Misleading users (Ul threat surfaces, spoofing).
Infrastructure and device misuse from user
behaviour perspective (intentional and
unintentional system misuse, hacking, naive
behaviour).

Enforcement and rules of behaviour (theories
of enforcement, sanctioning, tools).




* Zaznavanje tveganj in ¢loveska komunikacija * Risk perception and human communication

(formalne in neformalne norme, pretirana (formal and informal norms, overconfidence,
samozavest, iluzija obvladovanja). illusions of control).

* Kibernetska higiena (ustvarjanje gesel, *  Cyber hygiene (password creation, password
shranjevanje gesel, orodja za ublazitev, storage, mitigation tools, identifying levels of
prepoznavanje ravni nastavitev zasebnosti). privacy settings).

+  Cloveski dejavniki informacijske varnosti *  Human security factors

*  Prepoznavanje kibernetskih ranljivostih in *  Cyber vulnerabilities and threats awareness
groZenj (opozorilni znaki o ranljivosti (warning signs of employee vulnerabilities,
zaposlenih, zavedanje o kraji identitete). identity theft awareness).

* Osebno sledenje in digitalni prstni odtis *  Personal tracking and digital footprint
(sledenje lokaciji, omrezno sledenje, sledenje (location tracking, network tracking, personal
osebnim napravam, druzbena omrezja, zbiranje device tracking, social media presence, Open
informacij odprtega tipa). Source Intelligence gathering).

*  DruZbene teorije zasebnosti (teotije, ki * Social theories of privacy (theories that
poudarjajo interakcijo z drugimi ljudmi, ne pa emphasize interacting with other people as
institucionalnih teorij zasebnosti). opposed to organizations).

* Uporabnost in uporabniska izkusnja (vpliv * Usability and user experience (The impact of
uporabnosti na varnost in zasebnost sistema, Usability on the security and privacy of a system,
odnos uporabnikov do spletnega razkrivanja,). users’ online disclosure decisions and

behaviours).

Temeljna literatura in viri/Readings:

Anderson, R. (2021). Security Engineering: A Guide to Building Dependable Distributed Systems (3rd ed.).
Indianapolis: John Wiley and Sons. (izbrana poglavja).

Ariely, D. (2012). The (Honest). Truth About Dishonesty: How We Lie to Everyone---Especially Ourselves:
Harper.

Egelman, S., Molnar, D., Christin, N., Acquisti, A., Herley, C., & Krishnamurthi, S. (2010). Please
Continne to Hold: An empirical study on user tolerance of security delays. Paper presented at the The Ninth Workshop
on the Economics of Information Security (WEIS). 2010, Harvard University, USA.

http:/ /weis2010.econinfosec.org/papers/session3/weis2010_egelman.pdf

Herley, C. (2010). The plight of the targeted attacker in a world of scale. Paper presented at the The Ninth Workshop
on the Economics of Information Security (WEIS). 2010, Harvard University, USA.
http://weis2010.econinfosec.org/papers/session5/weis2010_hetley.pdf

Modic, D., & Ciglari¢, M. (2020, October 2020). Ali sploh znamo pravilno komunicirati? Glas Gospodarstva,
5,22-23.

Wilhelm, T., & Andress, J. (2011). Ninja hacking: unconventional penetration testing tactics and techniques.
Burlington, MA: Syngress/Elsevier.

Cilji in kompetence: Objectives and competences:

Studente seznaniti z varnostjo z vidika ¢loveskih  *  To help the students get an overview of human
virov. aspects of Information Security.

*  Omogociti studentom zmoznost prepoznavanja  *  To enable students to identify threats with an
grozenj s poudarkom na ¢loveskih vektorjih emphasis on human attack vectors.
napada. * To provide students with the required

*  Studentom nuditi potrebna predznania, da bodo background knowledge helping them to
lahko tvorno prispevali k visanju varnosti v constructively contribute to increasing security
podjetjih, kjer bodo zaposleni. posture of the Companies where they will be

*  Nuditi okvirno razumevanje mehkejsih prvin, ki employed.
so nujne za ohranjanje in izbolj$evanje varnosti *  Provide a framework to understanding of the soft
podjetij. knowledge necessary to maintain and improve

enterprise security.

Predvideni Studijski rezultati: Intended learning outcomes:
Po uspesno zakljucenem predmetu bodo studenti After successful completion of the module, the
zmozni: participants will be able to:



Prepoznavati osnovne gradnike varnosti, ko gre
za ljudi.

Razumeti procese socialnega inZzeniringa in tehnik
izdelave.

V grobem razumeti in slediti druzbenim
smernicam povezanim z zasebnostjo in
upravljanjem identitete.

Izpeljati osnovno analizo podatkov in zbiranje
informacij odprtega tipa (OSINT).

Recognize the basic building blocks of security
when it comes to people.

Understand social engineering processes and its
crafting techniques.

Broadly understand and follow societal guidelines
related to privacy and identity management.
Conduct basic data analysis and Open source
intelligence gathering (OSINT). Recognize the
wide range of risks that companies are exposed to

(from global, infrastructural, to local, and human
attack vectors).

Metode poucevanja in uCenja: Learning and teaching methods:
Predavanja, prakti¢ne vaje in demonstracije, projektni = Lectures, lab work, home assignments, project work.
nacin dela pri vajah.

Nacini ocenjevanja:

Nacin (pisni izpit, ustno izprasevanje,
naloge, projekt). project).

Sprotno preverjanje (domace naloge, 50,00 % Continuous (home assignments, project
projektno delo). work).

Konc¢no preverjanje (prakticna aplikacija 50,00 % End-of-Year exam (write-up of a practical
naucenega in zagovor). application of knowledge and oral defence).

Delez/Weight Assessment:
Type (examination, oral, coursework,

Ocenjevalna lestvica: Grading system:

5 - 10, pri ¢emer velja, da je pozitivna ocena od 6 - 10 | 5 - 10, a student passes the exam if he is graded from
6 to 10

Reference nosilca/Lecturer's references:

Modic, D. (2022). Chapter 8. Do Not Distract Me While I Am Winning This Auction: The Psychology of
Auction Fraud. In Y. Hanoch & S. Wood (Eds.). A Fresh Look at Frand: Theoretical and Applied Perspectives (1 ed.,
pp- 240). London, UK: Routledge.

Modic, David, Anderson, Ross in Palomaiki, Jussi. (2018). We Will Make You Like Our Research: The
Development of a Susceptibility-to-Persuasion Scale. PLLOS ONE, 73(3). €0194119. doi:
10.1371/journal.pone.0194119

Modic, David in Anderson, Ross. (2015). It’s All over but the Crying: The Emotional and Financial Impact
of Internet Fraud. IEEE Security & Privacy, 13(5). 99-103. doi: 10.1109/MSP.2015.107

Modic, David in Anderson, Ross. (2014). Reading This May Harm Your Computer: The Psychology of
Malware Warnings. Computers in Human Bebavior, 41, 71-79. doi: 10.1016/j.chb.2014.09.014



DELOVNA PRAKSA

UCNI NACRT PREDMETA/COURSE SYLLABUS

Predmet:

Course title:
Clanica nosilka/UL
Member:

Studijski programi in stopnja

Racunalnistvo in informatika, prva

stopnja, visokosolski strokovni

Univerzitetna koda predmeta/University course code:
Koda uéne enote na ¢lanici/UL Member course code:

Seminar
/Seminar

Predavanja
/Lectures

Nosilec predmeta/Lecturer:

Vista predmeta/Course type:

Jeziki/Languages:

Pogoji za vkljucitev v delo oz. za opravljanje

studijskih obveznosti:

Vsebina:

Delovna praksa
Industrial Practice
UL FRI

Studijska smer Letnik Semestri Izbirnost
Ni clenitve (Studijski 3. letnik 2. semester | obvezni
program)
0070039
63743
Vaje Klini¢ne vaje  Druge oblike = Samostojno  ECTS
/Tutorials /Clinical studija delo
tutorials /Other forms  /Individual
of study student work
225 315 18

Predavanja/Lectures:
Vaje/Tutorial:

Prerequisites:

Content (Syllabus outline):

Temeljna literatura in viri/Readings:

Cilji in kompetence:

Predvideni Studijski rezultati:

Metode poucevanja in uCenja:

Nacini ocenjevanja:

Objectives and competences:

Intended learning outcomes:

Learning and teaching methods:

DeleZ/Weight Assessment:




Ocenjevalna lestvica: Grading system:

Reference nosilca/Lecturer's references:



DIGITALNA VEZJA

UCNI NACRT PREDMETA/COURSE SYLLABUS

Predmet: Digitalna vezja

Course title: Digital Circuits

Clanica nosilka/UL UL FRI

Member:

Studijski programi in stopnja Studijska smer Letnik Semestri  Izbirnost
Racunalnistvo in informatika, prva Ni clenitve (Studijski 1. semester | izbirni
stopnja, visokosolski strokovni program)

Univerzitetna koda predmeta/University course code: = 0039662
Koda uéne enote na ¢lanici/UL Member course code: | 63718

Predavanja Seminar Vaje Klini¢ne vaje  Druge oblike = Samostojno  ECTS
/Lectures /Seminar /Tutorials /Clinical studija delo
tutorials /Other forms  /Individual
of study student work
45 10 20 105 6

Nosilec predmeta/Lecturer: Miha Mogkon

Vista predmeta/Course type:  izbirni predmet/elective course

Jeziki/Languages: Predavanja/Lectures: Slovenscina
Vaje/Tutorial: Slovenscina

Pogoji za vkljucitev v delo oz. za opravljanje Prerequisites:

studijskih obveznosti:

Boolova algebra in osnovna matematika. Boolean algebra and basic mathematics.

Vsebina: Content (Syllabus outline):

Uvod v logi¢na vezja Introduction to logic circuits

Signali, stikala Signals, switches

Transistotji, logi¢ne druzine Transistors, Logic families

Logi¢na vrata in logi¢ne funkcije Logic gates and functions

Booleova algebra in minimizacija funkcij Boolean algebra and simplification

Kombinacijska digitalna vezja Combinational digital circuits

Sinhronska sekvencna vezja Synchronous sequential circuits

Kon¢éni avtomati Finite automata

Programabilna digitalna vezja Programmable digital circuits

Pomnilniki (ROM, RAM) Memories (ROM, RAM)

Prakti¢ni pristopi Practical approaches

Temeljna literatura in viri/Readings:
R.J. Tocci, N.S. Widmer, G.L. Moss, Digital Systems Principles in Applications, Pearson Education, 2018
M. Trebar, Osnove logi¢nih vezij, Ucbenik, 2005

Cilji in kompetence: Objectives and competences:




Cilj predmeta je Studentom racunalnistva in
informatike podati osnovne znacilnosti digitalnih
vezij, ki tvorijo temeljne dele vsakega racunalniskega
sistema. Poleg tega je cilj podati tudi razumevanje
dogajanja v racunalniku na logi¢nem in elektri¢cnem
nivoju.

Kompetence:

Zmoznost razumevanja in reSevanja profesionalnih
izzivov v ra¢unalni$tvu in informatiki.

Zmoznost uporabe pridobljenega znanja pri
samostojnem delu pti resevanju tehnicnih in
znanstvenih problemov v racunalni$tvu in
informatiki; zmoznost nadgradnje pridobljenega
znanja.

Prakti¢no znanje in vescine, potrebne za uspesno
profesionalno delo v racunalnistvu in informatiki.
Zmoznost samostojne izvedbe inzenirskih in
organizacijskih nalog v dolo¢enih ozkih podrocjih in
samostojnega resevanja specificnih dobro definiranih
nalog v racunalnistvu in informatiki.

Osnovne vescine v racunalnistvu in informatiki,
moznost nadaljevanja $tudija na drugi stopnji.

Predvideni Studijski rezultati:

Znanje in razumevanje:

Poznavanje temeljnih konceptov digitalnih vezij;
poznavanje elektricnih zakonitosti delovanja
racunalnika. Razumevanje pomena in uporabe
digitalnih vezij in elektri¢nega ozadja pojavov v
racunalniku.

Uporaba:

Osnovno razumevanje elektricnega dogajanja v
racunalniku je pomembno pri nacrtovanju, analizi in
vrednotenju racunalniskih sistemov, koristno pa je za
vse inzenirje racunalnistva in informatike.
Refleksija:

Na podlagi temeljnih znanj in primerov iz prakse se
pridobi sposobnost razumevanja, uporabe,
vrednotenja, analize in nacrtovanja digitalnih vezij v
racunalniskih sistemih.

Prenosljive spretnosti:

Prakti¢ni pristop pti reSevanju problemov nudi
nadgradnjo temeljnih znanj in povezovanje
problematik na sorodnih podro¢jih.

Metode poucevanja in uCenja:
Predavanja, laboratorijske vaje, delo doma.

This course aims to present to students of computer
science the basic features of digital circuits, which
form fundamental parts of every computer system.
Moreover, the objective is also to provide an
understanding of computer operation at logical and
electrical level.

Competences:

The ability to understand and solve professional
challenges in computer and information science.
The ability to apply acquired knowledge in
independent work for solving technical and scientific
problems in computer and information science; the
ability to upgrade acquired knowledge.

Practical knowledge and skills necessary for
successful professional work in computer and
information science.

The ability to independently perform engineering and
organisational tasks in certain narrow areas and
independently solve specific well-defined tasks in
computer and information science.

Basic skills in computer and information science,
allowing the continuation of studies in the second
study cycle.

Intended learning outcomes:

Knowledge and understanding:

Knowing the basic concepts of digital circuits;
understanding the electrical basics of computer
operation. Understanding the application of digital
circuits and the electrical background of computer
phenomena.

Application:

Basic understanding of electrical phenomena in
computers is important in the design, analysis and
benchmarking of computer systems. Besides, it is
useful for every computer or informatics engineer.
Reflection:

Based on the basic knowledge and practical examples
the student obtains the ability of understanding,
usage, evaluation, analysis and design of digital
circuits in computer systems.

Transferable skills:

Practical approach to problem solving provides an
upgrade of the fundamental skills and integration of
issues in related areas.

Learning and teaching methods:
Courses, lab exercises, homeworks.

Nacini ocenjevanja: DeleZ/Weight Assessment:

Sprotno prevetjanje: laboratorijske vaje, 30,00 % Midterm assessment: laboratory exercises,
domace naloge, kolokviji homeworks, midterm exams

Koncno preverjanje: pisni 35,00 % Final assessment: written

in teoreticni izpit 35,00 % and theoretical exam

Ocene: 6-10 pozitivno, 5 negativno (v skladu
s Statutom UL).

Grading: 6-10 pass, 5 fail. and (according to
the rules of University of Ljubljana).



Ocenjevalna lestvica: Grading system:

Reference nosilca/Lecturer's references:
Pet najpomembnejsih del:

VEROVSEK, Spela, JUVANCIC, Matevz, PETROVCIC, Simon, ZUPANCIC, Tadeja, SVETINA,
Matija, JANEZ, Miha, PUSNIK, Ziga, VELIKAJNE, Nina, MOSKON, Miha. An integrative approach to
neighbourhood sustainability assessments using publicly available traffic data. Computers, Environment
and Urban Systems. July 2022, vol. 95, 101805. DOI: 10.1016/j.compenvurbsys.2022.101805.

REZEN, Tadeja, MARTINS, Alexandre, MRAZ, Miha, ZIMIC, Nikolaj, ROZMAN, Damjana,
MOSKON, Miha. Integration of omics data to generate and analyse COVID-19 specific genome-scale
metabolic models. Computers in Biology and Medicine. June 2022, vol. 145, 105428. DOI:
10.1016/j.compbiomed.2022.105428.

WALAKIRA, Andrew, ROZMAN, Damjana, REZEN, Tadeja, MRAZ, Miha, MOSKON, Miha. Guided
extraction of genome-scale metabolic models for the integration and analysis of omics data.
Computational and Structural Biotechnology Journal. 2021, vol. 19, pp. 3521-3530. DOI:
10.1016/j.¢sbj.2021.06.009.

MOSKON, Miha, PUSNIK, Ziga, ZIMIC, Nikolaj, MRAZ, Miha. Field-programmable biological circuits
and configurable (bio)logic blocks for distributed biological computing. Computers in Biology and
Medicine. [Print ed.]. Jan. 2021, vol. 128, pp. 1-9. DOI: 10.1016/j.compbiomed.2020.104109.

MOSKON, Miha, KOMAC, Roman, ZIMIC, Nikolaj, MRAZ, Miha. Distributed biological computation :
from oscillators, logic gates and switches to a multicellular processor and neural computing applications.
Neural computing & applications. Aug. 2021, vol. 33, no. 15, pp. 8923-8938. DOI: 10.1007/s00521-021-
05711-6.

Celotna bibliografija je dostopna na naslovu
https:/ /bib.cobiss.net/bibliographies/si/webBiblio /bib201 20220614 173808 a110484579.html



https://bib.cobiss.net/bibliographies/si/webBiblio/bib201_20220614_173808_a110484579.html

DIGITALNO PROCESIRANJE SIGNALOV

UCNI NACRT PREDMETA/COURSE SYLLABUS

Predmet: Digitalno procesiranje signalov
Course title: Digital Signal Processing
Clanica nosilka/UL UL FRI
Member:
Studijski programi in stopnja Studijska smer Letnik Semestri  Izbirnost
Racunalnistvo in informatika, prva Ni clenitve (Studijski 2. semester | izbirni
stopnja, visokosolski strokovni program)
Univerzitetna koda predmeta/University course code: = 0039663
Koda uéne enote na ¢lanici/UL Member course code: = 63744
Predavanja Seminar Vaje Klini¢ne vaje  Druge oblike = Samostojno  ECTS
/Lectures /Seminar /Tutorials /Clinical studija delo
tutorials /Other forms  /Individual
of study student work
45 30 105 6
Nosilec predmeta/Lecturer: Robert Rozman
Vista predmeta/Course type:  izbirni predmet /elective course
Jeziki/Languages: Predavanja/Lectures: Slovenscina
Vaje/Tutorial: Slovenscina

Pogoji za vkljucitev v delo oz. za opravljanje
studijskih obveznosti:

Vsebina:

Temeljni cilj je predstavitev sistemov, orodij in metod

za digitalno procesiranje signalov (DPS).

Digitalni signali in metode za njihovo analizo ter

obdelavo so dandanes nepogresljivi del vecine

racunalniskih sistemov, ki nezadrzno prodirajo v nase

zivljenje; Se posebej pa tovrstno znanje postaja

pomembno za bodoce racunalniske strokovnjake.

Zato pri tem predmetu spoznamo to podrocje s

poudarkom na praktiénem vidiku poznavanja in

uporabe najpomembnejsih metod s tega podrocja na

najbolj razsirjenih vrstah digitalnih signalov (zvoki,

slike, vecdiomenzionalna tipala, ...).

Pregled vsebine predavanj:

1. Uvod v digitalno procesiranje signalov

2. Osnove vzorcéenja in rekonstrukcije signalov

3. Diskretni signali in diskretni sistemi

4. Diskretni signali in sistemi v frekvencnem
prostoru

Prerequisites:

Content (Syllabus outline):

The basic objective is to present systems, tools and

methods for digital signal processing (DSP).

Digital signals and methods for their analysis and

processing are now an indispensable part of most

computer systems, which are inexorably penetrating

into our life; this kind of knowledge is becoming

especially important for future computer

professionals. Therefore, in this course, we learn

about this area with emphasis on the practical aspect

of knowledge and application of the most important

methods in this field to the most widely used types of

digital signals (sounds, images, , sensors fusion, ...).

An overview of the lectures:

1. Introduction to Digital Signal Processing

2. Basics of Sampling and Reconstruction of Signals

3. Discrete-Time Signals and Systems

4. Discrete Signals and Systems in Frequency
Domain




5. Diskretni Fourierov Transform (DFT), FFT
algoritem in njuna uporaba

6. Digitalni filtri (KEO, NEO)

7. Nacrtovanje digitalnih filtrov

8. Digitalno procesiranje zvocnih, govornih,
bioloskih in slikovnih signalov

9. Izbrane teme s podroc¢ja DPS (npr. razpoznava
govora, priprava znacilk za uporabo na podrogjih
umetne inteligence in strojnega ucenja, realizacija
procesiranja na realnih vgrajenih platformah,
uporaba sodobnih merilnih naprav -
osciloskopov, ...)

10. V okviru laboratorijskih vaj pridobljeno znanje
utrjujemo in poglabljamo z reSevanjem aktualnih
in zanimivih prakti¢nih primerov. Pri tem
spoznavamo predstavljene koncepte tudi s
prakti¢nega vidika. Studenti izdelajo lastne
projekte po svojih idejah.

Na primerih prakti¢ne uporabe, predvsem na

podrocju obdelave zvoka, naj bi $tudent dobil

vpogled v sodobne metode na tem podrocju in
njihovo prakti¢no uporabnost.

Obravnavamo tudi zanimive aktualne probleme, kot

so 3D zvok, razpoznavanje govora, detekcija in

analiza zvokov, sinteza zvoka instrumentov, analiza
bioloskih signalov, procesiranje signalov s pomocjo
umetne inteligence in strojnega ucenja,
implementacija metod na vgrajenih sistemih, ...

Temeljna literatura in viri/Readings:

5. Discrete Fourier Transform (DFT), FFT
algorithm and their applications

6. Digital Filters (FIR, IIR)

7. Digital filter design

8. Digital Signal Processing of Audio, Speech,
Biological and visual signals

9. Selected topics in the field of DSP (e.g., speech
recognition, feature extraction for use in the
fields of artificial intelligence and machine
learning, implementation of processing on real
embedded platforms, use of modern measuring
instruments — oscilloscopes)

10. In the context of laboratory sessions, we
consolidate and deepen our knowledge with
solving well known and interesting practical
examples. In doing so, we learn the presented
concepts also from a practical point of view.
Students create their own projects based on their
own ideas.

In cases of practical applications particularly in the

field of sound processing student should gain insight

into modern methods in the field and their practical
applicability.

We also address interesting current issues such as 3D

sound, speech recognition, sound detection and

analysis, musical instrument sound synthesis,
biological signal analysis, and signal processing using
artificial intelligence and machine learning,
implementation on embedded systems, etc.

Richard G. Lyons: Understanding Digital Signal Processing, Pearson Education Limited, 2011.
John G. Proakis, Dimitris I<. Manolakis. Digital Signal Processing, Principles, Algorithms and Applications,

Pearson, 2021.

Alan V. Oppenheim, Ronald W. Schafer. Discrete-Time Signal Processing, Pearson Education Limited, 2014.

Vsa dodatna gradiva so dosegljiva v spletni ucilnici.

Cilji in kompetence:

Predstavitev podrocja digitalnega procesiranja
signalov: sistemov, matemati¢nih orodij in metod za
obdelavo ali analizo digitalnih signalov. Na primerih
prakti¢ne uporabe naj bi Student dobil vpogled v
sodobne metode (algoritme) in sisteme DPS.
Predvidene kompetence:

poznavanje terminologije iz podrocja digitalnega
procesiranja signalov

prakti¢na znanja in vescine iz aparaturne, programske
in informacijske tehnologije potrebna za uspesno
strokovno delo na podrodju racunalnistva in
informatike

sposobnost uporabe pridobljenega znanja za
samostojno resevanje tehni¢nih in znanstvenih
problemov v racunalni$tvu in informatiki; sposobnost
nadgradnje pridobljenega znanja

sposobnost razumevanja in resevanja strokovnih
1zzivov v racunalni$tvu in informatiki

Objectives and competences:

Presentation of the field of digital signal processing:
systems, mathematical tools and methods for
processing or analysis of digital signals. With practical
cases the student should gain insight into the modern
DSP methods (algorithms) and systems.

Planned competencies:

knowledge of terminology in the field of digital signal
processing

practical knowledge and skills of computer hardware,
software and information technology necessary for
successful professional work in computer and
information science

the ability to apply acquired knowledge in
independent work for solving technical and scientific
problems in computer and information science; the
ability to upgrade acquired knowledge

the ability to understand and solve professional
challenges in computer and information science



napredna analiza digitalnih signalov v ¢asovnem in
frekvencnem prostoru v povezavi s strojnim ucenjem
in umetno inteligenco

nacrtovanje in implementacija sistemov za digitalno
procesiranje signalov na realnih sistemih
poznavanje in realizacija digitalnih filtrov

analiza in obdelava zvoc¢nih, govornih, bioloskih in
slikovnih signalov

reSevanje prakticnih problemov s podrocja obdelave
digitalnih signalov

sposobnost uporabe sodobnih merilnih naprav —
osciloskopov, analizatorjev, ...

poznavanje odprtokodnih ali lahko dostopnih orodij
za digitalno procesiranje signalov

Predvideni Studijski rezultati:

Znanje in razumevanje:

Osnovni cilj je pridobiti znanja o postopkih s
podrodja digitalnega procesiranja signalov in njihovi
uporabi pri resevanju prakticnih problemov s tega
podrodja v tesni povezavi s sodobnimi tehnologijami.
Uporaba:

Razumevanje DPS je pomembno za naértovanje in
implementacijo tovrstnih postopkov v sodobnih
racunalniskih, komunikacijskih in multimedijskih
sistemov.

Refleksija:

Povezati matemati¢ne metode in realne digitalne
signale ter sisteme za njihovo obdelavo v praksi.
Prenosljive spretnosti - niso vezane le na en
predmet:

Predmet se dopolnjuje s predmeti s podrocij
multimedijskih sistemov, arhitekture in organizacije
racunalnikov, vhodno-izhodnih naprav in
racunalni$kih komunikacij.

Metode poucevanja in uCenja:

Predavanja, laboratorijske vaje, domace naloge in
projekt.

Na laboratorijskih vajah spoznavamo prakti¢no
vrednost predstavljenih metod pri reSevanju aktualnih
problemov s tega podrocja. Pridobljeno znanje in
vescine Studenti uporabijo pri izdelavi lastnega
projekta.

advanced analysis of digital signals in time and
frequency domain

design and implementation of systems for digital
signal processing on real systems

knowledge and implementation of digital filters
analysis and processing of audio, speech, biological
and image signals

solving practical problems in the field of sound and
biological signal processing

ability to use modern measuring instruments —
oscilloscopes, analyzers, etc

knowledge of open source or easily accessible tools
for digital signal processing

Intended learning outcomes:

Knowledge and understanding:

The main objective is to acquire knowledge of
procedures in the field of digital signal processing and
their application in solving practical problems in this
field, in close connection with modern technologies.
Application:

Basic understanding of DSP is important for the
design and implementation of such procedures in
modern computing, communication and multimedia
systems.

Reflection:

Connect mathematical methods with realistic digital
signals and systems for their processing in practice.
Transferable skills:

Complements the knowledge in the fields of
multimedia systems, computer architecture and
organization, input-output devices, and computer
communications.

Learning and teaching methods:

Lectures, laboratory sessions, homework assignments
and project.

In the lab, we learn about the practical value of the
presented methods in solving the current problems in
this area. The acquired knowledge and skills are
applied by the students in the creation of their own
project.

Nacini ocenjevanja: DeleZ/Weight Assessment:

Sprotno preverjanje (laboratorijsko delo, 50,00 % Continuous verification (lab-work,
domace naloge in projekt) homework and project)

Koncno preverjanje (ustni izpit) 50,00 % Final (oral exam)

Ocenjevalna lestvica:
5 - 10, pri ¢emer velja, da je pozitivna ocena od 6 - 10

Reference nosilca/Lecturer's references:

Grading system:
5 - 10, a student passes the exam if he is graded from
6to 10



ROZMAN, Robert. Asymmetric windows in digital signal processing. V: HURSON, A. R. (ur.),
MILUTINOVIC, Veliko (ut.). Advances in computers. 1st ed. Cambridge (MA) [etc.]: Academic Press, an imprint
of Elsevier, cop. 2020. Str. 183-249, graf. prikazi. Advances in computers, vol. 110, iss. ISBN 978-0-12-
820196- ISSN 0065-2458. DOI: 10.1016/bs.adcom.2019.07.004. [COBISS.SI-ID 60908547], [ICR, SNIP,
WoS, Scopus]

ROZMAN, Robert, KODEK, Dusan. Using asymmetric windows in automatic speech recognition. Speech
communication. [Print ed.]. 2007, vol. 49, no. 4, str. [268]-276. ISSN 0167-6393. [COBISS.SI-ID 5890388, [ICR,
SNIP, WoS do 25. 4. 2021: st. citatov (T'C): 11, ¢istih citatov (CI): 10, Scopus do 25. 4. 2021: $t. citatov (T'C):
17, cistih citatov (CI): 15]

RISOJEVIC, Vladimir, ROZMAN, Robert, PILIPOVIC, Ratko, CESNOVAR, Rok, BULIC, Patricio.
Accurate indoor sound level measurement on a low-power and low-cost wireless sensor node. Sensors. 2018,
vol. 18, no. 7, str. 1-22, ilustr. ISSN 1424-8220. http://www.mdpi.com/1424-8220/18/7/2351, DOL:
10.3390/s18072351. [COBISS.SI-ID 1537843395], [ICR, SNIP, WoS do 30. 4. 2023: st. citatov (TC): 15, ¢istih
citatov (CI): 14, Scopus do 29. 4. 2023: st. citatov (T'C): 19, cistih citatov (CI): 18]

ROZMAN, Robert. Enostavnejsa zasnova sistema za razpoznavanje govora. Elektrotehniski vestnik.
[Slovenska tiskana izd.]. 2013, letn. 80, st. 4, str. 171-176, ilustr. ISSN 0013-5852. [COBISS.SI-1D

106192201, ROZMAN, Robert. Design of low-power wireless sensor network with simplified protocol. The
IPSI BgD transactions on internet research. [Print ed.]. Jan. 2019, vol. 15, no. 1, str. 57-63, ilustr. ISSN 1820-
4503. [COBISS.SI-ID 60927491]

ROZMAN, Robert. "CSLU Toolkit": napredne govorne tehnologije za nekomercialno uporabo tudi v
slovenskem jeziku. V: RAJKOVIC, Vladislav (ur.), URBANCIC, Tanja (ur.), BERNIK, Mojca (ut.). I'zgsja in
izobragevanje v informacijski drugbi. Kranj: Moderna organizacija, 2000. Str. 572-576. Organizacija, Letn. 33, 2000,
st. 8. ISSN 1318-5454. [COBISS.SI-ID 2905107]

Celotna bibliografija je dostopna na SICRISu: https://cris.cobiss.net/ecris /si/sl/researcher/8611



https://dx.doi.org/10.1016/bs.adcom.2019.07.004
https://plus.si.cobiss.net/opac7/bib/60908547?lang=sl
https://plus.si.cobiss.net/opac7/jcr?c=sc=0065-2458+and+PY=2019&amp;amp;amp;r1=true&amp;amp;amp;lang=sl
https://plus.si.cobiss.net/opac7/snip?c=sc=0065-2458+and+PY=2019&amp;amp;amp;r1=true&amp;amp;amp;lang=sl
http://gateway.isiknowledge.com/gateway/Gateway.cgi?GWVersion=2&amp;amp;amp;SrcAuth=Alerting&amp;amp;amp;SrcApp=Alerting&amp;amp;amp;DestApp=WOS&amp;amp;amp;DestLinkType=FullRecord&amp;amp;amp;UT=000608834000005
http://www.scopus.com/inward/record.url?partnerID=2dRBettD&amp;amp;amp;eid=2-s2.0-85069665347
https://plus.si.cobiss.net/opac7/bib/5890388?lang=sl
https://plus.si.cobiss.net/opac7/jcr?c=sc=0167-6393+and+PY=2007&amp;amp;amp;r1=true&amp;amp;amp;lang=sl
https://plus.si.cobiss.net/opac7/snip?c=sc=0167-6393+and+PY=2007&amp;amp;amp;r1=true&amp;amp;amp;lang=sl
http://gateway.isiknowledge.com/gateway/Gateway.cgi?GWVersion=2&amp;amp;amp;SrcAuth=Alerting&amp;amp;amp;SrcApp=Alerting&amp;amp;amp;DestApp=WOS&amp;amp;amp;DestLinkType=FullRecord&amp;amp;amp;UT=000246313700002
http://www.scopus.com/inward/record.url?partnerID=2dRBettD&amp;amp;amp;eid=2-s2.0-34047169709
http://www.mdpi.com/1424-8220/18/7/2351
https://dx.doi.org/10.3390/s18072351
https://plus.si.cobiss.net/opac7/bib/1537843395?lang=sl
https://plus.si.cobiss.net/opac7/jcr?c=sc=1424-8220+and+PY=2018&amp;amp;amp;r1=true&amp;amp;amp;lang=sl
https://plus.si.cobiss.net/opac7/snip?c=sc=1424-3210+and+PY=2018&amp;amp;amp;r1=true&amp;amp;amp;lang=sl
http://gateway.isiknowledge.com/gateway/Gateway.cgi?GWVersion=2&amp;amp;amp;SrcAuth=Alerting&amp;amp;amp;SrcApp=Alerting&amp;amp;amp;DestApp=WOS&amp;amp;amp;DestLinkType=FullRecord&amp;amp;amp;UT=000441334300373
http://www.scopus.com/inward/record.url?partnerID=2dRBettD&amp;amp;amp;eid=2-s2.0-85050549463
https://plus.cobiss.net/cobiss/si/sl/bib/10619220
https://plus.si.cobiss.net/opac7/bib/60927491?lang=sl
https://plus.cobiss.net/cobiss/si/sl/bib/2905107
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DIPLOMSKI SEMINAR

UCNI NACRT PREDMETA/COURSE SYLLABUS

Predmet: Diplomski seminar
Course title: Diploma seminar
Clanica nosilka/UL UL FRI
Member:
Studijski programi in stopnja Studijska smer Letnik Semestri  Izbirnost
Racunalnistvo in informatika, prva Ni clenitve (Studijski 3. letnik 2. semester | obvezni
stopnja, visokosolski strokovni program)
Univerzitetna koda predmeta/University course code: = 0070038
Koda uéne enote na ¢lanici/UL Member course code: | 63770

Predavanja Seminar Vaje Klini¢ne vaje  Druge oblike = Samostojno  ECTS

/Lectures /Seminar /Tutorials /Clinical studija delo

tutorials /Other forms  /Individual
of study student work
15 165 6

Nosilec predmeta/Lecturer: Ziga Emersic

Vista predmeta/Course type:

Jeziki/Languages:
Vaje/Tutorial:

Pogoji za vkljucitev v delo oz. za opravljanje
studijskih obveznosti:

Pogoj za vkljucitev v delo je vpis v 3. letnik studija.
Student lahko opravi vse obveznosti pri predmetu
sele po tem, ko opravi vse preostale obveznosti na
studijskem programu.

Vsebina:

Poduk o pomenu in poteku izdelave diplomskega

dela:

*  Kako se lotimo iskanja in pregledovanja
relevantne literature za izbrano temo. Vrste
znanstvenih besedil, postopki objavljanja (zapzt,
odprti dostop, financiranje). Etika in za$cita
intelektualne lastnine (patenti, licence, avtorske
pravice).

* Pisanje strokovnih in znanstvenih besedil (vrste,
struktura, citiranje, priprava, jezik, recenziranje),
kako pisemo posamezne dele diplomskega dela in
posamezne dela ¢lanka, vrstni red pisanja.
Vizualno in logi¢no urejanje besedil.

*  Pripravljanje podpornih vizualnih materialov
(oblikovanje slik, priprava diagramov)

Predavanja/Lectures:

obvezni predmet /compulsoty coutse

Slovenscina
Slovenscina

Prerequisites:

Enrollment into 3rd year of studies. The course work
may be completed in full only after the student has
passed all other requirements of the study
programme.

Content (Syllabus outline):

Instruction on the significance and process of writing

a thesis:

*  How to approach searching and reviewing
relevant literature for the chosen topic. Types of
scientific texts, publication processes (closed
access, open access, funding). Ethics and
protection of intellectual property (patents,
licenses, copyrights).

*  Writing technical and scientific texts (types,
structure, citation, preparation, language, peer
review), how to write individual parts of the
thesis and of a scientific paper, the writing order.
Visual and logical text structuring,

*  Preparing visual support materials (image design,
diagram creation)




Samoorganizacija in pomen obvladovanja osebne
produktivnosti, metode za osebno produktivnost,
projektni pristop k doseganju ciljev (tradicionalni,
adaptivni in ekstremni projekti), kreativnost in
nacrtovanje kariere.

Priprava projekcijskih materialov, nacela dobre
predstavitve, govorno nastopanje, zaznavne in
komunikacijske sposobnosti pri ¢loveku.
Izdelava in zagovor diplomskega dela: Poleg
predavanj zajema predmet tudi izdelavo in
zagovor diplomskega dela v sodelovanju z
izbranim mentorjem.

Temeljna literatura in viti/Readings:
1. Joseph A. Devito. Human Communication, The Basic Course. 11th Edition, Allyn & Bacon, 2008.

2. ]. Clear, Atomic Habits: An Easy & Proven Way to Build Good Habits & Break Bad Ones, Rev. ed. New
York, NY, USA: Avery, 2023.3. R. K. Wysocki, R. McGary. Effective Project Management, Traditional,
Adaptive, Extreme, 3rd Edition. Wiley, Indianapolis, IN, 2003.

4. D. Allen. Getting Things Done: The Art of Stress-Free Productivity. Penguin Books, 2001.

5. Internetni viri za preiskovanje znanstvene literature (Google Scholar, Microsoft Academic Research, Web of
Knowledge, Cobiss, SICRIS).

Cilji in kompetence:
Cilj predmeta je izdelava diplomskega dela, zaklju¢ne
naloge na studijskem programu:

Studenta Zelimo na strukturiran nacin pripeljati
vse Studente do dobro napisanega diplomskega
dela, v skladu z vsemi strokovnimi in eti¢nimi
zahtevami

Okvir diplomskega seminarja bo poskrbel, da se
na projektni nacin lotijo dela na diplomskem
delu. Mentor pri diplomskem delu, ki si ga bo
student moral izbrati, bo imel vlogo narocnika, ki
bo skupaj s studentom definiral temo
diplomskega dela. Diplomski seminar pa bo
poskrbel da bo delo na diplomskem delu
napredovalo po predvidenem terminskem nacrtu
in na metodolosko primeren nacin.

Po vsebinski plati bo torej delo posameznega
studenta v okviru diplomskega seminarja
doloceno z njegovo izbrano diplomsko temo,
predavanja pa bodo pokrila splosna znanja o tem,
kako se lotiti tega dela in na kaj je potrebno paziti
(organizacija dela, osebna produktivnost,
preiskovanje literature, spletne zmogljivosti,
pisanje, citiranje, ocenjevanje, objavljanje,
govorne predstavitve, intelektualna lastnina,
etika). Vaje pri predmetu pa bodo poskrbele, da
bodo rezultati Studentskega dela sproti in skrbno
pregledani vsaj po formalni plati, tako da se bodo
mentotji diplomskih del lahko osredotocili le na
vsebinske vidike.

Cilj predmeta je tudi pretok idej in krepitev
kolektiva znotraj generacije na osnovi diskusij po
ustnih nastopih.

Self-organization and the importance of
managing personal productivity, methods for
personal productivity, project-based approaches
to goal achievement (traditional, adaptive, and
extreme projects), creativity, and career planning.
Preparation of projection materials, principles of
effective presentations, public speaking, human
perceptual and communication abilities.
Completion and defense of the diploma
thesis: in addition to the lectures, the course
includes individual work on the diploma thesis
under the supervision on the thesis advisor.

Objectives and competences:
The goal of the course is to write the diploma thesis:

L]

Within the course we direct a student in
structured way to a successfully completed
diploma thesis which meets all the required
professional and ethical standards.

The framework of this course will assure that the
students will take a project based approach to
their diploma theses. The thesis advisor selected
by the student from among the faculty will,
together with the student, define the topic of the
thesis. The Diploma seminar will assure that the
work on the thesis will progtress according to the
defined schedule and using proper methodology.
The actual work of each student in this diploma
seminar will be determined by the selection of his
diploma topic, while the lectures will cover
general knowledge on how to approach this work
(organization of work, personal productivity,
searching of literature, Internet resources, writing,
citing, reviewing, publishing, oral presentations,
intellectual property, ethics). Tutorials will assure
that all results of the student's work will be
carefully and timely evaluated at least on formal
basis, so that the mentors of diploma theses will
be able to concentrate solely on the actual
contents.

The goal of the seminar is also to encourage the
flow of ideas and discussions within each
generation of students after oral presentations.



Predvideni §tudijski rezultati: Intended learning outcomes:

*  Znanje in razumevanje: *  Knowledge and understanding:

*  Vizualno in logi¢no urejanje tekstov, *  Visual and logical text editing, technical
strokovni jezik, akademsko publiciranje, language, academic publishing, bibliometry,
bibliometrija, intelektualna lastnina (patenti, intellectual property (patents, licences, author
licence, avtorske pravice), etika in rights), ethics and plagiarism, project
plagiatorstvo, projektni pristop k doseganju approach to achieving goals (classical,
ciljev (klasi¢ni, adaptivni in ekstremni adaptive and extreme projects), work in
projekti), delo v skupini, javno komuniciranje groups, public communication (oral,

(ustno, tradicionalni mediji, medmrezje), traditional media, Internet), creativity and
kreativnost in nacrtovanje kariere. career planning.

*  Uporaba: *  Application:

*  Orodja za pisanje akademskih besedil, orodja * Tools for writing academic texts, tools for
za iskanje in pregledovanje literature, orodja searching and reviewing literature, tools for
za govorne predstavitve, sistemi osebne oral presentations, personal productivity
produktivnosti.Refleksija: systems Reflection:

*  Spoznanje, da je uspesno komuniciranje o *  Realization that successful communication of the
rezultatih svojega dela predpogoj za njegovo results of one’s own work is a necessary
ustrezno vrednotenje. prerequisite for its proper assessment.

* Prenosljive spretnosti - niso vezane le na en *  Transferable skills:
predmet: *  Search for information, the ability to present
» Iskanje informacij, sposobnost predstavitve results in written form and in the form of

dosezkov v pisni obliki in v obliki ustne oral presentations are an essential part of any
prezentacije so nujen del dobre inzenirske good engineering education.
izobrazbe.

Metode poucevanja in uCenja: Learning and teaching methods:

Individualno delo z mentorjem. Individual work with thesis advisor. Lectures and

Predavanja, prakti¢ne vaje z ustnimi nastopi, tutorials, oral presentations, homeworks and tutor

seminarski nacin dela pri domacih nalogah, based instruction.

tutorski nacin dela.

Nacini ocenjevanja: DeleZz/Weight Assessment:

Diplomsko delo 100,00 % Diploma thesis

Ocenjevalna lestvica: Grading system:

5 - 10, pri ¢emer velja, da je pozitivna ocena od 6 - 10 = 5 - 10, a student passes the exam if he is graded from
6to 10

Reference nosilca/Lecturer's references:

[1] 7. Emersi¢, V. Struc, and P. Peer, “Ear recognition: More than a survey,” Neurocomputing, vol. 255, pp.
26-39, Sep. 2017, doi: 10.1016/j.neucom.2016.08.139.

2] 7. Emer$i¢, L. L. Gabriel, V. Struc, and P. Peer, “Convolutional encoder-decoder networks for pixel-wise
ear detection and segmentation,” IET Biometrics, vol. 7, no. 3, pp. 175-184, May 2018, doi: 10.1049/iet-
bmt.2017.0240.

[3] 7. Emersi¢, B. Meden, P. Peer, and V. Struc, “Evaluation and analysis of ear recognition models:
Performance, complexity and resource requirements,” Neural Comput. Appl., vol. 32, no. 20, pp. 15785—
15800, Oct. 2020, doi: 10.1007/s00521-018-3530-1.

[4] 7. Emersi¢, D. étepec, V. Struc, and P. Peer, “Training convolutional neural networks with limited training
data for ear recognition in the wild,” in Proc. 12th IEEE Int. Conf. Autom. Face Gesture Recognit. (FG),
Washington, DC, USA, May/Jun. 2017, pp. 897-994, doi: 10.1109/FG.2017.123.

[5] Z. Emersi¢ et al., “The unconstrained ear recognition challenge,” in Proc. IEEE Int. Joint Conf.
Biometrics (IJCB), Denver, CO, USA, Oct. 2017, pp. 715-724, doi: 10.1109/BTAS.2017.8272761.

Celotna bibliografija je dostopna na SICRISu:

https://cris.cobiss.net/ecris/si/sl/researcher/50289.



https://cris.cobiss.net/ecris/si/sl/researcher/50289




DISKRETNE STRUKTURE

UCNI NACRT PREDMETA/COURSE SYLLABUS

Predmet: Diskretne strukture
Course title: Discrete Structures
Clanica nosilka/UL UL FRI

Member:

Studijski programi in stopnja
Racunalnistvo in informatika, prva

stopnja, visokosolski strokovni program)

Univerzitetna koda predmeta/University course code:
Koda uéne enote na ¢lanici/UL Member course code:

Predavanja Seminar Vaje
/Lectures /Seminar /Tutorials
45 30

Nosilec predmeta/Lecturer: Gasper Fijavz

Vista predmeta/Course type:

Jeziki/Languages:
Vaje/Tutorial:

Pogoji za vkljucitev v delo oz. za opravljanje
studijskih obveznosti:

Vsebina:

predavanja:

Naravna Stevila. Indukcija.

Izjavni racun. Resni¢nostna tabela izjavnega izraza.
Konstrukcijsko drevo izjavnega izraza. Nabori
izjavnih veznikov. Sklepanje v izjavnem racunu.
Osnovno o predikatnem rac¢unu.

Mnozice, mo¢ mnozic, funkcije. Osnove prestevanja.

Relacije. Lastnosti relacij. Graf relacije. Operacije z
relacijami in lastnosti. Ekvivalencna relacija.
Osnove teotije $tevil. Razsirjeni Evklidov algoritem.
Linearne diofantske enacbe. Modulska aritmetika.

*  Permutacije. Potenciranje permutacij. Zapis
permutacije kot produkt transpozicij. Parnost
permutacij.

Grafi. Izomorfizem, operacije, druzine. Podgrafi,
vpeti in inducirani podgrafi. Sprehodi v grafih in

Studijska smer
Ni clenitve (Studijski

Predavanja/Lectures:

Letnik Semestri Izbirnost
1. letnik 1. semester = obvezni
0039646
63705
Klini¢ne vaje Druge oblike = Samostojno  ECTS
/Clinical studija delo
tutorials /Other forms  /Individual
of study student work
105 6

obvezni predmet/compulsory coutse

Slovenscina
Slovenscina

Prerequisites:

Content (Syllabus outline):

lectures:

*  Natural numbers: induction principle.

*  Propositional calculus: truth tables, construction
trees, complete sets of connectives, formal
reasoning, basics of predicate calculus.

*  Naive set theory: operations, mappings, basics of
counting.

* Relations: properties and operations, equivalence
relations, partial orders.

Graph of relation.

*  Number theory: extended Eucledian algorithm,
linear Diophantine equations, modular arithmetic.

*  Permutations: computing with permutations,
parity, conjugate permutations.

*  Graph theory: isomophism, operations, graph
families, vertex degrees, subgraphs, connectivity,
trees and forests, Euler and Hamilton graphs,
graph colorings.




povezanost, drevesa, gozdovi. Eulerjev in
Hamiltonov problem. Barvanja grafov.

e Linearne rekurzivne enacbe s konstantimi
koeficienti. Homogene in nehomogene.

vaje :

Vaje so deloma avditorne in so namenjene
skupinskemu utrjevanju obravnavane snovi z
racunskimi primeri s pomocjo asistenta. Delno vaje
potekajo laboratorijsko, s samostojnim delom
studentov z ra¢unalnikom. Pri laboratorijskih vajah se
uporablja programska oprema za simbolicno
ra¢unanje (Mathematica, npr.).

domace naloge:

Domace naloge so predvidene v tedenskem ritmu in
obvezne. Vsebine domacih nalog praviloma sledijo
temam iz kontaktnih ur.

Temeljna literatura in viri/Readings:

* Linear recurrence relations with constant
coefficients. Homogeneous and
nonhomogeneous.

exercise groups:

Exercise group time is in part devoted to the classical

blackboard approach; the students solve

computational problems with some help of TA. In
part of the exercise groups the students individually
solve computerized versions of problems using
symbolic computation software.

homework:

Homework assignments are distributed on a weekly

basis. The assignments are obligatory. Their purpose

is to prepare the students for continuously working
on the DS topics.

G. Fijavz, Diskretne strukture, Ljubljana, 2014, http:
(dodatno)

V. Batagelj, S. Klavzar: DS1, DMFA, Ljubljana, 1997.
V. Batagelj, S. Klavzar: DS2, DMFA, Ljubljana, 2000.

matematika. fri.uni-lj.si/ds/ds.pdf.

R. J. Wilson, J. J. Watkins: Uvod v teorijo gratov, DMFA, 1997.
P. Grossman: Discrete mathematics for computing, Macmillan, 2002.
J. L. Hein: Discrete Structures, Logic, and Computability, Jones & Bartlett, 2001.

Cilji in kompetence:

Zmoznost kriticnega razmisljanja.

Razvoj vescin kriticnega , analiticnega in sinteticnega
razmisljanja.

Cilj predmeta je poglobiti studentovo razumevanje
matemati¢ne logike in formalnega sklepanja ter
studenta seznaniti z osnovami kombinatorike in
diskretne matematike.

Predvideni Studijski rezultati:

Znanje in razumevanje:

Po zakljucku tega predmeta bo $tudent sposoben
izkazati znanje in razumevanje osnovnih principov
diskretne matematike, matemati¢ne logike in njune
uporabe v rac¢unalnitvu.

Uporaba:

Uporaba metod matemati¢ne logike in diskretne
matematike pri nacrtovanju racunalniskih postopkov
in programov.

Refleksija:

Spoznavanje matematicnega jezika za konsistentno in
natan¢no opisovanje pojavov in razumevanje odnosa
med teoreticnim modelom in njegovo implementacijo
na razlicnih podrodjih racunalnistva.

Prenosljive spretnosti - niso vezane le na en

predmet:

Matemati¢na abstrakcija pojmov in problemov je v
racunalni$tvu potrebna in pogosto uporabljana.

Objectives and competences:

Ability of critical thinking.

Developing skills in critical, analytic and synthetic
thinking.

The object of the course is to deepen student’s
understanding of mathematical logic and formal
reasoning, together with the basics of discrete
mathematics.

Intended learning outcomes:

Knowledge and understanding:

After successfully finishing the course a student will
master the basic principles of discrete mathematics,
mathematical logic and their application in CS.
Application:

Using mathematical logic and discrete mathematics in
algorithm design.

Reflection:

Using mathematical formalization to accurately and
consistently describe the relation between a
theoretical model and its implementation.
Transferable skills:

Mathematical abstraction is frequently needed in all
areas of computer and information science.


http://matematika.fri.uni-lj.si/ds/ds.pdf

Metode poucevanja in ucenja: Learning and teaching methods:

Predavanja, vaje z ustnimi nastopi in delom z Lectures, exercise groups, homework assignments.
racunalniki, domace naloge. Poseben poudarek jena  The focus lies in continuous work with home
sprotnem Studiju z domacimi nalogami, na assignhments, using computer and symbolic
samostojnem delu z racunalnikom in uporabo computation software.

programske opreme za simboli¢no rac¢unanje.

Nacini ocenjevanja: DeleZ/Weight Assessment:

Nacin (pisni izpit, ustno izpraevanje, Type (examination, oral, coursework,
naloge, projekt): project):

Sprotno preverjanje (domace naloge, 50,00 % Continuing (homework, midterm exams)
kolokviji)

Konéno preverjanje (izpit) 50,00 % Final (written exam)

Ocene: 6-10 pozitivno, 5 negativno (v skladu Grading: 6-10 pass, 5 fail (according to the
s Statutom UL). rules of University of Ljubljana).
Ocenjevalna lestvica: Grading system:

Reference nosilca/Lecturer's references:

Pet najpomembnejsih del:

1. FI]AVZ, Gasper. Minor-minimal 6-regular graphs in the Klein bottle. Eur. j. comb., 2004, vol. 25, no. 6, str.
893-898. [COBISS.SI-ID 13177433]

2. FI]AVZ, Gasper. Contractions of 6-connected toroidal graphs. J. comb. theory, Ser. B, 2007, vol. 97, no. 4, stt.
553-570. [COBISS.SI-ID 14332761]

3. FIJAVZ, Gasper, WOOD, David Richard. Graph minors and minimum degree. Electron. j. comb. (On line).
[Online ed.], 2010, vol. 17, no. 1, 151 (30 str.).

http://www.combinatorics.org/Volume 17/PDF/v17i1r151.pdf. [COBISS.SI-ID 1581320].

4. DU]MOVIC, Vida, FI]AVZ, Gasper, JORET, Gwenaél, SULANKE, Thom, WOOD, David Richard. On
the maximum number of cliques in a graph embedded in a surface. European journal of combinatorics, ISSN 0195-
6698, 2011, vol. 32, no. 8, str. 1244-1252.

5. FIJAVZ, Gasper, PISANSKI, Tomaz, RUS, Jernej. Strong traces model of self-assembly polypeptide
structures. MATCH Communications in Mathematical and in Computer Chemistry, ISSN 0340-6253, 2014, vol. 71,
no. 1, str. 199-212.

Celotna bibliografija je dostopna na SICRISu: http://sicris.izum.si/search/rsr.aspx?lang=slv&id=9390.



http://cobiss.izum.si/scripts/cobiss?command=DISPLAY&amp;base=COBIB&amp;RID=13177433
http://cobiss.izum.si/scripts/cobiss?command=DISPLAY&amp;base=COBIB&amp;RID=14332761
http://www.combinatorics.org/Volume_17/PDF/v17i1r151.pdf
http://sicris.izum.si/search/rsr.aspx?lang=slv&amp;id=9390

ELEKTRONSKO IN MOBILNO POSLOVANJE

UCNI NACRT PREDMETA/COURSE SYLLABUS

Predmet: Elektronsko in mobilno poslovanje

Course title: Electronic and Mobile Business

Clanica nosilka/UL UL FRI

Member:

Studijski programi in stopnja Studijska smer Letnik Semestri  Izbirnost
Racunalnistvo in informatika, prva Ni clenitve (Studijski 1. semester | izbirni
stopnja, visokosolski strokovni program)

Univerzitetna koda predmeta/University course code: = 0039664
Koda uéne enote na ¢lanici/UL Member course code: | 63712

Predavanja Seminar Vaje
/Lectures /Seminar /Tutorials
45 30

Nosilec predmeta/Lecturer: Rok Rupnik

Klini¢ne vaje Druge oblike = Samostojno  ECTS

/Clinical studija delo
tutorials /Other forms  /Individual
of study student work
105 6

Vista predmeta/Course type:  izbirni predmet /elective course

Jeziki/Languages: Predavanja/Lectures: Slovenscina

Vaje/Tutorial:

Pogoji za vkljucitev v delo oz. za opravljanje
studijskih obveznosti:

Vsebina:
Predavanja:

1. Informacijski sistemi ter elektronsko in mobilno

poslovanje

CRM sistemi

Uvajanje elektronskega poslovanja v podjetja
Upravljanje odnosov s strankami
Upravljanje nabavnih verig

ERP sistemi

Mobilne aplikacije

9. Modeli mobilnih aplikacij

10. Specializirane mobilne naprave

11. Internet stvari

Vaje:

Razvoj mobilnih aplikacij za razli¢ne platforme:
Android, BlackBerry 10 in Windows 8

S A Il

Organizacijski modeli elektronskega poslovanja

Slovenscina

Prerequisites:

Content (Syllabus outline):

Lectures:

1. Information systems and electronic and mobile
business

2. Otrganizational models of electronic business (e-

business)

CRM systems

Inception of e-business into companies

Customer relationship management

Supply chain management

ERP systems

Mobile applications

9. Mobile applications models

10. Specialised mobile devices

11. Internet of things

Exercises:

Development of mobile applications for various

platforms: Android, BlackBerry 10 and Windows 8

PN




Temeljna literatura in viti/Readings:

Integrated Business Processes with ERP Systems, Simha R. Magal, Jeferry Word, Willey, 2011
CRM at the Speed of Light, Fourth Edition: Social CRM 2.0 Strategies, Tools, and Techniques for Engaging

Your Customers, Paul Greenberg, 2009
Electronic Business, Geoffrey Sampson, BCS, 2010

Cilji in kompetence:

Cilj predmeta je Studentom predstaviti koncepte
elektronskega in mobilnega poslovanja. Studentje
spoznajo vlogo in pomen razli¢nih oblik
elektronskega poslovanja. Spoznajo pa tudi temeljne
koncepte sprememb v organizaciji in poslovnih
procesih, do katerih pride ob uvajanju elektronskega
in mobilnega poslovanja.

V okviru predmeta Studentje spoznajo tudi
najpomembnejse sisteme na podrocju elektronskega
poslovanja, predvsem ERP sisteme in sisteme
Upravljanja odnosov s strankami.

Mobilne aplikacije in mobilno poslovanje so
podro¢ja, ki so studentom predstavljena kot
nadgradnja elektronskemu poslovanju. Studentje
spoznajo evaluacijske stopnje uvajanja mobilnega
poslovanja in nacine uvajanja mobilnega poslovanja.
V okviru podrocja mobilnih aplikacij predstavimo
kontekstno odvisnost kot element zagotavljanja, da
mobilni uporabnik uporablja mobilnosti primerne in
mobilnosti prilagojene mobilne aplikacije.

Mobilno poslovanje postaja vse bolj realnost, zato
predmet pokriva tudi podrocje specializiranih
mobilnih naprav in interneta stvari.

Predvideni $tudijski rezultati:

Znanje in razumevanje:

Razumevanje vloge in pomena elektronskega in
mobilnega poslovanja;

Poznavanje in razumevanje organizacijskih konceptov
in potreb po sprememb v poslovnih procesih pri
elektronskem in mobilnem poslovanju;

Poznavanje in razumevanje razlicnih sistemov: ERP
sistemi, Sistemi upravljanja odnosov s strankami in
Sistemi upravljanja nabavnih verig, Poznavanje osnov
metodologije uvajanja ERP sistemov;

Uporaba:

Uporaba metodologije uvajanja ERP sistemov v
praksi za majhna podjetja;

Uporaba znanj o mobilnih aplikacijah pri razvoju
mobilnih aplikacij;

Uporaba razumevanja konceptov e-poslovanja in m-
poslovanja pri opredeljevanju informacijskih potreb v
okviru informacijskih sistemov.

Refleksija:

Spoznavanje in razumevanje potreb poslovnih
sistemov pri odpiranju svojih meja in uvajanju e-
poslovanja zaradi potreb povezovanja z drugimi
poslovnimi sistemi;

Razpoznavanje in razumevanje informacijskih potreb
v stanju mobilnosti.

Objectives and competences:

The aim of the course is to introduce the basic
concepts of electronic and mobile business.

We introduce students the role and the value of
various forms of electronic business.

Based on that we present basic concepts of
organization transformation and business process
renovation and reengineering which emerge as part of
introducing of electronic and mobile business to
organizations.

Through the course students get familiar with ERP
systems, CRM systems and SCM systems.

We introduce mobile business as the extension of
electronic business. Students get familiar with the
evaluation of introducing of mobile business to the
organizations. We put significant emphasis to context
awareness of mobile applications as the element
which assures mobile applications to be mobility
suitable and mobility adapted.

Mobile business is becoming the reality and for that
reason course also introduces specialized mobile
devices and Internet of things.

Intended learning outcomes:

Knowledge and understanding:

The understanding of the role and importance of
electronic and mobile business; the understanding of
organizational concepts and concepts of changes
needed when introducing electronic and mobile
business to the organizations; the understanding od
concepts of ERP (Enterprise Resource Planning)
systems, CRM (Customer Relationship Management)
and SCM (Supply Chain Management); the
understanding of basic concepts of ERP systems
implementation methodology;

Application:

The application of the use of methodology of the
implementation of ERP implementation
methodology for small companies; the use of
understanding of concepts of mobile applications at
mobile applications development; the application of
concepts of electronic business and mobile business
at defining of business needs within information
systems.

Reflection:

The identification and understanding of business
needs of business systems at e-business and m-
business implementation with emphasis on needs of
integration with other business systems; the



Prenosljive spretnosti - niso vezane le na en
predmet:

Uporaba razumevanja konceptov e-poslovanja in m-
poslovanja pri opredeljevanju informacijski potreb v
splosnem;

Uporaba razumevanja konceptov e-poslovanja in m-
poslovanja pri razvoju informacijskih sistemov.

Metode poucevanja in ucenja:

Predavanja (tudi vabljeni predavatelji, ki so ugledni in
uveljavljeni strokovnjaki na podrocju elektronskega in
mobilnega poslovanja).

Seminarske naloge v okviru vaj, kjer bo prisotno tudi

skupinsko delo.

identification and understanding of informational
needs at the state of mobility.

Transferable skills:

The application and understanding of concepts of e-
business and m-business at identifying of
informational needs in general; The application and
understanding of concepts of e-business and m-
business at information systems development.

Learning and teaching methods:

Lectures (including invited lecturers that are well-
known and have excellent reputation in the fields of
clectronic and mobile business).

Seminar work within exercises, including team-work.

Nacini ocenjevanja: Delez/Weight Assessment:

Nacin (pisni izpit, ustno izprasevanje, Type (examination, oral, coursework,
naloge, projekt): project):

. dve seminarski nalogi 45,00 % B two projects

. dva kolokvija med semestrom 45,00 % . two examinations during semester
. sodelovanje na predavanjih 10,00 % . active participation on lectures

Ocene: 6-10 pozitivno, 5 negativno (v skladu
s Statutom UL).

Ocenjevalna lestvica:

Reference nosilca/Lecturer's references:
Pet najpomembnejsih del:

Grading: 6-10 pass, 5 fail (according to the
UL Statues).

Grading system:

PIVK, Aleksander, VASILECAS, Olegas, KALIBATIENE, Diana, RUPNIK, Rok. On approach for the
implementation of data mining to business process optimisation in commercial companies. Technological
and economic development of economy, ISSN 2029-4913. [Print ed.], June 2013, vol. 19, no. 2, str. 237-
256. [COBISS.SI-ID 10340948]

HOVELJA, Tomaz, VASILECAS, Olegas, RUPNIK, Rok. A model of influences of environmental
stakeholders on strategic information systems planning success in an enterprise. Technological and
economic development of economy, ISSN 2029-4913. [Print ed.], 2013, vol. 19, no. 3, str. 465-488, ilustr.
http:/ /www.tandfonline.com/doi/pdf/10.3846,/20294913.2013.818591, doi:
10.3846/20294913.2013.818591. [COBISS.SI-ID 10183252]

LAVBIC, Dejan, VASILECAS, Olegas, RUPNIK, Rok. Ontology-based multi-agent system to support
business users and management. Technological and economic development of economy, ISSN 1392-8619.
Print ed., 2010, vol. 16, no. 2, str. 327-347 ilustt.

http:/ /www.tede.vgtu.lt/upload/ukis_zurn/tede_voll16_no2 327-347_lavbic.pdf. [COBISS.SI-ID
7731790]

RUPNIK, Rok, KUKAR, Matjaz, KRISPER, Matjan. Integrating data mining and decision support
through data mining based decision support system. The Journal of computer information systems, ISSN
0887-4417, 2007, vol. 47, no. 3, str. 89-104, ilustr. [COBISS.SI-ID 5928788

VASILECAS, Olegas, DUBAUSKAITE, Riita, RUPNIK, Rok. Consistency checking of UML business
model. Technological and economic development of economy, ISSN 2029-4913. [Print ed.], 2011, vol. 17,
no. 1, str. 133-150, ilustr.
http://web.ebscohost.com/chost/pdfviewer/pdfviewer?vid=3&hid=110&sid=e420e188-46¢3-4748-
8272-b2£3eda0892c%40sessionmgr113. [COBISS.SI-ID 8607060]

Celotna bibliografija doc. dr. Rupnika je dostopna na SICRISu:

http:

sictis.izum.si/search/rsr.aspx?lang=slv&id=8740.



http://sicris.izum.si/search/rsr.aspx?lang=slv&amp;id=8740




GRAFICNO OBLIKOVANJE

UCNI NACRT PREDMETA/COURSE SYLLABUS

Predmet: Grafi¢no oblikovanje

Course title: Graphic Design

Clanica nosilka/UL UL FRI

Member:

Studijski programi in stopnja Studijska smer Letnik Semestri  Izbirnost
Racunalnistvo in informatika, prva Ni clenitve (Studijski 1. semester | izbirni
stopnja, visokosolski strokovni program)

Upravna informatika, prva stopnja, Ni clenitve (Studijski 2. letnik 1. semester = obvezni
univerzitetni program)

Univerzitetna koda predmeta/University course code: | 0039665
Koda uéne enote na &lanici/ UL Member course code: = 63715

Predavanja Seminar Vaje Klini¢ne vaje  Druge oblike = Samostojno  ECTS
/Lectures /Seminar /Tutorials /Clinical studija delo
tutorials /Other forms  /Individual
of study student work
45 30 105 6
Nosilec predmeta/Lecturer: Iztok Lebar Bajec, Narvika Bovcon

Vista predmeta/Course type:  izbirni predmet/elective course

Jeziki/Languages: Predavanja/Lectures: Slovenscina
Vaje/Tutorial: Slovenscina
Pogoji za vkljucitev v delo oz. za opravljanje Prerequisites:

studijskih obveznosti:

Vsebina: Content (Syllabus outline):
1. Zgodovina in razvoj oblikovanja 1. The history and development of design
2. Principi graficnega oblikovanja 2. The principles of graphic design
3. Graficni elementi, lastnosti in organizacija 3. Graphic elements, properties and organisation
4. Teotija barv in barvne lestvice 4. Colour theory and colour pallets
5. Tipografije in njihova uporaba kot izrazno 5. Typography and its use as a means of expression
sredstvo 6. Principles and goals of data and information
6. Osnovni pojmi in cilji vizualizacije podatkov in visualization
informacij 7. Perception theory and basic approaches to data
7. Teotija zaznavanja in osnovni koncepti and information visualization
vizualizacije podatkov in informacij 8. Intermediate data and information visualization
8. Napredni pristopi vizualizacije podatkov in techniques
informacij 9. Data and information visualisation for
9. Vizualizacija podatkov in informacij za potrebe presentations and public speaking
porocanja in javnega nastopanja 10. Design of a web site
10. Nacrtovanje spletisca 11. Designing a user interface

11. Nacrtovanje uporabniskega vmesnika




Temeljna literatura in viti/Readings:

Ntk L=

Cilji in kompetence:

Cilj predmeta je Studentom predstaviti osnove

vizualnega jezika in postopke grafi¢nega oblikovanja.

Oblikovalsko znanje bodo studenti uporabili pri

oblikovanju rac¢unalniskih vmesnikov, elektronskih

dokumentov, spletnih strani ter pri vizualizaciji

odatkov.

Studenti bodo razvijali sledece kompetence:

*  Sposobnost strokovne komunikacije tako v
materinem jeziku, kot tudi tujem.

*  Sposobnost timskega dela v strokovnem okolju;
upravljanje majhne skupine strokovnjakov.

*  Sposobnost prenosa znanja sodelavecem v
tehnoloskih in raziskovalnih skupinah.

Predvideni Studijski rezultati:

Znanje in razumevanje:

Poznavanje zakonitosti likovnega izrazanja, od
osnovnih likovnih prvin do principov gradnje
podobe. Poznavanje zakonitosti uporabe crkovnih
vist. Poznavanje zakonitosti uporabe barv in
barvnega kodiranja v racunalniskih okoljih.
Razumevanje nacinov strukturiranja informacij v
vizualnih komunikacijah.

Uporaba:

Uporaba oblikovalskih metod in uporabniskih
oblikovalskih programov za oblikovanje spletnih
strani, elektronskih dokumentov, racunalniskih
vmesnikov, vizualizacij podatkov.

Refleksija:

Kriticno vrednotenje in razumevanje oblikovalskih
postopkov pri prakticni uporabi.

Prenosljive spretnosti - niso vezane le na en predmet:

Sposobnost resevanja problemov pri nacrtovanju
ustrezne vizualne komunikacije. Sposobnost uporabe
domace in tuje literature ter nadgrajevanja znanja in
integracije novih postopkov, podatkov, pristopov k
pridobljenemu znanju. Sposobnost kriticnega
razmisljanja in pisanja strokovnih ¢lankov.

Metode poucevanja in uCenja:

Predavanja, vaje v $oli, seminarji zajemajo domace
delo. Poseben poudarek je na sprotnem $tudiju.
Poseben vidik je vpeljevanje v skupinsko delo.

Data Flow: Visualising Information in Graphic Design. Berlin: Gestalten, 2008.

Flusser, V. Digitalni videz. Ijubljana: Studentska zalozba, 2000.

Manovich, L. The Language of New Media. MIT, 2001.

Samara, T. Design Elements: A Graphic Style Manual. Rockport Publishers, 2007.
Strehovec, J. Besedilo in novi mediji. Ljubljana: LUD Literatura, 2007.

Tufte, R. E. The Visual Display of Quantitative Information. Graphics Press LLC, 2001.
Virtualni ucitelji in prirocniki za programe Adobe: Illustrator, Photoshop, Flash.

Objectives and competences:

objective is to introduce the students of computer

science and informatics to the basics of visual

language and common approaches to graphic design.

The students will apply the acquired knowledge to the

design of user interfaces, electronic documents, web

sites and information visualization.

The students will be developing the following

competences:

*  The ability of professional communication in the
native language as well as a foreign language.

*  The ability of teamwork within the professional
environment; management of a small
professional team.

*  The ability to transmit knowledge to co-workers
in technology and research groups.

Intended learning outcomes:

Knowledge and understanding:

Knowledge of the fundamentals of visual
communication, from visual elements to principles of
form. Knowledge of the fundamentals of using
typography. Knowledge of the application of colour
and colour coding in computer environments.
Knowledge of approaches to structuring information
in visual communication.

Application:

Application of graphic design and use of professional
software for the design of user interfaces, electronic
documents, web sites and information visualisation.
Reflection:

Critical assessment and understanding of design
approaches in practical use.

Transferable skills:

Competence in designing suitable visual
communications. Competence in using domestic and
foreign relevant literature for extending the acquired
knowledge. Competence in critical thinking.

Learning and teaching methods:

Lectures, lab wortk, project work and homework.
Special attention is given to continuous study and
group work.



Nacini ocenjevanja: DeleZ/Weight Assessment:

1. Nacin (pisni izpit, ustno izprasevanje, 50,00 % 1. Type (examination, oral, coursework,

naloge, projekt): Sprotno preverjanje project): Continuing (homework, midterm

(domace naloge, kolokviji in projektno delo). exams, project work).

2. Konéno preverjanje (pisni in ustni izpit) 50,00 % 2. Final (written and oral exam) Grading: 6-

Ocene: 6-10 pozitivno, 1-5 negativno 10 pass, 1-5 fail

Ocenjevalna lestvica: Grading system:

5 - 10, pri ¢emer velja, da je pozitivna ocena od 6 - 10 | 5 - 10, a student passes the exam if he is graded from
6to 10

Reference nosilca/Lecturer's references:

Celotna bibliografija doc. dr. Bovconove je dostopna na SICRISu:
http://sictis.izum.si/search /rsr.aspxrlang=slv&id=33966.

Celotna bibliografija doc. dr. Lebatja Bajca je dostopna na SICRISu:

http:/ /sicris.izum.si/search /rsr.aspxrlane=slv&id=13327.
D f



http://sicris.izum.si/search/rsr.aspx?lang=slv&amp;amp;id=33966
http://sicris.izum.si/search/rsr.aspx?lang=slv&amp;amp;id=33966
http://sicris.izum.si/search/rsr.aspx?lang=slv&amp;amp;id=13327

INFORMACIJSKI SISTEMI

UCNI NACRT PREDMETA/COURSE SYLLABUS

Predmet: Informacijski sistemi
Course title: Information Systems
Clanica nosilka/UL UL FRI
Member:
Studijski programi in stopnja Studijska smer Letnik Semestri  Izbirnost
Racunalnistvo in informatika, prva Ni clenitve (Studijski 1. semester | izbirni
stopnja, visokosolski strokovni program)
Univerzitetna koda predmeta/University course code: = 0039666
Koda uéne enote na ¢lanici/UL Member course code: = 63714

Predavanja Seminar Vaje Klini¢ne vaje  Druge oblike = Samostojno  ECTS

/Lectures /Seminar /Tutorials /Clinical studija delo

tutorials /Other forms  /Individual
of study student work
45 10 20 105 6

Nosilec predmeta/Lecturer:

Vista predmeta/Course type:

Jeziki/Languages:

Vaje/Tutorial:

Pogoji za vkljucitev v delo oz. za opravljanje
studijskih obveznosti:

Vsebina:
Predavanja:

1.

2.
3.
4

Temeljni pojmi: podatek, informacija, znanje
Informacijska druzba

Osnove informacijskih sistemov
Informacijski sistemi za podporo operativnim
nalogam: Transakcijski sistemi, Sistemi za
nadzorovanje procesov, Sistemi za poslovno
sodelovanje

Sistemi za podporo vodenju: Upravljavski IS,
Odlocitveni IS, Direktorski IS

Specializirani sistemi za procesiranje podatkov:

Ekspertni sistemi, Strateski IS, Sistemi za
upravljanje znanja, Funkcionalni informacijski
podsistemi

Tipicni funkcionalni informacijski podsistemi:
Prodajni podsistem, Kadrovski podsistem,
Finanéni podsistem, Racunovodski podsistem,
Proizvodni podsistem

Damjan Vavpoti¢

Predavanja/Lectures:

izbirni predmet/elective course

Anglescina, Slovenscina
Anglescina, Slovenscina

Prerequisites:

Content (Syllabus outline):

Lectures:

1. Key concepts: data, information, knowledge

2. Information society

3. Fundamentals of information system

4. Operations support systems: Transaction
processing systems, Process control systems,
Enterprise collaboration systems

5. Management support systems: Management IS,
Decision support IS, Executive IS

6. Specialized processing systems: Expert systems,
Strategic 1S, Knowledge Management Systems,
Functional Business Systems

7. Typical Functional Business systems: Marketing,
Human Resource Management, Finance,
Accounting, Production

8. Enterprise I'T architecture

9. Enterprise resource planning

10. Customer Relationship Management



8. Poslovno informacijska arhitektura

Integriran poslovno informacijski sistem (ERP)

10. Sistem za upravljanje odnosov s strankami
(CRM)

11. Sistemi za upravljanje oskrbovalne verige (SCM)

12. Informacijski sistemi kot podpora poslovnemu
sistemu in poslovnim procesom

13. Osnove modeliranja poslovnih procesov

14. Klju¢ne informacijske tehnologije za podporo IS

15. Pregled tipicnih arhitektur za porazdeljene IS

Laboratorijske vaje:

1. Uporaba sodobnih platform za razvoj IS

2. Prakti¢ni vidiki razvoja spletnih informacijskih
sistemov

3. Integracija informacijskih tehnologij v okviru
razvoja IS

e

Temeljna literatura in viri/Readings:

11. Supply Chain Management

12. Information system as a support for business
system and business processes

13. Fundamentals of business process modelling

14. Key information technologies for IS support

15. Overview of typical architectures for distributed
IN

Lab practice:

1. Use of modern platforms for IS development

2. Practical aspects of development of web-based
information systems

3. IT integration in the context of IS development

*  O’Brien]. A, Marakas G. M., Management Information Systems, tenth edition, McGraw-Hill/Irwin,

2011.

* Laudon K. C, Laudon J. P., Management information systems: managing the digital firm, seventeenth

edition, Pearson, 2022.

*  Stair R. M., Reynolds G. W., Chesney T., Principles of business information systems, 4th edition, Cengage

Learning, EMEA, 2021

Dodatna literatura za razvojna okolja, ki se uporabljajo na vajah.
Additional literature related to the development environments used in lab sessions.

Cilji in kompetence:

Cilj predmeta je Studentom racunalnitva in
informatike pregledno predstaviti kljucne koncepte s
podro¢ja informacijskih sistemov in jim omogociti
razumevanje delovanja in vloge sodobnih

informacijskih sistemov v okviru poslovnih sistemov.

Predvidene kompetence, ki jih pridobijo studenti:

Splosne kompetence:

*  sposobnost kriticnega misljenja

*  razvoj sposobnosti kriticnega, analiti¢nega in
sinteticnega misljenja

*  sposobnost razumevanja in resevanja strokovnih
izzivov na podro¢ju racunalni$tva in informatike

*  sposobnost strokovne komunikacije v maternem
kot tudi v tujem jeziku

*  sposobnost samostojne uporabe pridobljenega
znanja pri reSevanju tehni¢nih in znanstvenih
izzivov na podrocju racunalnistva in informatike;
sposobnost nadgradnje pridobljenega znanja

Predmetno specifi¢cne kompetence:

* osnovne veséine na podrocju racunalnistva in
informatike, ki vkljucujejo osnovne teoreticne
vescine, prakti¢no znanje in kljuéne vescine za
podrodje racunalnistva in informatike

*  sposobnost razumevanja in uporabe znanja s
podrodja racunalnistva in informatike na drugih
relevantnih tehni¢nih podrocijih (ekonomija,
organizacijske znanosti itd.)

*  prakticna znanja in veS¢ine na podrodju strojne
opreme, programske opreme in informacijskih

Objectives and competences:

The course objective is to presents the key concepts

in the field of information systems to the students of

computer and information science and enable them
to understand the function and the role of modern
information systems in the context of business
systems.

The competences students gain are:

General competences:

*  ability of critical thinking

*  developing skills in critical, analytical and
synthetic thinking

* the ability to understand and solve professional
challenges in computer and information science

* the ability of professional communication in the
native language as well as a foreign language

* the ability to apply acquired knowledge in
independent work for solving technical and
scientific problems in computer and information
science; the ability to upgrade acquired
knowledge

Subject specific competences:

*  Dbasic skills in computer and information science,
which includes basic theoretical skills, practical
knowledge and skills essential for the field of
computer and information science

* the ability to understand and apply computer and
information science knowledge to other technical
and relevant fields (economics, organisational
science, etc.)



tehnologij, ki so nujna za uspesno delo na
podrodju racunalnistva in informatike

* osnovne vescine na podrocju racunalnistva in
informatike, ki omogocajo nadaljevanje $tudija na
drugi stopniji

*  poznavanje terminologije s podrocja
informacijskih sistemov v navezavi na poslovne
sisteme

* razumevanje razlik med razli¢nimi vrstami
informacijskih sistemov

*  poznavanje tipi¢nih funkcionalnih informacijskih
podsistemov

* razumevanje vloge poslovno informacijske
arhitekture

*  poznavanje vec-funkcijskih poslovnih
informacijskih sistemov (s poudarkom na ERP,
SCM in CRM)

* razumevanje razmerja med informacijskim in
poslovnim sistemom

*  branje in razumevanje modelov poslovnih
procesov

*  poznavanje kljuénih informacijskih tehnologij in
njihove vloge v okviru informacijskih sistemov

*  poznavanje tipicnih arhitektur porazdeljenih
informacijskih sistemov

* osnove vescine implementacije informacijskih
sistemov z uporabo sodobnih razvojnih okoljj

Predvideni Studijski rezultati:

Znanje in razumevanje:

Poznavanje osnovnih pojmov s podrocja
informacijskih sistemov. Zmoznost umestitve
informacijskega sistema v kontekst poslovnega okolja.
Razumevanje vloge informacijskih tehnologij v okviru
sodobnih informacijskih sistemov.

Uporaba:

Uporaba informacijskih tehnologij za razvoj
racunalni$ko podprtih informacijskih sistemov.
Refleksija:

Spoznavanje in razumevanje uglasenosti med teorijo
in njeno uglasenostjo na konkretnih primerih s
podro¢ja informacijskih sistemov (npr. preizkusi
delovanja v konkretnem razvojnem okolju).
Prenosljive spretnosti - niso vezane le na en predmet:
Uporaba IKT, pisno in ustno porocanje, delo v timih,
komunikacijske in voditeljske spretnosti pri vodenju
in sodelovanju v projekti ekipi.

Metode poucevanja in uCenja:

Predavanja, laboratorijske vaje, seminarske naloge.
Poseben poudarek je na seminarskih nalogah, kjer
Studenti sami razvijejo primer informacijskega sistema
in ob tem teoreti¢na znanja prenesejo v prakso.

*  practical knowledge and skills of computer
hardware, software and information technology
necessary for successful professional work in
computer and information science

*  Dbasic skills in computer and information science,
allowing the continuation of studies in the second
study cycle

*  knowledge of terminology in the field of
information systems in relation to business
systems

* understanding the differences between different
information system types

*  knowledge of typical functional business systems

* understanding the role of enterprise I'T
architecture

*  knowledge of cross-functional enterprise
information systems (with focus on ERP, SCM
and CRM)

* understanding the relation between information
and business system

* reading and understanding of business process
models

*  knowledge of the key information technologies
and their role in the context of information
systems

*  knowledge of typical architectures of distributed
information systems

*  Fundamental skills of information systems
implementation in modern development
environments

Intended learning outcomes:

Knowledge and understanding:

Familiarity with basic concepts of information
systems. Ability to place an information system in the
context of business environment. Understanding the
role of information technologies in the context of
contemporary information systems.

Application:

Information technology usage for the development of
computer-assisted information systems.

Reflection:

Familiarization and understanding of alignment
between theory and practical examples of real-world
information systems (i.e. use cases in specific
development environment).

Transferable skills:

ICT usage, written and oral reporting, team work,
communication and management skills in project
management and group collaboration.

Learning and teaching methods:

Lectures, laboratory exercises, seminar work. Special

focus is on seminar work, where students develop an
example information system and transfer theoretical

knowledge into practice.



Nacini ocenjevanja: DeleZ/Weight Assessment:

Nacin (pisni izpit, ustno izprasevanje, Type (examination, oral, coursework,

naloge, projekt): project):

Sprotno preverjanje (domace naloge, 50,00 % Continuing (homeworks, midterm exams,

kolokviji in projektno delo) project work)

Koné¢no preverjanje (pisni izpit) 50,00 %o Final (written exam)

Ocenjevalna lestvica: Grading system:

5 - 10, pri ¢emer velja, da je pozitivna ocena od 6 - 10 = 5 - 10, a student passes the exam if he is graded from
6to 10

Reference nosilca/Lecturer's references:

Damjan Vavpoti¢, Marko Robnik Sikonja, Tomaz Hovelja, "Exploring the relations between net benefits of
IT projects and CIOs petception of quality of software development disciplines", Business & information systens
engineering, [Print ed.], 2020, vol. 62, no. 4, str. 347-360

Damjan Fujs, Simon Vrhovec, Bostjan Zvanut, Damjan Vavpoti¢, "Improving the efficiency of remote
conference tool use for distance learning in higher education : a kano based approach", Computers & Education :
an international journal, [Print ed.], May 2022, vol. 181, str. 1-15, ilustr., ISSN 0360-1315

Damjan Vavpoti¢, Saimir Bala, Jan Mendling, Tomaz Hovelja, "Software process evaluation from user
perceptions and log data", Journal of software, Apr. 2022, vol. 34, iss. 4, str. 1-14, ilustr., ISSN 2047-7473
Damjan Vavpoti¢, Diana Kalibatiene, Olegas Vasilecas, Tomaz Hovelja, "Identifying key characteristics of
business rules that affect software project success", Applied sciences, Jan. 2022, vol. 12, iss. 2, str. 1-10, ilustr.,
ISSN 2076-3417

Damjan Fujs, Simon Vrhovec, Damjan Vavpoti¢, "Balancing software and training requirements for
information security", Computers & security, Nov. 2023, vol. 134, str. 1-13, ilustr., ISSN 0167-4048

Celotna bibliografija je dostopna na SICRISu: http://sicris.izum.si/search/rsr.aspx?lang=slv&id=13311.



http://sicris.izum.si/search/rsr.aspx?lang=slv&amp;amp;id=13311

IZBRANA POGLAVJA 1Z RACUNALNISTVA IN INFORMATIKE

UCNI NACRT PREDMETA/COURSE SYLLABUS

Predmet: Izbrana poglavja iz racunalni$tva in informatike
Course title: Topics in Computer and Information Science
Clanica nosilka/UL UL FRI
Member:
Studijski programi in stopnja Studijska smer Letnik Semestri  Izbirnost
Racunalnistvo in informatika, prva Ni clenitve (Studijski 2. semester | izbirni
stopnja, visokosolski strokovni program)
Univerzitetna koda predmeta/University course code: = 0041949
Koda uéne enote na &lanici/ UL Member course code: = 63749

Predavanja Seminar Vaje Klini¢ne vaje  Druge oblike = Samostojno  ECTS

/Lectures /Seminar /Tutorials /Clinical studija delo

tutorials /Other forms  /Individual
of study student work
45 30 105 6

Nosilec predmeta/Lecturer:

Vista predmeta/Course type:

Jeziki/Languages:
Vaje/Tutorial:

Pogoji za vkljucitev v delo oz. za opravljanje
studijskih obveznosti:

Vsebina:

Predmet je namenjen predstavitvi izbranih tem, ki so
zanimiva zaradi novih teoreticnih odkritij, nedavnih
metodoloskih prebojev ali pa zaradi velike
uporabnosti v praksi, ter kot taka niso zajeta v ostalih
predmetih v programu. Predmet je med drugim
namenjen tudi vklju¢evanju uveljavljenih zunanjih in
predavateljev v pedagoski proces na FRI.

Podrobna vsebina se dolo¢i vsako leto posebej glede
na predloge in strokovno usmeritev izbranega
predavatelja.

Temeljna literatura in viri/Readings:

Predavanja/Lectures:

izbirni predmet/elective course

Anglescina, Slovenscina
Anglescina, Slovenscina

Prerequisites:

Content (Syllabus outline):

The course is intended for introducing students to
topics which are interesting due to recent theoretical
findings, methodological breakthroughs or for their
applicative value, and are as such not included into
the existing curriculum. The course is also intended
also for including visiting established researchers and
lecturers in lectures at FRIThe specific topic is
determined yeatly.

Temeljna literatura se predpise vsako leto posebej glege na vsebino in predloge izbranega predavatelja.
Determined yeatly, with respect to the current topic of the course.

Cilji in kompetence:

Objectives and competences:




Cilj predmeta je spoznati metodoloske osnove in
prakticne implementacije ter uporabo izbranih
najnovejsih pristopov in tehnologij s podrocja
racunalni$tva in informatike.

Predvideni Studijski rezultati:

Znanje in razumevanje:

Studenti spoznavajo nova podrodja in prijeme, ki v
obstojecem predmetniku $e niso zajeta.

Uporaba:

Uporaba najnovejsih pristopov in tehnik z izbranega
podro¢ja racunalnistva in informatike.

Refleksija:

Razumevanje primernosti izbranih pristopov s
podrodja racunalnistva in informatike za reSevanje
prakti¢nih primerov v poslovnih okoljih.
Prenosljive spretnosti - niso vezane le na en
predmet:

Resevanje kompleksnih problemov, razvoj
kompleksnih sistemov.

Metode poucevanja in ucenja:
Predavanja, laboratorijske vaje

The goal of the course is to introduce basic
methodological concepts as well as practical
implementations and the use of specific recent
approaches and technologies in computer and
information science

Intended learning outcomes:

Knowledge and understanding:

A broader overview and understanding of the field of
study, and of up to date methods and concepts.
Application:

Applying current approaches and techniques from the
specific field of computer and information science.
Reflection:

Understanding the advantages of the chosen
approaches in computer and information science in
solving specific practical tasks.

Transferable skills:

Solving complex problems, designing complex
systems.

Learning and teaching methods:
Lectures, lab exercises

Nacini ocenjevanja: DeleZ/Weight Assessment:

Nacin (pisni izpit, ustno izpraevanje, Type (examination, oral, coursework,
naloge, projekt): project):

Sprotno preverjanje (domace naloge, 50,00 % Continuing (homework, midterm exams,
kolokviji in projektno delo) project work)

Konéno preverjanje (pisni in ustni izpit) 50,00 % Final (written and oral exam)

Ocene: 6-10 pozitivno, 5 negativno (v skladu
s Statutom UL).

Ocenjevalna lestvica:

Reference nosilca/Lecturer's references:

Grading: 6-10 pass, 5 fail (according to the
rules of University of Ljubljana).

Grading system:



KOMUNIKACIJSKI PROTOKOLI IN OMREZNA VARNOST

UCNI NACRT PREDMETA/COURSE SYLLABUS

Predmet:

Course title:
Clanica nosilka/UL
Member:

UL FRI

Studijski programi in stopnja
Racunalnistvo in informatika, prva
stopnja, visokosolski strokovni
Upravna informatika, prva stopnja,
univerzitetni

program)

program)

Univerzitetna koda predmeta/University course code:
Koda uéne enote na ¢lanici/UL Member course code:

Studijska smer
Ni clenitve (Studijski

Ni clenitve (Studijski

Komunikacijski protokoli in omrezna varnost
Communications Protocols and Network Security

Letnik Semestri Izbirnost
1. semester = izbirni
3. letnik 2. semester | izbirni

0039670
63716

Predavanja Seminar Vaje Klini¢ne vaje  Druge oblike = Samostojno  ECTS
/Lectures /Seminar /Tutorials /Clinical studija delo
tutorials /Other forms  /Individual
of study student work
45 30 105 6

Nosilec predmeta/Lecturer: Andrej Brodnik

Vista predmeta/Course type:

Jeziki/Languages:
Vaje/Tutorial:

Pogoji za vkljucitev v delo oz. za opravljanje
studijskih obveznosti:

Vsebina:

Uvod in ponovitev osnov TCP/IP tehnologije
Protokoli omrezne plasti

MPLS, mobilni IP

razposiljanje (multicasting)

Protokoli aplikacijske plasti

zagonski protokoli (DHCP, BOOTP)

e-postni protokoli SMTP, IMAP, POP, MIME)
multimedijski protokoli (RTP, RSVP, QoS)
protokoli za upravljanje omrezij (SNMP)
Splo$ni uvod o omrezni varnosti

uvod v kriptografijo, javni in zasebni kljuéi,
simetri¢na in asimetri¢na kriptografija, izvlecki
nacini delovanja (npr.) CBC, triple DES, OFB, CFB,
CTR, ter njihove izvedbe

Avtentikacija, gesla in njihova zasebnost,
avtentikacijski protokoli in napadi nanje

Predavanja/Lectures:

izbirni predmet /elective course

Anglescina, Slovenscina
Angles¢ina, Slovenscina

Prerequisites:

Content (Syllabus outline):

Introduction and basics of TCP/IP

Protocols of a network layer

MPLS, mobile IP

multicasting

Protocols of an application layer

Boot-strap protocols (DHCP, BOOTP)

E-mail protocols (SMTP, IMAP, POP, MIME)
Multimedia protocols (RTP, RSVP, QoS)
Network management protocols (SNMP)
General introduction in network security
Introduction into cryptography, public and private
keys,

Symmetric and asymmetric cryptography, digests
Modes of operation, e.g. CBC, triple DES, OFB,
CFB, CTR, and their derivatives




Razdeljevanje kljucev s shemo skritih kljucev,
Kerberos
podrobnosti Kerberos sistema in analiza
Razdeljevanje javnih kljucev in PKI
analiza PKI modelov
Pregled in analiza razli¢nih standardov,
npr. SSL, IPsec
podrobnosti nekaterih kriptografskih algoritmov (npr.
Diffie-Hellman, RSA)

9. E-posta in nacini napada nanjo ter nacini
varovanja

Temeljna literatura in viri/Readings:
RFC standards.

Authentication, passwords and their privacy,
authentication protocols and attacks on them
Secret key distribution, Kerberos

Details of Kerberos and analysis

Public key distribution and PKI

Analysis of PKI models

Survey and analysis of various standards

E.g. SSL, IPsec

Some details of cryptographic algorithms (e.g. Diffie-
Hellman, RSA)

E-mail, attacks on it and its protection

Douglas E. Comer, Internetworking with TCP/IP, vol.1. Prentice Hall.
M. Subramanian: Network Management: An introduction to principles and practice, Addison Wesley

Longman.

A. Farrel, The Internet and Its Protocols: A Comparative Approach, Morgan Kaufmann.

E. Cole, Network Security Bible, Wiley.

C. Kaufman, R. Perlman, M. Speciner, Network Security: Private Communication in a Public World, Prentice

Hall.

Andrew S. Tanenbaum, Computer Networks. Prentice Hall.
J. F. Kurose, K. W. Ross: Computer Networking, Addison-Wesley.
Adrian Farrel: The Internet and Its Protocols: A Comparative Approach, Morgan Kaufmann.

Cilji in kompetence:

Student so se e spoznali z osnovnimi koncepti
racunalni$kih komunikacij in omrezij ter operacijskih
sistemov. Pri tem predmetu se bomo podrobneje
seznanili z nekaterimi pomembnejsimi protokoli in se
v drugem delu predmeta spoznali z osnovami
varovanja racunalniskih in (SirSe gledano)
informacijskih sistemov.

Cilj predmeta je predvsem v pridobitvi prakti¢nih
znanj. Teoreti¢na znanja so podana le v nujnem
obsegu.

Predvideni Studijski rezultati:

Znanje in razumevanje:

Student pozna delovanje konkretnih primerov
protokolov ter posplosuje znanje na druge protokole.
Pozna osnovne probleme sistemske in omrezne
varnosti ter nacinov varovanja le-teh.

Uporaba:

Sposoben je upravljanja in uporabe konkretnih
protokolov in vzdrzevanja osnovne varnosti v
sistemu.

Refleksija:

Spoznavanje in razumevanje pretvorbe prakticnega
problema v prepoznavni inzenirski vzorec.
Prenosljive spretnosti - niso vezane le na en predmet:
Teoreticne osnove za inzenirsko reSevanje razlicnih
prakti¢nih problemov, ki se pojavljajo v sistemskih
problemih.

Metode poucevanja in uCenja:

Objectives and competences:

Students already learnt about basic concepts of
computer communications and operating systems. In
this course they will we will learn more details about
some more important protocols and in the second
half get more familiar with basic methods and
techniques for protecting of computer and general
information systems.

The goal of the project is to acquire practical
knowledge. The theoretical background is presented
only in the necessary amount.

Intended learning outcomes:

Knowledge and understanding:

Student understands how particular protocols operate
and is capable to generalize to other protocols. (S)he
is familiar with basic problems of system and network
security and the methods of its protection.
Application:

Student is capable to manage and use particular
protocols, and to maintain basic security in the
system.

Reflection:

Capable to recognize and understand the conversion
of a practical problem into an engineering pattern.
Transferable skills:

Theoretical basic skills for the engineering approach
in solving of practical problems appearing in systems.

Learning and teaching methods:



Predavanja, vaje, domace naloge, seminariji,
konzultacije, laboratorijsko delo.

Nacini ocenjevanja:

Ocene: 6-10 pozitivno, 5 negativno (v skladu

s Statutom UL).

. dva kolokvija: vsak vsaj 40% in

povpredje vsaj 50%; ali e
konéni izpit: vsaj 50%

. dve seminarski / laboratorijski

nalogi: vsaka vsaj 20% in povprecje vsaj

40%

. stiri domace naloge: vsaka naloga
vsaj 20% in povpredje vsaj 40%
. zapiski s predavanj ali vaj

Ocenjevalna lestvica:

Reference nosilca/Lecturer's references:
Pet najpomembnejsih del:

Lectures, exercises, assignments (homeworks),
seminars, consultations, laboratory work.

DeleZ/Weight

40,00 %

40,00 %

20,00 %

Assessment:

Grading: 6-10 pass, 5 fail (according to the
rules of University of Ljubljana).

. two midterms: each at least 40%
and average at least 50%; or ¢ final exam:
at least 50%

. two seminar / laboratory works:
each at least 20% and average at least 40%

. two seminar / laboratory works:
each at least 20% and average at least 40%
. notes from lectures or exercises

Grading system:

DEGERMARK, Mikael, BRODNIK, Andrej, CARLSSON, Svante, PINK, Stephen. Small forwarding tables
for fast routing lookups. V: Applications, technologies, architectures, and protocols for computer
communication: ACM SIGCOMM '97, Conference, Palais des Festivals, Cannes, France, 14 to 18 September
1997, (Computer communication review, Let. 27, $t. 4). New York: ACM Press, cop. 1997, str. 3-14.

[COBISS.SI-ID 7480921]

KARLSSON, Johan, BODIN, Ulf, BRODNIK, Andrej, NILSSON, Andreas, SCHELEN, Olov. Extended
expedited forwarding: the in-time PHB group. V: Eighth IEEE International Symposium on Computers and
Communication: (ISCC 2003): proceedings: Kemer-Antalya, Turkey, June 30-July 3, 2003. Los Alamitos,
Calif.: IEEE Computer Society Press, 2003, str. 291-297. [COBISS.SI-ID 1567703]

ALJAZ, Tomaz, BRODNIK, Andrej. Supplementary services in telecommunication next generation networks.
V: 2004 IEEE/IFIP Network Operations and Management Symposium Application sessions, April 19-23,
2004, Seul, Korea. NOMS 2004, (30 cm). Piscataway: IEEE, 2004, str. 159-172. [COBISS.SI-ID 8752918]
CIGLARIC, Mojca, KREVL, Andrej, JELICIC, Milan, BRODNIK, Andrej. Laboratory as a service:
architecture, implementation and expetiences. Asia-Pac. collab. educ. journal. [Print ed.], 2010, vol. 6, no. 2,

str. 69-80, ilustr. [COBISS.SI-ID 8183892]

BRODNIK, Andrej, IACONO, John. Unit-time predecessor queries on massive data sets. Lect. notes

comput. sci., part 1, str. 133-144, ilustr. [COBISS.SI-ID 8178260]

Celotna bibliografija dr. Brodnika je dostopna na SICRISu:

http:

sicris.izum.si/search/rsr.aspxflano=slv&id=5281.



http://sicris.izum.si/search/rsr.aspx?lang=slv&amp;id=5281

MATEMATIKA

UCNI NACRT PREDMETA/COURSE SYLLABUS

Predmet: Matematika

Course title: Mathematics

Clanica nosilka/UL UL FRI

Member:

Studijski programi in stopnja Studijska smer Letnik Semestri  Izbirnost
Racunalnistvo in informatika, prva Ni clenitve (Studijski 1. letnik 1. semester = obvezni
stopnja, visokosolski strokovni program)

Univerzitetna koda predmeta/University course code: = 0039647
Koda uéne enote na ¢lanici/UL Member course code: = 63704

Predavanja Seminar Vaje
/Lectures /Seminar /Tutorials
45 30

Nosilec predmeta/Lecturer: Polona Oblak

Klini¢ne vaje Druge oblike = Samostojno  ECTS

/Clinical studija delo
tutorials /Other forms  /Individual
of study student work
105 6

Vista predmeta/Course type:  obvezni predmet /compulsory coutse

Jeziki/Languages: Predavanja/Lectures: Slovenscina

Vaje/Tutorial:

Pogoji za vkljucitev v delo oz. za opravljanje
studijskih obveznosti:

Vsebina:

Predavanja:

1. stevila: realna in kompleksna Stevila

2. vektorji: vektorji v ravnini in prostoru;

3. matrike, sistemi linearnih enachb

4. zaporedja: eksplicitna in rekurzivna zaporedja,
limita;

5. realne funkcije: graf, kompozitum, inverzna
funkcija, pregled elementarnih funkcij, zveznost;

6. odvod: definicija odvoda, odvodi elementarnih
funkcij, pravila za odvajanje, uporaba odvoda;

7. integral: nedoloceni in doloceni integral, zveza
med njima, pravila za racunanje integralov,
uporaba integrala;

Vaje:

Vaje so deloma avditorne in so namenjene

skupinskemu utrjevanju obravnavane snovi z

racunskimi primeri s pomocjo asistenta. Delno vaje

potekajo laboratorijsko, s samostojnim delom

Slovenscina

Prerequisites:

Content (Syllabus outline):

Lectures:

Numbers: real and complex numbers

Vectors: vectors in real plane and in space;

Matrices, systems of linear equations.

Sequences: explicit and recursive sequence, limit;

Functions: graph, composite, inverse function,

elementary functions, continuity;

Derivatives: definition, derivatives of elementary

functions, rules of derivation, use of derivatives;

7. Integrals: indefinite and definite integrals,
techniques of integration, evaluation of definite
integrals, use of integrals;

Exercise groups:

Exercise group time is in part devoted to the classical

blackboard approach, the students solve

computational problems with some help of TA. In

part of the exercise groups the students individually

ARl

o




$tudentov z racunalnikom. Pri laboratorijskih vajah se
uporablja programska oprema za simboli¢no
racunanje (Mathematica, npt.).

Domace naloge:

Domace naloge so predvidene v tedenskem ritmu in
obvezne. Namen domacih nalog je pripraviti Studenta
k sprotnemu studiju predmeta. Vsebine domacih
nalog praviloma sledijo temam iz kontaktnih ur.

Temeljna literatura in viri/Readings:

solve computerized versions of problems using
symbolic computation software.

Homework:

A short homework is assigned every week and is
compulsory. The purpose of the homework is to
promote ongoing study and help students to
understand the ideas and concepts of the course.

1. Polona Oblak: Matematika, Ljubljana, 2014, http://matematika.fri.uni-lj.si/mat/matvsp.pdf.
2. Gabrijel Tomsi¢, Bojan Orel, Neza Mramor: Matematika I; Ljubljana, Fakulteta za elektrotehniko in

racunalnistvo.

&

James Stewart: Calculus: early transcendentals (5th edition), Brooks/Cole - Thomson, cop. 2003.

4. Neza Mramor Kosta, Borut Juréi¢ Zlobec: Zbirka nalog iz matematike I; Ljubljana, Fakulteta za

elektrotehniko in racunalnistvo.
R. Beezer: A First Course in Linear Algebra, http:

linear.ups.edu.

Cilji in kompetence:

Zmoznost kriticnega razmisljanja.

Razvoj vescin kriticnega , analiticnega in sinteticnega
razmisljanja.

Cilj predmeta je utrditi poznavanje in razumevanje
osnovnih pojmov linearne algebre in matemati¢ne
analize kot so konvergenca, funkcije, odvod, integral,
vektorji in matrike ter prikazati njihove osnovne
lastnosti in pa njihovo uporabo pri resevanju
problemov v racunalnistvu in nasploh v znanostih.

Predvideni $tudijski rezultati:

Znanje in razumevanje:

Po uspesnem zakljucku tega predmeta bo student
sposoben uporabljati osnovne pojme linearne algebre
in matematicne analize ter razumeti matematic¢ne
formule in modele, ki na njih temeljijo.

Uporaba:

Sposobnost uporabe osnovnih metod linearne algebre
in matematicne analize pri reSevanju problemov iz
razlicnih podrociih ter pri nacrtovanju in analizi
racunalniskih algoritmov, postopkov in programov.
Refleksija:

Spoznavanje matematicnega jezika za konsistentno in
natan¢no opisovanje pojavov in razumevanje odnosa
med teoreticnim modelom in njegovo implementacijo
na razli¢nih podrocjih rac¢unalnistva.

Prenosljive spretnosti - niso vezane le na en predmet:
Uporaba abstraktnih sistemov za resevanje
konkretnih problemov, identifikacija in resevanje
problemov.

Metode poucevanja in uCenja:

Predavanja, vaje z ustnimi nastopi in delom z
racunalniki, domace naloge. Poseben poudarek je na
sprotnem $tudiju z domacimi nalogami in na
samostojnem delu z racunalnikom in uporabo
programske opreme.

Objectives and competences:

Ability of critical thinking.

Developing skills in critical, analytical and synthetic
thinking.

A major part of the course is devoted to the
understanding of the basic terms of mathematical
analysis and linear algebra (i.e. convergence,
functions, derivation, integration, vectors, matrices)
and their application in computer science and other
sciences.

Intended learning outcomes:

Knowledge and understanding:

Students should be able to demonstrate general
knowledge of the basic linear algebra and
mathematical analysis, and to understand
mathematical formulas and models.

Application:

Use of the basic methods of linear algebra and
mathematical analysis in various disciplines of
computer science.

Reflection:

Learning mathematical language and rigor to
understand and accurately describe phenomena,
understanding the relationship between the
theoretical model and its implementation in vatrious
areas of computer science.

Transferable skills:

Use of the abstraction to enable students to solve
problems that may come up in their field of
specialization.

Learning and teaching methods:

Lectures, exercise groups, homework assighments.
The focus lies in continuous work with home
assignments, using computer and computation
software.


http://linear.ups.edu/

Nacini ocenjevanja:

Nacin (pisni izpit, ustno izprasevanje,
naloge, projekt):

Sprotno preverjanje (domace naloge,
kolokviji in projektno delo)

Koncno preverjanje (pisni in ustni izpit)
Ocene: 6-10 pozitivno, 5 negativno (v skladu
s Statutom UL).

Ocenjevalna lestvica:

Reference nosilca/Lecturer's references:
Pet najpomembnejsih del:

DeleZ/Weight

50,00 %

50,00 %

Assessment:

Type (examination, oral, coursework,
project):

Continuing (homework, midterm exams,
project work)

Final (written and oral exam)

Grading: 6-10 pass, 5 fail (according to the
rules of University of Ljubljana).

Grading system:

OBLAK, Polona. The upper bound for the index of nilpotency for a matrix commuting with a given nilpotent
matrix. Linear multilinear algebra, 2008, vol. 56, no. 6, str. 701-711.
DOLZAN, David, OBLAK, Polona. Invertible and nilpotent matrices over antirings. Linear algebra appl.,

2009, vol. 430, iss. 1, str. 271-278.

KOSIR, Tomaz, OBLAK, Polona. On pairs of commuting nilpotent matrices. Transform. groups, 2009, vol.

14, no. 1, str. 175-182.

DOLINAR, Gregor, GUTERMAN, Aleksandr Emilevi¢, KUZMA, Bojan, OBLAK, Polona. Extremal
matrix centralizers. Linear Algebra and its Applications, 2013, vol. 438, iss. 7, str. 2904-2910.

OBLAK, Polona, SMIGOC, Helena. Graphs that allow all the eigenvalue multiplicities to be even. Linear
Algebra and its Applications, 2014, vol. 454, str. 72-90.

Celotna bibliografija je dostopna na SICRISu:

http:

sictis.izum.si/search/rsr.aspxrlane=slv&id=15808.



http://sicris.izum.si/search/rsr.aspx?lang=slv&amp;id=15808

MULTIMEDIJSKE TEHNOLOGIJE

UCNI NACRT PREDMETA/COURSE SYLLABUS

Predmet: Multimedijske tehnologije
Course title: Multimedia Technologies
Clanica nosilka/UL UL FRI
Member:
Studijski programi in stopnja Studijska smer Letnik Semestri  Izbirnost
Racunalnistvo in informatika, prva Ni clenitve (Studijski 1. semester | izbirni
stopnja, visokosolski strokovni program)
Univerzitetna koda predmeta/University course code: = 0039706
Koda uéne enote na ¢lanici/UL Member course code: = 63734
Predavanja Seminar Vaje Klini¢ne vaje  Druge oblike = Samostojno  ECTS
/Lectures /Seminar /Tutorials /Clinical studija delo
tutorials /Other forms  /Individual
of study student work
45 10 20 105 6
Nosilec predmeta/Lecturer: Alenka Kav¢éic
Vista predmeta/Course type:  izbirni predmet/elective course
Jeziki/Languages: Predavanja/Lectures: Slovenscina
Vaje/Tutorial: Slovenscina

Pogoji za vkljucitev v delo oz. za opravljanje
studijskih obveznosti:

Vpis naslednjih predmetov iz predhodnih semestrov:
*  Produkcija multimedijskih gradiv

*  Digitalno procesiranje signalov

Vsebina:

Predavanja:

Uvod: vrste digitalnih medijev in medijskih vsebin.
Osnove vizualizacije podatkov, interaktivne
vizualizacije.

Tekst: predstavitev, indeksiranje in poizvedovanje po
zbirkah, rangiranje dokumentov.

Brezizgubno stiskanje podatkov.

Zvok: predstavitev, stiskanje z izgubo (MPEG).
Slika: predstavitev, stiskanje z izgubo (JPEG).
Video: predstavitev, stiskanje z izgubo (MPEG).
Vaje:

Vaje potekajo v obliki projektnega dela v primerno
opremljenih rac¢unalniskih ucilnicah. V okviru
projektov Studentje individualno ali v manjsih
skupinah izdelajo interaktivne vizualizacije odprtih
podatkov.

Prerequisites:

The following subjects from previous semesters:
¢ Multimedia Content Production
*  Digital Signal Processing

Content (Syllabus outline):

Lectures:

Introduction: types of digital media and media
contents.

Introduction to data visualization, interactive
visualisations.

Text: representation, indexing and retrieval in text
collections, document ranking.

Lossless data compression.

Sound: representation, lossy compression (MPEG).
Images: representation, lossy compression (JPEG).
Video: representation, lossy compression (MPEG).
Exercises:

The exercises take the form of project work in
computer labs. In the projects, students work
individually or in small groups to implement
interactive visualisations of open data.




Temeljna literatura in viti/Readings:

* T. Munzner: Visualization Analysis and Design. A K Peters Visualization Series, CRC Press, 2014.
* C. Manning, P. Raghavan, H. Schiitze: Introduction to Information Retrieval. Cambridge: Cambridge

University Press, 2008.

* N. Chapman, J. Chapman: Digital Multimedia. Wiley, 2009.
*  P. Halvadar, G. Medioni: Multimedia Systems: Algorithms, Standards, and Industry Practices. Course

Technology. 2010.

* H. M. Blanken, A. P. de Vries, H. E. Blok, L. Feng (eds): Multimedia Retrieval. Springer. 2010.
Zapiski s predavanj, primeri in gradivo za vaje so sproti objavljeni v spletni udilnici.
Lecture notes, examples and material for exercises are published in the online classroom.

Cilji in kompetence:

Cilj predmeta je, da Studenti pridobijo znanja in
vescine, potrebne za uporabo, nacrtovanje in razvoj
multimedijskih sistemov. Studenti bodo spoznali
nacine za ucinkovito predstavitev, stiskanje in
preiskovanje multimedijskih podatkov, kot so
besedilo, zvok, slika in video, ter spoznali
algoritmi¢no in programsko ozadje, potrebno za
razvoj multimedijskih aplikacij.

Po zaklju¢enem predmetu bodo studenti pridobili
naslednje kompetence:

- razumevanje in resevanje izzivov, povezanih z
multimedijskimi vsebinami;

- poznavanje nacinov za ucinkovito predstavitev
podatkov;

- razumevanje osnove sistemov za pridobivanje
informacij (na podlagi besedila in tudi drugih
multimedijskih podatkov);

- razumevanje postopkov brezizgubnega stiskanja in
stiskanja z izgubo;

- razumevanje osnovnih postopkov stiskanja slik,
zvoka in videa, ki se uporabljajo v standardnih
kodekih;

- uporaba znanja za samostojno delo pri resevanju
tehni¢nih problemov na podro¢ju multimedijskih
tehnologij; sposobnost nadgradnje znanja;

- sposobnost samostojnega razvoja interaktivnih
multimedijskih aplikacij.

Predvideni Studijski rezultati:

Znanje in razumevanje:

Poznavanje racunalniskih tehnologij in racunalniskih
metodologij za uporabo in razvoj multimedijskih
aplikacij ter razumevanje, kdaj in na kaksen nacin je
njihova uporaba smiselna.

Uporaba:

Razvoj multimedijskih aplikacij.

Refleksija:

Spoznavanje in razumevanje uglasenosti med teorijo
in njeno aplikacijo na konkretnih primerih s podrocja
multimedijskih tehnologij.

Prenosljive spretnosti - niso vezane le na en predmet:

Objectives and competences:

The aim of the course is to provide students with the
knowledge and skills needed to use, design and
develop multimedia systems. Students will learn how
to efficiently represent, compress and search
multimedia data including text, sound, image and
video, and will gain an understanding of the
algorithmic and programming background needed to
develop multimedia applications.

When completing the course, students will be able to
gain the following competences:

- the ability to understand and solve professional
challenges related to multimedia content;

- knowledge of effective data presentations;

- understanding the basics of information retrieval
systems (text-based as well as other multimedia data);
- understanding of lossless and lossy compression
algorithms;

- understanding of the basic image, audio and video
compression procedures used in standard codecs;

- the ability to apply acquired knowledge in
independent work for solving technical problems in
multimedia technologies; the ability to upgrade
acquired knowledge;

- the ability to independently develop interactive
multimedia applications.

Intended learning outcomes:

Knowledge and understanding:

Knowledge of computer technologies and
methodologies for the use and development of
multimedia applications and understanding of when
and how their use makes sense.

Application:

Development of multimedia applications.
Reflection:

Knowing and understanding of the balance between
theory and practice on concrete examples from the
field of multimedia technologies.

Transferable skills:

Capture, processing, compression of text, images,
video, sound and other multimedia contents.



Zajem, obdelava, stiskanje besedila, slik, videa, zvoka
in drugih multimedijskih vsebin.

Metode poucevanja in ucenja: Learning and teaching methods:
Predavanja s prakti¢nimi demonstracijami, izvajanje Lectures with practical demonstrations, laboratory
laboratorijskega projekta pod mentorstvom asistenta. =~ work under the supervision of assistants.

Nacini ocenjevanja: DeleZ/Weight Assessment:

Nacin (pisni izpit, ustno izprasevanje, Type (examination, oral, coursework,
naloge, projekt): project):

Sprotno preverjanje (domace naloge, 50,00 % Continuing (homework, midterm exams,
kolokviji in projektno delo) project work)

Koncno preverjanje (pisni in ustni izpit) 50,00 % Final (written and oral exam)

Ocene: 6-10 pozitivno, 5 negativno (v skladu Grading: 6-10 pass, 5 fail (according to the
s Statutom UL). rules of University of Ljubljana).
Ocenjevalna lestvica: Grading system:

Reference nosilca/Lecturer's references:

Pet najpomembnejsih del:

KAVCIC, Alenka, PODLESEK, Anja, KOMIDAR, Luka, HLADNIK, Ales, BOH PODGORNIK, Bojana,
BOHAK, Ciril, DEPOLLI STEINER, Katja, GRIL, Alenka, LESAR, Ziga, MAROLT, Matija, PECJAK,
Sonja, PESEK, Matevz, PIRC, Tina, PUKLEK LEVPUSCEK, Melita, PEKLA]J, Cirila. What can off- and
online measures tell about students’ self-regulation and their achievement while learning science expository
hypertext. Sustainability. May 2022, vol. 14, iss. 9, str. 1-19, ilustr. ISSN 2071-1050.
https://www.mdpi.com/2071-1050/14/9/5686, https:/ / tepozitotij.uni-lj.si/IzpisGradiva.php?id=138143,
DOI: 10.3390/5u14095686. [COBISS.SI-ID 107992835]

KAVCIC, Alenka, BOH PODGORNIK, Bojana, BOHAK, Ciril, DEPOLLI STEINER, Katja, GRIL,
Alenka, HLADNIK, Ales, KLOPCIC, Vid, KOMIDAR, Luka, LESAR, Ziga, MAROLT, Matija, PECJAK,
Sonja, PESEK, Matevz, PIRC, Tina, PODLESEK, Anja, PUKLEK LEVPUSCEK, Melita, PEKILAJ, Cirila.
E-uc¢no okolje z oporami za samoregulacijo ucenja. Uporabna informatika. [Tiskana izd.]. 2021, letn. 29, st. 1, str.
30-46, ilustr. ISSN 1318-1882. https:/ /uporabna-informatika.si/index.php/ui/article/view/119,

https:/ /tepozitotij.uni-lj.si/IzpisGradiva.php?id=125521, http:/ /www.dlib.si/details/URN:NBN:SI:doc-
LNZWR59], DOI: 10.31449/upinf.119. [COBISS.SI-ID 55103491]

SMOLE, Vera, GABRI]ELCIC TOMC, Helena, KAVCIC, Alenka. Uporaba novih medijev v narecnem
slovaropisju na primeru Slovarja starega orodja v govoru Loskega Potoka. Rasprave Instituta za hrvatski jezik i
Jezikoslovlje. 2020, vol. 46, no. 2, str. 1039-1057, ilustr. ISSN 1331-6745.

https:/ /hrcak.srce.hr/index.php?show=clanak&id_clanak_jezik=356626, DOI: 10.31724/ihjj.46.2.30.
[COBISS.SI-ID 36228867]

KAVCIC, Alenka, LOVRIC, Ivan, SMOLE, Vera. Interaktivna karta slovenskih nare¢nih besedil. V: FISER,
Darja (ur.), PANCUR, Andrej (ur.). Zbornik konference Jezikovne tehnologije in digitalna humanistika, 20. september -
21. september 2018, Ljubljana, Slovenija = Proceedings of the Conference on Langnage Technologies & Digital Humanities,
September 20th - 21st 2018, Ljubljana, Slovenia. 1st ed. Ljubljana: Znanstvena zalozba Filozofske fakultete: =
Ljubljana University Press, Faculty of Arts, 2018. Str. 121-125, ilustr. ISBN 978-961-06-0111-1.

http:/ /www.sdjt.si/wp/wp-content/uploads/2018/09/JTDH-2018_Kavcic-et-al_Interaktivna-karta-
slovenskih-narecnih-besedil.pdf. [COBISS.SI-ID 1537923267]

KAVCIC, Alenka, PESEK, Matevz, MAROLT, Matija. A platform for supporting learning process of visually
impaired children. V: BILJANOVIC, Petar (ur.). MIPRO 2017 : 40th Jubilee International Convention, May 22-26,
2017, Opatija, Croatia : proceedings. Rijeka: Croatian Society for Information and Communication Technology,
Electronics and Microelectronics - MIPRO, cop. 2017. Str. 954-958, ilustr. MIPRO ... (Tisak). ISBN 978-953-
233-093-9. ISSN 1847-3938. http://docs.mipro-proceedings.com/ proceedings/mipro_2017_proceedings.pdf.
[COBISS.SI-ID 1537436355]

Celotna bibliografija je dostopna na SICRISu: https://cris.cobiss.net/ecris/si/sl/researcher/9255.

Complete bibliography is available in SICRIS: https://cris.cobiss.net/ecris/si/en/researcher/9255



https://cris.cobiss.net/ecris/si/sl/researcher/9255
https://cris.cobiss.net/ecris/si/en/researcher/9255




NACRTOVAN]JE DIGITALNIH NAPRAV

UCNI NACRT PREDMETA/COURSE SYLLABUS

Predmet: Nacrtovanje digitalnih naprav
Course title: Digital Logic Design
Clanica nosilka/UL UL FRI
Member:
Studijski programi in stopnja Studijska smer Letnik Semestri  Izbirnost
Racunalnistvo in informatika, prva Ni clenitve (Studijski 2. semester | izbirni
stopnja, visokosolski strokovni program)
Univerzitetna koda predmeta/University course code: = 0039672
Koda uéne enote na &lanici/ UL Member course code: = 63729
Predavanja Seminar Vaje Klini¢ne vaje  Druge oblike = Samostojno  ECTS
/Lectures /Seminar /Tutorials /Clinical studija delo
tutorials /Other forms  /Individual
of study student work
45 30 105 6
Nosilec predmeta/Lecturer: Miha Mogkon
Vista predmeta/Course type:  izbirni predmet /elective course
Jeziki/Languages: Predavanja/Lectures: Slovenscina
Vaje/Tutorial: Slovenscina

Pogoji za vkljucitev v delo oz. za opravljanje
studijskih obveznosti:

Vpis naslednjih predmetov iz predhodnih semestrov:

*  Organizacija racunalnikov
* Digitalna vezja

Vsebina:

1. Uvod v nacrtovanje in testiranje digitalnih
sistemov.

2. Jeziki za opis strojne opreme (VHDL, Verilog):
osnove HDL jezikov,

napotki za naértovanje in modeliranje,

simulacija nacrtovanja,

sinteza nacrtovanja.

3. Tehnologija in pregled programabilnih vezij: PAL,
PLA, ROM, CPLD, FPGA.

4. Nacrtovanje odlocitvenih in sekvenc¢nih vezij:
racunalniska aritmetika,

dvo in vecnivojske funkcije,

pomnilne celice,

register, registrski niz,

Stevci,

pomnilnik,

Prerequisites:

The following subjects from previous semesters:
*  Computer Organization
*  Digital Circuits

Content (Syllabus outline):

1. Introduction to design and testing of digital
systems.

2. Languages for hardware description
(VHDL, Verilog):

introduction to HDL,

design and modelling instructions,

circuit simulation,

design synthesis.

3. Technology and survey of programmable logic
circuits: PAL, PLA, ROM, CPLD, FPGA.

4. Design of decision and sequential circuits:
computer arithmetic,

two and multilevel functions,

flip-flops,

register, register set,

counters,




avtomati kon¢nih stanj,

sinhronizacija.

5. Signal ure: tvorba, Sirjenje, porazdelitev, "clock
gating".

6. Nacrtovanje preprostega (mikro)procesotja
oziroma sistema na ¢ipu (SoC):

podatkovne poti,

kontrolna enota,

vhodno/izhodni vmesniki in

komunikacija.

Temeljna literatura in viri/Readings:

memory,
finite state automata,

synchronization.

5. Clock signal:

generation,

propagation,

distribution,

"clock gating".

6. Design of simple (micro)processor or SOC:
data path,

control unit,

i/o interfaces and

communication.

*  B. Mealy, I. Tappero. Free range VHDL, Free Range Factory, 2023
*  Waketly, John F. Digital design: principles and practices, Upper Saddle River : Pearson/Prentice Hall,

2006

* M. M. Mano, C. R. Kime, Logic and computer design fundamentals, Upper Saddle River: Pearson

Prentice Hall, 2007

* S.Brown, Z. Vranesic, Fundamentals of digital logic with VHDL design, McGraw-Hill, 2005
*  A.Trost, Nacrtovanje digitalnih vezij v jeziku VHDL, Fakulteta za elektrotehniko, 2007
* M. Ercegovac, T. Lang, J. H. Moreno, Introduction to digital systems, J. Wiley & Sons, 1999

Cilji in kompetence:
Studenta Zelimo nauciti samostojne uporabe in

Objectives and competences:
We instruct students in practical design and

nacrtovanja digitalnih vezij z uporabo HDL orodij.
Pri tem izpostavimo posebnosti HDL orodij in
naucimo upostevati optimalne pristope k nacrtovanju

independent work on digital circuits with the use of
HDL language. Specific behaviour of HDL tools is
emphasized and digital circuit design using optimal

digitalnih vezij.

Predvideni $tudijski rezultati:

Znanje in razumevanje:

6001 Digitalna vezja

6003 Organizacija racunalnikov

1003 Racunalniska arhitektura
programiranje v VHDL

Uporaba:

Nacrtovanje vezij, sistem na cipu (SoC).
Refleksija:

Izdelava seminarja in preizkus vezja.
Prenosljive spretnosti - niso vezane le na en
predmet:

Izdelava seminarja in preizkus vezja.

Metode poucevanja in uCenja:
Predavanja, laboratorijske vaje, seminar.

Nacini ocenjevanja:
Nacin (ustno izprasevanje, naloge, projekt):

Sprotno prevetjanje (domace naloge,
projektno delo)
Kon¢no preverjanje (ustni izpit)

50,00 %

50,00 %

approaches is presented.

Intended learning outcomes:
Knowledge and understanding:
6001 Digital circuits

6003 Computer Organization

1003 Computer Architecture
programming in VHDL
Application:

Circuit design, system on chip (SOC) design.
Reflection:

Project report and implementation.
Transferable skills:

Project report and implementation.

Learning and teaching methods:
Lectures, lab. course, project.

DeleZ/Weight Assessment:

Type (oral examination, coursework,
project):
Continuing (homework, project work)

Final (oral exam)



Ocene: 6-10 pozitivno, 5 negativno (v skladu Grading: 6-10 pass, 5 fail (according to the
s Statutom UL). rules of University of Ljubljana).

Ocenjevalna lestvica: Grading system:

Reference nosilca/Lecturer's references:

Pet najpomembnejsih del: / Five most important wotks:

*  VEROVSEK, Spela, JUVANCIC, Matevz, PETROVCIC, Simon, ZUPANCIC, Tadeja, SVETINA,
Matija, JANEZ, Miha, PUSNIK, Ziga, VELIKAJNE, Nina, MOSKON, Miha. An integrative approach to
neighbourhood sustainability assessments using publicly available traffic data. Computers, Environment
and Urban Systems. July 2022, vol. 95, 101805. DOI: 10.1016/j.compenvurbsys.2022.101805.

+  REZEN, Tadeja, MARTINS, Alexandre, MRAZ, Miha, ZIMIC, Nikolaj, ROZMAN, Damjana,
MOSKON, Miha. Integration of omics data to generate and analyse COVID-19 specific genome-scale
metabolic models. Computers in Biology and Medicine. June 2022, vol. 145, 105428. DOI:
10.1016/j.compbiomed.2022.105428.

*  WALAKIRA, Andrew, ROZMAN, Damjana, REZEN, Tadeja, MRAZ, Miha, MOSKON, Miha. Guided
extraction of genome-scale metabolic models for the integration and analysis of omics data.
Computational and Structural Biotechnology Journal. 2021, vol. 19, pp. 3521-3530. DOI:
10.1016/j.¢sbj.2021.06.009.

+  MOSKON, Miha, PUSNIK, Ziga, ZIMIC, Nikolaj, MRAZ, Miha. Field-programmable biological circuits
and configurable (bio)logic blocks for distributed biological computing. Computers in Biology and
Medicine. [Print ed.]. Jan. 2021, vol. 128, pp. 1-9. DOI: 10.1016/j.compbiomed.2020.104109.

+  MOSKON, Miha, KOMAC, Roman, ZIMIC, Nikolaj, MRAZ, Miha. Distributed biological computation :
from oscillators, logic gates and switches to a multicellular processor and neural computing applications.
Neural computing & applications. Aug. 2021, vol. 33, no. 15, pp. 8923-8938. DOI: 10.1007/s00521-021-
05711-6.

Celotna bibliografija je dostopna na COBISS:

http://splet02.izum.si/cobiss/bibliography?langbib=slo&code=29198&formatbib=3.

Complete bibliography is accessible on COBISS:

http://splet02.izum.si/cobiss /bibliographyrlangbib=eng&code=29198&formatbib=3.



http://splet02.izum.si/cobiss/bibliography?langbib=slo&amp;amp;code=29198&amp;amp;formatbib=3
http://splet02.izum.si/cobiss/bibliography?langbib=eng&amp;amp;code=29198&amp;amp;formatbib=3

NUMERICNE METODE

UCNI NACRT PREDMETA/COURSE SYLLABUS

Predmet: Numeri¢ne metode
Course title: Numerical Methods
Clanica nosilka/UL UL FRI
Member:
Studijski programi in stopnja Studijska smer Letnik Semestri  Izbirnost
Racunalnistvo in informatika, prva Ni clenitve (Studijski 1. semester | izbirni
stopnja, visokosolski strokovni program)
Univerzitetna koda predmeta/University course code: = 0039707
Koda uéne enote na ¢lanici/UL Member course code: | 63742
Predavanja Seminar Vaje Klini¢ne vaje  Druge oblike = Samostojno  ECTS
/Lectures /Seminar /Tutorials /Clinical studija delo
tutorials /Other forms  /Individual
of study student work
45 30 105 6
Nosilec predmeta/Lecturer: Aljaz Zalar
Vista predmeta/Course type:  izbirni predmet/elective course
Jeziki/Languages: Predavanja/Lectures: Slovenscina
Vaje/Tutorial: Slovenscina

Pogoji za vkljucitev v delo oz. za opravljanje
studijskih obveznosti:

Vsebina:

Predavanja:

Uvod v numeri¢no rac¢unanje. Premic¢na aritmetika.
Izvor napak pri numeri¢cnem racunanju. Obcutljivost
in stabilnost.

Sistemi linearnih enacb. Gaussova eliminacija in LU
razcep. Obcutljivost. Pivotiranje. Posebni linearni
sistemi. Iterativne metode.

Nelinearne enacbe. Bisekcija. Regula falsi in sekantna
metoda. Tangentna metoda. Splosna iteracija.
Sistemi nelinearnih enacb. Jacobijeva in Newtonova
metoda.

Linearni problemi najmanjsih kvadratov. Predoloceni
sistemi. Normalni sistem. Ortogonalni razcep.
Aproksimacija in interpolacija. Lagrangeov in

Newtonov interpolacijski polinom. Deljene diference.

Aproksimacija po metodi najmanjsih kvadratov.

Prerequisites:

Content (Syllabus outline):

Lectures:

Introduction to numerical computation. Floating-
point arithmetic. Sensitivity of a problem and stability
of computation.

Systems of linear equations: Gaussian elimination and
LU decomposition. Pivoting. Special types of linear
systems. Iterative methods.

Nonlinear equations. Bisection. Regula falsi and
secant methods. Newton's method. Fixed point
interation.

Systems of nonlinear equations. Jacobi and Newton's
method.

Linear least square prolems. Overdetermined systems.
Normal equations. Orthogonal decomposition.
Approximation and interpolation. Newton and
Lagrange interpolation polynomial. Divided
differences. Least squares approximation;



Numeri¢no integriranje. Newton-Cotesova pravila.
Trapezna in Simpsonova metoda, Rombergova
metoda. Gaussova kvadraturna pravila.

Numeric¢no resevanje navadnih diferencialnih enacb.
Eulerjeva metoda. Metode Runge-Kutta, avtomati¢no
prilagajanje dolzine koraka.

Problem lastnih vrednosti. Schurova forma. Potencna
metoda. QR iteracija.

Vaje:

Na vajah se bodo $tudenti pri reSevanju konkretnih
problemov pod vodstvom asistenta ucili uporabljati
primerna racunalniska orodja. Udelezba na vajah je
obvezna.

Domace naloge:

Namen domacih nalog je usmeriti Studenta na
uporabo znanja, pridobljenega na predavanjih pri
reSevanju uporabnih problemov. Studentje domace
naloge resujejo individualno.

Obveznost vsakega Studenta je resiti in uspesno
zagovarjati tri domace naloge (pogoj za pristop k
izpitu). Ocena domacih nalog predstavlja polovico
izpitne ocene.

Temeljna literatura in viri/Readings:

Numerical integration. Newton-Cotes rules.
Trapezoid and Simpson methods. Romberg method.
Gaussian quadrature.

Numerical methods for ordinary differential
equations. Eulet's method. Runge-Kutta methods.
Automatic step-size control.

Eigenvalue problems. Schur form. Power iteration.
QR iteration.

Lab practice:

At the Lab sessions the students will solve practical
problems under the guidance of assistant and learn to
use appropriate tools. Attendance at tutorials is
compulsory.

Homeworks:

The purpose of homeworks is to direct students to
use knowledge gained in lectures to solve practical
problems. Students solve homework individually.
The obligation of each student to solve and
successfully defend three homework assignments (a
condition for the admission to the exam). Evaluation
of homework is half of the final grade.

B. Orel: Osnove numeri¢ne matematike, Zalozba FE in FRI, Ljubljana, 1997.
D. R. Kincaid, E. W. Cheney: Numerical Analysis, Mathematics of Scientific Computing, 3rd edition,

Brooks/Cole, Pacific Grove, 2002.

K. Atkinson, W. Han: Elementary Numerical Analysis, 3rd edition, John Wiley & Sons, Inc., New Jersey,

2003.

L. N. Trefethen, D. Bau: Numerical Linear Algebra, SIAM, Philadelphia, 1997.
R. L. Burden, J. D. Faires, A. M. Burden: Numerical Analysis, 10th edition, Cengage Learning, Boston, 2016.
G. H. Golub, C. F. Van Loan: Matrix Computations, 3rd edition, Johns Hopkins Univ. Press, Baltimore, 1996.

Cilji in kompetence:

Cilj predmeta je seznaniti Studente z numeri¢nimi
metodami in jih usposobiti, da bodo lahko te metode
uporabljali pri racunalniskem modeliranju razlicnih
pojavov v naravoslovju, tehniki in na drugih
podrogjih.

Predvideni $tudijski rezultati:

Znanje in razumevanje:

Razumevanje ra¢unanja s plavajoco vejico in izvorov
napak pri numeri¢nem rac¢unanju. Seznanitev z
osnovnimi algoritmi za resevanje linearnih in
nelinearnih sistemov, polinomsko interpolacijo,
integriranje, reSevanje diferencialnih enacb, racunanje
lastnih vrednosti. Znanje Matlaba za resevanje
nastetih problemov.

Uporaba:

Za probleme, ki jih je mogoce opisati z matemati¢nim
modelom, ekonomicno iskanje ¢im bolj natan¢nega
numeri¢nega priblizka. Ocena numeri¢ne napake in
njenega vpliva na rezultat.

Refleksija:

Objectives and competences:

The course aims to acquaint students with numerical
methods and train them to use these methods in
computer modelling of various phenomena in
science, technology and other fields.

Intended learning outcomes:

Knowledge and understanding:

Understanding of a floating-point arithmetic and
sources of errors in numerical computations.
Knowledge of basic numerical algorithms for solving
linear and nonlinear systems, polynomial
interpolation, integration, solving differential
equations, computing eigenvalues. Knowledge of
Matlab for solving such problems.

Applications:

For problems, which can be described by a
mathematical model, economically searching for
numerical approximation. Estimating a numerical
error and evaluating the impact on the result.
Reflection:



Spoznavanje uporabnosti matemati¢nih modelov za
konsistentno in natancno opisovanje pojavov.
Prenosljive spretnosti - niso vezane le na en predmet:
Sposobnost uporabe racunalniskih orodij pri
reSevanju matemati¢nih problemov. Razumevanje
razlike med to¢no in numeri¢no resitvijo. Uporaba
znanje iz racunalnistva in informatike na drugih
podro¢jih (ekonomija, naravoslovie, tehnika, itd).

Metode poucevanja in ucenja:

Predavanja, vaje z uporabo programa Matlab, domace
naloge. Poseben poudarek je na sprotnem studiju z
domacimi nalogami in na sodelovanju pri vajah.

Understanding the usefulness of mathematical
models to consistently and accurately describe the
phenomena.

Transferable skills:

The ability to use computer tools for solving
mathematical problems. Understanding the difference
between the exact and the numerical solution.
Application of computer and information science
knowledge to other technical and relevant fields
(economics, science, technical science, etc).

Learning and teaching methods:

Lectures, lab practice using Matlab program,
homeworks. Particular emphasis is on a continous
with homeworks and active participation lab sessions.

Nacini ocenjevanja: Delez/Weight Assessment:

Nacin (pisni izpit, ustno izprasevanje, Type (examination, oral, coursework,
naloge, projekt): project):

Sprotno preverjanje (domace naloge, 50,00 % Continuing (homework, midterm exams,
kolokviji in projektno delo) project work)

Kon¢no preverjanje (pisni in ustni izpit) 50,00 % Final (written and oral exam)

Ocene: 6-10 pozitivno, 5 negativno (v skladu
s Statutom UL).

Ocenjevalna lestvica:

Reference nosilca/Lecturer's references:
Pet najpomembnejsih del:

Grading: 6-10 pass, 1-5 fail (according to the
rules of University of Ljubljana).

Grading system:

1. KLEP, Igor, MCCULLOUGH, Scott, SIVIC, Klemen, ZALAR, Aljaz. There are many more positive maps
than completely positive maps. International mathematics research notices. June 2019, vol. 2019, iss. 11, str. 3313-

3375. ISSN 1073-7928. https:

dot.org/10.1093/imrn/rnx203, DOI: 10.1093/imrn/rnx203. [COBISS.SI-ID

18670425]

2. BHARDWA], Abhishek, ZALAR, Aljaz. The singular bivariate quartic tracial moment problem. Complex
analysis and operator theory. 2018, vol. 12, iss. 4, str. 1057-1142. ISSN 1661-8254.

https:

dot.org/10.1007/s11785-017-0756-3, DOI: 10.1007/s11785-017-0756-3. [COBISS.SI-ID 18423897]

3. ZALAR, Aljaz. Operator Positivstellensitze for noncommutative polynomials positive on matrix convex
sets. Journal of mathematical analysis and applications. |Print ed.]. 2017, vol. 445, iss. 1, str. 32-80. ISSN 0022-247X.

http:

dx.doi.org/10.1016/1.jmaa.2016.07.043. [COBISS.SI-ID 17790297]

4. ZALAR, Aljaz. Matrix Fejér-Riesz theorem with gaps. Journal of Pure and Applied Algebra. |Print ed.]. 2016,

vol. 220, iss. 7, str. 2533-2548. ISSN 0022-4049. http:
ID 17666441]

dx.doi.ore/10.1016/].jpaa.2015.11.018. [COBISS.SI-

5. CIMPRIC, Jaka, ZALAR, Aljaz. Moment problems for operator polynomials. Journal of mathematical analysis
and applications. |Print ed.]. 2013, vol. 401, iss. 1, str. 307-316. ISSN 0022-247X.

http:
Celotna bibliografija je dostopna na SICRISu:
http:

dx.doi.org/10.1016/1.jmaa.2012.12.027. [COBISS.SI-ID 16602201]

www.sicris.si/search/rsr.aspx?opt=1&lang=slv&id=41702



https://doi.org/10.1093/imrn/rnx203
https://dx.doi.org/10.1093/imrn/rnx203
https://plus.si.cobiss.net/opac7/bib/18670425?lang=sl
https://doi.org/10.1007/s11785-017-0756-3
https://dx.doi.org/10.1007/s11785-017-0756-3
https://plus.si.cobiss.net/opac7/bib/18423897?lang=sl
http://dx.doi.org/10.1016/j.jmaa.2016.07.043
https://plus.si.cobiss.net/opac7/bib/17790297?lang=sl
http://dx.doi.org/10.1016/j.jpaa.2015.11.018
https://plus.si.cobiss.net/opac7/bib/17668441?lang=sl
http://dx.doi.org/10.1016/j.jmaa.2012.12.027
https://plus.si.cobiss.net/opac7/bib/16602201?lang=sl
http://www.sicris.si/search/rsr.aspx?opt=1&amp;lang=slv&amp;id=41702

ODLOCITVENI SISTEMI

UCNI NACRT PREDMETA/COURSE SYLLABUS

Predmet: Odlo¢itveni sistemi
Course title: Decision Systems
Clanica nosilka/UL UL FRI
Member:
Studijski programi in stopnja Studijska smer Letnik Semestri  Izbirnost
Digitalno jezikoslovje, druga stopnja, Ni clenitve (Studijski 1. semester | izbirni
magistrski program)
Racunalnistvo in informatika, prva Ni clenitve (Studijski 1. semester | izbirni
stopnja, visokosolski strokovni program)
Univerzitetna koda predmeta/University course code: | 0039708
Koda uéne enote na ¢lanici/UL Member course code: = 63741
Predavanja Seminar Vaje Klini¢ne vaje  Druge oblike = Samostojno  ECTS
/Lectures /Seminar /Tutorials /Clinical studija delo
tutorials /Other forms  /Individual
of study student work

45 10 20 105 6
Nosilec predmeta/Lecturer: Aleksander Sadikov
Vista predmeta/Course type:  izbirni predmet /elective course
Jeziki/Languages: Predavanja/Lectures: Slovenscina

Vaje/Tutorial: Slovenséina

Pogoji za vkljucitev v delo oz. za opravljanje
studijskih obveznosti:

Vpis naslednjih predmetov iz predhodnih semestrov:

*  Umetna inteligenca
*  Podatkovno rudatjenje

Vsebina:

ve¢parametrsko odlocanje in vrednotenje

volilni sistemi, Arrowsov paradoks

sistemi za podporo odloc¢anju (HiView, DEX], ...)
lupine ekspertnih sistemov

gradnja ekspertnih sistemov, Feigenbaumovo ozko
grlo

aplikacija odkrivanja zakonitosti v podatkih pri
odlocanju

analiza stroskov in koristi

odlo¢itvena drevesa

priporodilni sistemi

Temeljna literatura in viri/Readings:

Prerequisites:

The following subjects from previous semesters:

Artificial Intelligence
Data Mining

Content (Syllabus outline):

SAEal I B

LN

multi-criteria decision making

voting systems, Atrow's paradox

decision support systems (HiView, DEX]j, etc.)
expert system shells

building expert systems, Feingenbaum's
bottleneck

application of data mining for decision making
costs and benefits analysis

decision trees

recommender systems



Bohanec, M.: Odlocanje in modeli, DMFA, 2006.

Mallach, E.G.: Understanding Decision Support Systems and Expert Systems, Irwin, 1994.
Jannach, D. et al.: Recommender Systems: An Introduction, Cambridge University Press, 2010.

Cilji in kompetence:

Cilj predmeta je Studentom racunalnistva in
informatike predstaviti osnove teotije odlocanja ter
racunalni$ke pripomocke za odlocanje oz. gradnjo
odlo¢itvenih modelov in priporocilnih sistemov.
Nauciti Studente te pripomocke in modele pravilno
uporabljati za podporo odlocanju v praksi.

Predvideni Studijski rezultati:

Znanje in razumevanje:

Poznavanje osnov teorije odloc¢anja. Razumevanje
delovanja in prednosti ter slabosti sistemov za
podporo odlocanju.

Uporaba:

Uporaba programskih sistemov in modelov za
podporo odlocanju ter priporocilnih sistemov na
realnih problemih v praksi.

Refleksija:

Spoznavanje in razumevanje uglasenosti med teorijo
in njeno aplikacijo na konkretnih primerih uporabe
sistemov za podporo odloc¢anju.

Prenosljive spretnosti - niso vezane le na en predmet:
Spretnost zbiranja in interpretiranja podatkov ter
uporabe naucenih/zgrajenih modelov. Identifikacija
aplikacij uporabe v praksi in problemov (tudi na
drugih podrog¢jih). Odloc¢anje v skupinah, kriticno
razmisljanje in analiza.

Metode poucevanja in uCenja:

Predavanja, seminatji, vodeni individualni $tudij,
laboratorijske vaje, nastopi. Poudarek je na prakti¢nih
primerih uporabe.

Objectives and competences:

The objective is to demonstrate the basics of the
decision theory and computer software for
construction of decision models, decision making,
and recommender systems to the students of
computer science, and to teach them how to use it
effectively in practical decision making.

Intended learning outcomes:

Knowledge and understanding:

Basic knowledge of decision theory and a grasp on
how decision support software works, its advantages
and weaknesses.

Application:

Real life use of decision support software, decision
models, and recommender systems.

Reflection:

Learning and understanding how the theory and
practice of decision making are intertwined and real
life application of decision theory in decision support
software.

Transferable skills:

The art of gathering and interpreting data and
application of induced (decision) models.
Identification of possible applications (also in other
tields). Group decision making, critical thinking and
analysis.

Learning and teaching methods:

Lectures, seminars, co-ordinated individual study,
practical classes, individual presentations. The
emphasis is on practical use cases.

Nacini ocenjevanja: DeleZ/Weight Assessment:

Nacin (pisni izpit, ustno izpraevanje, Type (examination, oral, coursework,
naloge, projekt): project):

Sprotno preverjanje (domace naloge, 50,00 % Continuing (homework, midterm exams,
kolokviji in projektno delo) project work)

Koncno preverjanje (pisni in ustni izpit) 50,00 % Final (written and oral exam)

Ocene: 6-10 pozitivno, 5 negativno (v skladu
s Statutom UL).

Ocenjevalna lestvica:

Reference nosilca/Lecturet's references:
Pet najpomembne;jsih del:
Celotna bibliografija je dostopna na SICRISu: http:

Grading: 6-10 pass, 5 fail (according to the
rules of University of Ljubljana).

Grading system:

sicris.dzum.si/search/rsr.aspxrlano=slv&id=12278.



http://sicris.izum.si/search/rsr.aspx?lang=slv&amp;id=12278




OPERACIJSKI SISTEMI

UCNI NACRT PREDMETA/COURSE SYLLABUS

Predmet: Operacijski sistemi
Course title: Operating Systems
Clanica nosilka/UL UL FRI
Member:
Studijski programi in stopnja Studijska smer Letnik Semestri  Izbirnost
Racunalnistvo in informatika, prva Ni clenitve (Studijski 1. letnik 2. semester | obvezni
stopnja, visokosolski strokovni program)
Univerzitetna koda predmeta/University course code: = 0039648
Koda uéne enote na &lanici/ UL Member course code: = 63709

Predavanja Seminar Vaje Klini¢ne vaje  Druge oblike = Samostojno  ECTS

/Lectures /Seminar /Tutorials /Clinical studija delo

tutorials /Other forms  /Individual
of study student work
45 30 105 6

Nosilec predmeta/Lecturer: Peter Peer

Vista predmeta/Course type:

Jeziki/Languages:
Vaje/Tutorial:

Pogoji za vkljucitev v delo oz. za opravljanje
studijskih obveznosti:

Ker je to predmet zacetka $tudija, posebnih pogojev
ni.

Vsebina:

Predavanja:

Uvodne besede

Sklop: Ozadje

1. Predstavitev racunalniskega sistema

2. Predstavitev operacijskega sistema

Sklop: Procesi

1. O procesih in nadzoru

2. Nitke

3. Socasnost: vzajemno izkljucevanje, sinhronizacija,
smrtni objem in stradanje

Sklop: Pomnilnik

1. Upravljanje s pomnilnikom

2. Navidezni pomnilnik

Sklop: Razporejanje

1. Enoprocesorsko razporejanje

2. Vecprocesorsko razporejanje in razporejanje v
realnem casu

Predavanja/Lectures:

obvezni predmet/compulsory coutse

Slovenscina
Slovenscina

Prerequisites:

Since the course is given at the beginning of the
study, it has no prerequisites.

Content (Syllabus outline):

Lectures:

Introduction

Background

Computer systems overview

Operating systems overview

Processes

Process description and control
Threads

Concurrency: mutual exclusion, synchronization,
deadlock, and starvation

Memory

Memory management

Virtual memory

Scheduling

Uniprocessor scheduling
Multiprocessor and real-time scheduling
Input/output and files




Sklop: Vhod/izhod, datoteke

1. Upravljanje V/I in detalneje diska

2. Upravljanje z datotekami

Vaje:

Pri vajah utrjujemo in bolj podrobno obdelamo
izbrane teme s predavanj. Usvojene koncepte bomo
spoznavali znotraj OS Linux ter skriptnega jezika
Bash. Potrebno bo resiti kopico nalog na vajah in
domacih nalog.

Temeljna literatura in viti/Readings:

I/O management and disk scheduling

File management

Tutorials:

Selected topics from the lectures will be further
discussed. Presented concepts will be practically
demonstrated in OS Linux and Bash scripting
language. A student will have to work on a number of
tutorial assignments and homeworks.

1. William Stallings, Jurij Miheli¢, Bojan Klemenc, Peter Peer, Koncepti operacijskib sistemov 3 Linnxovo lupino in
programiranjem v Bashu (Operating systems concepts with Linux shell and Bash programming), Pearson, 2013. (glavna,

izhodi$¢na literatura/primary literature)

2. Avi Silberschatz, Peter Baer Galvin, Greg Gagne, Operating System Concepts with Java, 8. izdaja/edition,

John Wiley & Sons, 2010.

3. Andrew S. Tanenbaum, Albert S. Woodhull, The MINIX book — Operating Systems: Design and

Implementation, 3. izdaja/edition, Pearson, 2009.

Cilji in kompetence:

Osnovni cilj predmeta je spoznati namen
operacijskega sistema v vsakem racunalniskem
sistemu, njegovo vpetost med strojno in uporabnisko
programsko opremo. Studentje razumejo delovanie
posameznih segmentov operacijskega sistema, ki v
osnovi implementirajo koncept procesa, upravljanja s
pomnilnikom, razporejanja in upravljanja V/I, tudi s
prakti¢nega vidika.

Splosne kompetence:

- Razvoj vescin za kriti¢no, analiticno in sinteti¢cno
razmisljanje.

- Zmoznost razumeti in resiti strokovne izzive na
podro¢ju racunalnistva in informatike.

- Zmoznost apliciranja pridobljenega znanja pri
samostojnem delu, ki vkljucuje resevanje tehni¢nih
problemov na podrocju racunalnitva in informatike;
zmoznost nadgrajevanija pridobljenega znanja.
Predmetno specifi¢cne kompetence:

- Osnoven vescine na podrocju racunalnistva in
informatike, ki vkljucujejo osnovne teoreti¢ne
vescine, prakti¢no znanje in vescine klju¢ne na
podrodju racunalnistva in informatike.

Predvideni $tudijski rezultati:

Znanje in razumevanje:

Poleg deklarativnega znanja o strukturi in delovanju
operacijskih sistemov, je poudarek na razumevanju
osnovnih segmentov s prakticnega vidika.

Uporaba:

Poznavanje arhitekture operacijskega sistema ter s
tem moznosti vklapljanja razsiritev, spreminjanja.
Zmoznost ocene primernosti posameznih postopkov
v kontekstu specifi¢nih realnih problemov.
Refleksija:

Student pozna gradnike operacijskega sistema ter
povezanost le-teh med seboj ter navzven s strojno in

Objectives and competences:

The main objective of the course is to understand the
purpose of the OS in the computer system, its
connection to HW and user SW. Students understand
the concepts behind each OS part, which implement
the concept of process, memory management,
scheduling and I/O management, also from the
practical point of view.

General competences:

- Developing skills in critical, analytical and synthetic
thinking.

- The ability to understand and solve professional
challenges in computer and information science.

- The ability to apply acquired knowledge in
independent work for solving technical problems in
computer and information science; the ability to
upgrade acquired knowledge.

Subject specific competences:

- Basic skills in computer and information science,
which includes basic theoretical skills, practical
knowledge and skills essential for the field of
computer and information science.

Intended learning outcomes:

Knowledge and understanding:

Beside declarative knowledge about structure and
execution of OS, the focus is on understanding basic
parts from the practical point of view.

Application:

Knowing the architecture of OS, possibility of
changing it, adding upgrades. Evaluation of different
algorithms in the context of specific real problems.
Reflection:

Student knows parts of the OS, relations between
them, and connections with HW and user SW.



uporabnisko programsko opremo. Uvidi uglasenost
med teoreticno razlago in prakticno aplikacijo.
Prenosljive spretnosti - niso vezane le na en
predmet:

Operacijski sistemi so osnovna programska oprema
vsakega racunalniSkega sistema. S poznavanjem
osnovnih konceptov postavimo dobre temelje za
nadgraditev uporabnosti celostnega racunalniskega
sistema.

Metode poucevanja in ucenja:

Predavanja podajajo osnovne zakonitosti, vaje jih
vpeljujejo v prakso. Vaje imajo laboratorijski znacaj.
V operacijskem sistemu se resujejo krajse naloge,
katerih cilj je preverjanje teoreticno predstavljenih
postopkov v praksi. Poudarek je na sprotnem studiju.

Student realizes the harmony between the theoretical
explanation and practical application.

Transferable skills:

OS is a foundational SW of each computer system.
By understanding basic concepts we build strong
foundations for upgrade of functionality of the
computer system.

Learning and teaching methods:

Lectures give basic concepts, tutorial further
enlighten their practical value. Tutorials have
laboratory sessions charactetistic. In OS shorter
assignments are carried out, their main goal being
connecting theory with practice. Emphasis is put on
continuous assessment.

Nacini ocenjevanja: Delez/Weight Assessment:

Nacin (pisni izpit, ustno izprasevanje, Type (examination, oral, coursework,
naloge, projekt): project):

Sprotno preverjanje znanja (naloge na vajah, 50,00 % Continuous assessment (excercises at
domace naloge) laboratory sessions, homeworks)
Kon¢no preverjanje (pisni izpit) 50,00 % Final examination (written exam)

Ocene: 6-10 pozitivno, 5 negativno (v skladu
s Statutom UL).

Ocenjevalna lestvica:

Reference nosilca/Lecturer's references:

Grading: 6-10 pass, 5 fail (according to the
rules of University of Ljubljana).

Grading system:

Pet najpomembnejsih del / Five selected publications:

- PEER, Peter, EMERSIC, Ziga, BULE, Jernej, ZGANEC GROS, Jerneja, STRUC, Vitomir. Strategies for
exploiting independent cloud implementations of biometric experts in multibiometric scenarios. Mathematical
problems in engineering, ISSN 1024-123X. [Print ed.], 13 Mar. 2014, vol. 2014, str. 1-15.

- KOVAC, Jure, PEER, Peter. Transformation based walking speed normalization for gait recognition.
Transactions on internet and information systems, ISSN 1976-7277, Nov. 2013, vol. 7, no. 11, str. 2690-2701.

- P. Peer, F. Solina, Where physically is the optical center?, Pattern Recognition Letters 27(10), pp. 1117-1121,

2006.

- L. G. Corzo, J. A. Penaranda, P. Peer, Estimation of a fluorescent lamp spectral distribution for color image
in machine vision, Machine Vision and Application 16(5), pp. 306-311, 2005.
- P. Peer, F. Solina, Panoramic Depth Imaging: Single Standard Camera Approach, International Journal of

Computer Vision 47(1/2/3), pp. 149-160, 2002.

Celotna bibliografija je dostopna na COBISSu / Whole bibiliography is available in COBISS:

http:

splet02.izum.si/cobiss /bibliography?langbib=eng&li=en&homelang=svn&code=19226.



http://splet02.izum.si/cobiss/bibliography?langbib=eng&amp;li=en&amp;homelang=svn&amp;code=19226

ORGANIZACIJA RACUNALNIKOV

UCNI NACRT PREDMETA/COURSE SYLLABUS

Predmet: Organizacija racunalnikov
Course title: Computer Organisation
Clanica nosilka/UL UL FRI
Member:
Studijski programi in stopnja Studijska smer Letnik Semestri  Izbirnost
Racunalnistvo in informatika, prva Ni clenitve (Studijski 1. semester | izbirni
stopnja, visokosolski strokovni program)
Univerzitetna koda predmeta/University course code: = 0039673
Koda uéne enote na ¢lanici/UL Member course code: | 63717
Predavanja Seminar Vaje Klini¢ne vaje  Druge oblike = Samostojno  ECTS
/Lectures /Seminar /Tutorials /Clinical studija delo
tutorials /Other forms  /Individual
of study student work
45 30 105 6
Nosilec predmeta/Lecturer: Robert Rozman
Vista predmeta/Course type:  izbirni predmet/elective course
Jeziki/Languages: Predavanja/Lectures: Slovenscina

Vaje/Tutorial:

Pogoji za vkljucitev v delo oz. za opravljanje
studijskih obveznosti:

Vsebina:

Temeljni cilj je poglobljen pogled v zgradbo in
delovanje rac¢unalnika in njegovih sestavnih delov.
Najprej se spoznamo z najenostavnejsim nivojem
gradnikov digitalnih integriranih vezij, ki sestavljajo
sodobne procesne enote; podrobneje se seznanimo z
njihovo zgradbo, realizacijo in delovanjem. Med
prakti¢nimi primeri obravnavamo tudi model
mikroprogramiranje CPE (MiMo) in mikrokrmilnike
iz druzine ARM in najnovej$e modele x86
procesotjev (npr. Intel, AMD).

V obseznejsem delu se posvetimo pobhitritvi delovanja
racunalniskih sistemov s pomocjo vzporednega
izvajanja na nivoju ukazov znotraj same procesne
enote (cevovod) in potem tudi na nivoju zdruzevanja
ve¢ enot v sistem (vecnitenje, vecjedrni procesotj,
multiprocesotji, multira¢unalniki). Pojasnimo razloge,
zakaj razvoj teCe predvsem v smeri paralelizacije
sistemov in razlozimo posledice tako z vidika

Anglescina, Slovenscina

Prerequisites:

Content (Syllabus outline):

The ultimate aim is an in-depth look into the
structure and function of the computer and its
components.

First of all, we introduce the simplest building blocks
of digital integrated circuits, which are assembled into
modern processing units; we study their structure,
implementation and operation. Among the practical
examples we also present microprogrammed CPU
model (MiMo) and microcontrollers from ARM
family and the latest models of x86 processors (e.g.
Intel, AMD).

In large part, we focus on the speedup of computer
systems by means of parallel computation on the
instruction level within a single processing unit
(pipeline) and then also at the level of aggregation of
multiple units in a system (multi-threading, multi-core
processors, multi-processors, multi-computers). We
explain the reasons why the development runs




programerja kot tudi snovalca rac¢unalniskih sistemov.
Ob tem se spoznamo tudi z zgradbo najzmogljivejsih
racunalnikov z velikim $tevilom vzporednih
procesnih enot.

Pri vseh omenjenih sistemih so zelo pomembne
zmogljive poti za prenose podatkov, ki jih krajse
obravnavamo v nadaljevanju (npr. PCI, USB, PCI
Express). Zatem pojasnimo $e osnovno delovanje
nekaterih splo$no uporabljanih vhodno izhodnih enot
in ustreznih nac¢inov prenosa podatkov med njimi
(npt. prekinitve, DMA, V/I procesotiji).

Pregled vsebine predavanj:

Uvod v organizacijo racunalnikov in digitalna vezja
Osnove integriranih dig. vezij (TTL, CMOS, VLSI)
Mikroathitekturni nivo racunalnika (zgradba in
delovanje CPE)

Paralelizem na nivoju ukazov (cevovod, superskalarni
procesotiji)

Paralelizem na nivoju procesorjev (multiprocesotji,
multira¢unalniki)

Pregled prenosnih poti in vrst prenosov (PCI, PCI
Express, USB, QPI)

Vhodno-izhodni sistem (naprave, nacini prenosa
podatkov)

V okviru laboratorijskih vaj pridobljeno znanje
utrjujemo in poglabljamo s programiranjem in
uporabo dejanskega sistema z ARM
mikrokrmilnikom. Pri tem spoznavamo opisane
koncepte tudi s prakticnega vidika.

Temeljna literatura in viri/Readings:

primarily in the direction of parallelization of the
systems and explain the consequences from the
perspective of a programmer and a designer of
computer systems. In this context, we also study the
structure of the most powerful computers with a
large number of parallel processing units.

In all these systems, high performance
interconnection paths for data transfers are very
important and also briefly presented (e.g. PCI, USB,
PCI Express). Then we explain the basics of
operation of some commonly used input and output
devices and adequate data transfer types (e.g.
Interrupts, DMA, I/O processors).

An overview of the lectures:

Introduction to the organization of computers and
digital circuits

Basics of Integrated Digital circuits (TTL, CMOS,
VLSI)

Computer at the Micro-architecture level (structure
and operation of the CPU)

Instruction Level Parallelism (pipeline, superscalar
processors)

Processor Level Parallelism (Multiprocessors,
Multicomputers)

Overview of data transmission paths and types of
transfers (PCI, PCI Express, USB, QPI)
Input-output system (devices, data transfers)

In the context of laboratory work, we consolidate and
deepen our knowledge with the programming and use
of the actual system with ARM microcontroller. In
doing so, we learn the concepts described also from a
practical point of view.

D. Kodek, Arhitektura in organizacija racunalniskih sistemov, Bi-Tim 2008.

A. S. Tanenbaum: Structured Computer Organization, Sixth Edition, Pearson Prentice Hall, 2013.
Patterson, Hennessy: Computer Organization and Design, ARM Edition: The Hardware/Software Interface
(The Morgan Kaufmann Series in Computer Architecture and Design), 2017.

Vsa dodatna gradiva (¢lanki, podatkovne listine, besedila) so dosegljiva v spletni uéilnici.

Cilji in kompetence:

Podati logi¢no zgradbo in lastnosti gradnikov, ki
sestavljajo danasnji racunalnik in njihove medsebojne
povezave. Poudarek je na pridobitvi znanja in
razumevanja za prakti¢no delo na podrocju
nacrtovanja, implementacije in ucinkovitega
programiranja racunalniskih sistemov.

Predvidene kompetence:

poznavanje terminologije iz podrocja organizacije
racunalniskih sistemov

prakti¢na znanja in vescine iz aparaturne, programske
in informacijske tehnologije potrebna za uspesno
strokovno delo na podrocju racunalni$tva in
informatike

Objectives and competences:

Introduction to the logical structure and properties of
building blocks that make up today's computer and
their interconnections. The emphasis is on the
acquisition of knowledge and understanding for
practical work in the field of design, implementation
and efficient programming of computer systems.
Planned competencies:

knowledge of terminology from the field of
organization of computer systems

practical knowledge and skills of computer hardware,
software and information technology necessary for
successful professional work in computer and
information science



osnovne vescine v racunalnistvu in informatiki, ki
omogocajo nadaljevanje Studija na drugi bolonjski
stopnji

sposobnost ucinkovitejSega programiranja glede na
poznavanje zgradbe in organizacije rac. sistemov
poznavanje omejitev uvajanja paralelizma in
ucinkovitejsa izraba njegovih prednosti

razumevanje osnov delovanja sodobnih sistemov
razumevanje omejitev trenutnih tehnologij in
moznosti nadaljnjega razvoja

sposobnost ucinkovitega programiranja enostavnejsih
(vgrajenih) racunalniskih sistemov

nacértovanje in programiranje sistemov z manjso
porabo energije

poznavanje odprtokodnih ali lahko dostopnih orodij
za nacrtovanje, implementacijo in programiranje
racunalniskih sistemov

Predvideni $tudijski rezultati:

Znanje in razumevanje:

Poznavanje zgradbe in tehnologij danasnjih
racunalnikov, prenosnih poti in izbranih vhodno
izhodnih naprav.

Uporaba:

Razumevanje organizacije racunalnikov je pomembno
pri analizi, nacrtovanju, implementaciji in uporabi
(programiranju) sodobnih racunalniskih naprav.
Refleksija:

Z boljsim poznavanjem organizacije racunalnikov je
njihova uporaba na vseh nivojih bolj ucinkovita.
Prenosljive spretnosti - niso vezane le na en
predmet:

Predmet dopolnjuje znanja s podrocij programiranja,
digitalnih vezij, vgrajenih sistemov in nacrtovanja ter
implementacije racunalniskih sistemov.

Metode poucevanja in uCenja:

Predavanja, laboratorijske vaje, domace naloge in
projektno delo.

Na laboratorijskih vajah spoznavamo delovanje
sodobnih procesotjev s pomocjo
mikroprogramiranega procesorskega modela MiMo in
programiranja v zbirnem jeziku na
mikroprocesorskem sistemu na osnovi 32-bitnega
mikrokrmilnika ARM.

basic skills in computer and information science,
allowing the continuation of studies in the second
study cycle

ability of effective programming in relation to gained
knowledge of the architecture and organization of
comp. systems

knowledge of the limits of introducing parallelism
and more efficient use of its advantages
understanding of the functioning of modern systems
understanding the limitations of current technologies
and possibilities for further development

ability to effectively program simpler (embedded)
computer systems

design and program systems with lower energy
consumption

knowledge of open source or easily accessible tools
for design, implementation and programming of
computer systems

Intended learning outcomes:

Knowledge and understanding:

Knowledge of the structure and technologies of
today's computers, connection paths and selected
input output devices.

Application:

Understanding of computer organization is important
in the analysis, design, implementation and use
(programming) of modern computing systems.
Reflection:

Better knowledge of computer organization enhances
efficiency of its use at all levels.

Transferable skills:

Course complements knowledge in the areas of
programming, digital circuits, embedded systems, and
the design and implementation of computer systems.

Learning and teaching methods:

Lectures, laboratory sessions, homework assignments
and projects.

In the lab, we learn about the operation of modern
processors using MiMo - Microprogrammed
processor model and programming in assembler
language on the microprocessor system based on 32-
bit ARM microcontrollet.

Nacini ocenjevanja: DeleZ/Weight Assessment:

Nacin (pisni izpit, ustno izprasevanje, Type (oral examination, coursework,
naloge, projekt): Nacin (ustno izprasevanje, project):

naloge, projekt):

Sprotno preverjanje (domace naloge in 50,00 % Continuous (homeworks, project work)
projektno delo)

Koncno preverjanje (ustni izpit) 50,00 % Final (oral exam)

Ocene: 6-10 pozitivno, 5 negativno (v skladu
s Statutom UL).

Grading: 6-10 pass, 5 fail (according to the
rules of University of Ljubljana).



Ocenjevalna lestvica: Grading system:

Reference nosilca/Lecturer's references:
Pet najpomembnejsih del:

1.

ROZMAN, Robert. Asymmetric windows in digital signal processing. V: HURSON, A. R. (ur.),
MILUTINOVIC, Veliko (ut.). Adpances in computers. 1st ed. Cambridge (MA) [etc.]: Academic Press, an
imprint of Elsevier, cop. 2020. Str. 183-249, graf. prikazi. Advances in computers, vol. 116, iss. ISBN 978-
0-12-820196- ISSN 0065-2458. DOI: 10.1016/bs.adcom.2019.07.004. [COBISS.SI-ID 60908547], [ICR,
SNIP, WoS, Scopus]

ROZMAN, Robert, KODEK, Dusan. Using asymmetric windows in automatic speech recognition. Speech
commmunication. [Print ed.]. 2007, vol. 49, no. 4, str. [268]-276. ISSN 0167-6393. [COBISS.SI-ID 5890388],
[JCR, SNIP, WoS do 25. 4. 2021: st. citatov (T'C): 11, ¢istih citatov (CI): 10, Scopus do 25. 4. 2021: st.
citatov (TC): 17, ¢istih citatov (CI): 15]

RISOJEVIC, Vladimir, ROZMAN, Robert, PILIPOVIC, Ratko, CESNOVAR, Rok, BULIC, Patricio.
Accurate indoor sound level measurement on a low-power and low-cost wireless sensor node. Sensors.
2018, vol. 18, no. 7, str. 1-22, ilustr. ISSN 1424-8220. http://www.mdpi.com/1424-8220/18/7/2351,
DOI: 10.3390/518072351. [COBISS.SI-ID 1537843395], [[CR, SNIP, WoS do 30. 4. 2023: $t. citatov
(TCO): 15, ¢istih citatov (CI): 14, Scopus do 29. 4. 2023: st. citatov (TC): 19, ¢istih citatov (CI): 18]
ROZMAN, Robert. Design of low-power wireless sensor network with simplified protocol. The IPST BgD
transactions on internet research. |Print ed.]. Jan. 2019, vol. 15, no. 1, str. 57-63, ilustr. ISSN 1820-4503.
[COBISS.SI-ID 60927491

ROZMAN, Robert, GODEC, Igor. Smart grid design for efficient building management = Zasnova
pametnega omrezja za ucinkovito upravljanje zgradb. Journal of energy technology. [Tiskana izd.]. aug. 2016,
vol. 9, iss. 2, str. 11-25, ilustr. ISSN 1855-5748. [COBISS.SI-ID 1024237404]

Celotna bibliografija je dostopna na SICRISu:

http://sicris.izum.si/search/rsr.aspxrlang=slv&id=8611.



https://dx.doi.org/10.1016/bs.adcom.2019.07.004
https://plus.si.cobiss.net/opac7/bib/60908547?lang=sl
https://plus.si.cobiss.net/opac7/jcr?c=sc=0065-2458+and+PY=2019&amp;amp;r1=true&amp;amp;lang=sl
https://plus.si.cobiss.net/opac7/snip?c=sc=0065-2458+and+PY=2019&amp;amp;r1=true&amp;amp;lang=sl
http://gateway.isiknowledge.com/gateway/Gateway.cgi?GWVersion=2&amp;amp;SrcAuth=Alerting&amp;amp;SrcApp=Alerting&amp;amp;DestApp=WOS&amp;amp;DestLinkType=FullRecord&amp;amp;UT=000608834000005
http://www.scopus.com/inward/record.url?partnerID=2dRBettD&amp;amp;eid=2-s2.0-85069665347
https://plus.si.cobiss.net/opac7/bib/5890388?lang=sl
https://plus.si.cobiss.net/opac7/jcr?c=sc=0167-6393+and+PY=2007&amp;amp;r1=true&amp;amp;lang=sl
https://plus.si.cobiss.net/opac7/snip?c=sc=0167-6393+and+PY=2007&amp;amp;r1=true&amp;amp;lang=sl
http://gateway.isiknowledge.com/gateway/Gateway.cgi?GWVersion=2&amp;amp;SrcAuth=Alerting&amp;amp;SrcApp=Alerting&amp;amp;DestApp=WOS&amp;amp;DestLinkType=FullRecord&amp;amp;UT=000246313700002
http://www.scopus.com/inward/record.url?partnerID=2dRBettD&amp;amp;eid=2-s2.0-34047169709
http://www.mdpi.com/1424-8220/18/7/2351
https://dx.doi.org/10.3390/s18072351
https://plus.si.cobiss.net/opac7/bib/1537843395?lang=sl
https://plus.si.cobiss.net/opac7/jcr?c=sc=1424-8220+and+PY=2018&amp;amp;r1=true&amp;amp;lang=sl
https://plus.si.cobiss.net/opac7/snip?c=sc=1424-3210+and+PY=2018&amp;amp;r1=true&amp;amp;lang=sl
http://gateway.isiknowledge.com/gateway/Gateway.cgi?GWVersion=2&amp;amp;SrcAuth=Alerting&amp;amp;SrcApp=Alerting&amp;amp;DestApp=WOS&amp;amp;DestLinkType=FullRecord&amp;amp;UT=000441334300373
http://www.scopus.com/inward/record.url?partnerID=2dRBettD&amp;amp;eid=2-s2.0-85050549463
https://plus.si.cobiss.net/opac7/bib/60927491?lang=sl
https://plus.si.cobiss.net/opac7/bib/1024237404?lang=sl
http://sicris.izum.si/search/rsr.aspx?lang=slv&amp;amp;id=8611

OSNOVE VERJETNOSTT IN STATISTIKE

UCNI NACRT PREDMETA/COURSE SYLLABUS

Predmet: Osnove verjetnosti in statistike
Course title: Introduction to Probability and Statistics
Clanica nosilka/UL UL FRI
Member:
Studijski programi in stopnja Studijska smer Letnik Semestri  Izbirnost
Racunalnistvo in informatika, prva Ni clenitve (Studijski 1. letnik 2. semester | obvezni
stopnja, visokosolski strokovni program)
Upravna informatika, prva stopnja, Ni clenitve (Studijski 1. letnik 2. semester = obvezni
univerzitetni program)
Univerzitetna koda predmeta/University course code: | 0039649
Koda uéne enote na ¢lanici/UL Member course code: | 63710

Predavanja Seminar Vaje Klini¢ne vaje  Druge oblike = Samostojno  ECTS

/Lectures /Seminar /Tutorials /Clinical studija delo

tutorials /Other forms  /Individual
of study student work
45 30 105 6

Nosilec predmeta/Lecturer: Aleksandar Jurisi¢

Vista predmeta/Course type:

Jeziki/Languages:
Vaje/Tutorial:

Pogoji za vkljucitev v delo oz. za opravljanje
studijskih obveznosti:

Vsebina:

Teorija verjetnosti, matemati¢ni opis
nakljudij/slucajnosti, je osnova za igre na sreco,
zavarovalnistvo in velik del moderne znanosti.

Za statistiko slulajen ne pomeni neurejen. Zaa
slucajnostjo je neke vrste red, ki se pokaze Sele na
dolgi rok, po velikem $tevilu ponovitev.

Naucili se bomo prepoznati dobre in slabe metode
pridobivanja podatkor. Vsaka mnozica podatkov vsebuje
informacije o neki skupini posameznikov. Informacije
so urejene v spremenljivke. Ce podatke uredimo v
obliki tabele, potem vsaka vrstica vsebuje podatke o
enem posamezniku, vsak stolpec pa vsebuje vrednosti
ene sprementjivke za vse posameznike.

Statisticna orodja in ideje nam pomagajo odkriti
naravo mnozice podatkov z uporabo grafov in Stevil,
ki opisejo glavne znacilnosti. Tak pristop imenujemo

Predavanja/Lectures:

obvezni predmet /compulsory course

Slovenscina
Slovenscina

Prerequisites:

Content (Syllabus outline):

Probability theory, the mathematical description of
randomness/uncertainty, is the basis for gambling,
insurance and much of modern science.

In statistics »random« is not synonym for »haphazards.
Randomness is kind of order that emerges only in the
long run, in many repetitions. We will learn to
recognize good and bad methods of producing data.
Each set of data contains information about some
group of individuals. If we collect data in the form of
table, then each row contains data about the
corresponding individnal and each column contains
values of one variable for all individuals.

Statistical tools and ideas assist us to uncover the
nature of a set of data using graphs and numbers,
which describe main attributes. Such study is called



analiza podatkov. Zacnemo z obravnavo ene

spremenljivke, nato si ogledamo povezave med vec

spremenljivkami.

Statisticno sklepanje je proces, pri katerem pridemo do

zakljuckov na podlagi danih podatkov. Neformalno

statisticno sklepanje velikokrat temelji na grafi¢ni
predstavitvi podatkov. Formalno pa sklepanje
uporablja verjetnost, da se odlo¢imo do kaksne mere
smo lahko prepricani, ali so nasi zakljucki pravilni, tj.
odgovarja na specificna vprasanja s predpisano
stopnjo zaupanja.

Predavanja:

Definicija verjetnosti, racunanje z dogodki, pogojna

verjetnost, obrazec razbitja in Bayesov obrazec,

Bernullijevo zaporedje neodvisnih poskusov,

Laplaceov intervalski obrazec, funkcija napake.

Slucajne spremenljivke in vektorji, diskretne in zvezne

porazdelitve, neodvisnost slu¢ajnih spremenljivk,

funkcije slucajnih spremenljivk, funkcije slucajnih
vektorjev.

Matemati¢no upanje, disperzija in visji momenti,

zaporedja slucajnih spremenljivk in slucajni procesi,

limitni izreki.

Osnovna naloga statistike, porazdelitve vzor¢nih

statistik, vzoréno povprecje, reprodukcijska lastnost

normalne porazdelitve, hi-kvadrat porazdelitev,

Studentova porazdelitev, (intervalsko) ocenjevanje

parametrov, intervali zaupanja, testiranje statisticnih

hipotez, analiza variance, kovariance in linearne
regresije.

Vaje: Namen vaj pri predmetu Osnove vetjetnosti in

statistike je dvojen:

1. Uttjevanje pri predavanjih obravnavane snovi z
racunskimi primeri.

2. Kyvalitativna in kvantitativha predstavitev
nekaterih tipi¢nih, vendar »nesolskih« primerov,
ki so za Studente racunalnistva in informatike
relevantni.

Pri vajah Studenti sami resujejo naloge, zato je

udelezba pri vajah obvezna.

Domace naloge in kvizi:

Namen domacih nalog in projektov je ponuditi

studentom priloznost za povsem samostojno

resevanje nekoliko kompleksnejsih nalog iz
verjetnosti in statistike, ki poleg racunske spretnosti
zahtevajo tudi nekoliko temeljitejsi premislek. Oboje

presega moznosti pri vajah in naj bi navajalo k

samostojnem delu. Kvizi pa spodbujajo sprotno delo

in dajo $tudentom povratno informacijo o njihovem
znanju.

Temeljna literatura in viri/Readings:

data analysis. We start with one variable and then

check relations among several variables.

Statistical inference is a process which infers conclusions

based on given data. Informally, statistical inference is

often based on graphical presentation of data.

Formally, statistical inference uses probability, to

judge till what degree are our conclusions reliable, it

answers specific questions with a known degree of
confidence.

Lectures:

Definition of probability, algebra of events,

conditional probability, Bayes rule, Bernoulli trials,

Laplace interval formula, Error function.

Random variables and vectors, discrete and

continuous distributions, independence, functions of

random wvariables, functions of random vectors.

Expected value, standard deviations and higher

moments, sequences of random variables and random

processes, limit theorems.

The main goal of statistics, the sampling distribution

of statistics, sample average, reproduction property of

the normal distribution, the hi-square distribution, the

Student distribution, confidence intervals, estimation,

tests of hypotheses, ANOVA, covariance and linear

regression.

Tutorials: Purpose of tutorials for the course

Introduction to Probability and Statistics:

1. Detailed study of the material from the lectures
through examples.

2. Qualitative and quantitative introduction of some
typical (real-life) examples that are relevant for
students of computer science.

Tutorials are guided, however, students are

independently trying to solve problems, so their

presence is compulsory.

Homeworks and quizzes:

The purpose of homeworks and projects is to offer

students a possibility to independent solving of more

complex problems in probability and statistics, which
assume beside calculation techniques also more
comprehensive skills. Both exceeds tutorial work and
leads students to independent work. Quizzes
encourage students to do current work and give them
feedback on their knowledge.

W. Mendenhall and T Sincich: Statistics for engineering and the sciences, 5th edition, Pearson-Prentice-Hall,

2007 (prvih 11 poglavij/first 11 chapters).
Dodatna literatura:

1. David S. Moore, Part I1, Statistics: The Science of Data, v knjigi For All Practical Purposes (Mathematical
Literacy in today's wotld), urednik S. Garfunkel, Consortium for Mathematics and Its Applications
(COMAP), 8. izdaja, W. H. Freeman and Company, 2003 (v pripravi je tudi slovenski prevod).



2.
3.

Cilji in kompetence:
Cilj predmeta je Studentom racunalnistva in

informatike predstaviti osnovne verjetnosti in statistike.

Predvideni Studijski rezultati:

ZLnanje in razumevanje: Poznavanje metod odkrivanja
zakonitosti iz podatkov, zmoznost njihove rabe in
ovrednotenja njihovih rezultatov.

Uporaba: Uporaba pri odkrivanju zakonitosti iz
resni¢nih podatkov.

Refleksija: Spoznavanje in razumevanje uglasenosti
med teorijo in njeno rabo na konkretnih primerih.
Prenosljive spretnosti - niso vezane le na en

predmet: Predmet je osnova za $tevilne predmete, pri
katerih poznavanje in razumevanje vzorcev v
podatkih omogoca kvalitetnejSe odlocanje in
ucinkovito rabo virov.

Metode poucevanja in uCenja:

Predavanja, racunske vaje z ustnimi nastopi,
seminarski nacin dela pri projektih. Poseben
poudarek je na sprotnem studiju in na skupinskem
delu pri vajah in seminarjih. Ogledali si bomo tudi
kaksen video.

J. Cibej, Matematika, kombinatorika, verjetnostni racun, statistika, DZS, 1994.
L. Gonick in W. Smith, The Cartoon guide to Statistics, 1993.

Objectives and competences:

The aim of this course is to introduce students of
computer and information sciences to basics of
probability heory and statistics.

Intended learning outcomes:

Knowledge and understanding: Stadent masters the basic
techniques to detect relations from data, and ability to
use techniques and to evaluate their results.
Application: The ability to detect certain relations from
real data.

Reflection: Learning and understanding the soundness
between theory and practice applied to specific
examples of probability and statistics.

Transferable skills - not related to a single course: This
course is a foundation for several courses, whete the
study and understanding of data patterns allows
better decision making and efficient usage of given
sources.

Learning and teaching methods:

Lectures, tutorials, assignments, projects, office
hours, lab work. There will be a special emphasis on
real-time studies and team work (tutorials and
seminars). We will occasionally watch a video material
related to the coutrse matetial.

Nacini ocenjevanja: DeleZ/Weight Assessment:

Sprotno preverjanje (domace naloge, 50,00 % On-going coursework (assignments,
kolokviji in projektno delo) midterms, project work),

Konéno preverjanje (pisni in ustni izpit) 50,00 % Final (written and oral).

Ocene: 6-10 pozitivno, 5 negativno (v skladu
s Statutom UL).

Ocenjevalna lestvica:

5 - 10, pti ¢emer velja, da je pozitivna ocena od 6 - 10

Reference nosilca/Lecturet's references:
Pet najpomembne;jsih del:

Failing mark 5 and passing marks 6-10
(according to the rules of University of
Ljubljana).

Grading system:
5 - 10, a student passes the exam if he is graded from
6to 10

1. A.Jurisi¢ and J. H. Koolen, Classification of the family AT4(qs,q,q) of antipodal tight graphs, J. Combin.

Th. (A) 118 (2011), 842-852.

2. A.Jurisi¢, A. Munemasa and Y. Tagami, On graphs with complete multipartite graphs, Discrete Math. 310

(2010), 1812-1819.

3. A. E. Brouwer, A. Jurisi¢ in J. Koolen, Characterization of the Patterson graph, J. Algebra 320 (2008),

1189-1199.

4. A.Jurisi¢ in P. Terwilliger, Pseudo 1-homogeneous distance-regular graphs, J. Al Combin. 28 (2008), 509-

529.

5. K. Coolsaet in A. Jurisi¢, Using equality in the Krein conditions to prove nonexistence of certain distance-
regular graphs, |. Combin. Th. (A) 115 (2008), 1086-1095.



Celotna bibliografija prof. dr. Jurisic¢a je dostopna na SICRISu:
http://sictis.izum.si/search /rsr.aspxrlang=slv&id=6518.
Celotna bibliografija doc. dr. Oblakove je dostopna na SICRISu:
http://sictis.izum.si/search/rsr.aspxrlang=slv&id=15808.



http://sicris.izum.si/search/rsr.aspx?lang=slv&amp;id=6518
http://sicris.izum.si/search/rsr.aspx?lang=slv&amp;id=15808

PLANIRANJE IN UPRAVLJANJE INFORMATIKE

UCNI NACRT PREDMETA/COURSE SYLLABUS

Predmet:

Course title: IT Governance
Clanica nosilka/UL UL FRI
Member:

Planiranje in upravljanje informatike

Studijski programi in stopnja Studijska smer Letnik Semestri  Izbirnost
Racunalnistvo in informatika, prva Ni clenitve (Studijski 1. semester | izbirni
stopnja, visokosolski strokovni program)
Univerzitetna koda predmeta/University course code: = 0039710
Koda uéne enote na ¢lanici/UL Member course code: 63768
Predavanja Seminar Vaje Klini¢ne vaje  Druge oblike = Samostojno  ECTS
/Lectures /Seminar /Tutorials /Clinical studija delo
tutorials /Other forms  /Individual
of study student work
45 30 105 6
Nosilec predmeta/Lecturer: Rok Rupnik
Vista predmeta/Course type:  izbirni predmet/elective course
Jeziki/Languages: Predavanja/Lectures: Slovenscina
Vaje/Tutorial: Slovenscina

Pogoji za vkljucitev v delo oz. za opravljanje
studijskih obveznosti:

Vpis naslednjih predmetov iz predhodnih semestrov:
*  Razvoj informacijskih sistemov

* Informacijski sistemi

Vsebina:

Predavanja:

Vloga informatike v podjetjih

Namen in cilji strateSkega planiranja ter povezava
strateskega planiranja s poslovno strategijo podjetja
Metodologija strateskega planiranja informatike:
izdelava, skrbnistvo in spremljanje izvajanja strateskih
planov

Prilagajanje metodologije strateskega planiranja
potrebam podjetja

Obvladovanje informatike v podjetjih

Ogrodja za obvladovanje informatike: ITIL in CobIT
Posebnosti planiranja in vodenja projektov na
podro¢ju informatike

Pravni vidiki informatike in obvladovanje
pogodbenih razmerij v informatiki

SWOT analiza in metoda uravnotezenih kazalnikov

Prerequisites:

The following subjects from previous semesters:
* Information Systems Development
* Information Systems

Content (Syllabus outline):

Lectures:

The role of IT in companies

The purpose and objectives of strategic planning and
connection with the business strategy

IT strategic planning methodology: preparation,
administration, and monitoring the implementation
of strategic plans

Adapting the methodology of strategic planning to
business needs

IT governance in companies

IT management frameworks: ITIL and COBIT
Special features of project management in the field of
informatics

Legal aspects of informatics and management of
contractual relationships in I'T

SWOT analysis and balanced scorecard




1. Poslovna informacijska arhitektura

Vaje:

Analiza dveh IT procesov po modelu/ogrodju
COBIT

Tehnike predstavitev poslovodstvu

Tehnike predstavitev informatikom

Izdelava pogodbe za IT storitve

Izdelava pogodbe za aplikacijo po narocilu

Temeljna literatura in viti/Readings:

Enterprise architecture

Exercises:

Analysis of two I'T process based on COBIT
framework

Presentation techniques to perform presentations for
management

Presentation techniques to perform presentations for
IT staff

Creation of contract for IT services

Creation of contract for application development

1. IT Governance: Policies & Procedures, Michael Wallace, Larry Webber, Wolters Kluwer Law & Business,

2013

2. COBIT 4.1 and COBIT 5; free PDF files on www.isaca.ore

3. Introduction to IT project management, Cyntia Snyder, PMP and Frank Parth, PMP; Management

concepts, 2007

Cilji in kompetence:

Cilj predmeta je Studentom predstaviti temeljna
podrodja in temeljne pojme podrocja strateskega
planiranja informatike in obvladovanja informatike.
Studentje spoznajo metodologijo strateskega
planiranja informatike in v okviru tega izdelavo,
skrbnistvo ter spremljanje izvajanja strateskih planov.
V okviru obvladovanja informatike spoznajo ogrodji
CoblT in ITIL ter v okviru njih klju¢ne IT procese.
Na ta nacin spoznajo delovanje informatike v
poslovnih sistemih ter zahteve, ki jih poslovni sistemi
imajo do informatike.

Predvideni $tudijski rezultati:

Znanje in razumevanje:

Razumevanje pomena strateskega planiranja
informatike v poslovnih sistemih;

Poznavanje in razumevanje konceptov delovanja in
vloge IT procesov v poslovnih sistemih;

Poznavanje konceptov pogodbenih razmerij na
podro¢ju informatike.

Uporaba:

Uporaba metodologije strateskega planiranja v praksi;
Uporaba ogrodij CobIT in ITIL za namene analize
stanja informatike v podjetjih.

Refleksija:

Spoznavanje in razumevanje potreb poslovnih
sistemov na podrocju obvladovanja informatike.
Prenosljive spretnosti - niso vezane le na en predmet:
Razumevanje pomena in vloge informatike ter na
podlagi tega resevanje problemov in definiranje
informacijskih potreb v poslovnih sistemih

Metode poucevanja in uCenja:

Predavanja (tudi vabljeni predavatelji, ki so ugledni in
uveljavljeni strokovnjaki na podrocju strateskega
planiranja informatike in obvladovanja informatike).

Objectives and competences:

The aim of this course is to introduce students to
core areas and basic concepts of IT strategic planning
and IT management. Students learn the methodology
of IT strategic planning and in the context of this the
construction, administration and monitoring of the
implementation of strategic plans. In the context of
IT management they get to know COBIT and ITIL
frameworks and their key I'T processes. In this way
the students learn about the IT in business systems
and requirements that business systems have toward
informatics.

Intended learning outcomes:

Knowledge and understanding:

Understanding of the importance of IT strategic
planning in business systems;

Knowledge and understanding of concepts and
applications of IT processes in business systems;
Knowledge of the concepts of contractual
relationships in the field of informatics.
Application:

Using the methodology of IT strategic planning in
practice;

Using COBIT and ITIL frameworks for an analysis
of the state of IT in business systems.

Reflection:

Getting to know and understand the needs of
business systems in the field of informatics.
Transferable skills:

Understanding the importance and the role of I'T and
on this basis, solving problems and defining the
information needs of the business systems

Learning and teaching methods:
Lectures (including invited speakers who are
respected experts in the field of IT strategic planning


http://www.isaca.org/

Seminarske naloge v okviru vaj, kjer bo prisotno tudi  and IT governance). Seminar papers in the context of

skupinsko delo. exercises, which will also focus on teamwork.
Nacini ocenjevanja: DeleZ/Weight Assessment:

Nacin (pisni izpit, ustno izprasevanje, Type (examination, oral, coursework,
naloge, projekt): project):

seminarska naloga 45,00 % one project

dva kolokvija med semestrom 45,00 % two examinations during semester
sodelovanje na predavanjih 10,00 % active participation on lectures

Ocene: 6-10 pozitivno, 5 negativno (v skladu Grading: 6-10 pass, 5 fail (according to the
s Statutom UL). UL Statues).

Ocenjevalna lestvica: Grading system:

Reference nosilca/Lecturer's references:
Pet najpomembne;jsih del:

PIVK, Aleksander, VASILECAS, Olegas, KALIBATIENE, Diana, RUPNIK, Rok. On approach for the
implementation of data mining to business process optimisation in commercial companies. Technological
and economic development of economy, ISSN 2029-4913. [Print ed.], June 2013, vol. 19, no. 2, str. 237-
256. [COBISS.SI-ID 10340948]

HOVELJA, Tomaz, VASILECAS, Olegas, RUPNIK, Rok. A model of influences of environmental
stakeholders on strategic information systems planning success in an enterprise. Technological and
economic development of economy, ISSN 2029-4913. [Print ed.], 2013, vol. 19, no. 3, str. 465-488, ilustr.
http:/ /www.tandfonline.com/doi/pdf/10.3846,/20294913.2013.818591, doi:
10.3846/20294913.2013.818591. [COBISS.SI-ID 10183252]

LAVBIC, Dejan, VASILECAS, Olegas, RUPNIK, Rok. Ontology-based multi-agent system to support
business users and management. Technological and economic development of economy, ISSN 1392-8619.
Print ed., 2010, vol. 16, no. 2, str. 327-347 ilustr.
http://www.tede.vgtu.lt/upload/ukis_zurn/tede_voll16_no2_327-347_lavbic.pdf. [COBISS.SI-ID
7731790]

RUPNIK, Rok, KUKAR, Matjaz, KRISPER, Marjan. Integrating data mining and decision support
through data mining based decision support system. The Journal of computer information systems, ISSN
0887-4417, 2007, vol. 47, no. 3, str. 89-104, ilustr. [COBISS.SI-ID 5928788

VASILECAS, Olegas, DUBAUSKAITE, Riita, RUPNIK, Rok. Consistency checking of UML business
model. Technological and economic development of economy, ISSN 2029-4913. [Print ed.], 2011, vol. 17,
no. 1, str. 133-150, ilustr.
http://web.ebscohost.com/chost/pdfviewer/pdfviewer?vid=3&hid=110&sid=e420e188-46¢3-4748-
8272-b2£3eda0892c%40sessionmgr113. [COBISS.SI-ID 8607060]



PODATKOVNE BAZE

UCNI NACRT PREDMETA/COURSE SYLLABUS

Predmet: Podatkovne baze

Course title: Databases

Clanica nosilka/UL UL FRI

Member:

Studijski programi in stopnja Studijska smer Letnik Semestri  Izbirnost
Racunalnistvo in informatika, prva Ni clenitve (Studijski 1. letnik 2. semester | obvezni
stopnja, visokosolski strokovni program)

Upravna informatika, prva stopnja, Ni clenitve (Studijski 1. letnik 2. semester = obvezni
univerzitetni program)

Univerzitetna koda predmeta/University course code: | 0039650
Koda uéne enote na &lanici/UL Member course code: | 63707

Predavanja Seminar Vaje Klini¢ne vaje  Druge oblike = Samostojno  ECTS
/Lectures /Seminar /Tutorials /Clinical studija delo
tutorials /Other forms  /Individual
of study student work
45 30 105 6

Nosilec predmeta/Lecturer: Matjaz Kukar

Vista predmeta/Course type:  obvezni predmet/compulsory course

Jeziki/Languages: Predavanja/Lectures: Slovenscina
Vaje/Tutorial: Slovenscina
Pogoji za vkljucitev v delo oz. za opravljanje Prerequisites:

studijskih obveznosti:

Vsebina: Content (Syllabus outline):

Predavanja obsegajo naslednje tematske vsebine: Course topics:

1. Uvodni del, ki predstavi motivacijo za delo s 1. Introduction and motivation for database use and
podatkovnimi bazami in predstavi osnovne explanation of basic concepts: database, data
pojme: podatkovna baza, podatkovna independence, comparisons of databases and file
neodvisnost, podatkovne baze in datotecni system data storage.
sistem. 2. Opverview of software programs that support the

2. Pregled programske opreme, ki omogoca delo s usage of database, focusing on database
podatkovnimi bazami s poudarkom na sistemih management systems (DBMS), their functions
za upravljanje podatkovnih baz (SUPB) in and tasks they can perform.
njihovo zgradbo, funkcijami in nalogami. 3. Overview of generalized database architecture,

3. Predstavitev splosnega pogleda na arhitekturo thorough explanation of data independence and
podatkovne baze, obravnava uporabniskih user views.
pogledov in podatkovne neodvisnosti 4. Basic concepts of database management: user

4. Osnove administracije podatkovnih baz: roles and privileges, logical and physical space,

uporabniske vloge in privilegiji, logi¢ni in fizi¢ni logging and modes of DBMS execution.




prostor, dnevniki, nacini delovanja podatkovne
baze.

5. Obravnava razliénih podatkovnih modelov, ki
sluzijo kot teoreti¢na osnova za shranjevanje
podatkov in operacijami nad njimi: mrezni,
hierarhi¢ni, relacijski, objektni in objektno-
relacijski model.

6. Podrobna obravnava relacijskega podatkovnega
modela. Pregled osnovnih gradnikov (relacije,
atributi, kljuci), in operacij nad njimi (relacijska
algebra in relacijski racun).

7. Implementacija relacijskega podatkovnega
modela v relacijskih SUPB. Razsiritve relacijskega
modela v praksi. Povprasevalna jezika SQL in
QBE.

8. Ocenjevanje hitrosti izvajanja operacij nad
podatkovno bazo. Moznosti za pospesevanje
izvajanja. Uporaba indeksov in baznih prozilcev.

9. Osnova nacrtovanja podatkovnih baz. Opis
problemov, ki nastanejo pri slabem nacértovanju
podatkovnih baz in motivacija za uporabo
normaliziranih oblik relacij.

10. Nadzor nad socasno uporabo podatkovne baze.
Upravljanje s transakcijami kot nedeljivimi
gradniki programov za delo s podatkovno bazo.

11. Razli¢ni nacini dostopa do podatkovne baze:
vrste klientov, programski dostop. Vloga
podatkovnih baz v spletnih aplikacijah.

Vaje:

1. Seznaniti se s konkretnim SUPB in nacini
dostopa do podatkovne baze, ki nam jih
omogoca.

2. Temeljito spoznati povprasevalni jezik SQL in
njegovo prakticno uporabo.

3. Izkazati pridobljena znanja v prakti¢nih primerih
(v obliki domacih nalog). Rezultate domacih
nalog $tudenti predstavijo v obliki seminarjev.

Temeljna literatura in viri/Readings:

5. Introduction to different data models that serve
as a theoretical foundation for data storage and
operation: network and hierarchical model,
relational, object and object-relational model.

6. Thorough discussion of the relational data model.
Overview of its basic building blocks (relations,
attributes, keys) and operations (relational algebra
and calculus).

7. Implementation of relational data model in
relational DBMS and its practical extensions.
Query languages SQL and QBE.

8. Estimation of query complexity and its
optimization. Usage of indexes and triggers.

9. Basic concepts of database design. Normal forms
and benefits of their use.

10. Concurrent database use and transactions.

11. Different ways of accessing the data in databases.
Various client types, programmatic access. The
role of databases in Web applications.

Thutorial topics:

1. Getting familiar with a chosen DBMS and
provided data access options.

2. Learning to use the query language SQL
thoroughly, both in theory and in practice.

3. The obtained knowledge for practical database
problem solving (homework and a non-trivial
project).

Through tutorial students get familiar with the chosen

DMBS and the tools it provides, and use them - in

course of their project — as a part of a practical

problem solution. The final part of the project is a

written presentation of the assigned problem, its

solution and results.

1. T. M. Connolly, C. E. Begg: Database Systems: A Practical Approach to Design, Implementation and

Management, 4. izdaja, Addison Wesley, 2004.

2. S. Sumathi, S. Esakkirajan: Fundamentals of Relational Database Management Systems, Springer, 2007.
3. R. Ramakrishnan, J. Gehrke: Database Management Systems, 3. izdaja, McGraw-Hill, 2002.

Cilji in kompetence:

Cilj predmeta je Studentom racunalnitva in

informatike predstaviti osnovne principe delovanja

sistemov za upravljanje s podatkovnimi bazami

(SUPB), jih seznaniti z nacini uporabe podatkovnih

baz in jih pripraviti na samostojno in suvereno

uporabo orodij, predvsem povprasevalnega jezika

SQL.

Splosne kompetence:

*  sposobnost kriticnega misljenja

*  razvoj sposobnosti kriticnega, analiticnega in
sinteticnega misljenja

Objectives and competences:

The main course objective is to introduce the

students to principles of database management

systems and their various usages, and prepare them

for autonomous and efficient use of available tools,

especially SQL.

General competences:

*  ability of critical thinking

* developing skills in critical, analytical and
synthetic thinking

* the ability to define, understand and solve
creative professional challenges in computer and
information science;



*  sposobnost definiranja, razumevanja in reSevanja
strokovnih izzivov na podroéju racunalnistva in
informatike

e Skladnost z varnostnimi, funkcionalnimi,
ekonomskimi in okoljskimi vodili.

*  sposobnost samostojne uporabe pridobljenega
znanja pri reSevanju tehni¢nih in znanstvenih
izzivov na podrocju racunalnitva in informatike;
sposobnost nadgradnje pridobljenega znanja

Predmetno specifi¢cne kompetence:

* temeljna znanja na podrocju racunalnistva in
informatike, ki vkljucujejo temeljna teoreti¢na
znanja, prakti¢na znanja in znanja, ki so bistvena
za podrodje racunalnistva in informatike,

* prakti¢na znanja in veséine na podrodju strojne
opreme, programske opreme in informacijskih
tehnologij, ki so nujna za uspesno delo na
podrocju racunalnistva in informatike

*  sposobnost samostojne izvedbe manj zahtevnih
in zahtevnih inzenirskih in organizacijskih opravil
na dolocenih ozkih podro¢jih in neodvisnega
reSevanja doloc¢enih dobro opredeljenih opravil
na podrocju racunalni§tva in informatike

Predvideni Studijski rezultati:

Znanje in razumevanje:

Poznavanje podrocja podatkovnih baz, ter
razumevanje principov in pristopov za delo z njim.
Uporaba:

Uporaba orodij za delo s podatkovnimi bazami in
dela s povprasevalnim jezikom SQL.

Refleksija:

Spoznavanje in razumevanje povezav med
teoreti¢nimi principi relacijskega podatkovnega
modela in njihovo prakti¢no uporabo v podatkovnih
bazah.

Prenosljive spretnosti - niso vezane le na en
predmet:

Hranjenje podatkov v podatkovnih bazah in delo z
njimi sta osnovni prenosljivi spretnosti, ki se
uporabljata na prakti¢no vseh podrocjih
racunalnistva.

Metode poucevanja in uCenja:

Predavanja in seminarski nacin dela pri domacih
nalogah. Poseben poudarek je na sprotnem studiju in
na individualnem delu pri domacih nalogah in
seminarjih.

* compliance with security, functional, economic
and environmental principles

* the ability to apply acquired knowledge in
independent work for solving technical and
scientific problems in computer and information
science; the ability to upgrade acquired
knowledge

Subject specific competences:

*  Dbasic skills in computer and information science,
which includes basic theoretical skills, practical
knowledge and skills essential for the field of
computer and information science.

*  practical knowledge and skills of computer
hardware, software and information technology
necessary for successful professional work in
computer and information science

* the ability to independently perform both less
demanding and complex engineering and
organisational tasks in certain narrow areas and
independently solve specific well-defined tasks in
computer and information science

Intended learning outcomes:

Knowledge and understanding:

Comprehensive knowledge of databases and database
management systems, underlying principles, and their
exploitation.

Application:

Efficient use of various database tools and query
language SQL.

Reflection:

Introduction and comprehension of interactions
between theoretical principles (especially those of
relational data model) and their practical use in
modern databases.

Transferable skills:

Data storage in databases and their use are basic
transferrable skills, useful in virtually all fields of
computer science.

Learning and teaching methods:

Lectures, homework and project work with explicit
focus on simultaneous studies (for homework) and
teamwork (for projects).

Nacini ocenjevanja: DeleZ/Weight Assessment:

Nacin (pisni izpit, ustno izprasevanje, Type (examination, oral, coursework,
naloge, projekt): project):

Sprotno prevetjanje (domace naloge, 60,00 % Continuing (homework, midterm exams,
kolokviji in projektno delo) project work)

Konéno preverjanje (pisni in ustni izpit) 40,00 % Final (written and oral exam)



Ocene: 6-10 pozitivno, 5 negativno (v skladu Grading: 6-10 pass, 5 fail (according to the

s Statutom UL). rules of University of Ljubljana).

Ocenjevalna lestvica: Grading system:

5 - 10, pri ¢emer velja, da je pozitivna ocena od 6 - 10 | 5 - 10, a student passes the exam if he is graded from
6to 10

Reference nosilca/Lecturer's references:

Pet najpomembnejsih del:

1. KONONENKO, Igor, KUKAR, Matjaz. Machine learning and data mining: introduction to principles
and algorithms. Chichester: Horwood Publishing, 2007.

2. PETELIN, Boris, KONONENKO, Igor, MALACIC, Vlado, KUKAR, Matjaz. Multi-level association
rules and directed graphs for spatial data analysis. Expert syst. appl. [Print ed.], 2013, vol. 40, issue 12,
4957-4970.

3. KUKAR, Matjaz, KONONENKO, Igor, GROSELJ, Ciril. Modern parameterization and explanation
techniques in diagnostic decision support system: a case study in diagnostics of coronary artery disease.
Artif. intell. med., Jun. 2011, vol. 52, no. 2, 77-90.

4. SAJN, Luka, KUKAR, Matjaz. Image processing and machine learning for fully automated probabilistic
evaluation of medical images. Computer methods and programs in biomedicine, ISSN 0169-2607. [Print
ed.], Dec. 2011, vol. 104, no. 3, 75-86,

5. KUKAR, Matjaz. Quality assessment of individual classifications in machine learning and data mining,.
Knowledge and information systems, 2000, vol. 9, no. 3.

Celotna bibliografija doc. dr. Kukarja je dostopna na SICRISu:

http:/ /sicris.izum.si/search /rsr.aspxrlane=slv&id=8453.



http://sicris.izum.si/search/rsr.aspx?lang=slv&amp;id=8453

PODATKOVNE BAZE 2

UCNI NACRT PREDMETA/COURSE SYLLABUS

Predmet: Podatkovne baze 2
Course title: Databases 2
Clanica nosilka/UL UL FRI
Member:
Studijski programi in stopnja Studijska smer Letnik Semestri  Izbirnost
Racunalnistvo in informatika, prva Ni clenitve (Studijski 1. semester | izbirni
stopnja, visokosolski strokovni program)
Univerzitetna koda predmeta/University course code: = 0039674
Koda uéne enote na &lanici/ UL Member course code: = 63713
Predavanja Seminar Vaje Klini¢ne vaje  Druge oblike = Samostojno  ECTS
/Lectures /Seminar /Tutorials /Clinical studija delo
tutorials /Other forms  /Individual
of study student work
45 30 105 6
Nosilec predmeta/Lecturer: Aljaz Zrnec
Vista predmeta/Course type:  izbirni predmet/elective course
Jeziki/Languages: Predavanja/Lectures: Slovenscina
Vaje/Tutorial: Slovenscina

Pogoji za vkljucitev v delo oz. za opravljanje
studijskih obveznosti:

Vsebina:

Konceptualno nacrtovanje

Logic¢no naértovanje

Normalizacija in denormalizacija

Fizi¢no nacrtovanje ter rekonstrukcija

Socasni dostop do podatkovne baze

Obnavljanje podatkovne baze: podatkovne nesrece,
nacini obnavljanja

Optimizacija poizvedb - osnovni pristopi

Osnovni pojmi porazdeljenih podatkovnih baz
Podatkovna skladisca in sistemi OLAP: osnovni
pojmi, naértovanje, implementacija

NoSQL podatkovne baze: tipi NoSQL podatkovnih
baz, primetjava z relacijskimi bazami

Nacrtovanje in optimizacija podatkovnih baz tipa
NoSQL

Thnologija verizenja blokov in njena uporaba v

podatkovnih bazah

Prerequisites:

Content (Syllabus outline):

Conceptual design

Logical design

Normalization and de-normalization

Physical design and reverse engineering
Concurrency control

Database recovery: database failures, recovery
methods

Query Optimization - basic approaches

Basic concepts of distributed databases

Data warehouses and OLAP systems: basic concepts,
design, implementation

NoSQL databases: NoSQL database types, NoSQL
and relational database comparison

NoSQL database design and optimization
Blockchain based databases

Basics of BigData and parallel distributed data
processing



Osnove BigData in paralelnega porazdeljenega
procesiranja podatkovPrakti¢ni vidiki nacrtovanja in
administracije podatkovnih baz (paramteri zagona,
gruce, distribuirana PB) (poudarek na laboratorijskih
vajah)

Temeljna literatura in viti/Readings:

Practical aspects of database design and
administration (statrup parameters, clustering,
distributed system) (focus on lab sessions)

Thomas M. Connolly, Carolyn E. Begg (2010). Database Systems, A Practical Approach to Design,
Implementation and Management, Fourth Edition, Addison-Wesley.

Tomaz Mohoric (2002). Podatkovne baze, Zalozba Bi-TIM.

Raghu Ramakrishnan, Johannes Gehrke (2003). Database Management Systems, Third Edition, McGraw-Hill.

Cilji in kompetence:

Cilj predmeta je predstaviti podrocja podatkovnega

modeliranja, administracije podatkovnih baz, osnov

distribuiranih podatkovnih baz, na¢rtovanjem
podatkovnih skladis¢, OLAP ter podati kratek
pregled podro¢ja podatkovnih baz NoSQL.

Predvidene kompetence, ki jih pridobijo $tudenti:

Splosne kompetence:

*  sposobnost kriticnega misljenja

*  razvoj sposobnosti kriticnega, analiti¢nega in
sinteti¢nega misljenja

*  sposobnost razumevanja in resevanja strokovnih
izzivov na podrodju racunalni$tva in informatike

*  sposobnost samostojne uporabe pridobljenega
znanja pri reSevanju tehnicnih in znanstvenih
izzivov na podrocju racunalnistva in informatike;
sposobnost nadgradnje pridobljenega znanja

Predmetno specifi¢cne kompetence:

* prakti¢na znanja in vescine na podrodju strojne
opreme, programske opreme in informacijskih
tehnologij, ki so nujna za uspesno delo na
podro¢ju racunalnistva in informatike

*  sposobnost samostojne izvedbe manj zahtevnih
in zahtevnih inZenirskih in organizacijskih opravil
na dolocenih ozkih podro¢jih in neodvisnega
reSevanja doloc¢enih dobro opredeljenih opravil
na podroc¢ju rac¢unalni§tva in informatike

* Poznavanje in uporaba tehnik in pristopov za
modeliranje relacijskih podatkovnih baz

*  Priprava konceptualnega nacrta podatkovne baze

*  Priprava logicnega nacrta podatkovne baze

*  Poznavanje in uporaba tehnik normalizacije in
de-normalizacije

*  Poznavanje in uporaba postopkov fizicnega
nacrtovanja podatkovne baze

*  Razumevanje problematike soc¢asnega dostopa do
podatkovne baze in pristopov za nadzor
socasnosti

*  Poznavanje in uporaba osnovnih pristopov za
optimizacijo poizvedb

* Razumevanje osnov porazdeljenih podatkovnih
baz

*  Razumevanje osnovnih konceptov, nacrtovanja
in implementacije podatkovnih skladis¢ in
sistemov OLAP

Objectives and competences:

The course presents the fields of data modelling,

database administration, basics of distributed

databases, data warehouse design, OLAP and a short
overview of the field of NoSQL databases.

The competences students gain are:

General competences:

*  ability of critical thinking

*  developing skills in critical, analytical and
synthetic thinking

* the ability to understand and solve professional
challenges in computer and information science

* the ability to apply acquired knowledge in
independent work for solving technical and
scientific problems in computer and information
science; the ability to upgrade acquired
knowledge

Subject specific competences:

*  practical knowledge and skills of computer
hardware, software and information technology
necessary for successful professional work in
computer and information science

* the ability to independently perform both less
demanding and complex engineering and
organisational tasks in certain narrow areas and
independently solve specific well-defined tasks in
computer and information science

*  Knowledge and use of relational database
modelling techniques

*  Preparation of database conceptual design

*  Preparation of database logical design

*  Knowledge and use of normalization and de-
normalization techniques

*  Knowledge and use of approaches for database
physical design

*  Understanding the problem of concurrent access
to databases and approaches to concurrency
control

* Knowledge and use of basic approaches for
query optimization

*  Understanding the basics of distributed databases

*  Understanding of basic concepts, design and
implementation of data warehouses and OLAP
systems



* Razumevanje osnovnih konceptov podatkovnih
baz NoSQL

Uporaba sodobnih orodij za modeliranje podatkovnih

baz

Predvideni Studijski rezultati:

Znanje in razumevanje:

Poznavanje nacinov za obnavljanje podatkovne baze,
poznavanje metode modeliranja podatkov, nadzora
socasnega dostopa do podatkov, poznavanje procesa
administracije podatkovne baze in poznavanje
osnovnih pojmov o podatkovnih skladis¢ih OLAP
sistemih in porazdeljenih podatkovnih bazah.
Poznavanje podatkovnih baz NoSQL.

Uporaba:

Uporaba pridobljenega znanja pri inzenirskem delu in
administraciji podatkovnih baz.

Refleksija:

Spoznavanje in razumevanje uglasenosti med teorijo
in prakso s pomocjo prakti¢nih primerov.
Prenosljive spretnosti - niso vezane le na en
predmet:

Uporaba pristopa za modeliranje podatkov
predstavlja sistematicni pristop za nacrtovanje, ki je v
racunalni$tvu splosno uporabljena metoda.

Metode poucevanja in uCenja:

Predavanja (tudi vabljeni predavatelji, ki so vthunski
strokovnjaki na podro¢ju podatkovnih baz),
laboratorijske vaje z uporabo rac¢unalniskih orodij in
reSevanje teoreti¢nih nalog, domace naloge s
poudarkom na skupinskem delu.

*  Understanding of basic concepts of NoSQL
databases
Use of modern data modelling tools

Intended learning outcomes:

Knowledge and understanding:

Knowledge of database recovery, knowledge of data
modelling, concurrency control, database
administration knowledge and familiarity with basic
concepts of data warehouses, OLAP systems and
distributed databases. Familiarity with NoSQL
databases.

Application:

Using knowledge in engineering work and database
administration.

Reflection:

Awareness and understanding of tunefulness between
theory and practice through practical examples.
Transferable skills:

The use of data modelling approach is a systematic
approach to planning, which is a commonly used
method in the field of computing.

Learning and teaching methods:

Lectures (including invited speakers who are top
experts in the field of databases), lab sessions with
use of computer tools and theoretical tutorials,
homework with focus on teamwork.

Nacini ocenjevanja: DeleZz/Weight Assessment:

Nacin (pisni izpit, ustno izprasevanje, Type (examination, oral, coursework,
naloge, projekt): project):

Sprotno preverjanje (domace naloge, kvizi, 50,00 % Continuing (homework, quizzes, midterm
kolokviji) exams)

Konéno preverjanje (pisni izpit) 50,00 % Final (written exam)

Ocene: 6-10 pozitivno, 5 negativno (v skladu
s Statutom UL).

Ocenjevalna lestvica:

Reference nosilca/Lecturer's references:
Pet najpomembnejsih del:

Grading: 6-10 pass, 5 fail (according to the
rules of University of Ljubljana).

Grading system:

«  ZRNEC, Aljaz, POZENEL, Marko, LAVBIC, Dejan. Users' ability to perceive misinformation : an
information quality assessment approach. Information processing & management, ISSN 0306-4573. [Print ed.],

Jan. 2022, vol. 59, no. 1, str. 1-16, ilustr.
https:

www.sciencedirect.com/science/article/pii/S0306457321002211, doi:

10.1016/4.ipm.2021.102739.

«  ZRNEC, Aljaz, LAVBIC, Dejan. Social network aided plagiatism detection. British journal of educational
technology, ISSN 0007-1013. [Print ed.], Jan. 2017, vol. 48, no. 1, str. 113-128, ilustr.

http:

onlinelibrary.wiley.com/doi/10.1111/bjet.12345 /abstract, doi: 10.1111/bjet.12345.


https://www.sciencedirect.com/science/article/pii/S0306457321002211
https://doi.org/10.1016/j.ipm.2021.102739
http://onlinelibrary.wiley.com/doi/10.1111/bjet.12345/abstract
https://doi.org/10.1111/bjet.12345

+  LAVBIC, Dejan, MATEK, Tadej, ZRNEC, Aljaz. Recommender system for learning SQL using hints.
Interactive learning environments, ISSN 1049-4820, 2017, vol. 25, no. 8, str. 1048-10064, ilustr.
http://www.tandfonline.com/doi/full/10.1080/10494820.2016.1244084, dot:
10.1080/10494820.2016.1244084.

*  MATEK, Tadej, ZRNEC, Aljaz, LAVBIC, Dejan. Learning SQL with artificial intelligent aided approach.
International jonrnal of information and education technology : IJIET, ISSN 2010-3689, Nov. 2017, vol. 7, no. 11,
str. 803-808, ilustt.

+  ZRNEC, Aljaz, SUBELJ, Lovro, ZITNIK, Slavko, KUMER, Ales, BAJEC, Marko. Podatkovne baze
NoSQL. Uporabna informatika, ISSN 1318-1882.

Celotna bibliografija vis. pred. dr. Zrneca je dostopna na SICRISu:

https://ctis.cobiss.net/ectis/si/sl/researcher/12224.



http://www.tandfonline.com/doi/full/10.1080/10494820.2016.1244084
https://doi.org/10.1080/10494820.2016.1244084

PODATKOVNO RUDARJENJE

UCNI NACRT PREDMETA/COURSE SYLLABUS

Predmet: Podatkovno rudarjenje
Course title: Data Mining

Clanica nosilka/UL UL FRI

Member:

Studijski programi in stopnja
Racunalnistvo in informatika, prva
stopnja, visokosolski strokovni
Upravna informatika, prva stopnja,
univerzitetni

Univerzitetna koda predmeta/University course code:
Koda uéne enote na ¢lanici/UL Member course code:

Nosilec predmeta/Lecturer:
Vista predmeta/Course type:

Jeziki/Languages:

program)

program)

Predavanja Seminar Vaje
/Lectures /Seminar /Tutorials
45 10 20

Tomaz Curk

Vaje/Tutorial:

Pogoji za vkljucitev v delo oz. za opravljanje
studijskih obveznosti:

Vpis naslednjih predmetov iz predhodnih semestrov:

Umetna inteligenca

Vsebina:
Poglavja predavanj obsegajo

1.
2.

3.

Uvod; motivacijski primeri

Kratka ponovitev izbranih metod strojnega
ucenja in statistike

Vizualizacija podatkov; dobri in slabi primeri iz
prakse

Kombiniranje vizualizacije, strojnega ucenja in
statistike v podatkovnem rudatjenju
Diskretizacija zveznih atributov, obravnavanje
neznanih vrednosti in delo s Sumnimi podatki s
kombinacijo avtomatskih metod in ekspertnega
znanja

Metode za izbiranje atributov, odkrivanje
interakcij in sestavljanje atributov

Pogosti scenariji v odkrivanju zakonitosti

Studijska smer
Ni clenitve (Studijski

Ni clenitve (Studijski

Predavanja/Lectures:

izbirni predmet/elective course

Letnik Semestri Izbirnost
2. semester | izbirni
3. letnik 2. semester | izbirni
0039675
63765
Klini¢ne vaje  Druge oblike = Samostojno  ECTS
/Clinical studija delo
tutorials /Other forms  /Individual
of study student work
105 6
Slovenscina
Slovenscina

Prerequisites:

The following subjects from previous semesters:
Artificial Intelligence

Content (Syllabus outline):
The course is divided into the following lectures

1.

2.
3.
4

Introduction, motivation

Refreshment of machine learning and statistics
Data visualization, good and bad examples

How to combine visualization, machine learning
and statistics

Discretization of continuous data; handling
unknown and noisy data using a combination of
automated methods and expert's knowledge
Methods for variable selection and construction,
and discovery of interactions

Common scenarios in data mining:

e Rare event prediction

*  Working with unbalanced classes

*  Cost-sensitive prediction




* napovedovanje izjem
* delo z neuravnotezenimi razredi
* cenovno obcutljivo ucenje
e  priporocilni sistemi
* napovedovanje prebegov in podobni
problemi
8. Uporaba znanih orodjj

Temeljna literatura in viti/Readings:

* Recommendation systems
*  Churn prediction and similar problems
8. Introduction to popular data mining tools

1. F.Witten, E. Frank: Data Mining: Practical Machine Learning Tools and Technigues, Morgan Kaufmann, 2005.
2. S. Few: Now You See It: Simple Visualization Techniques for Quantitative Analysis, Analytics Press, 2009.
3. E.R. Tufte: The Visual Display of Quantitative Information, 2nd Edition, Cheshire, CT: Graphics Press,

2001.

Cilji in kompetence:

Cilj predmeta je Studente izuriti v metodah odkrivanja
zakonitosti iz podatkov. Student, ki uspesno opravi ta
predmet bi moral biti zmozen v zbranih podatkih
poiskati vzorce in hipoteze, ki bi bile prakti¢no
uporabne za lastnika podatkov oz. narocnika studije.

Predvideni Studijski rezultati:

Znanje in razumevanje:

Poznavanje metod podatkovnega rudarjenja,
zmoznost njihove rabe in ovrednotenja njihovih
rezultatov.

Uporaba:

Uporaba pri rudarjenju resni¢nih podatkov.
Refleksija:

Spoznavanje in razumevanje uglasenosti med teorijo
in njeno aplikacijo na konkretnih primerih s podrocja
modeliranja podatkov.

Prenosljive spretnosti - niso vezane le na en predmet:
Predmet je osnova za predmet Odlocitveni sistemi.

Metode poucevanja in uCenja:

Predavanja in vaje, domace naloge, seminarska
naloga, prakti¢no delo na umetno generiranih in
resni¢nih podatkih.

Objectives and competences:

The purpose of the course is to teach students how to
mine data. After completing the course, the students
should be able to use the data for extraction of
patterns and hypothesis that should be potentially
useful for the data owner.

Intended learning outcomes:

Knowledge and understanding:

Knowledge and understanding of data mining
methods, ability to use them and evaluate the results.
Application:

Application on real-world data.

Reflection:

Understanding the relation between the theoretical
aspects and practical use of the methods.
Transferable skills:

The course represents the pre-condition for the
course in decision systems.

Learning and teaching methods:

Lectures, exercises, homeworks and other
assignments, practical work on artificial and real-
world data.

Nacini ocenjevanja: DeleZ/Weight Assessment:

Nacin (pisni izpit, ustno izprasevanje, Type (examination, oral, coursework,
naloge, projekt): project):

Sprotno preverjanje (domace naloge, 50,00 % Continuing (homework, midterm exams,
kolokviji in projektno delo) project work)

Koncno preverjanje (pisni in ustni izpit) 50,00 % Final (written and oral exam)

Ocene: 6-10 pozitivno, 5 negativno (v skladu
s Statutom UL).

Ocenjevalna lestvica:

Reference nosilca/Lecturet's references:
Pet najpomembnejsih del:

Grading: 6-10 pass, 5 fail (according to the
rules of University of Ljubljana).

Grading system:



DEMSAR, Janez, CURK, Tomaz, ERJAVEC, Ales, GORUP, Crtomir, HOCEVAR, Tomaz,
MILUTINOVIC, Mitar, MOZINA, Martin, POLAJNAR, Matija, TOPLAK, Marko, STARIC, Anze,
STAJDOHAR, Miha, UMEK, Lan, ZAGAR, Lan, ZBONTAR, Jure, ZITNIK, Marinka, ZUPAN, Bla.
Orange : data mining toolbox in Python. Journal of machine learning research, ISSN 1532-4435. [Print ed.], Aug.
2013, vol. 14, str. 2349-2353. [COBISS.SI-ID 10118740]

CURK, Tomaz, DEMSAR, Janez, XU, Qikai, LEBAN, Gregor, PETROVIC, Uro§, BRATKO, Ivan,
SHAULSKY, Gad, ZUPAN, Blaz. Microarray data mining with visual programming. Bioinformatics, ISSN 1367-
4803. [Print ed.], 2005, vol. 21, no. 3, str. 396-398, ilustr. [COBISS.SI-ID 4563284]

STRAZAR, Martin, ZI'TNIK, Marinka, ZUPAN, Blaz, ULE, Jernej, CURK, Tomaz. Orthogonal matrix
factorization enables integrative analysis of multiple RNA binding proteins. Bioinformatics, ISSN 1367-4803.
[Print ed.], May 2016, vol. 32, no. 10, str. 1527-1535, ilustr. doi: 10.1093/bioinformatics/btw003. [COBISS.SI-
ID 1537001923]

DEMSAR, Janez, ZUPAN, Blaz, LEBAN, Gregor, CURK, Tomaz. Orange : from experimental machine
learning to interactive data mining. V: BOULICAUT, Jean-Francois (ut.). Knowledge discovery in databases : PKDD
2004 : proceedings, (Lecture notes in computer science, ISSN 0302-9743, Lecture notes in artificial intelligence,
3202). Berlin; Heidelberg; New York: Springer. cop. 2004, str. [537]-539, ilustr. [COBISS.SI-1D 4413268]

CURK, Tomaz, ROT, Gregor, ZUPAN, Blaz. SNPsyn : detection and exploration of SNP-SNP interactions.
Nucleic acids research, ISSN 0305-1048, 2011, vol. 39, suppl. 2, str. 444-449, ilustr. [COBISS.SI-ID 8352590].
Celotna bibliografija je dostopna na SICRISu:

http://sicris.izum.si/search/rsr.aspxPlang=slv&id=16561.



https://plus.si.cobiss.net/opac7/bib/10118740?lang=sl
https://plus.si.cobiss.net/opac7/bib/4563284?lang=sl
https://doi.org/10.1093/bioinformatics/btw003
https://plus.si.cobiss.net/opac7/bib/1537001923?lang=sl
https://plus.si.cobiss.net/opac7/bib/4413268?lang=sl
https://plus.si.cobiss.net/opac7/bib/8352596?lang=sl
http://sicris.izum.si/search/rsr.aspx?lang=slv&amp;id=16561

PRAVNI VIDIKI INFORMACIJSKIH TEHNOLOGTI]

UCNI NACRT PREDMETA/COURSE SYLLABUS

Predmet: Pravni vidiki informacijskih tehnologij
Course title: IT law
Clanica nosilka/UL UL FRI
Member:
Studijski programi in stopnja Studijska smer Letnik Semestri  Izbirnost
Racunalnistvo in informatika, prva Ni clenitve (Studijski 2. semester | izbirni
stopnja, visokosolski strokovni program)
Univerzitetna koda predmeta/University course code: = 0643540
Koda uéne enote na ¢lanici/UL Member course code: | 63772

Predavanja Seminar Vaje Klini¢ne vaje  Druge oblike = Samostojno  ECTS

/Lectures /Seminar /Tutorials /Clinical studija delo

tutorials /Other forms  /Individual
of study student work
45 30 105 6

Nosilec predmeta/Lecturer:

Vista predmeta/Course type:

Jeziki/Languages:

Karmen Lutman

Vaje/Tutorial:

Pogoji za vkljucitev v delo oz. za opravljanje
studijskih obveznosti:
Vpis v letnik.

Vsebina:

1.

Uvod v pravo

1. Hierarhija pravnih aktov;

2. Delitev na javno in zasebno pravo;

3. Vloga prava EU v slovenskem pravnem redu;

4. Splo$no o pravosodnem sistemu in pravnih
sankcijah.

Varstvo (osebnih) podatkov

1. Pojem osebnih podatkov;

2. Temeljna nacela;

3. Pravni okviri zbiranja in obdelovanja osebnih
podatkov;

4. Zasebnopravne in javnopravne posledice
krsitve prava varstva osebnih podatkov.

Kibernetska varnost in kibernetska

kriminaliteta

1. Kibernetska kriminaliteta: fenomenologija,
epidemiologija, pravni boj zoper kibernetsko
kriminaliteto;

Predavanja/Lectures:

izbirni-strokovni/ elective-vocational

Anglescina, Slovenscina
Anglescina, Slovenscina

Prerequisites:

Enrollment in the study year.

Content (Syllabus outline):

1.

Introduction to law

1. Legal acts and hierarchy of legal norms;

2. Public and private law division;

3. Meaning and role of the EU law in the
Slovenian legal order;

4. Judicial system and legal sanctions: the basics.

(Personal) data protection

1. Personal data: definition;

2. General principles;

3. Data collection and data processing: legal
framework;

4. Private and public law sanctions for personal
data breach.

Cyber security and cyber crime

1. Cyber crime: phenomenology, epidemiology,
laws related to cyber crime;

2. Cyber security and cyber crime: similarities
and differences;




2. Kibernetska varnost in kibernetska
kriminaliteta: podobnosti in razlike;

3. Kazenskopravni okviri v veljavni slovenski
zakonodaji;

4. Analiza izbranih institutov.

4. Varstvo pravic intelektualne lastnine

1. Splosno o pravicah intelektualne lastnine
(avtorska in sorodne pravice ter pravice
industrijske lastnine — patenti, znamke,
modeli ipd.);

2. Analiza konkretnih pravic intelektualne
lastnine v povezavi z informacijskimi
tehnologijami (vkljucno z licencami za
programsko opremo).

5. Elektronsko poslovanje

5.1. Pravne osnove sklepanja pogodb in elektronskega
poslovanja;

5.2. Izbrane vrste pogodb na podrocju elektronskega
poslovanja (ovojne pogodbe, pogodbe s klikom,
pogodbe v oblaku, pametne pogodbe ipd.);

5.3. Pravni vidiki elektronskih podpisov;

5.4. Pravni vidiki spletnih platform (sklepanje
pogodb, odgovornost upravljavcev spletnih platform,
spletne ocene in varstvo potros$nikov, spoti s
cezmejnim elementom in relevantne navezne
okolis¢ine ipd.).

6. Varstvo zasebnosti

1. Uvod: pojem, pravne dimenzije zasebnosti in
obseg varstva;

2. Pravni okviri varstva zasebnosti v luci
informacijskih tehnologij;

3. Kisitev pravic zasebnosti: pravne sankcije.

7. Pravni vidiki umetne inteligence

1. Pravni izzivi regulacije umetne inteligence;

2. Odgovornost za skodo, ki jo povzrocijo
sistemi umetne inteligence;

3. Kazenskopravna odgovornost za ravnanja
sistemov umetne inteligence.

Temeljna literatura in viri/Readings:

3. Cyber crime offences in Slovenian law;
4. Analysis of selected issues.
4. Intellectual property

1. General introduction (copyright and
industrial property rights — patents,
trademarks, models etc.);

2. Analysis of selected IP rights related to
information technologies (including software
licenses).

5. E-commerce

1. Formation of contracts and e-commerce:
general introduction;

2. Selected types of contracts related to e-
commerce (shrink-wrap contracts, click-wrap
contracts, cloud computing contracts, smart
contracts etc.);

3. Electronic signatures: legal aspects;

4. Legal regulation of online platforms (contract
formation, online intermediary liability,
online reviews and consumer protection,
cross-border scenarios and international
private law issues etc.).

6. Privacy

1. Introduction: terminology, legal aspects of
privacy and boundaries of legal protection;

2. Legal aspects of privacy protection related to
information technology.

3. Privacy breach: legal sanctions.

7. Legal aspects of artificial intelligence

1. Challenges of legal regulation;

2. Al systems and civil liability;

3. Al systems and criminal liability.

1. Zavrénik/Lutman/Sarf/Gorki¢: Information Technology Law in Slovenia, Kluwer, 2022.

Sl

Nomos, Hart, 2019.

R

Cilji in kompetence:

Namen predmeta je Studente seznaniti z osnovami
pravne regulacije na podrocju informacijskih
tehnologij. V okviru izbranih tem bodo $tudentje
pridobili vpogled v relevantne pravne predpise in
temeljne dileme, ki jih sodobne tehnologije

Grundmann (ur.): European Contract Law in the Digital Age, Intersentia, 2018.
De Franceschi/Schulze (ut.): Digital Revolution — New Challenges for Law, C.H. Beck, Nomos, 2019.
Lohsse/Schulze/Staudenmayer (ur.): Liability for Artificial Intelligence and the Internet of Things,

Schulze/Staudenmayer (ut.): EU Digital Law, Beck, Hart, Nomos, 2020.

Devolder: The Platform Economy, Intersentia, 2019.

Frosio (ur.): Oxford Handbook of Online Intermediary Liability, Oxford University Press, 2020.
Ebers/Navas (ut.): Algorithms and Law, Cambridge University Press, 2020.

Busch/De Franceschi: Algorithmic Regulation and Personalized Law, Beck, Hart, Nomos, 2021.

Objectives and competences:

The purpose of the course is to acquaint students
with the basics of legal regulation in the field of
information technologies. Within the framework of
the selected topics, students will gain insight into the
relevant legal regulations and the fundamental



predstavljajo za obstojeco pravno regulacijo. Predmet
bo $tudentom nudil pridobitev temeljnih znanj za
reSevanje zasebnopravnih in javnopravnih vprasan;
pti uporabi digitalnih tehnologij v praksi.

Predvideni Studijski rezultati:

Znanje in razumevanje:

* Ko student opravi vse predvidene obveznosti,
pridobi znanje o temeljnih pravnih institutih,
pravnih virih in relevantni sodni praksi
obravnavanega podrodja.

*  Studenti bodo sposobni razumevanija in uporabe
razlicnih pravnih virov: zakonodaje, sodne prakse
in pravne teorije.

Metode poucevanja in uCenja:

-predavanja: predstavitev temeljnih teoreticnih
naukov;

- vaje (reSevanje in analiza konkretnih primerov iz
prakse — Studije primerov, analiza sodne prakse in
konkretnih pravnih dolo¢b);

- individualne zadolzitve studentov.

dilemmas that modern technologies present to the
existing legal regulation. The course will provide
students with basic knowledge for solving private and
public law issues in the use of digital technologies in
practice.

Intended learning outcomes:

Knowledge and understanding:

*  After completion, the students will have the
knowledge of relevant legal institutes, legal
sources and the jurisprudence.

*  The students will be capable of understanding
and applying relevant legal sources: legislation,
jurisprudence and legal theory.

Learning and teaching methods:

-lectures on basic theoretical knowledge;

- tutorials (case studies, analysis of jurisprudence and
applicable statutory provisions);

- individual assignments.

Nacini ocenjevanja: DeleZ/Weight Assessment:

Nacin (pisni izpit, ustno izprasevanje, Type (examination, oral, coursework,
naloge, projekt): project):

Sprotno preverjanje (domace naloge, 10,00 % Continuous (home assignments, project
projektno delo) work)

Kon¢no preverjanje (pisni izpit) 90,00 % Final (written exam)

Ocene: 6-10 pozitivno, 5 negativno (v skladu
s Statutom UL)

Ocenjevalna lestvica:

Reference nosilca/Lecturer's references:

Scale: 6-10 pass, 5 and below fail (According
to the rules and ordnances of the University
of Ljubljana)

Grading system:

ZAVRSNIK, Ales, SARF, Pika, LUTMAN, Karmen, GORKIC, PrimoZ. Privacy and technology law
Slovenia : information technology law. Alphen aan den Rijn: Kluwer Law International, 2022. 1 spletni vir
(180 str.), ilustr. International Encyclopaedia of Laws. ISBN 978-90-411-2188-2.

https:/ /kluwetlawonline.com/EncyclopediaChapter/TEL+Privacy+and+Technology+Law/CYB20220006.

[COBISS.SI-ID 141036035].

DAMJAN, Matija, LUTMAN, Karmen. Administrative enforcement of EU consumer law : a disoriented tiger
in the regulatory jungle of e-commerce. EuCML. [Tiskana izd.]. 2022, vol. 11, iss. 4, str. 130-138. ISSN 2364-

4710. [COBISS.SI-ID 118715907].

LUTMAN, Karmen. Artificial intelligence and the prohibition of discrimination in the EU : a private law
perspective. V: ZAVRSNIK, Ales (ur.), SIMONCIC, Katja (ut.). Artificial intelligence, social harms and
human rights. Cham: Springer Nature, cop. 2023. Str. 77-97. Critical criminological perspectives. ISBN 978-3-
031-19148-0. ISSN 2731-0604. DOI: 10.1007/978-3-031-19149-7_4. [COBISS.SI-ID 137647619].
LUTMAN, Karmen. Restitution after termination for breach of contract for the supply of digital content and
services : a tough row to hoe. V: TOT, Ivan (ur.), SLAKOPER, Zvonimir (ur.). 2nd Zagreb International
Conference on the Law of Obligations : 28-30 September 2022 : book of abstracts. [Zagreb]: University of
Zagreb, Faculty of Economics and Business, 2022. Str. 27-28. ISBN 978-953-346-186-1. [COBISS.SI-ID

125109763).



LUTMAN, Karmen. Challenges of cross-border enforcement of consumer law : unfair contract terms. V:
SLAKOPER, Zvonimir (ur.), TOT, Ivan (ur.). EU private law and the CISG : the effects for national law.

London [i. e.] Abingdon; New York: Routledge, Taylor & Francis Group, 2021, str. [61]-72. [COBISS.SI-ID
74952451].



PREVAJALNIKI IN NAVIDEZNI STROJI

UCNI NACRT PREDMETA/COURSE SYLLABUS

Predmet: Prevajalniki in navidezni stroji
Course title: Compilers and Virtual Machines
Clanica nosilka/UL UL FRI

Member:

Studijski programi in stopnja
Racunalnistvo in informatika, prva

stopnja, visokosolski strokovni program)

Univerzitetna koda predmeta/University course code:
Koda uéne enote na ¢lanici/UL Member course code:

Predavanja Seminar Vaje
/Lectures /Seminar /Tutorials
45 30

Nosilec predmeta/Lecturer: Bostjan Slivnik

Vista predmeta/Course type:

Jeziki/Languages:
Vaje/Tutorial:

Pogoji za vkljucitev v delo oz. za opravljanje
studijskih obveznosti:

Vsebina:

Uvod:

razbitje prevajalnika na prednji in zadnji del;
izbira prevajanega programskega jezika in ciljnega
navideznega stroja.

Leksikalna analiza:

opis simbolov programskega jezika z regularnimi
iztrazi;

domaca naloga: izdelava leksikalnega analizatorja.
Sintaksna analiza:

opis sintakse s kontekstno neodvisno gramatiko;
domaca naloga: izdelava sintaksnega analizatorja.
Abstraktna sintaksa:

poenostavljena interna predstavitev prevajanega
programa;

domaca naloga: generiranje abstraktnega sintaksnega
drevesa prevajanega programa.

Semanti¢na analiza:

analiza podatkovnih tipov;

Studijska smer
Ni clenitve (Studijski

Predavanja/Lectures:

izbirni predmet/elective course

Letnik Semestri Izbirnost
2. semester | izbirni
0039678
63722
Klini¢ne vaje Druge oblike = Samostojno  ECTS
/Clinical studija delo
tutorials /Other forms  /Individual
of study student work
105 6
Slovenscina
Slovenscina

Prerequisites:

Content (Syllabus outline):

Introduction:

separation of the compilet’s front end and back end;
selection of the compiled language and the target
virtual machine.

Lexical analysis:

description of basic language symbols with regular
expressions;

homework: lexical analyzer.

Syntax analysis:

syntax description using context-free grammars, and
parsing;

homework: syntax analyzer.

Abstract syntax:

abstract syntax trees as internal representation of the
compiled program;

homework: construction of the abstract syntax tree
for the source program.




domaca naloga: izdelava semanti¢nega analizatorja za
preverjanje tipov.

Navidezni stroji:

registrski in skladovni navidezni stroji,

uporaba podprogramov, ki so napisani v strojni kodi.
Klicni zapisi:

klicni zapisi za aktivacijo podprogramov, sklad za
realizacijo klicnih zapisov;

domaca naloga: nacrt klicnih zapisov.

Koda navideznega stroja:

prevod v kodo skladovnega navideznega stroja;
domaca naloga: izdelava generatorja kode
skladovnega navideznega stroja.

Prevajanje kode skladovnega navideznega stroja:
nacin prevajanja skladovne kode v registrsko kodo,
uporaba sprotnega prevajanja (just-in-time) vinesne
kode v strojno kodo.

10. Zakljucek.

Temeljna literatura in viri/Readings:

Semantic analysis:

type checking;

homework: semantic analyzer for type checking.
Virtual machines:

register-based and stack-based virtual machines,
native interface.

Activation records:

activation records, heap or stack based
implementation;

homework: activation records for the source
program.

Virtual machine code:

code generation for stack-based virtual machines;
homework: code generator for the stack-based virtual
machine.

Compiling stack-based to register-base virtual
machine code:

techniques for just-in-time compilation of stack-based
virtual machine code.

Conclusion.

1. Andrew W. Appel, Modern Compiler Implementation in Java, Cambridge University Press, 2002.
2. Bostjan Vilfan, Prevajanje programskih jezikov, 1. del, Fakulteta za elektrotehniko in racunalnistvo, 1991.
3. Steven Muchnick, Advanced Compiler Design and Implementation, Morgan Kaufmann, 1997.

Cilji in kompetence:

Predstavitev zgradbe, delovanja in izdelave
prevajalnika za prevajanje programskih jezikov v
jezike navideznih strojev; predstavitev zgradbe in
delovanja navideznih strojev.

Splosne kompetence:

Sposobnost razumevanja in re§evanja strokovnih
izzivov v rac¢unalni$tvu in informatiki

Sposobnost definiranja, razumevanja in reSevanja
strokovnih izzivov v racunalnistvu in informatiki
Sposobnost uporabe pridobljenega znanja pri
samostojnem resevanju tehni¢nih in znanstvenih
problemov v racunalni$tvu in informatiki; sposobnost
razsirjanja pridobljenega znanja
Predmetno-specificne kompetence:

Prakti¢no znanje in vescine s podrocja strojen in
programske opreme ter informacijske tehnologije, ki
so potrebne za uspesno strokovno delo v
racunalni$tvu in informatiki

Sposobnost samostojnega izvajanja enostavnih in
zahtevnih opravil v dolocenih ozjih podro¢jih in
samostojno resevanje specificnih dobro definiranih
opravil v racunalni$tvu in informatiki

Osnovne vescine v racunalni$tvu in informatiki, ki
omogocajo nadaljevanje $tudija na drugi stopnji

Predvideni Studijski rezultati:

Objectives and competences:

Introduction to compilers and virtual machines; the
theory and practice of compiling programming
languages to virtual machine code; introduction to the
design and implementation of virtual machines.
General competences:

The ability to understand and solve professional
challenges in computer and information science

The ability to define, understand and solve creative
professional challenges in computer and information
science;

The ability to apply acquired knowledge in
independent work for solving technical and scientific
problems in computer and information science; the
ability to upgrade acquired knowledge
Subject-specific competences:

Practical knowledge and skills of computer hardware,
software and information technology necessary for
successful professional work in computer and
information science

The ability to independently perform both less
demanding and complex engineering and
organisational tasks in certain narrow areas and
independently solve specific well-defined tasks in
computer and information science

Basic skills in computer and information science,
allowing the continuation of studies in the second
study cycle

Intended learning outcomes:


http://www.amazon.com/exec/obidos/search-handle-url/002-6398719-5239204?%5Fencoding=UTF8&amp;search-type=ss&amp;index=books&amp;field-author=Steven%20Muchnick

Znanje in razumevanje:

Razumevanje delovanja prevajalnika: poznavanje
algoritmov za sintaksno in semanti¢no analizo
programov ter algoritmov za generiranje vmesne in
strojne kode; poznavanje omejitev prevajalnikov.
Poznavanje delovanja prevedenih programov.
Uporaba:

Prevajalnik je osnovno orodje pti razvoju programske
opreme, zato se pridobljeno znanje avtomatsko
uporablja pri vsakem programiranju.

Refleksija:

Spoznavanje in razumevanje odnosa med
programiranjem in izvajanjem programov.
Prenosljive spretnosti - niso vezane le na en predmet:
Algoritmi za analizo strukturiranih besedil, pisanje
ucinkovito kodiranih programov.

Metode poucevanja in uCenja:

Predavanja in domace naloge (seminarski nacin dela).
Poseben poudarek je na sprotnem oddajanju domacih
nalog.

Knowledge and understanding:

Understanding the principles of compilation:
understanding the algorithms for syntax and semantic
analysis, and for code generation; understanding the
limitations of compilers.

Application:

As the compiler is the most basic tool of every
software engineer, the knowledge gained at this
course is used at every programming project.
Reflection:

Understanding the relation between programming
and execution of compiled programs.

Transferable skills:

Algorithms for the analysis of structured documents,
skills for writing effective code.

Learning and teaching methods:
Lectures and tutorials, with a special emphasis on
doing homeworks on time.

Nacini ocenjevanja: DeleZ/Weight Assessment:

Nacin (pisni izpit, ustno izpraevanje, Type (examination, oral, coursework,
naloge, projekt): project):

Sprotno preverjanje (domace naloge) 50,00 % Continuing (homeworks)

Kon¢no preverjanje (pisni in ustni izpit) 50,00 % Final (written and oral exam)

Ocene: 6-10 pozitivno, 5 negativno (v skladu
s Statutom UL).

Ocenjevalna lestvica:

Reference nosilca/Lecturer's references:
Pet najpomembnejsih del:

Grading: 6-10 pass, 5 fail (according to the
rules of University of Ljubljana).

Grading system:

1. SLIVNIK, Bostjan. LL conflict resolution using the embedded left LR parser. Computer Science and
Information Systems, 2012, vol. 9, no. 3, str. 1105-1124.

2. POTOCNIK, Matic, CIBE], Uros, SLIVNIK, Bostjan. Linter - a tool for finding bugs and potential
problems in Scala code. V: Proceedings of the 29th Annual ACM Symposium on Applied Computing,
Gyeongju, Korea, March 24-28, 2014. Proceedings of the 29th Annual ACM Symposium on Applied
Computing, Gyeongju, Korea, March 24-28, 2014. [S. 1.]: Association for Computing Machinery, cop.
2014, str. 1615-1616, graf. prikazi. [COBISS.SI-ID 10520660]

3. SLIVNIK, Bostjan. LLLR parsing. V: Proceedings of the 28th annual ACM Symposium on Applied
Computing 2013, Coimbra, Portugal, March 18-22. [S. L]: Association for Computing Machinery, 2013,

str. 1698-1699. [COBISS.SI-ID 9735508]

4. SLIVNIK, Bostjan. The embedded left LR parser. V: GANZHA, Maria (ur.), MACIASZEK, Leszek (ur.),
PAPRZYCKI, Marcin (ur.). FedCSIS : proceedings of the Federated Conference on Computer Science
and Information Systems, September 18-21, 2011, Szczecin, Poland. Los Alamitos: IEEE Computer
Society Press, 2011, str. 871-878, graf. prikazi. [COBISS.SI-ID 8628564]

5. SLIVNIK, Bostjan, VILFAN, Bostjan. Producing the left parse during bottom-up parsing. Inf. process.
lett.. [Print ed.], Dec. 2005, vol. 96, no. 6, str. [220]-224. [COBISS.SI-ID 5075284]

6. SLIVNIK, Bostjan, VILFAN, Bostjan. Improved error recovery in generated LR parsers. Informatica
(Ljublj.), 2004, vol. 28, no. 3, str. 257-263, ilustr. [COBISS.SI-ID 4902484]

Celotna bibliografija je dostopna na SICRISu:

http:

sictis.izum.si/search/rsr.aspx?lang=slv&id=7849.


http://sicris.izum.si/search/rsr.aspx?lang=slv&amp;id=7849




PROCESNA AVTOMATIKA

UCNI NACRT PREDMETA/COURSE SYLLABUS

Predmet: Procesna avtomatika

Course title: Process Automation

Clanica nosilka/UL UL FRI

Member:

Studijski programi in stopnja Studijska smer Letnik Semestri  Izbirnost
Racunalnistvo in informatika, prva Ni clenitve (Studijski 1. semester | izbirni
stopnja, visokosolski strokovni program)

Univerzitetna koda predmeta/University course code: = 0039712
Koda uéne enote na ¢lanici/UL Member course code: | 63737

Predavanja Seminar Vaje Klini¢ne vaje  Druge oblike = Samostojno  ECTS
/Lectures /Seminar /Tutorials /Clinical studija delo
tutorials /Other forms  /Individual
of study student work
45 10 20 105 6

Nosilec predmeta/Lecturer: Octavian Mihai Machidon

Vista predmeta/Course type:  izbirni predmet /elective course

Jeziki/Languages: Predavanja/Lectures: Anglescina, Slovenscina

Vaje/Tutorial:

Pogoji za vkljucitev v delo oz. za opravljanje
studijskih obveznosti:

Vpis naslednjega predmeta iz predhodnega semestra:
*  Vhodno- izhodne naprave

Vsebina:

* Sistemi in sistemska teorija

*  Principi vodenja in teorija vodenja

*  Sistemi za vodenje

*  Metode in postopki za realizacijo funkcij vodenja

*  Industrijski merilni sistemi

e Izvrsni sistemi v vodenju procesov

*  Vmesniki in signalne povezave

*  Programirljivi logi¢ni krmilniki

*  Standardni programski jeziki za programiranje
logi¢nih krmilnikov

* Industrijski komunikacijski protokoli

*  Naprave za komunikacijo s clovekom

* Standard OPC

*  Namen in funkcije nadzornih sistemov

*  Pametna tovarna in Industrija 4.0

Anglescina, Slovenscina

Prerequisites:

The following subject from previous semesters:
* Input-Output Systems

Content (Syllabus outline):

*  Systems and the system theory

*  Principles of control and the control theory

* Automated systems

*  Methods and procedures for implementation of
control functions

* Industrial sensors

*  Actuators

* Interfaces and signal connections

*  Programmable logic controllers

*  Programming languages for programmable logic
controllers

* Industrial communication protocols

*  Human machine interfaces

*  The OPC standard

*  The purpose and functions of the Management
Execution Systems

*  Smart factory and Industry 4.0




Temeljna literatura in viti/Readings:

* 8. Strménik (Ur.): Celostni pristop k racunalniSkemu vodenju procesov, Zalozba FE in FRI, Ljubljana,

1998, ISBN: 961-6210-51-3.

* R. C. Dorf: Modern Control Systems. Adisson-Wesley, Reaking MA, 2000, ISBN:0-13-30660-6.
* J. Stenerson: Fundamentals of Programmable Logic Controlers, Sensors, and Communications, Prentice-

Hall, Englewood Cliffs, 1999, ISBN: 0-13-746124-0.

Cilji in kompetence:
Studentje naj bi v okviru tega predmeta pridobili

znanja, ki so potrebna za zasnovo in izvedbo celovite

racunalniske podpore vodenja procesov.

Predvideni Studijski rezultati:

*  Znanje in razumevanje:

poznavanje osnovnih principov in elementov
racunalniskega vodenja.

*  Uporaba:
racunalnisko vodenje procesov.
*  Refleksija:

spoznavanje in razumevanje uglasenosti med teotijo

in aplikacijo pri vodenju procesov.

*  Prenosljive spretnosti - niso vezane le na en
predmet:

sistemska integracija, celostni vidik racunalniskega

sistema v podjetju.

Metode poucevanja in ucenja:
Predavanja, prakti¢ne vaje na modelnih sistemih.

Objectives and competences:

During the course students should gain the
knowledge needed to design and implement
computer aided control of industrial processes.

Intended learning outcomes:

*  Knowledge and understanding: cognition of basic
principles and elements of computer aided
process control.

*  Application:

process automation.

*  Reflection:
learning and understanding of connection
between theory and application in process
control.

*  Transferable skills:

system integration, aspects of computer aided

manufacturing.

Learning and teaching methods:
Lectures, practical exercises using models of real
production lines and robots.

Nacini ocenjevanja: DeleZz/Weight Assessment:

Nacin (pisni izpit, ustno izpraevanje, Type (examination, oral, coursework,
naloge, projekt): project):

Projektno delo 50,00 % Project

Ustni izpit 50,00 % Oral exam

Ocenjevalna lestvica:

5 - 10, pri ¢emer velja, da je pozitivna ocena od 6 - 10

Reference nosilca/Lecturer's references:

Grading system:
5 - 10, a student passes the exam if he is graded from
6to 10

1.  MACHIDON, Octavian M., KRASOVEC, Andraz, MACHIDON, Alina, PEJOVIC, Veljko, LATINI,
Daniele, SASIDHARAN, S. T, and DEL FRATE, Fabio, AgriAdapt: Towards Resource-Efficient UAV
Weed Detection using Adaptable Deep Learning. In Proceedings of the 2nd Workshop on Networked
Sensing Systems for a Sustainable Society (NET4us '23), ACM, 2023.

2.  MACHIDON, Octavian M., FAJFAR, Tine, and PE]OVIC, Veljko, Watching the Watchers: Resource-
Efficient Mobile Video Decoding through Context-Aware Resolution Adaptation, EAI MobiQuitous

2020.

3. FABJANCIC, Matevz, MACHIDON, Octavian M., SHARIF, Hashim, ZHAO, Yifan, MISAILOVIC,
Sasa and PEJOVIC, Veljko, Mobiprox: Supporting Dynamic Approximate Computing on Mobiles. IEEE

Internet of Things Journal, 2024.



PILIPOVIC, Ratko, PE]OVIC, Veljko and MACHIDON, Octavian M., In Search of an Accuracy-
Tuneable Accelerator Platform for Ubiquitous Computing, ACM GetMobile: Mobile Computing and
Communications, 2023.

KNEZ, Timotej, MACHIDON, Octavian M. and PEJOVIC, Veljko, Self-adaptive approximate mobile
deep learning, Electronics, 2021.

MACHIDON, Alina, MACHIDON, Octavian M., CIOBANU, Citilin, OGRUTAN, Petre, Accelerating
a Geometrical Approximated PCA Algorithm using AVX2 and CUDA. Remote Sensing, 2020.
MACHIDON, Octavian M., STANCA, Cornel, OGRUTAN, Petre, GERIGAN, Carmen, ACIU, Lia,
Power-system protection device with IoT-based support for integration in smart environments. PLOS
ONE, 2018.



PRODUKCIJA MULTIMEDIJSKIH GRADIV

UCNI NACRT PREDMETA/COURSE SYLLABUS

Predmet:
Course title:

Clanica nosilka/UL UL FRI
Member:

Produkcija multimedijskih gradiv
Multimedia Content Production

Studijski programi in stopnja Studijska smer Letnik Semestri  Izbirnost
Racunalnistvo in informatika, prva Ni clenitve (Studijski 2. semester | izbirni
stopnja, visokosolski strokovni program)

Univerzitetna koda predmeta/University course code: = 0039679
Koda uéne enote na &lanici/ UL Member course code: = 63726

Predavanja Seminar Vaje Klini¢ne vaje  Druge oblike = Samostojno  ECTS
/Lectures /Seminar /Tutorials /Clinical studija delo
tutorials /Other forms  /Individual
of study student work
45 10 20 105 6
Nosilec predmeta/Lecturer: Borut Batagelj

Vista predmeta/Course type:

Jeziki/Languages:

Vaje/Tutorial:

Pogoji za vkljucitev v delo oz. za opravljanje
studijskih obveznosti:
Vpis naslednjega predmeta iz predhodnega semestra:

Graficno oblikovanje

Vsebina:
Vsebina predmeta:

1.

2.

Teoreticen in zgodovinski pregled multimedije in

novih medijev

Nacrtovanje produkcije multimedijskih gradiv

*  Komunikoloski vidiki

*  Pravni vidiki

Produkcijski cikel multimedijskih gradiv

e  Zajem, shranjevanje, priklic, obdelava,
upravljanje, distribucija, arhiviranje

Formati za predstavitev slik, videa in zvoka

Distribucijski formati

Zvok

* Digitalizacija zvoka

*  Urejanje zvoka

Produkcija digitalnega videa

e Priprave na snemanje, snemanje, montaza,
post-produkcija

izbirni predmet /elective course

Predavanja/Lectures: Slovenscina

Slovenscina

Prerequisites:

The following subject from previous semesters:
Graphic Design

Content (Syllabus outline):
During the course the following topics will be
presented:
1. Theoretical and historical overview of multimedia
2. Planning the multimedia content production
¢ Communicological aspects
¢ Legal aspects
3. Production cycle in multimedia
* Capturing, storing, searching, processing,
management, delivering, archiving
4. Image, video, and sound formats
5. Delivery formats
6. Audio
* Digitalization of sound
*  Audio editing
7. Production of digital video
*  Preparations, recording, editing, post-
production




8. Animacija

9. Produkcija hipermedijskih nosilcev

10. Produkcija in oblikovanje spletnih hipermedijskih
predstavitev

11. Napredne interaktivne multimedijske predstavitve

Predmet bo usmerjen k spoznavanju tehnologij,

orodjj in postopkov za produkcijo multimedijskih

gradiv. Predmet bo zelo prakti¢no usmerjen,

studentje bodo osvoijili teoreticne prijeme ter jih

preizkusili na prakti¢nih primerih. Vaje bodo temu

prilagojene, izvajale pa se bodo v racunalniski uéilnici

opremljeni z ustrezno strojno in programsko opremo.

Temeljna literatura in viti/Readings:

8. Animation
9. Delivering multimedia
10. Production and design of hypermedia
presentations on the web
11. Advanced interactive multimedia presentations
The course will familiarize the students with the key
technologies, procedures, and tools for production of
multimedia content. The course is very practically
oriented; the students will learn the theoretical
principles and apply them in practice by working on
multimedia projects. The practice classes will facilitate
such kinds of hands-on work; they will take place in a
classroom with suitable software and hardware
equipment.

*  Nigel Chapman, Jenny Chapman, Digital Multimedia, 3nd Edition, Wiley, 2009.
*  Tay Vaughan, Multimedia: Making it Work, Eight Edition, McGraw-Hill Osborne Media, 2011.

Cilji in kompetence:

Clilj predmeta je Studente spoznati z razli¢cnimi vidiki
produkcije multimedijskih vsebin. Poudarek je na
spoznavanju celotnega cikla produkcije, na
kreativhem obvladovanju tehnologij in orodij za
zajem, obdelavo, hranjenje in distribucijo vsebin, ter
na razumevanju specificnih izraznih in
komunikacijskih moznosti v novih medijih.

Predvideni $tudijski rezultati:

Znanje in razumevanje: Poznavanje postopkov,
tehnologij in orodij za produkcijo multimedijskih
gradiv.

Uporaba: Uporaba tehnologij in orodij za delo z
multimedijskih vsebinami. Sposobnost produkcije
multimedijskih gradiv.

Refleksija: Razumevanje primernosti teoreti¢nih
principov pri produkciji mutimedijskih gradiv in
njihov prenos v prakso. Razumevanje specifi¢nih
izraznih in komunikacijskih moznosti ki jih nudijo
novi mediji.

Prenosljive spretnosti - niso vezane le na enpredmet:
Uporaba pridobljenih znanj pri sorodnih predmetih,
multidisciplinaren pristop, uporaba primerne
programske in strojne opreme.

Metode poucevanja in uCenja:

Predavanja s podporo ustrezne avdio-vizualne
opreme strojne in programske opreme, laboratorijske
vaje v ustrezno opremljeni racunalniski ucilnici. Delo
posamezno in v skupinah. Veliko poudarka na
prakti¢ni delu v celotnem ciklu produkcije
multimedijskih gradiv.

Nacini ocenjevanja:

DeleZ/Weight

Objectives and competences:

The course aims at familiarizing the students with
different aspects of multimedia content production.
The emphasis is on learning about the entire
production cycle, on creative work with modern
technologies and tools for recording, editing and
delivering of multimedia, as well as understanding of
specific expressive and communication possibilities in
new media.

Intended learning outcomes:

Knowledge and understanding: Knowledge on
procedures, technologies, and tools for multimedia
content production.

Application: The application of technologies and
tools for multimedia content production.
Reflection: Understanding the suitability of the
theoretical principles of multimedia content
production and their application in practice.
Understanding of specific expressive and
communication means offered by new media.
Transferable skills: Application of the acquired
knowledge during related courses, multidisciplinary
approach, the use of the appropriate software and
hardware.

Learning and teaching methods:

Lectures with the appropriate audio-visual equipment
in a classroom with suitable hardware and software.
Individual and group work. Emphasis on hands-on
approaches and practical project work.

Assessment:



Sprotno preverjanje (prakticne naloge) 25,00 % practical assignments

Koncno preverjanje (pisni izpit) 25,00 % examination

Projektna naloga 50,00 % project work

Vsak del mora biti pozitiven (>=50%) Each part must be positive (>=50%)
Ocene: 6-10 pozitivno, 5 negativno (v skladu Grading: 6-10 pass, 5 fail (according to the
s Statutom UL). rules of University of Ljubljana).
Ocenjevalna lestvica: Grading system:

Reference nosilca/Lecturer's references:

Pet najpomembnejsih del:

PAVLIN, Erika, ELSNER, Ziga, JAGODNIK, Tadej, BATAGELJ, Borut, SOLINA, Franc. From
illustrations to an interactive art installation. Journal of information, communication & ethics in society, ISSN
1477-996X. [Print ed.], 2015, vol. 13, no. 2, str. 130-145, ilustr.
http://www.emeraldinsight.com/doi/full/10.1108/JICES-02-2014-0007, doi: 10.1108/JICES-02-2014-0007.
SOLINA, Franc, MAJCEN, Gregor, BOVCON, Narvika, BATAGELJ, Borut. Preservation of a computer-
based art installation. V: IOANNIDES, Marinos (ur.), et al. Digital heritage : progress in cultural heritage:
documentation, preservation, and protection : 5th International Conference, EuroMed 2014, Limassol,
Cyprus, November 3-8, 2014 : proceedings, (Lecture notes in computer science (Internet), ISSN 1611-3349,
8740). Heidelberg |etc.]: Springer, cop. 2014, str. 643-650, ilustr.
http://link.springer.com/chapter/10.1007/978-3-319-13695-0_65.

PEER, Peter, BATAGEL]J, Borut. Art - a perfect testbed for computer vision related research. V: GRGIC,
Mislav (ur.), DELAC, Kresimir (ur.), GHANBARI, Mohammed (ur.). Recent advances in multimedia signal
processing and communications, (Studies in computational intelligence, vol. 231). Berlin; Heidelberg: Springer, cop.
2009, str. 611-629.

RAVNIK, Robert, BATAGELJ, Borut, KVERH, Bojan, SOLINA, Franc. Dynamic anamorphosis as a
special, computer-generated user interface. Interact. comput., 2013, str. 1-17.

KVERH, Bojan, LIPANJE, Matevz, BATAGELJ, Borut, SOLINA, Franc. Piano crossing - walking on a
keyboatd. Acta graph., 2010, vol. 22, no. 3/4, str. 25-38.



http://link.springer.com/chapter/10.1007/978-3-319-13695-0_65

PROGRAMIRANJE 1

UCNI NACRT PREDMETA/COURSE SYLLABUS

Predmet: Programiranje 1
Course title: Programming 1
Clanica nosilka/UL UL FRI
Member:
Studijski programi in stopnja Studijska smer Letnik Semestri  Izbirnost
Multimedija, prva stopnja, univerzitetni = Ni clenitve (Studijski 1. letnik 1. semester = obvezni
program)
Racunalnistvo in informatika, prva Ni clenitve (Studijski 1. letnik 1. semester = obvezni
stopnja, visokosolski strokovni program)
Upravna informatika, prva stopnja, Ni clenitve (Studijski 1. letnik 1. semester = obvezni
univerzitetni program)
Univerzitetna koda predmeta/University course code: = 0039651
Koda uéne enote na ¢lanici/ UL Member course code: = 637021
Predavanja Seminar Vaje Klini¢ne vaje  Druge oblike  Samostojno  ECTS
/Lectures /Seminar /Tutorials /Clinical studija delo
tutorials /Other forms  /Individual
of study student work
45 30 105 6

Nosilec predmeta/Lecturer:

Vrsta predmeta/Course type:

Jeziki/Languages:

Janez Demsar

Vaje/Tutorial:

Pogoji za vkljucitev v delo oz. za opravljanje
studijskih obveznosti:

Vsebina:
Predavanja obsegajo naslednja poglavja:

1.

S A T Al

9.
10.
11.

Izrazi, spremenljivke, osnovni podatkovni tipi.
Delo z okoljem jupyter notebook. Ideja programa
kot zapisa postopka.

Branje datotek. Zanke in pogoji.

Osnovne metode nizov.

Podatkovni tip slovar.

Podatkovni tip seznam.

Definiranje funkcij.

Drugi sestavljeni podatkovni tipi v Pythonu
Naprednejse delo z nizi, pisanje datotek.

Izpeljani seznami, slovarji, mnozice. Generatoriji.
Knjiznica numpy

Khnjiznica matplotlib.

Predavanja/Lectures:

obvezni predmet/compulsory course

Slovenscina
Slovenscina

Prerequisites:

Content (Syllabus outline):
The course consists of the following chapters:

1.

gl i A A ol

— O

Expressions, basic data types, variables. Working
in Jupyter notebook. Program as a sequence of
instructions.

Files. Loops and conditional expressions

Basic methods of strings.

Dictionaries

Lists

Function definitions.

Other data types in Python

Advanced topics in working with strings and files
List, set and dict comprehension, generators.
Numpy library

Matplotlib library




12. Branje in pisanje nekaterih pogostih formatov,
kot so json, xml, pickle, xIsx.

13. Branje nestrukturiranih podatkov (regularni
izrazi, branje HTML)

14. Dodatne teme

Temeljna literatura in viti/Readings:

12. Reading and writing of several common formats
like json, xml, pickle, xIsx.

13. Reading unstructured data (regular expressions
HTML)

14. Additional topics

* M. L. Hetland: Beginning Python: From Novice to Professional, Apres 2017.

*  Spletna dokumentacija za jezik Python in pripadajoce knjiznice, ter knjiznice numpy in matplotlib.

*  Obsezni zapiski predmeta na spletni uéilnici (https://ucilnica.fri.uni-lj.si/pn) oz. na githubu
(https://github.com/janezd/predavanja/tree/master/pn/predavania).

Cilji in kompetence:

Predmet je namenjen predvsem studentom, ki svoje
kariere ne bodo nadaljaveli kot profesionalni
programetji, temve¢ bodo svoje znanje programiranja
uporabili za avtomatizacijo preprostih opravil,
obdelavo podatkov in podobno. Obravnava pa je
vseeno dovolj sistemati¢na in striktna, da nudi
primerno osnovo za morebitno nadaljnje
izobrazevanje v smeri programiranja.

Predvideni $tudijski rezultati:

Znanje in razumevanje:

Poznavanje osnovnih programskih konstruktov
(spremenljivke, stavki, zanke, podprogrami, ...) in
njihova ucinkovita uporaba za resevanje
programerskih problemov.

Uporaba:

Slusatelj zna uporabiti programski jezik Python s
pripadajocimi knjiznicami za avtomatizacijo
preprostih postopkov, ter, na primer, zajem, obdelavo
in predstavitev podatkov.

Refleksija:

Spoznavanje osnov algoritmi¢nega razmisljanja in
kodiranja.

Prenosljive spretnosti - niso vezane le na en
predmet:

Slusatelji so zmozni preiti na drug programski jezik.
Predmet lahko sluzi kot temelj za nadaljnje predmete
s podrodja programiranja in algoritmov.

Metode poucevanja in uCenja:

Klasi¢na predavanja s sprotno predstavitvijo velikega
stevila zgledov na racunalniku, na vajah reSevanje
velikega Stevila manjsih programskih nalog, ki so
tipicna za posamezne dele snovi. Vaje se izvajajo na
racunalnikih ob pomo¢i ucitelja in demonstratotjev,
resitve se oddajajo prek sistema Moodle.

Za vecjo motivacijo se Studenti, na primer, zelo hitro
naucijo brati datoteke, da lahko obdelujejo realnejse
primere. Primeri so izbrani tako, da se njihova
vsebina pokriva s temami interdisciplinarnih Studijev,
na primer z obdelavo besedil (digitalno jezikoslovje),
branjem razli¢nih formatov datotek (multimedija),
obdelavo tabelari¢nih podatkov (upravna informatika)

Objectives and competences:

The subject is conceived as a "minor" course, focused
on students who will not continue their careers as
professional programmers, but will use their
programming knowledge to automate simple tasks,
process data, and similar activities. However, the
approach is still systematic and rigorous enough to
provide a suitable foundation for potential further
education in programming,.

Intended learning outcomes:

Knowledge and Understanding:

Familiarity with basic programming constructs
(variables, statements, loops, subprograms, etc.) and
their effective use in solving programming problems.
Application:

The student is able to use the Python programming
language with associated libraries for automating
simple processes, as well as, for example, capturing,
processing, and presenting data.

Reflection:

Learning the basics of algorithmic thinking and
coding.

Transferable Skills - not limited to one subject:
Students are able to switch to a different
programming language if needed. The course can
serve as a foundation for further courses in
programming and algorithms.

Learning and teaching methods:

Traditional lectures with a continual presentation of a
large number of examples on the computer, with
exercises focusing on solving a large number of
smaller programming tasks, typical for specific topics.
The exercises are conducted on computers with the
assistance of teachers and demonstrators, and
solutions are submitted through the Moodle system.
For increased motivation, students, for example,
quickly learn how to read files so they can work with
more realistic cases. The examples are chosen to align
with topics from interdisciplinary studies, such as text
processing (digital linguistics), reading various file
formats (multimedia), processing tabular data



ter temami s podrodij $tudentov, ki predmet izberejo | (administrative informatics), and topics from areas
kot interdisciplinarni predmet. relevant to students who choose the course as an
interdisciplinary subject.

Nacini ocenjevanja: DeleZ/Weight Assessment:

Nacin (pisni izpit, ustno izprasevanje, Type (examination, oral, coursework,

naloge, projekt): project):

Sprotno preverjanje (domace naloge, 50,00 % Continuing work (homeworks, midterm

kolokviji in projektno delo) exams, project work)

Kon¢no prevetjanje (pisni in / ali ustni izpit) 50,00 % Final (written and / or oral exam)

Ocene: 6-10 pozitivno, 5 negativno (v skladu Grading: 6-10 pass, 5 fail (according to the

s Statutom UL). rules of University of Ljubljana).

Ocenjevalna lestvica: Grading system:

5 - 10, pri ¢emer velja, da je pozitivna ocena od 6 - 10 | 5 - 10, a student passes the exam if he is graded from
6to 10

Reference nosilca/Lecturer's references:

Pet najpomembne;jsih del:

. DEMSAR,]anez, ZUPAN, Blaz. Hands-on training about overfitting. PL.oS computational biology. [Print
ed.]. Mar. 2021, vol. 17, no. 3, str. 1-19, ilustr. ISSN 1553-734X.
https:/ /journals.plos.org/ploscompbiol/article?id=10.1371/journal. pcbi.1008671. [COBISS.SI-ID
54159875], [JCR, SNIP, WoS do 23. 4. 2024: st. citatov (TC): 33, ¢istih citatov (CI): 33, ¢istih citatov na
avtorja (CIAu): 16.50, Scopus do 26. 4. 2024: st. citatov (T'C): 32, ¢istih citatov (Cl): 32, ¢istih citatov na
avtorja (CIAu): 16.00]

+  HOCEVAR, Tomaz, DEMSAR, Janez. Computation of graphlet orbits for nodes and edges in sparse
graphs. Journal of statistical software. Jul. 2016, vol. 71, no. 10, str. 1-24, ilustr. ISSN 1548-7660.
https://www.jstatsoft.org/article/view/v071i10, DOL: 10.18637/jss.v071.i110. [COBISS.SI-ID
1537061827], [JCR, SNIP, WoS do 5. 4. 2024: st. citatov (TC): 30, cistih citatov (CI): 30, ¢istih citatov na
avtorja (CIAu): 15.00]

+  HOCEVAR, Tomaz, DEMSAR, Janez. A combinatorial approach to graphlet counting. Bioinformatics.
[Print ed.]. 2014, vol. 30, no. 4, str. 559-565, ilustr. ISSN 1367-4803.
http:/ /bioinformatics.oxfordjournals.org/content/30/4/559, DOL: 10.1093 /bioinformatics/btt717.
[COBISS.SI-ID 10322516], [JCR, SNIP, WoS do 30. 4. 2024: st. citatov (T'C): 116, cistih citatov (CI): 114,
cistih citatov na avtorja (CIAu): 57.00