ALGORITMI IN PODATKO VNE STRUKTURE 1

Ul NI NA| RT P REURSESYAUABUS

Predmet: Algoritmi in podatkovne strukture 1

Course title: Algorithms and data structures 1

| l anica nosi l

Member:

gtudi jski progragtudijska snlLetnk Semestri  Izbirnost
RalLunal ni Gt vo i n Ni Ll enitve 2letnk 1.semestel obvezen
stopnja, univerzitetni program)

RalLunal ni Gt vo i n Ni Ll enitve 2letnk 1.semestel obvezen
stopnja, univerzitetni program)

Univerzitetna koda predmeta/University course code: 0039586
Koda ulLne enote na LI ani 63279

Predavanja Seminar Vaje Kl i ni L Drugeoblike Samostojno ECTS
/Lectures /Seminar [Tutorials /Clinical Gtudi delo
tutorials /Other forms  /Individual
of study student work
45 30 105 6

Nosilec predmeta/Lecturer: Igor Kononenko

Vrsta predmeta/Course type: | obvezni predmet/compulsory course

Jeziki/Languages: Predavanja/Lectures: Sl ovenGLi na
Vaje/Tutorial: Sl ovenGLi na

Pogoji za vkl julitev \ Prerequisites:

Gtudijskih obveznost:i

Poznavanje osnov programiranja. Knowledge of basic programming.

Vsebina: Content (Syllabus outline):

predavanja: Lectures:

Iteracija in rekurzija Iteration and reursion

ReGevanje probl emov i r Problemsolving and algorithms

Analiza Lasovne zaht e\ Analysingtimeomplexity of algorithms

Abstraktni podatkovni tip; ADT seznam Abstract data type; ADT list

Osnovni abstraktni p o ¢ Basic abstract data types: set, queue, stack, ma|

sklad, preslikava Hash tables

ZgoGLene tabele Abstract data type tree; example: expression tre:

Abstraktni podatkovni tip drevo; primer: Izrazna Abstract data type dictionasgarch trees: binary,

drevesa redblack

Abstraktni podatkovni tip slovar, Iskalna drevesa Search trees: AVL;tBzes

bi narnlarrna del e Abstract data type priority queue (heap) and

Iskalna drevesa: AVL;dBevesa disjunctive sets

Abstraktngodatkovna tipa prioritetna vrsta (kopic Abstract data types graph and directed graph
di sjunktne mnoHi ce (digraph)




Abstraktna podatkovna tipa graf in usmerjeni grée

|l skanje najdalj Gih pot
(kritilna pot)

|l skanje najkraj Gih pot
Dijkstra)

Minimalno vpeto drevo v neusmerjenem grafu;
Primov in Kruskalov algoritem.

Dokazovanje parcialne in totalne pravilnosti
programov

vaje:
Na vajah bodo Gtudent:i
obravnavali na predavanijih, tako da jo bodo upo

pri r erGektainbmui lp probl e
poudar ki na samostoj ne
asistentov. Na vajah I
manj Gi h programov (tuc

obseHnej Ge programe Vv
bodo zagovarjatia vajah in s tem dobili oceno iz \

domale :nal oge
Namen domalih nalog | e
pril oHnost za reGevanj

samostojnim
spodbudi ti k

razvojem k
Sprotnemt

Temeljna literatura in viri/Readings:
I. Kononenkain sod.Programiranje in algoritmi,
PomoHna | iteratura:

I.Kononenko in M. Robnifg i k Alggritant in podatkovne strukture 1

Searching for longest paths with dynamic
programming (critical path)

Searchingof shortest paths in directed graphs
(algorithm Dijkstra)

Minimum spanning tree in undirected graphs; Pr
and Kruskal algorithms.

Verification of partial and total program correctne

tutorials:

Practical applications of the knowledge gained
through lectures. The emphasis is on the autono
work of students with the help of assistants. Duri
tutorials (as well at home work), students will
implement several short programs and will get gi
for their presentation of seminar works.

Home works:

The purpose of home works is to offer each stud
the opportunity to autonomously develop short
programs and to encourage them for continuous
study.

Zal oAba FE in FRI, 20

Zal oAba FE i

A.V.Aho, J.E.Hopcroft, J.D.Uliman: Data Structures and Algorithms, Addison Wesley, 1983.
Thomas H. Cormen, Stein Clifford, Charles E. Leiserson, Robert L. Rivest: Introduction to Algorithi

second edition. The MIT Press, 2001.

Cilji in kompetence:

Cilj predmeta je spoznavanje osnovnih principov
nalrtovanja in anali ze
dinami Lni h podatkovni 't
Kompetence:
ZmoHnost kriti
razmi Gl janja. Zmo
profesionalnih pr
informati ke. ).
anja za reGevanj
bl emolvnivGtral uinm i
grajevanja pridob
ralunalni Gtva in i
oretilne veGLine, p
stvene za podrolje
novnei xeGéiLmeal ni Gt v
omogolLajo nadaljevanij e

Lne

Predvideni Gtudij ski r
Z uspeGno zakljulLenim
- sposobnen samostojnega razvoja prayra
uporabe osnovnih podatkovnih struktur in

Objectives and competences:

The goal of the course is to acquiring the basic
principles of design and analysis of algorithms ai
basic and dynamic data structures.
Competences:

Developing skills in tical, analytical and synthetic
thinking. The ability to understand and solve
professional challenges in computer and informe
science. The ability to apply acquired knowledge
independent work for solving technical and scier
problems in comput@nd information science; the
ability to upgrade acquired knowledge.

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; Bslsills in
computer and information science, allowing the
continuation of studies in the second study cycle

Intended learning outcomes:
With successful completion of this course the stt
will



algoritmov, sposoben ¢
podatkovnih struktur in algoritmov.

- lahko uporabil principe programiranja in
nalLrtovanja podatkovni
razvoj obseHni h progr e
-pril agodi l znane al go
problemoyv iz preiskovanja seznamov, dreves in

grafov

-razlikoval med razlil
reGevanje istega probl
-zmoHen nalrtovanja re
programiin algoritmi n zmoHen wupc

principov pri programiranju v poljubnem
programskem jeziku.

Met ode poulevanja in
Predavanja, domalLe nal
vajah. Posebenpouddk j e na spro
samostojnem delu pri C
seminarjih.

NalLini

NaLin (pisni i zpit

naloge, projekt): Sprotno preverjanje
(domale naloge, ko

- be able to: autonomously develop programs, to
the basic data structures and algorithms, to
independently design data structures and algorit
- use the learned principles for programming anc
design of data structures and algorithms for the
developrant of large systems.

- adapt the known algorithms for solving similar
problems in searching lists, trees and graphs

- differentiate among different complexity of
algorithms for solving the same problem

- be able to design the solution of different prable
using programs and algorithms, and to use the
learned concepts for programming in an arbitrary
programming language.

Learning and teaching methods:

Lectures, home works, seminar works during
tutorials. The emphasis is on continuous study a
on autonomous and independent work at home
works, exercises and sengnar

ocenjevanj a Del eH/ V Assessment:

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

Ocena vaj 50,00 % Grade for tutorials

KonLno preverjanje 50,00 % Final (written and oral exam)

Ocene: 610 pozitivno, 5 negativno (v skle Grading: 610 pass, @il (according to the
s Statuom UL). rules of University of Ljubljana).
Reference nosilca/Lecturer's references:

Pet najpomembnej Gi h del

KONONENKO, | gor , .MathikeNdarningMadtdataanthing: introduction to principles
Chichester: Horwood Publishing, cop. 2007. XIX, 454 str.

gTRUMBEL J, Eri k, KONONENKO, |l gor . An ef fici
theory J. mach. learn. Jan. 2010, vol. 11, no. [1], sit81

ROBNI K gl KONJA, Mar ko, KONONENKO, 1l gor. The:q

RReliefFMach. learr2003, vol. 53, str.-89.

KONONENKO, Igor, BRATKO, Ivan. Informatiofbased evaluation criterion for classifier's performal

Mach. leayri991, vol. 6, no. 1, str.-8@.

KONONENKO, Igor. Machine learning for medical diagnosis: history, state of the art and pe/spiecti

intell. me@®001, vol. 23, no. 1, str-53.

Celotna bibliografija prof. dr. Igorja Kononenka je dostopna niéS8ICR
http://sicris.izum.si/search/rsr.aspx?lang=slv&id=5066



http://sicris.izum.si/search/rsr.aspx?lang=slv&amp;id=5066

ALGORITMI IN PODATKO VNE STRUKTURE 2

Ul NI NA| RT P KREURSEISYAUABUS

Predmet: Algoritmi in podatkovne struktu2e

Course title: Algorithms and data structures 2

| l anica nosi l

Member:

gtudi jski progragtudijska s nlLetnik Semestri  Izbirnost
RalLunal ni Gt vo i n Ni Ll enitve 2letnk 2.semestel obvezen
stopnja, univerzitetni program)

RalLunal ni Gt vo i n Ni Ll enitve 2letnk 2.semestel obvezen
stopnja, univerzitetni program)

Univerzitetna koda predmeta/University course code: 0039587
Koda ulLne enote na LI ani 63280

Predavanja Seminar Vaje Kl i ni L Drugeoblike Samostojno ECTS
/Lectures /Seminar [Tutorials /Clinical Gtudi delo
tutorials /Other forms  /Individual
of study student work
45 30 105 6

Nosilec predmeta/Lecturer: Borut RobilL

Vrsta predmeta/Course type: = obvezni predmet /compulsory course

Jeziki/Languages: Predavanja/Lectures: Sl ovenGLi na
Vaje/Tutorial: Sl ovenGLi na

Pogoji za vkl julitev \ Prerequisites:

Gtudijskih obveznost:i

Vsebina: Content (Syllabus outline):

Predavanja: Lectures:

1. Uvod: sploGno o met o 1. Intro: about methods of algorithm design,
anal i zi algoritmov, analysis of algorithms, and computational
algoritmov in problemov complexity of algorithms and problems

2. Deli in vladaj: opis metode, primeri problemo 2. DivideandConquer: description of the metho
algoritmov (glejte p examples gfroblems and algorithms (see

3. PoHreGna metoda: opi examples 12 below)

4. Postopnd zbol j Gevanj e: o 3. Greedy method: description, examples

5. Dinami Lno progr ami r a 4. Iterative improvement: descr., examples

6. Sestopanje: opis metode, primeri 5. Dynamic programming: descr., examples

7. Razveji in omeji: opis metode, primeri 6. Backtracking: description, examples

8. Linearno programiranje: opis metode, simple 7. Branch&Bound: description, examples
algoritem, primeri 8. Linear programmingedcr., Simplex algorithm

9.l zbrane vi Gje podatk examples

©

Selected advanced data structures




10.NP-t e HK i
Lasovne

ralunski pr o
zahtevnosti,
inNPt e Hki h probl emi h
Met ode r etGeWkiinhj ap rNePb
hevristilni algoritrm
verjetnostni algoritmi, parametrizirani algoritr
eks#tni eksponentni algoritmi, primeri
Primeri problemov in algan@im@dno urejanje ¢
Heapsort, Quicksort; problem izbiranja &

l i near ni algoritmi,;
Strassenov alg.; diskretna Fourierova
transormacija & FFT alg., iskanje v nizih &
Knuth-Morris-Prattov algoritem; osnovni in
zahtevnej Gi probl emi

11.

12.

(iskanje v grafu; to
pretok & FordFul ker sonov al
BellmarFordov ter FloydVarshallov alg.) ;

i zbrani pr ob bmeetrje. i z
VajeeNa vajah bodo Gtude
na predavanjih. Snov [
praktilLnih probl emov,
samostojnem delu ob pc
| mpl ementirali bodo ve
domaleenail o obseHnej Ge

seminarske naloge), ki jih bodo zagovarjali na ve

Domale in seminarske r
Namen domali h iq semir
Gtudentom pril oHnost =z

problemov s samostojnim razvojem algoritmov ir
njihovim programiranjem (in jih spodbuditi k
sprotnemu Gtudiju).

Temeljna literatura in viri/Readings:

B. R Aldwoiitrtifto appear, instead of 2. below)
B. Vilfan:Osnovni algotitmiZ al o Hba FE
Dodatna literatura:

10. NP-hard computational problems: lower bour
on time complexity, informally about P, NP al
NP-hard problems;

Methods of solving NBRard problems: heuristis
algorithms, approximation aigfoms,
randomized algorithms, parameterized
algorithms, exact exponential algorithms,
examples

Example problems and algadtbensed sorting
& Heapsort, Quicksort; selection problem &
linear algorithms; matrix multiplication &
Strassen alg.; Discrétaurier Transformation &
FFT alg; string matching & Kndithorris-Pratt;
elementary and other graph problems and
algorithms (searching a graph; topological sc
maximum flow & Fordrulkerson alg.; shortest
paths & algorithms of Bellm&ord, and Floyd
Wardall); selected problems from computatic
geometry.

11.

12.

Tutorial: Students will use the topics given during
the lectures to independently solve practical prot
(with the assistance of the TAs if needed). They
implement several smaller programs éhoorks) as
well as larger programs (seminars), and present
at the tutorial.

Home works and seminars:

These are necessary for a student

to independently practice the design and
implementation of algorithms .

in FRI, 2002

T. Cormen et alntroduction to AlgorjtMo&rawHill, 3rd ed., 2009

B. RApboksinacijski algardnai | o Hb a

Cilji in kompetence:

Cilj predmeta je pridobiti poglobljeno znanje s
podr oli j nalrtovanja ¢
uporabe podatkovnih struktur, izbranih problema
algoritmov ter ob vsem tem utrjevafpoglabljati
znanje programiranja.

Predvideni Gtudijski r
gtudent bo po opravl je
-- poznal razvoj algoritmov, analizo algoritmov in
osnovne razrede zahtevnosti;

-- sposoben razvijati alg. z metodo deli in vliadaj,
poHreGno metdo @ mi £ nmgt
programiranja, z metodo sestopanja ter z metod:
razveji in omeji;

-- sposoben prepoznati probleme kot linearne
programe, reGljive s ¢

F izdaja, B00F R |

2

Objectives and competences:

To gain deeper knowledge of algorithm design
methods, analysis of algorithms, use of data
structures , selected problems and algorithms, a
the same time, to improve and deepen programr
skills.

Intended learning outcomes:

After completing the course the student will:

-- know how to design and analyse algorithms ar
understand the basic complexity classes;

-- be able to design algorithms using the method
divide and conquer, greedy method, dynamic
programming, backtracking, branch and bound;
-- be able to recognize pteims definable as linear
programs and solvable with simplex alg.



-poznal ulLinkovite
algebre, Fourierove transforingce ,
optimizacije in iskanja vzorcev.
~-sposoben samostoj nega
ustreznih podatkovnih struktur, in analiziranja
njihove zahtevnosti;

al g
k o mb

-- poznal osnovne pojme o MPe Hki h pr
met odah njihovega reGe
Uporaba:

Uporaba naulenih princ

algoritmov in njihovem programiranju.
Refleksija:

Razumevanje osnovni h ¢
algoritmov in razumevanje njihove vloge pri
reGevanju ralunskih pr
Prenosljive spretnostniso vezane le na predmet:
ZmoHnost nalrtovanja
algoritmilne reGitve r

uporabe nauleni h princ
(ne glede na izbrani programski jezik).

Met ode poulevanja in
Predavanja, domale nal
vaj ah. Poudarek je na

samostojnem delu pri vajah, seminarskib iméd L
nalogah.

-- understand efficient algorithms for problems of
searching, linear algebra, Fourier transform,
combinatorial optimiz. and pattern matching;

-- be capable to design algorithms and dat&usésic
for various problems and analyse their complexit
-- know the basics of NRard problems and the
methods for solving them.

Application: use of the principles and methods in
algorithm design and implementation

Reflection: understanding of tlasie principles of
algorithm design and their role in efficient solving
computational problems

Transferable skills: there are many and useful in
subjects. For example, the ability to plan, design
implement algorithmic solutions to varioubfems

(regardless of the programming language used)

Learning and teaching methods:
Lectures, tutorial, home works, seminars.

NalLini ocenjevanjaDel eH/ V Assessment:

NalLin: pi sni izpit Type: exam, oral, coursework, project
naloge, projekt

Sprotno preverjanj 50,00 % Continuing: homework, project work
projektno delo

KonlLno preverjanje 50,00 % Final: written and oral exam

Ocene: 610 pozitivno, 5 negativno (v skle Grading: 610 pass, 5 fgiccording to the
s Statutom UL). rules of University of Ljubljana).
Reference nosilca/Lecturer's references:

|1 BEJ, U., SLIVNIK, B., ROBII|, B. ThRaratlcomput.
31(8/9):[900p12, 2005.

SULI STI O, AVENUG®REAL, Us.,, ROBII, B., BUYYA,

simulating data Grids : an extension to GridSomcurr. com@0(13):1591609, 2008.

TROBEC, R., 9gTERK, M.,

ROBI | , B. Computati ol

PetrovGalerkin method€omput. strugiz(1/2):8190, 2009.

MI HELIT |, J.,
MI HELIl, J., MAHJOUB,
uncertaity. Eur. J. Oper. R281(2):39203, 2010
Celotna bibliografija je dostopna na SICRISu:

Ra@riButd problenontplit. ©Optimia. lagg3):55566, 2010.

A . ;stage fekildleNoice proBlems urRed B | |

http://sicris.izum.si/search/rsr.aspx?lang=slv&id=5202



http://sicris.izum.si/search/rsr.aspx?lang=slv&amp;id=5202

ANALIZA ALGORITMOVINHEVRISTI | NO REQgEVA

PROBLEMOV
Ul NI NA|l RT P REURSEIYALABUS
Predmet: Analiza algoritmov in hevrist.i
Course title: Analysis of Algorithms and Heuristic Problem Solving
|l l anica nosi |l ULFRI
Member:
gtudi jski progragtudijska s nlLetnik Semestri  Izbirnost

n Ni
program)

RalLunal ni Gt vo i
stopnja, univerzitetni

L'l eni tve

3.letnik 2.semestel izbirni

Univerzitetna koda predmeta/University course code: 0100872

Koda ulLne enote na LI ani 63263
Predavanja Seminar Vaje Kl i ni L Drugeoblike Samostojno ECTS
/Lectures /Seminar [Tutorials /Clinical Gtudi delo
tutorials /Other forms  /Individual
of study student work
45 10 20 105 6
Nosilec predmeta/Lecturer: Mar ko Robni k gi konj a

Vrsta predmeta/Course type:

Jeziki/Languages:
Vaje/Tutorial:

Pogoji za vkljulLitev
Gtudijskih obveznost:i
Poznavanje osnovnih algoritmov in podatkovnih
struktur.

Vsebina:
Vsebina predmeta:
Analiza rekurzivnih algoritmov: substitucijska

metoda, reGitev za al¢
AkraBazzi.
Verjetnostna analiza: definicija &ni z a st «
algoritmov.

Randomizacija algoritmov.

Amortizirana analiza kompleksnosti algoritmov.
ReGevanje |l inearnih re
Razreda P in NP: definicija, J4&Inost, standardni
NP-polni problemi.

Prevedl ji v o spgolnihpmobémevG e \
Aproksimacijski algoritmi.
KombinatorilLna opti mi z
simulirano ohlajanje.

Linearno programiranij e

Predavanja/Lectures:

izbirni predmet /elective course

S|
S|

Angl eGLi na,
Angl eGLi na,

0\
(O

Prerequisites:

Knowledge of basic algorithms and data structur

Content (Syllabus outline):

Lecture topics:

Analysis of recursive algorithms: substitution me
solution for divide and conquer approach, -Bazzi
method.

Probabilistic analysis: definition, analysis of stocl
algorithms.

Randomization of algorithms.

Amortized analysis of algorithm compyexi
Sloving linear recurrences.

Classes P and NP: definitions;¢dpleteness,
standard NRRomplete problems.

Reducibility and solving N®mplete problems.
Approximation algorithms.

Combinatorial optimization, local search.

Linear programming for problem solving.

NJ E



Met ahevristike in stot
lokalno preiskovanje, preiskovanje s spremenljiv
sseGLino, tabu preiskao
Populacijske metode: genetski algoritmi, optimiz
z rojem delcev, diferencialna evolucija, umetni
imunski sistemi.

Temeljna literatura in viri/Readings:

Metaheuristics and stochastic search: guided loc
search, variable neighbourhood search, and tabi
search.

Population methods: genetic algorithms, particle
swarm optimization, differential evolution, artificii
immure systems.

T.H. Cormen, C.E. Leiserson, R.L. Rivest, C. Btieaduction to Algorithms, 3rd EdifiGmess, 2009
R. Sedgewick, P. Flajokat: Introduction to the Analysis of AlgadidisosWesley, 1995
M. Gendreau,-Y.. PotvinHandbook of Metaheuristics, 2nd Hafitigrer, 2010.

Dodatna Iliteratura | e

na razpolago v obl i ki

Additional literature is available in the form of scientific papers.

Cilji in kompetence:

Cilj predmet a
algoritmov, ralunsko
reGevanjem zahtevnih
posebne pristope in optimizacijske tehnike.
Spl oGne kompetence:
sposobnost kritilLnega
sposobnost definiranje
ustvarjalnih profesionalnih izzivov,

sposobnost prenosa znanja in pisne komunikacij
domalem in tujem jezik
Predmetnecs peci fi Lne kompet
uporaba metod za analizo rekurzivnih algoritmov
substitucijsk metoda, drevesna metoda.

metode za analizo algoritmov deli in vladaj: mojs
metoda in metoda AkBazzi

verjetnostna analiza algoritmov,

uporaba amortizirane analize algoritmov,
prevedba nekaterih N#@Inih problemov,
poznavanje ideje aproksimadijsi&hnik,
poznavanje hevr i shevridik i
za reGevanje teHkih pr
uporaba populacijskih optimizacijskih metod in
principov evolucijskec

je Gtud

7S NIL.M

Predvide n i Gtudijski rezu
Po koncu predmeta bodc
algoritme in njihovo r
bodo ovrednotiti del o\
reGevanje zahtevnih pr

analizo izvedli na realnem problemu. Konkretno
bodo

uporablipf i s pl oGne met ode
algoritmov: substitucijsko metodo in drevesno
metodo

uporabljali metode za analizo algoritmov deli in
vladaj: mojstrovo metoda in metodo AReazi
verjetnostno analizirali programe

uporabljali amortizirano analizo algoritmov,
poznali ideje aproksimacijskih tehnik,

Objectives andcompetences:

The goal of the course is the students to become
acquainted with the analysis of algorithms,
computational complexity and techniques for
efficient solving of difficult problems, requiring
optimization techniques and approximations.
General competences:

ablity of critical thinking,

the ability to define, understand and solve creati\
professional challenges in computer and informe
science,

the ability of knowledge transfer and writing skills
the native language as well as a foreign languag
Subjectspecific competences:

use of methods for analysis of recursive algoritht
substitution method, recursivee method,

use of methods for analysis of dhadd conquer
algorithms: master theorem and Aaazi method,
probabilistic analysis of algorithms

use of amortized analysis of algorithms,
reduction of some NPomplete problems,

use of heuristic methods and metaheuristics, for
solving complex problems,

use of population techniques and principles of
evolutionary computation in optimization.

Intended learning outcomes:

Upon passing the exam, the students will know t
to analyze algorithms and their computational
complexity. They will be capable to evaluate heu
techniques for efficient solving of difficult problen
and will be db to do such ana analysis on real wt
problem. Specifically, they will

use of methods for analysis of recursive algoritht
the substitution method and recursree method,
use methods for analysis of diade conquer
algorithms: master theorem @idaBazzi method,
probabilistically analyze the algorithms,

use the amortized analysis of algorithms,
knowing the ideas of approximation algorithms,
use and evaluate of heuristic methods and
metaheuristics for solving complex problems,



uporabljali, razl i kov euseandcomparemdationbased techniqgues and
pristopeinmethevr i sti ek za r principles of evolutionary computation in
problemov, optimization.

uporabljali in primerjali populacijske optimizacijsl

metoden pri nci pe evoluci

Met ode poulevanja i n L Learningandteaching methods:
Predavanj a, nal oge s [ Lectures, assignments with written and oral
nastopi i n predstavi t\ demonstrations and presentations, seminar work
domale nal oge, ki s t i r homeworks, which stimulate continuous learning
bodo v manj Gi h skupi né&Theemphasisisonthe continuous study and on

analizirali zahtevne optimizacijske probleme.rféki autonomous work on assignments and seminars

bodo svoje nal oge, an e Studentsform small projectteams and autonom
porolLilu in predst avi | solveassignments based onlifeghroblems. The
predstavitve, ki se o0cteams describe thsolutions in written reports anc

prepare short oral presentations. Written reports
oral presentations are graded.

NaLini ocenjevanja Del eH/ V Assessment:

NalLin: pi sni i n us Type: orahnd written examination,
predstavitev projekta, projekt. coursework, project presentation, projeci
Sprotno preverjanj 50,00 % Continuing: homework, project work.
projektno delo.

KonLno preverjanje 50,00 % Final: written and oral exam.

Ocene: 610 pozitivno, 5 negativno (v skle Grading: 610 pass, 5 fail (according to th
s Statutom UL). rules of University of Ljubljana).

Reference nosilca/Lecturer's references:

ROBNI K gl KONJA, Mar ko. Dat a g e nB&neaworksiESE transaction
on neural networks and learnindvieysg0t8§, vol. 27, no. 5, pp.-938.

ROBNI K gl KONJA, Mar k o, VANHOOF, Koen. [ataaining:
and knowledge dis@d@fyvol. 14, no.gr. 225243.

ROBNI K gl KONJA, Mar k o, KONONENKO, l gor . Thet
RReliefFMachine learn2@p3, 53:269.

ROBNI K gl KONJA, Mar k o, KONONENKO, l gor . Expl
IEEE Transactions on Knowledge and Data EX@§iae2€i(); 58%00.

KRANJC, Janez, ORAI , Ro man, PODPE| AN, Vi d, I

ClowdFlows: online workflows for distributed big data mining. FGCS, 2017, vol. 6838pp. 38
Celotna Ibliografija je dostopna na SICRISuv://sicris.izum.si/search/rsr.aspx?lang=slv&id=8741
Complete bibliography is available in SICRIS:
http://sicris.izum.si/search/rsr.aspx?lang=eng&id=8741



http://sicris.izum.si/search/rsr.aspx?lang=slv&amp;id=8741
http://sicris.izum.si/search/rsr.aspx?lang=eng&amp;id=8741

ANGLEgKI JEAI K NI VO

Ul NI NA| RT P KREURSEISYAUABUS

Predmet: Angl eGki jezik nivo A

Course title: Englishlevel A

|l l anica nosi |l ULFRI

Member:

gtudi jski progragtudijska s nlLetnik Semestri  Izbirnost
RalLunal ni Gt vo i n Ni Ll enitve 2.semestel izbirni
stopnja, univerzitetni program)

Univerzitetna koda predmeta/University course code: 003594
Koda ulLne enote na LI ani 63222

Predavanja Seminar Vaje Kl i ni L Drugeoblike Samostojno ECTS
/Lectures /Seminar [Tutorials /Clinical Gtudi delo
tutorials /Other forms  /Individual
of study student work
30 15 45 3

Nosilec predmeta/Lecturer: Nina Bishop Bostil

Vrsta predmeta/Course type:  izbirni predmet/elective course

Jeziki/Languages: Predavanja/Lectures: Angl eGLina, Sl o\
Vaje/Tutorial: Angl eGLina, Sl o\

Pogoji za vkl julitev \ Prerequisites:

Gtudijskih obveznost:i

Vsebhina: Content (Syllabus outline):

Slovnica: Grammar:

-Lasi ; tenses;

- predlog;i; prepositions;

-tvorba vpraGanj; forming questions;

- modalni glagoli; modal verbs;

-predl oHne zveze; prepositional phrases;

-Gtevila in Gtevniki, numbers, presentation of figures in charts and gi
- pasiv; passive voice;

- pogojniki; conditionals and temporary clauses;

- frazni glagoli. phrasal verbs.

Besedi GLe: Vocabulary:

- prvi kontakti in predstavljanje; first encounters;

-opis Gtwudija na f akul studyatthe Faculty of Computer and Informatior
- vljudnostne fraze; Science;

- izmenjava informacij; phrases and exchanging information;

- predstavitev podijetja in dejavnosti; presentations;

- jezik pslovnih predstavitev; correspondence and telephoning;




- korespondenca in telefoniranje;
- dogovori in zmenki;
-ti pilLne napake.

Temeljna literatura in viri/Readings:

meetings and reports;
guoting wiat people think and what they have sai
typical mistakes.

Williams A. in Pile L. (2002) Pass Cambridge, BEC Vantage. Summertown Publishing: Oxford.
Littleford David, Halstead John in Charles Mulraine. (2004). Career Skills: Opening Doors into the

Market. New York: Palgrave Macmillan.

Badger I. (2006). English for work. Longman: Edinburgh.

Dodatna literatura:

Anderson K. (2004). Study speaking.b@idge University Press: Cambridge.
Remacha Esteras, Santiago. (2003). English for computer users. Workbook. Cambridge: Cambrid

University Press.

gtros M. (2006) . Engl i

sh correspondence. Bal

Brieger, N. In Pohl, A. (2002). Techhienglish Vocabulary and Grammar. Summertown: Summertow

Publishing Limited.
EVROTERM. VelLjezilLna t
http://www.sigov.si/evroterm

erminol oGka baza izra:

Cambridge Dictionary Online. Dostopnditta://dictionary.cambridge.org

Cilji in kompetence:

Cil | predmeta | e
Gtudent ov t jeakon) sirdk
osnovno strokovno
smer . Pri predmet u
spremembami i n novostr
korespondence in pri [
spoznali tudi strukturo fakultete (nazamtatorijev,
smeri, predmetnika) v tujem jeziku ter razvili bral
razumevanje strokovnih besedil in utrdili pripravc
povzetkov vsebine v ar
razvili tudi specifilr
veGLine (tel ef on neforanaljie
pogovori, predstavitev naloge oz. referata,
predstavitev oddelka ali laboratorija, pisanjga0rv/
spremnega pisma, priprava na razgovor za delo
mesto).

pogl
eoz.e z
ter
S e

Predvideni
Znanje in razumevanje:
Predmet bo
utrditi i n

Gtudijski r

Gtudent om ¢
rnrekav@oi znanje i <

angl eGkega jezika;
samostojno ulenje jezi
(sl ovariji, ulLbeni ki, L
ipd);

pisanje povzetkov besedil,

brati, analizirati in

strokovna besedila;
pripravona mednarodne izpite Univerze Cambrid

in pridobitev sprileve
jezika.
Uporaba:
S pridobljenim sprile\y
jezika bo Gtudent | ahk

pridobil v programu, ki v celoti temelji na

Objectives and competences:

Main goal is to:

expand general knowledge of English and introd
the terminologysed in the field of computer scien
inform students about changes in English langue
correspondence and new trends in presentation
techniques;

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

Intended learning outcomes:

Knowledge and understanding:

Application: to recognise and understand the
meaning of written and oral communacain
English; to recognise and achieve the communic
strategies

Reflection: Students will be able to discuss adva
and disadvantages of learning a foreign languag
means of technical support e.g. computers. The)
use information techn@es for searching
information on www.

Transferable skills:

On completion of this course the student will be
to:

use correctly the typical structures of general En
and ESP;


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

pri porolLenem evropskem
lahko svoje znanje ocenil s stopnjami od Al do (
glede na usvojeno znanije in pridobljeno oceno o

koncu programa, kar mt
i zmenj avi Gtudentov,
Erasmusl.eonardo, ipd.

Refleksija:

gtudentje bodo gl ede r
tehni ke (npr. ralunalr
slabosti uporabetee h  pr i ulenju

Prenosljive spretnostniso vezane le na en

use the most appropriate strategies in language
communication.

The laaguage certificate based on Common
European Language Framework-gsdessment) w
enable students to take part in Erasmus, Leonar
and similar exchange programs.

predmet:

Jasno in ulinkovito usc

samostojno ulenje in i

razmi Gl janje, timsko ¢

Met ode poulevanja i n Learningandteaching methods:

A predavanja lectures

A lektorske vaje practice

A delo v parih in skupinah pair work

A problemsko zasnovano problemsolving and case study
Gtudijskih primerov @ A/Vpresentations

A AV predstavitve

Nalini ocenjevanja Del eH/ V Assessment:

NaLin (pisni izpit Type (examination, oral, coursework,

naloge, projekt): project):

Sprotno preverjanj 50,00 % Continuing (homework, midterm exams,

kolokviji in projektno delo) project work)

KonlLno pr elnreustjiiapi)j e 50,00 % Final (written and oral exam)

Ocene: 810 pozitivho, 5 negativno (v skle Grading: €10 pass, 5 fail (according to th

s Statutom UL). rules of University of Ljubljana).

Reference nosilca/Lecturer's references:

1. BOSTI|, Nina. Model essay as a feedback 1

studentsELOPE, ISSN 158B918. [Tiskana izd.], Spring 2011, vol. 8, st0®JCOBISS.8D 4909424p

2. BOSTI |, Nina. The
784X, 2008,
3 RUGELJ, Dar j a

di spute
| e-8B2n[COB#S$.9D 38079841 / 2,
( ur eRheultylof)HealtrBSOishidgna: Fhiculty af Heaktht

b e Acta reephilold¢BSND56H
str. 25

Sciences, 2011. 122 str., ilustr. ISBNO8E8808224. [COBISS.SD 254659584

4 LUCARI ELLO, Joan
naj pomembnej Gi h

M. ,
psijhel

JURI gEVI |, MDyagset (ur
oGkyht ndajebd |l graangmju e@a

za raziskovanje in spodbujanje nadarjenosti (CRSN), cop. 2016. 38 str.-06RR5Z1H59.
http://www.apaorg/ed/schools/cpse/toptwentyprinciples.asp¥COBISS.SID 286846976

5 PLEVNI K, Mi h a

nagrade : znanost povezuje : zbornik povzetkov :

91 str., ilustr. [COBISSIBI 2718723P
Celotna bibliografija je dostopna na COBISSu:

(gl avni i n

odgovor ni ndrej.48Krkind
23. simpozij, Novo mestiovb8nekiobéirka1{201 3]

http://izumbib.izum.si/bibliografije/Y2017031310578242909539.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

ANGL EgKI JEBI K NI VO
Ul NI NA|l RT P REURSEIYALABUS
Predmet: Angl eGki jezik nivo B
Course title: Englishlevel B
|l l anica nosi |l ULFRI
Member:
gtudi jski progragtudijska s nlLetnik Semestri  Izbirnost

n Ni
program)

RalLunal ni Gt vo i
stopnja, univerzitetni

L'l eni tve

1.semestel izbirni

Univerzitetna koda predmeta/University course code: 0039595

Koda ulLne enote na LI ani 63223
Predavanja Seminar Vaje Kl i ni L Drugeoblike Samostojno ECTS
/Lectures /Seminar [Tutorials /Clinical Gtudi delo
tutorials /Other forms  /Individual
of study student work
30 15 45 3
Nosilec predmeta/Lecturer: Nina Bishop Bostil

Vrsta predmeta/Course type:

Jeziki/Languages:
Vaje/Tutorial:

Pogoji za vkljulLitev
Gtudijskih obveznost:i
Vsebina:

Pri predmetu obravnave
ralunal ni Gtva in tehni
a) akademskih ciljev,
branja tujejezilnih st
revij in ulLbeni Gki h gr
b) strokovnih ciljev,
strokovnih besedil, K i
predmetov letnk, por oli |l , pi s

govorov, pogajanj, dialogov, TV in radijskih
programov; pisanje pogostih besedilnih vrst
(povzetek, predstavitev, memorandum, elektrons
poGta); primerno izraf
0z. sestanki in pri predstavitvah

c) principi tehnilne k
d) prirolnik + opisi [
e) slovnilne zakonit osc
f ) Ha@treghonni Lna ter mi nol
g) tehnilni teksti v |

Predavanja/Lectures:

izbirni predmet/elective course

Angl eGLi na
Angl eGLi na

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 t
read professional info, business ntspcannual
reports and letters, understand speeches, negoti
conversations, TV programs; to write memorand
professional emails; to communicate orally (in
teleconferencing, negotiations, meetings,
presentations

c) principles of technical commutiaa

d) understanding manuals

e) understanding grammar structures in technice
texts

f) understanding technical jargon

g) technical texts in the light of different text type




Temeljna literatura in viri/Readings:

Harrison L., Cushen C. in Hutchison S. (2005). Achieve IELTS. Marshall Cavendish: London.
Wyatt R. (2001). IELTS Examination. Peter Collin Publishing: London.
Littleford David, Halstead John in Charles Mulraine. (2004). Career Skills: Opening Dadento th

Market. New York: Palgrave Macmillan.

Cottrell, Stella. (1999). The Study Skills Handbook. London: Macmillan Press LTD.

Dodatnditeratura:

Emmerson P. (2002). Business Grammar Builder. MacMillan: Oxford.
Remacha Esteras, Santiago. (2003). Engliniputer users. Workbook. Cambridge: Cambridge:

University Press.

Davidson G. (2002). Learners' Companion Series Vocabulary. Learners Publishing: Singapore.
Brieger, N. In Pohl, A. (2002). Technical English Vocabulary and Grammar. Summertown: Summe

Publishing Limited
EVROTERM. VelLjezilLna t
http://www.sigov.si/evroterm

erminol oGka baza izra:

Cambridge Dictionary Online. Dostopndiita://dictionary.cambridge.org

Cilji in kompetence:

Cilj predmeta je poglc
Gtudentov ter jih sezr
osnovno strokovno terr
smer . Pri predmetu se
spremembami i n novostr
koresponderec i n  pr i predst a

spoznali tudi strukturo fakultete (nazive laboratol
smeri, predmetnika) v tujem jeziku ter razvili bral
razumevanije strokovnih besedil in utrdili pripravc
povzetkov vsebine v ar
razvilit udi speci filLne pos
veGLine (telefoniranje
pogovori, predstavitev naloge oz. referata,
predstavitev oddelka ali laboratorija, pisanjga0rv/
spremnega pisma, priprava na razgovor za delo
mesto).

Predvideni
Znanje in razumevanje:
Predmet bo

Gtudijski r

Gtudent om ¢

utrd t i in razGiriti spl
angl eGkega jezika;
samostojno ulLenje jezi
(sl ovariji, ulLbeni ki, L
ipd);

pisanje povzetkov besedil,

brati, analizirati in

strokovna besedila;
pripravo na mednarodne izpite Univerze Cambri

in pridobitev sprileve
jezika.
Uporaba:
S pridobljenim sprilLlenx
Jezika bo Gtudent | ahlk

pridobil v programu, ki v celoti temelji na
priporolLenem evropsker
lahko svoje znanje ocenil s stopnjami od Al do (

Objectives and competences:

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

Students will be informed about changes and ne
trends in language learning and changes in
correspondence dpresentations.

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

They will develop specific strategies needed for
business communication, Fionmal and forral
talks, presentations of their departments and the
be able to produce different types of CVs needet
respective situations.

Intended learning outcomes:

Knowledge and understanding:

Application:

Upon completion of this course the students will
able to:

-expand th general knowledge of the English
language

-work independently when studying the language
using various sources(dictionaries, web pages
-write summaries

-read, analyse and understand various authentic
-take one of internationally recognised,tesis
Cambridge University tests, TOEFL tests.
Which will enable them to assess their knowledg
the basis of Common European

Language Framework (from Al to C2); and will €
give them to participate in international exchange
programmes: Erasmus, Lewizeand similar.
Reflection:


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

glede na uswvego znanje in pridobljeno oceno ob The students will be able to differentiate betweer

koncu programa, kar muweaknesses and threats of different electronic m
i zmenj avi Gtudent ov, \inlanguage learning

Erasmus, Leonardo, ipd. Transferable skills; communicate ideas effectivel
Refleksija: clearly, develop critical thinking, teatthamel have ¢

gtudentje bodo gl ede r senseoftime management.
tehni ke ( npr . viatgrednostaih r

slabosti uporabetee h  pr i ulenju

Prenosljive spretnostniso vezane le na en

predmet:

Jasno in ulinkovito usc

samostojno ulenje in i

razmi Gl janje, timsko ¢

Met ode poulevanja i n Learningandteaching methods:

- predavanja - lectures

- lektorske vaje - practice

- delo v parih in skupinah - pair work

-probl emsko zasnovano  -problem solving

Gtudijskih primerov - student case studies

- AlV predstavitve - AlV presentations

Nalini ocenjevanja Del eH/ V Assessment:

NaLin (pisni izpit Type (examination, oral, coursework,
naloge, projekt): project):

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

KonlLno preverjanje 50,00 % Final (written and oral exam)

Ocene: 810 pozitivho, 5 negativno (v skle Grading: €10 pass, 5 fail (according to th
s Satutom UL). rules of University of Ljubljana).

Reference nosilca/Lecturer's references:

1. BOSTI|, Nina. Model essay as a feedback 1
studentsELOPE, ISSN 158B918. [Tiskana izd.], Spring 2011, vol. 8, st0®JCOBISS.8D 4909424p
2. BOSTI |, Nina. The di s pOpraheWinfreyActa neephilolddBINDT6H
784X, 2008, | e-82n[COB#ISE.8D B@79841/ 2, str. 25

3 RUGELJ, Dar j a ( ur eFRheouitylof)HealtrBSOiEhddmda: Fhiculty af Healkht
Sciences, 2011. 122 str., ilustr. ISBNO8E8808224. [COBISS.SD 254659584

4 LUCARIELLO, Joan M., JURIQgEVI |, MDyvagse (ur
naj pomembnej Gih psihol oGkih. nefebl ganapbpuPed:
za razikovanje in spodbujanje nadarjenosti (CRSN), cop. 2016. 38 str. |SBN25A3 959.
http://www.apa.org/ed/schools/cpse/topwentyprinciples.asp¥COBISS.SID 2868469176

5 PLEVNI K, Mi ha (gl avni in odgovornni u r 48.0Krkind
nagrade : znanost povezuje : zbornik povzetkajy N2g8osimegto, 18. oktobeM&ABmesto: Krka, [2013]
91 str., ilustr. [COBISSIBI 2718723P

Celotna bibliografija je dostopna na COBISSu:
http://izumbib.izum.si/bibliografije/Y2017031310578242909539.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

ANGL EgKI JEZXZI K NI VO
Ul NI NA|l RT P REURSEIYALABUS
Predmet: Angl eGki jezik nivo C
Course title: Englishlevel C
|l l anica nosi |l ULFRI
Member:
gtudi jski progragtudijska s nlLetnik Semestri  Izbirnost

n Ni
program)

RalLunal ni Gt vo i
stopnja, univerzitetni

L'l eni tve

2.semestel izbirni

Univerzitetna koda predmeta/University course code: 0039596

Koda ulLne enote na LIl ani 63224
Predavanja Seminar Vaje Kl i ni L Drugeoblike Samostojno ECTS
/Lectures /Seminar [Tutorials /Clinical Gtudi delo
tutorials /Other forms  /Individual
of study student work
30 15 45 3
Nosilec predmeta/Lecturer: Nina Bishop Bostil

Vrsta predmeta/Course type:

Jeziki/Languages:
Vaje/Tutorial:

vkl julitev

0]
t h obveznosti

Pogoji za
Gtudijski

Vsebina:
1. Slovnicds pl oGni pregl ed,
skladno s stopnjo zahtevnosti posameznega izpi

pregled Lasov, modal ni
glagolske strukture s prehodnimi in neprehodnin
glagoli, odvisni stawak
in nedol olLnega LI ena,

2. Vsebinsko tematski sklopi iz literature, ki je
predpisana za pripravo na posamezni izpit: Stud
University, University departments, Dealing with
problems, Working together (employment policy
applyimg for a job), Jobs and careers, Special pro
Meetings, Presentations, Applying for projects,
Information and communication, Operations
management. Skl opi p ok
teme; odvisno od vrste in stopnje zahtevnosti izf.
3. Predstatev poteka in delov posameznih izpitoy
(govorjenje, posl uGanij
kako jih Lim bolj ulir

Predavanja/Lectures:

izbirni predmet/elective course

Angl eGLi na
Angl eGLi na

Prerequisites:

Content (Syllabus outline):

1. Grammad general overview, revision and prac
in accordance with the level of corresponding ex
type: tenses, mddeerbs, phrasal verbs, different
verb structures with transitive and intransitive ve
passive voice, conditional clauses, definite and
indefinite article, prepositions and link words.

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

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




Temeljna literatura in viri/Readings:

Predpisana in potrjena literatura Univerze Cambridge za pripravo na izpit:

1. Williams A. in Pile L. (2002) Pass Cambridge, Bec Higher. Summertown Publishing: Oxford.

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

3. HenningeiChiang;Tracy in Judee Reel. (1998). Professional Presentations: How to Succeed in
International Business. Michigan: The University of Michigan Press.

4.
Peter CollirPublishing.
Dodatnditeratura:

Porter, David. (2001). Check your vocabulary for Academic English. A workbook for students.

Harrison L., Cushen C. in Hutchison S. (2005). Achieve IELTS. Marshall Cavendish: London.
Wyatt R. (2001). IELTS Examination. Peter Collin Publishing: London.
Anderson K. (2004). Study speaking. Cambridge UniversitZ massdge.
Cambridge Dictionary Online. Dostopnditta://dictionary.cambridge.org

Cilji in kompetence:

Cilj predmeta je pripr
mednarodno priznénizpitov Univerze Cambridge
iz sploGne (npr. FCE,
poslovne (BEC Preliminary, BEC Vantage in BE!
Hi gher) angl eGLine.
Mednar odni i zpi ti iz <
jezikovno spretnost kandidatov, ki se odpravljajo
GtudejoavVviadgl eGko gov

Predvi deni

Znanje in razumevanje:
Predmet bo Gtudentom
pripravo na mednarodne izpite Univerze Cambiri

Gtudijski r

in pridobitev sprileve
jezika.
Uporaba:
S pridobljenim spriley
Jezika bo Gtudent | ahlk

pridobil v programu, ki v celoti teinea

priporolLenem evropsker
lahko svoje znanje ocenil s stopnjami od Al do (
glede na usvojeno znanije in pridobljeno oceno o

koncu programa, kar mt
i zmenjavi Gtudentov al
Refleksa:

gtudentje bodo gl ede r
opraviti enega izmed omenjenih izpitov.
Prenosljive spretnostniso vezane le na en
predmet:

Jasno in ulinkovito usc
povelanje samozavest.:
a n g Imge@Gikue

Met ode poulevanja in
- pred@anja

- lektorske vaje
- delo v parih in skupinah

Objectives and competences:

The aim of the course is to prepare students for
of the internationally recognised exams offered
University Cambridge in general (e.g. FCE, CAE
CPE, IAELTS) or business English (BEC
Preliminary, BEC Vantage and BEC Higher).
The international exns in general English assess
foreign language skills of candidates who study ¢
work in a foreign country.

Intended learning outcomes:

Knowledge and understanding:

The course will allow students:

to prepare for international English exams offere
the University of Cambridge and help them acqu
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 cwowledge
with levels from Al to C2 depending on the acqt
knowledge and the awarded grade at the end of
course, which will be of special help during stude
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 communicati
and raising setfonfidence when using English
language.

Learning and teaching methods:
- lectures

- tutorials

- pair and group work

- problem solving


http://dictionary.cambridge.org/

-probl emsko zasnovano @ -casestudies
Gtudijskih primerov - A/V presentations
- A/V predstavitve

NaLini ocenjevanja Del eH/ V Assessment:

NaLin (pisni il zpit Type (examination, oral, coursework,
naloge, projekt): project):

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

KonLno preverjanje 50,00 % Final (written and oral exam)

Ocene: 610 pozitivno, 5 negativno (v skle Grading: 610 pass, 5 fail (in accordance
s Statutom UL). with the UL Status).

Reference nosilca/Lecturer's references:

1. BOSTI |, Ni na. Mo d el essay as a feedback 1
studentsELOPE, ISSN 158B918. [Tiskana izd.], Spring 2011, vol. 8, st0®JCOBISS.9D 4909424p
2. BOSTI |, Nina. The disput e b eActaneephilolddBINDEEH
784X, 2008, | e-8B2{COBI&4.SID 38079841 / 2, str. 25

3. RUGEL J, Dar j a ( u r. FadultyiokHealth RiepgdRmhal Fadulty ofddealthe t
Sciences, 2011. 122 gtrstr. ISBN 978®616808224. [COBISS.S9D 254659584

4. LUCARIELLO, Joan M., JURIgEVI |, Muwgjseta (ul
napp membnej Gi h psi hol oGki h nalellj uzbal jpaonual:e vPaendj:
za raziskovanje in spodbujanje nadarjenosti (CRSN), cop. 2016. 38 str.-06RR5Z1D59.
http://www.apa.org/ed/schools/cpse/topwentyprinciples.aspfCOBISS.SID 286846976

5. PLEVNIK, Miha (glavniin@gdo v or ni uredni k), CEFERI N M3»j cec
Krkine nagrade : znanost povezuje : zbornik povzetkov : 23. simpozij, Novo mdstval@esitiolakad
[2013]. 91 str., ilustr. [COBISS3I2718723P

Celotna bibliografija je dostopna na COBISSu:
http://izumbib.izum.si/bibliografije/Y2017031310578242909539.htm|



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

ARHI TEKTURA RIAGd KUINALSI STEMO

\Y

Ul NI NA|l RT P REURSEIYALABUS
Predmet: Arhitektura ralunalni Gkih sist
Course title: Computer Systems Architecture
| l anica nosi l
Member:
gtudi jski progragtudijska s nlLetnik Semestri  Izbirnost

RalLunal ni Gt vo i n Ni Ll enitve 1lletnk 2.semestel obvezen
stopnja, univerzitetni program)
RalLunal ni Gt vo i n Ni Ll enitve Llletnk 2.semestel obvezen
stopnja, univerzitetni program)

Univerzitetna koda predmeta/University course code: 0039576

Koda ulLne enote na LI ani 63212
Predavanja Seminar Vaje Kl i ni L Drugeoblike Samostojno ECTS
/Lectures /Seminar [Tutorials /Clinical Gtudi delo
tutorials /Other forms  /Individual
of study student work
45 30 105 6
Nosilec predmeta/Lecturer: Branko gter

Vrsta predmeta/Course type:

Jeziki/Languages:
Vaje/Tutorial:

Pogoji za vkljulLitev
Gtudijskih obveznost:i
Poznavanje osnov digitalnih vezij.

Vsebina:
Kako so narejeni ralur
se princip delovanja ¢

skoraj ni spremenil? Kaj se dogaja v stroju med
reGevanjem probl emov?

vpraGanj, na katera oc¢
raLlumGklim sistemov.
Pri predmetu bodo Gt uc

primerih spoznali naslednje vsebine:
Narava ralunanj a,
model i ralunanj a.
Zgodovinski pregled dosedanjega razvoja stroje
ralunanje.

Von Neumannov aitekturni model, osnovni
principi delovanja. Vhod in izhod, prekinitve,

l okalnost pomnilni Gki 't
strojna in programska oprema.

k o mg

Predavanja/Lectures:

obvezni predmet/compulsory course

Sl ovenGLi na
Sl ovenGLi na

Prerequisites:

Knowing the basics of digital circuits.

Content (Syllabus outline):

How are computers designed and how they worl
Why has the principle of operation remained alm
unchanged from the first computers to today? W
is going on in the machine during problem solvin
These are just some of the questions that are
answered by the Computer Systems Architecture
course.

During the course the students will in theory and
practical examples study the following topics:
Nature of computation, complexity, limitations,
theoreticamodels of computation.

Survey of historical development of computing
machines.

VVon Neumann architecture model and basic
principles of operation. Input and output, interrug.



Predstavitev informaci
aritmetike.
Ukazi i n
formati, RISECISC
Centralna procesna enota: podatkovna enota,
aritmedadgillhrora enot a, k o
Analiza zgradbe in delovanja CPE na primeru RI
ralunal ni ka.

Paralelizem na nivoju ukazov: cevovod, cevovoc
nevarnosti, odpravljanjevovodnih nevarnosti,

stroj nioperacie) k

dinami Lno razvr GLanj e,
velizstavitveni procescs
veljedrni procesorji

Gl avni pomnilnik: tehr
Predpomnil ni ki princi
zgeGitvena kazen, prob

Navidezni pomnilnik

Temeljna literatura in viri/Readings:
D.KodekAr hi tektura 1in
Dodatna literatura:

|l ocality of ef
hardware and software.

Representation of information and basic comput:
arithmetic.

Instructions and machine language: addressing
modes, operations, formats, RISISC.

Central processing unit: datapath with arithmetic
logic unit, control unit.

Analysis of CPU design and operatising a RISC
computer as an example.

Instruction level parallelism: pipeline, pipeline
hazards. Pipeline hazard elimination, dynamic
scheduling, register renaming, speculative exect
multipleissue processors. Thread level parallelis|
multi-core pocessors.

Main memory: technology, organization, protecti
Cache memories: principles of operation, types (
cache misses, miss penalty, coherency problem.
Virtual Memory

me mory r

o r gBaTim, Zjublana 2608, pogldvja hdolB.n i Gk

1. J. L. Hennessy, D. A. Pattersoamputer Architecture: A Quantitative, Apjzdajzh Morgan

Kaufmann, San Francisco 2007.

2. D. A. Patterso, J. L. Hennessgomputer Organization and Design: The Hardware/Sqfdvaddjaer

Morgan Kaufmann, Burlington 2009.

Cilji in kompetence:

Namen predmet a
arhitekture ralunaln
To podrolLje je
ralunal ni Gt va,
ralunanje je.
poznal osnovne elem t e
med seboj povezani, r
programiranja in razumel osnovno zgradbo stroj
ralunanj e.

je pr

Kompetence:

Razvoj veGLin kritilLne
mi Gl j enj a.

ZmoHnost defininang6eyv
ustvarjalnih profesior
informatiki.

Osnovne veGLine v ralt
PraktilLno znanje in Ve

profesionalno delo v r

Predvideni
Po uspeGno

Gtudi jski r
opravljener

zmoHni

-razumet i osnovne konc
-razloHiti, kako del uj
-poznat.i omejitve ralu

Objectives and competences:

The aim of the course isitdroduce students to the
field of computer systems architecture. This is a
fundamental field for all computer science studetr
since it gives understanding of what a computing
machine is. At the end of this course the student
know the basic elemerdf a computer, compreher
how this elements link together, distinguish differ
levels of programming, and understand the basis
computing machines design.

Competences:

Developing skills in critical, analytical and synthe
thinking.

The ability to dfine, understand and solve creativ
professional challenges in computer and informe
science.

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

Intended learning outcomes:

After the completion oht course a student will be
able to:

- understand basic concepts of computation

- explain, how the computer works

- know limitations of computers



-zapisovati in pretvar
uporabljajo ralunal nik
-razloHiti arhitekturo
- pisati programe v zbirnem jeziku

- uporabiti kvantitativne metode za primerjavo in
ocenjevanj e r aahitektirni h
-razumet i in vrednoti't

ulinkovitost.i ralunalr
paralelizmi, predpomnilnik, itd.)

-uporabiti znanje ralu
razvijanju bolj ulinkc
Met ode poulevanja in

Predavanja, | aboratori

- write and convert between different number
presentations used by computers

- explain the architecture offgesific RISC compute
- write programs in assembly language

- apply quantitative methods for comparison and
evaluation of different computer architectures

- understand and evaluate techniques for improv
efficiency of computers (pipeline and other
paralelisms, cache memory, etc.)

- apply knowledge of computer architecture in
developing more efficient software

Learning and teahing methods:
Lectures, laboratory work and homeworks.

Nalini ocenjevanja Del eH/ V Assessment:

Sprotno delo poteka v obliki laboratorijsk 33,00 % Midterm work consists of laboratory
vaj, domalLih nal og exercises, homeworks and midterm exat
KonLno preverjanje 33,00 % Final exam (written exam)

KonLno preverjanje 33,00 % Final exam (theoretical exam)

Ocene: 610 pozitivno, 5 negativno (v skle
s Statuom UL).

Reference nosilca/Lecturer's references:

Grading: €10 pass, 5 fail (according to th
rules of University of Ljubljana).

B r a n k &elegtiveeracurrent neural netwiidural processimgd@g(1): 115, 2013.

Domini k Ol szewski |, Branko ¢t éetadivérgegcBatbarn Redognitio
47(5): 2032041, 2013.
Rok Gaber, Tina Lebar, Andreja Majerle, Brai

Designable DN/inding domains enable construction of logic circuits in mammalidhatetés Chemical

BiologyL0(3): 20208, 2014,

Andr e Dobni kar, Branko gter: St Neuralpracessihg, |l2aees
7588, 2009.
Jernej Zupanc, Damjana Drobne, Branko gter:

of lipid vesicles from micrographsurnal of liposome reab@ic81323, 2011.



BREZgI | NA | NOMBEIgU KA

Ul NI RTAPREDMETA/COURSE SLLABUS

Predmet: BrezHiLna in mobilna omreHja
Course title: Mobile and Wireless Networks

| l anica nosi l

Member:

gtudi jski progragtudijska s nlLetnik Semestri  Izbirnost
RalLunal ni Gt vo i n Ni Ll enitve 3.letnk 2.semestel izbirni
stopnja, univerzitetni program)

RalLunal ni Gt vo i n Ni Ll enitve 3.letnk 2.semestel izbirni
stopnja, univerzitetni program)

Univerzitetna koda predmeta/University course code: 0039623
Koda ulLne enote na LI ani 63259

Predavanja Seminar Vaje Kl i ni L Drugeoblike Samostojno ECTS
/Lectures /Seminar [Tutorials /Clinical Gtudi delo
tutorials /Other forms  /Individual
of study student work
45 10 20 105 6

Nosilec predmeta/Lecturer: Nikolaj Zimic

Vrsta predmeta/Course type:  izbirni predmet/elective course

Jeziki/Languages: Predavanja/Lectures: Sl ovenGLi na
Vaje/Tutorial: Sl ovenGLi na

Pogoji za vkl julitev \ Prerequisites:

Gtudijskih obveznost:i

Vsebina: Content (Syllabus outline):

predavanja: lectures:

1. Uvod v brezHi Lna omr 1. Introductionto wireless networks

2. FiziLni ni vo 2. Physical layer review

3. Lokalna in osebna om3. Localandpersonalwireless networks
4. Mestna in prostrana 4. Metropolitan and wide area wireless network
5. BrezHiLni internet 5. Wireless internet

6. Ad Hoc brezHiLna omr 6. AdHoc wireless networks

7. Transportni nivo in varnost 7. Transport layer and security protocols
8. Kvaliteta storitev 8. Quality of service

9. Hibridna brezHi Lna o 9. Hybridwireless networks

Temeljna literatura in viri/Readings:
1. Matthew S. Gast, 802.11 Wireless Networks: The Definitive Guide: Enabling MobilitfFvith Wi
Networks 3rd Edition, O'Reilly Media, ISBO 1491963549




Marti
3rd

2. Sauter,
Mobile Brod b a n d
3. C. Si va
PrenticeHall, 2004, ISBN:-03-147023X.

n ;Advan€ead &@rmman® SEMAntintroductioito Mobile Networks an
Editiono,
Ram Murt hjoa nWi rBel é&s s Mdaetoyqr ksA:d Ar

-1Vil11984686X3 edi t i on,

Bernhard H. Walke, Stefan Mangold, Lars Berlemann, (EBEEi8less Systems: Protocols, Mialfi

Mesh/Relaying, Performance and Spectrum Coexistence, John Wiley & Sons, 12. jan-2807, |¢

9780470014394

5. Erik Dahiman, Stefan Parkvall, Johan Skold, "4GAdiv&anced Pro and The Road to 5G, Third
Edition", Academic Press, 2016, ISBN 0128045752

Cilji in kompetence:

Cilj predmeta je Gtude
informati ke predstavit
Poudarek je na posebnc

prenos podatkov in mobilnost terminalov v
ralunal ni Gka omr eHj a.

Predvi deni
Znanje in razumevanije:
Po uspeGno
zmoHAni

izkazati znanje in razumevanje osnovnih principc
brezHi Lni h omreHi]j,
razlikovati med osebnimi, lokalnimi in paygtmi

Gtudijski r

opravljener

brezHAi Lnimi omreHfji,
zasnovati brezHiLno | c
zasnovat. brezHi Lno Ac
razumeti metode prijay
uporabi ti razlilLna mot
predlagat:i hi bridna br
Uporaba:

Uporda brezHi Lnih in mo
pogojih uporabe (induc
omreHja, ...).

Refleksija:

Spoznavanje in razume\
in njeno aplikacijo ne
brezHi Lnega prenosa pc¢c

Prenosljive spretnostniso vezane le na en
predmet:

ReGevanje
(npr. telefonska mr e Aj a

konce
4

drugih
3G in

Met ode poulevanja in
Predavanja, laboratorijske vaje.

Objectives and competences:

The purpose of the course is to givesthdents a
sound understanding of the architecture and
operating principles of mobile and wireless netwi
This course provides a general introduction to m
networking, with an emphasis on the wireless da
transmission and mobility of terminals.

Intended learning outcomes:

Knowledge and understanding:

After successful completion of the course, studel
should be able to:

to understand the principles of wireless networks
distinguish between personal, local, and wide ar
wireless networks,

design a wirelge$ocal area network with an acces:
point,

design a wireless ad hoc network,

understand authentication and authorization met
in the wireless network,

use different mobile networks,

propose hybrid wireless networks.

Application:

Wireless and mobiletnerks applications in variou
working conditions (industrial, house, personal
networks ...)

Reflection:

Comprehension and understanding wireless dat:
transmission theory and its application in real wc
application from the field.

Transferable skills:
Solving of the similar problems from field of the
computer communications.

Learning and teaching methods:
Lectures, lab practice.

NalLini ocenjevanjaDel eH/ V Assessment:

NaLin (pisni izpit Type (examination, oral, coursework,
naloge, projekt): project):

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

KonLno preverjanje 50,00 % Final (written and oral exam)



Ocene: 810 pozitivho, 5 negativno (v skle Grading: €10 pass, 5 fail (according to th
s Statutom UL). rules of University of Ljubljana).

Reference nosilca/Lecturer's réerences:

VASYLCHENKOVA, Anastasii a, MRA Z, Mi h a, Z1 MI
approach applied to analysis of genetic oscillators. IEEE/ACM transactions on computational biolo
bioinformatics, ISSN 1548963. [Print ed.], May/JuR017, vol. 14, no. 3, str. 727,

BORDON, Jure, MOgKON, Miha, ZI MI C, Nikol aj,
guantitative modelling of biological systems with uncertain kinetic data. IEEE/ACM transactions on
computational biologyd bioinformatics, ISSN 158963. [Print ed.], 2015, vol. 12, no. 5, str-12@9
PETRONI, Mattia, ZI MIC, Nikolaj, MRAZ, Miha,
gene regulatory networks with multiple binding sites. Journal of computational biology, {=5N.1066
[Print ed.], Mar. 2015, vol. 22, no. 3, str2263

g OBRL, Do men, Z1 MI C, Ni kol aj, LEONARDI S, Al ¢
implementation of FAST algorithm for mobile applications. Journal of signal processing systems fc
image, and video technology, ISSN-8838. [Print ed.], 2015, V9, no. 3, str. 2456,

PE| AR, PrimoH, MRAZ, Miha, ZIMIC, Nikolaj,
guanturadot cellular automata logic gate problem by means of adiabatic sdatehiregse journal of appl
physickSSN 0021922 2008, vol. 47, no. 6, str. 56006



DI GI TALNO NA|IERTOVANJ

Ul NI NA|l RT P REURSEIYALABUS
Predmet: Digitalno nalLrtovanje
Course title: Digital Design
| l anica nosi l
Member:

Semestri  Izbirnost
1.semestel izbirni

s n Letnik
3.letnik

gtudi jski progragtudiijska
RalLunal ni Gt vo i n Ni Ll enitve

stopnja, univerzitetni

program)

Univerzitetna koda predmeta/University course code: 0070351

Koda ulLne enot
Predavanja Seminar
/Lectures /Seminar

45 10

Nosilec predmeta/Lecturer:

Vrsta predmeta/Course type:

e na LI ani 63260
Vaje Kl i ni L Drugeoblike Samostojno ECTS
[Tutorials /Clinical Gtudi delo
tutorials /Other forms  /Individual
of study student work
20 105 6
Nejc Ilc, Patricio Bulil

izbirni predmet/elective course

Jeziki/Languages:
Vaje/Tutorial:

Pogoji za vkljulLitev
Gtudijskih obveznost:i
Vsebina:
1. Uvod v nalrtovanje
sistemov;

2. Jeziki HDL za opis strojne opreme (VHDL,
Verilog), napotki za kodiranje, simulacija, sinteze
3. Tehnologija in pregled programabilnih vezij;

4 . RalLunal ni Gka arit me
odl oLlLitvenih vezij;
5. NalLrtovanj e ra@ikvenl

asinhrona vezja, pomnilne celice, register, regist

Predavanja/Lectures:

Sl ovenGLi na
Sl ovenGLi na
Prerequisites:

Content (Syllabus outline):

1. Introduction to design and testing of digital
systems;

2. Languages for hardware description (VHDL,
Verilog, AbeHDL, ¢é) ;

3. Technology and survey of programmable logic
circuits

4. Computer arithmetiactesign and synthesis of
decision digital circuits,

5. Design of time dependant synchronous and

niz, Gtevci, sploGni k asynchronous circuits, ffipps, counters, registers
6. Urin signal Si nt ez finite automata;

sinhronizacija; 6. Clock signal, distribution and clock gating,

7. NalLrtovanje ( mi kr o) synchronization;

kontrolna enota, cevod

8 . NalLrtovanje si
vmesnikov (PS/2, 12C, PCI)
9. NalLrtovanje
vmesnikov (USART)

nhror

asinhrc

7. Design of microprossor, data paths, control ur
pipeline;

8. Design of synchronous communication adapte
(PS/2, 12C, PCI),



10. Sinteza pomnilnikov RAM in ROM, sinteza
dvokanalnih pomnilnikov

11. Sinteza grafilnih
12. Modularnagraédnj si st emov: s
(SOC, Systeqmn-Chip)

Temeljna literatura in viri/Readings:

9. Design of asynchronous comm. adapters
(USART);

10. Memory synthesis: RAM,ROM, dairannel

11. Design of simple graphics interfaces

12. Modular system synthesis: system on chip (¢

Wakerly, John F. Digital design : principles and practices, Upper Saddle River : Pearson/Prentice |
Enoch Hwang. Digital Logic and Microprocessor DesignAMDL. Thomson/Nelson, 2006.

Richard E. Haskell & Darrin M. Hanna, Digital Design. 2nd Ed. LBE Books 2012.

Zapiski s predavanj, gradivo za vaje / Lecture notes, exercises

Cilji in kompetence:
gtudenta Hel djmoponakeinl i t
nalLrtovanja digitalniltl

jezikov HDL in nalrt o\
sintezo. Pri tem j i Hehc
in naulimo upoGtevat:.
predmetu Gtudent jz&k ulGmi
nalrtovanju in testire
uporabi sodobnih nalrt

spretnosti za skupinsko razvojno delo ter poglob

tehni lno znanje.
Predvideni Gtudijski r
Po uspeGno opravljener
zmoHni

Na sistematilLen nalin

sistem v FPGA z uporabo jezika VHDL
Razumeti pojme, kot sc
Las, mini madsnitev, vpestavitwema:
margina

Izogniti se pastem, kot so metastabilnost in trave
oHi ti

Razl principe prc
hardvera

l zvajati l ogi Lno sinte
i mpl ementiranega vezje

Izvajati finkcionalno testiranje digitalnih sistemov
pred in po sintezi

Objectives and competences:

We instruct students how comptagted design
tools are used to both silane the VHDL or Verilog
design and to synthesize the design to actual
hardware. Specific behaviour of HDL tools is
emphasized. We present the design of digital cir
using optimal approaches. As part of the course,
students develop familiarity and aberice with
designing, building and testing digital circuits,
including the use of CAD tools, develop team
building skills and enhance technical knowledge
through both written assignments and design
projects.

Intended learning outcomes:

After the completion of the course a student will
able to:

Implement a larger digital system in a systematic
in FPGA using VHDL

Understand timing in digital systems: setup time,
time delay, setup margin

Avoid metastability and glitches in digital design
Explain the principle functionality of a hardware
description language that models digital hardwar
Perform logic synthesis, placeiroute, as well as
timing and power optimization

and analysis

Perform functional testing and performance
estimation and verification both preand
postsynthesis

Met ode poulevanja i n Learningandteaching methods:

Predavanja, laboratorijske vaje na katerih se Lectures, a series of lab assignments using mod
uporabljajo sodobna or CADFtoolsand FPGAs, homeworks, final projec
sistemov ter vezi]j FP(

projekt.

NalLini ocenjevanjaDel eH/ V Assessment:

NaLin (pisni i zpit Type (examination, oral, coursework,
naloge, projekt): project):

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

KonLno preverjanje 50,00 % Final (written and oral exam)



Ocene: 810 pozitivho, 5 negativno (v skle Grading: €10 pass, 5 fail (according to th
s Statutom UL). rules of Univeity of Ljubljana).

Reference nosilca/Lecturer's references:

1. PilipovilL, R.; RisojevilL, V.; BoHiL, J-; B
Efficient Object Detectiorbenso2921, 21, 4195. https://doi.org/10.3390/s21124195
2. LOTRI|l, UroG, PILIPOVII, Ra#kndapprBximate lbgarithmia t

multiplier for energy efficient image procesEiegtronjdSSN 2079292, May 2021, vol. 10, no. 10,
PP. 120.

3. PlLIPOVIIi, Ratko, RISOJEVIIi, VIadimir, BUL
IIR A-weighting filter using approximate multiplicabemsoiSSN 14248220, Feb. 2021, vol. 21, nc
3, pp. 122

4. Pl LI POVI i, Rat ko ,theBedignloflogaritAraic muitiptier wsing RA@dwoth
encoding. IEEE access, , Apr. 2020, vol. 8, pp.-64588.

5. BULI | , Patricio, GUgTIN, Vesel ko, aBeddiegrdied
environment for computer architect@empuappl. eng. eddar. 2013, vol. 21, no. 1, str326

6. LOTRI |, Ur oG, BULI I, Patricio. Applicabili
Neurocompuytiigv. 2012, vol. 96, str.-63. ] )

7. BABI | | Zdenka, AV RAMOV I I|An iterativesldgarithmic muBigldr.1 |

Microprocess. micrp8@dtl, vol. 35, no. 1, str-333

8. ILC, Nejc. Weighted cluster ensemble based on partition relevance analysis with reduction ste|
Access. Jun. 2020, vol. 8, str. 113130336.

9. AVRAMOVII , Al eksej, SLUGA, Davor, TABERNI K, I
ILC, Nejc. Neurahetworkbased traffic sign detection and recognition ind@&fhition images using
region focusing and parallelization. IEEE Access. Oct. 2020, vol. 9856188868.

10.HA, Van Thai, LAINg|EK, DuGko, GESSLBAUER,
Tuulia, ILC, Nejc, LAKOTA, Katja, TOMgl|,
PETAN, Toni, JERALA, Roman, MAN]| EligoxygéssE ad

secreted PLA2 promotes inflammation by formation of TLR4 agonists from extracellular vesicle
Proceedings of the National Academy of Sciences of the United States of America. 13 Oct. 20:
iss. 41, str. 2562%689.

11.MAN| EK KBMmER,) a, FRANK BERTONCELJ, Mojca,
AnHe, ZORKO, Mat ej a, Pl RHEIRGL INIi,n aV e rHOAnYiEkRg, ,
ILC, Nejc, HORVAT, Simon, JERALA, Roman. likk receptor 4 senses oxidative stress mediate
the oxdation of phospholipids in extracellular vesicles. Science signaling. Jun. 2015, vol. 8, iss.
12.

12. ILC, Nejc, DOBNIKAR, Andrej. Generation of a clustering ensemble based on a gravitational s
organising map. Neurocomputing. Nov. 2012, vaitroé,756.

Celotna bibliografija izr. prof . Patricia BI

www.sicris.si/public/jgm/search_basic/slv/2/300/search/rsr/19515.

Celotna bibliografija doc. dr. Nejca llca je dostopna na SICRISu:

www.sicris.si/public/jgm/search_basic/slv/2/300/search/rsr/31379



http://www.sicris.si/public/jqm/search_basic/slv/2/300/search/rsr/31379

DIPLOMSKI SEMINAR

Ul NI NA|l RT P REURSEIYALABUS
Predmet: Diplomski seminar
Course title: Diploma seminar
|l l anica nosi |l ULFRI
Member:

gtudi jski
RalLunal ni Gt vo i
stopnja, univerzitetni

n Ni
program)

progragtudiijska
Ll enitve

Semestri  Izbirnost
2.semestel obvezen

s n Letnik
3.letnik

Univerzitetna koda predmeta/University course code: 0039608

Koda ulLne enote na LI ani 63281
Predavanja Seminar Vaje Kl i ni L Drugeoblike Samostojno ECTS
/Lectures /Seminar [Tutorials /Clinical Gtudi delo
tutorials /Other forms  /Individual
of study student work
45 10 5 120 6
Nosilec predmeta/Lecturer: Franc Solina

Vrsta predmeta/Course type:

Jeziki/Languages:
Vaje/Tutorial:

Pogoji za vkljulLitev
Gtudijskih obveznost:i
Pogoj za VvkljulLitev v
gtudent | ahko opravi \
Gel e po tem, ko opravi
Gtudijskem progr amu
Vsebina:

Predavanja:

Poduk o pomenu in poteku izdelave diplomskeg:
dela. Etika in plagiatorstvo.

l.naloga vsak Gtudent i
diplomskega dela!

zb

Predavanja:

Kako se lotimo iskanja in pregledovanja relevant
|l iterature za izbrano
urejanje besedil. Pisanje strokovnih besedil (vrst
struktura, citiranje, priprava, jezik, recenziranje).
Zaznavne inkomuhiaci j ske sposc
(vid, sluh, otip, govor, pisava, neverbalno
komuniciranje).

Predavanja/Lectures:

obvezni predmet/compulsory course

ovenGLina

S|
Sl ovenGLi na

Prerequisites:

Enrollment into 3rd year of studies. The course v

may be completed in fullly after the student has
passed all other requirements of the study
programme.

Content (Syllabus outline):

Lectures:

Instruction on the purpose and process of prepal
a diploma thesis. Ethics and plagiarism.
Homework 1:every student must select a ient
and a topic of his diploma thesis!

Lectures:

How to start with searching and studying the rele
literature for the selected topic. Visual and logice
editing. Writing of technical texts (types, structur:
citing, preparation, language, revigwierceptual
and communicative capabilities of humans (sight
hearing, touch, speaking, writing,-nerbal
communication).




Vaje: Google Scholar, Microsoft Academic Resei
Web of Knowledge, Cobiss in SICRIS, ePrints.Fl
LaTeX in BibTeX.

2.nalogavsak Gtudent perteang
svojega diplomskega de
pregledni Ll anek.

Predavanja:

Pomen obvladovanja osebne produktivnosti,
projektni pristop k doseganju ciljev (tradicionalni,
adaptivni in ekstremni projekti),

vizualizacijske metode za kreativne procese (mis

skice itd.). Govorne g
projekcijski materiali, nastop).

Vaje.obl i kovanje Limbol]j
di pl omskega del a in dc

doseganje. Metode zebno produktivnost (Gettin
Things Done, Pomodoro), orodja za vizualizacijo
miselnih vzorcev, orodja za pripravo projekcijskit
materialov (MS PowerPoint, Impress, Prezi).

3. naloga:priprava govorne predstavitve o temi
diplomskega dela (pregled, probtera,L r t o v .
reGitev).

Pred govornim nastopom v okviru vaj mora vseb
predstavitve vsakemu (
mentor diplomskega dela!

Spodbuja se diskusija po govornih nastopih!

Predavanja:

Znanstveno publiciranje (konference, revije, knji
elekronske publikacije, odprt dostop, recenzije),
zmogl jivosti medmr e Hj ¢
sodelovanje, podatkovne zbirke, znanstvena in
strokovna socialna omr
lastnine (patenti, licence, avtorske pravice),
kreativnostina L r t ovanj e kar i e
Vaje:individualno posvetovanje z asistenti 0
diplomskem deldt ut or s ki nalin

4.nalogaGt udent pripravi
di pl omskega dela v cil
ustreznega vzorca, K i
poglavja. Prége d n i Ll anek in

vkl juli v dokument . Pr
do konca napisana, tol
pripeljaldi do zakl julLsk

Izdelava in zagovor diplomskega dela?oleg
predavanj zajema predmet tudi izdelavo in zago
diplomskega dela v sodelovanju z izbranim
mentorjem.

Temeljna literatura in viri/Readings:
M. Hladnik.

PraktiLlLnidaslpa sotvrnad ko van é g a

Ljubljani, Ljubljana, 2002.

Tutorial: Google Scholar, Microsoft Academic
Research, Web of Knowledge, Cobiss and SICR
ePrints.FRI, LaTeX and BibTeX.

Homework 2: every student writes an overview
article on the topic of his diploma thesis.

Lectures:

Managing of personal productivity, project basec
approach to reaching goals (traditional, adaptive
extreme projects), visualization methods for cres
processes (mind maps etc.). Oral presentations
(planning, projection materials, presentation).
Tutorial: outline of clearly defined goals of the
diploma thesis and definition of steps in reaching
these goals. Methods for personal productivity
(Getting Thing®one, Pomodoro), tools for
visualization of mind maps, tools for preparation
projection materials (MS PowerPoint, Impress, F
Homework 3: preparation of oral presentation on
the diploma thesis (overview, problem, solution).
Before the oral presetitm in the framework of the
tutorial every student must get an approaval of t
contents of the presentation from his diploma
menthor! Discussion after each presentation is
encouraged!

Lectures:

Scientific publication (conferences, journals, beo
publications, open access, reviews), resources ¢
Internet (communication, tools for cooperation, d
bases, scientific social networks), protection of
intellectual property (patents, licenaghparights),
creativity and career planning.

Tutorial: individual consultation with assistants
about the diploma thesisutor approach.
Homework 4: every student prepares the outline
his/hers diploma thesis in the final format with th:
help of the mcessary template by giving the chap
structure. The overview article and literature mus
already integrated in the thesis outline. For the
unfinished chapters, clear steps must be outlinec
what needs to be done in order to finish the diplc
thesis.

Completion and defense of the diploma thesig
addition to the lectures, the course includes indi\
work on the diploma thesis under the supervisior
the thesis advisor.

ubesedovanja, 6. s

R. K. Wysocki, R. McGary. Effective Project Management, Traditional, Adaptive, Extreme, 3rd Edi

Wiley, Indianapolis, IN, 2003.

D. Allen.Getting Things Done: The Art of Strésse Productivity. Penguin Books, 2001.



internetni viri za preiskovanje znanstvene literature (Google Scholar, Microsoft Academic Researc

Knowledge, Cobiss, SICRIS).

Tobias Oetiker Hubert Partl, Irene Hyn&lisabeth Schlegl (slovenski prevod in priredba Bor Plesten

Ne najkrapuvod v LATEXZe, 2006

Cilji in kompetence:

Cilj predmeta je izdel
nal oge na Gtudijskem g
gtudenta Helimo na str
Gtudente do dobro napi
skl adu z vsemi stroko\

Okvir diplomskega seminarja bo poskrbel, da se

projektni nalin | oti]jc
Mentorpr i di pl omskem del 1
mor al izbrati, bo i mel
Gtudentom definiral te

Diplomski seminar pa bo poskrbel da bo delo na
diplomskem delu napredovalo po predvidenem
terminskem woabt o&Gkion pHn
nalin.

Po vsebinski plati bo torej delo posameznega
Gtudenta v okviru dipl
njegovo izbrano diplomsko temo, predavanja pa
bodo pokrila sploGna :z
dela in na kaj je potrebno paatiganizacija dela,
osebna produktivnost, preiskovanje literature, sp
zmogljivosti, pisanje, citiranje, ocenjevanje,
objavljanje, govorne predstavitve, intelektualna
lastnina, etika). Vaje pri predmetu pa bodo poski
da bodo r ez utelaspgrotiin §ktbrnoc
pregledani vsaj po formalni plati, tako da se bodt
mentor ji di pl omski h de
vsebinske vidike.

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

Predvi deni Gtudij ski r
Znanje in razumevanije:
vizualno in logilLno wur

akademsko publiciranje, bibliometrija, intelektual
lastnina (patenti, licence, avtorske pravice), etike
plagiatorstvo, projektni pristop k doseganiju ciljev
(kl asiLni, adaptivni i
skupini, javno komuniciranje (ustno, tradicionalni
mediji, medmreHjele kr
kariere.

Uporaba:

Orodja za pisanje akademskih tekstov (LaTeX,
BibTeX), orodja za iskanje in pregledovanie liter:
(Google Scholar, Microsoft Academic Research,
of Knowledge, Cobiss in SICRIS),

orodja za govorne predstavitve (MS Power Point
Impress, Prezi), sistemi osebne produktivnosti
(Getting Things Done, Pomodoro), okolja za
sodel ovanje na medmref
Refleksija:

Objectives and competences:

The goal of the course is to write the diploma the
Within the course we direct a student in structure
way to a successfully completed diploma thesis
meets all the required professional and ethical
standards.

The framework of this course will asghat the
students will take a project based approach to th
diploma theses. The thesis advisor selected by t
student from among the faculty will, together witt
the student, define the topic of the thesis. The
Diploma seminar will assure that thekveor the
thesis will progress according to the defined schu
and using proper methodology.

The actual work of each student in this diploma
seminar will be determined by the selection of hi.
diploma topic, while the lectures will cover gener
knowledg®n 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
all results of #hstudent's work will be carefully an
timely evaluated at least on formal basis, so that
mentors of diploma theses will be able to concer
solely on the actual contents.

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

Intended learning outcomes:

Knowledge andnderstanding:

visual and logical text editing, technical language
academic publishing, bibliometry, intellectual
property (patents, licences, author rights), ethics
plagiarism, project approach to achieving goals
(classical, adaptive and extremegig)j, work in
groups, public communication (oral, traditional
media, Internet), creativity and career planning.
Application:

Tools for writing of academic texts (LaTeX, BibT
tools for searching and overviewing literature
(Google Scholar, Microsoft Aeanic Research, We
of Knowledge, Cobiss and SICRIS), tools for ora
presentations (MS Power Point, Impress, Prezi),
systems for personal productivity (Getting Things
Done, Pomodoro), environments for cooperation
the Internet, databases for research.

Reflection:



Spoznanj e, da | e us pe (Realization thatsuccessful communication of the

svojegaela predpogoj za njegovo ustrezno results of oneds own v

vrednotenje. for its proper assessment.

Prenosljive spretnostniso vezane le na en predm

Il skanje informacij, s g Transferable skills:

v pisni obliki in v obliki ustne prezentacije so nuj¢ Search for information, the ability to present rest

del dobre inHenirske i inwrttenformand inthe form ofa presentations
are an essential part of any good engineering
education.

Met ode poulevanja i n L Learningandteaching methods:

I ndividual no del o z me Individual work with thesis advisor. Lectures and

vaj e z ustni mi nast opi tutorials, oral presentations, homeworks and tutc

domali h nal ogah, t ut or based instrucn.

Nalini ocenjevanja Del eH/ V Assessment:

2. naloga (pregled 10,00 % Homework 2

3. naloga (govorni nastop) 10,00 % Homework 3

4. naloga (osnutek dipl. dela) 10,00 % Homework 4

pisni test 0 snovi s predavan; 10,00 % Written test

napisano diplomsko delo 40,00 % Written diploma thesis

zagovor diplomskega dela 20,00 % Defense

Ocene: 810 pozitivho, 5 negativno (v skle Grading: €10 pass, 5 fail (according to

s Statutom UL). University Statute).

Reference nosilca/Lecturer's references:

Del a, ki ilustrirajo Girok razpon razlilnih

F. Solina and R. Bajcsy. Recovery of parametric models from range images: The case for supergt

global deformations. IEEE Transactions on Pattern Analysis and Machine Intelligent@(BDAZ147,

1990.

A. JaklilL, A. Lmerdatios and RexqveryFof Sueimuadriosh voluree2@ of Compu

imaging and vision. Kluwer, Dordrecth, 2010.

1. A. Jakl i L, F. Sol i na, L. gaj n. User intedf
36, 2017.

2. B. Batagelj, F. Solina. Preservation of an interactive cobgsa@art installatiora case study.
International journal of arts & technology 10 (3)23062017.

3. A. Jakl!l i L, M. Eri L, | . Mi hajl ovi L, tgloudsSthe p
case study of sarcophagi cargo from a 2nd/3rd century AD Roman shipwreck near Sutivan on
Br al, Croati a. Jour nal of ArothR,2&lo!l ogi c al S

4. E. Pavlin, ¢g. Elsner, T. IlultatposdoranikteractBe art Bsiatlat
Journal of Information, Communication and Ethics in Society 13 {2%51 2015.

5. F. Solina. 15 seconds of fame. Leonardo 37 (2)1Q02004.

Nosilec je bil ur edni k Gt pei ¥2 dbktorathn, 4@ rhagistemijin,kKL40v

diplomah.

Lecturer was editor of several proceedings and two journals, advisor of 12 PhD theses, 40 master

140 diploma works.

Celotna bibliografija je dostopna na SICRISu:

http://sicris.izum.si/search/rsr.aspx?lang=slv&id=6749



http://sicris.izum.si/search/rsr.aspx?lang=slv&amp;id=6749

DISKRETNE STRUKTURE

Ul NI NA|l RT P REURSEIYALABUS
Predmet: Diskretne strukture
Course title: Discrete Structures
|l l anica nosi |l ULFRI
Member:

gtudi jski pro
RalLunal ni Gt vo
stopnja, univerzitetni

Semestri  Izbirnost
1.semestel obvezen

s n Letnik
1.letnik

gragtudijska
i n Ni Ll enitve
program)

Univerzitetna koda predmeta/University course code: 0039577

Koda ulne eno
Predavanja Seminar
/Lectures /Seminar

45

Nosilec predmeta/Lecturer:

Vrsta predmeta/Course type:

Jeziki/Languages:

te na LI ani 63203
Vaje Kl i ni L Drugeoblike Samostojno ECTS
[Tutorials /Clinical Gtudi delo
tutorials /Other forms  /Individual
of study student work
30 105 6
GaGper FijavH

obvezni predmet/compulsory course

ovenGLina

Predavanja/Lectures: S
Sl ovenGLi na

Vaje/Tutorial:

juli t ev \ Prerequisites:

0goO|]
tudi

0 a vkl
di i

P i z
G j skih obveznost.i

Vsebina:

predavanja:

Al zjavni in predikat
in konstrukcijsko drevo izjavhega izraza,
nabori izjavnih veznikov, sklepanje v izjavr
ralunu, pomoHAni skl
kvantifikatoriji.

MnoHice: operaciije,
Relacije: lastnogti operacije, predstavitve,
ekvivalenlna relaci
Funkcije in preslikave: injektivnost,
surjektivnost, inverzna preslikava,
kompozitum, Dirichletov princip.

Mol mnoHic: princip
Osnove teazGijrej &niev
algoritem, linearne

Content (Syllabus outline):

lectures

A Propositional and predicate calculus: truth
tables, construction trees, complete sets o
connectives, formal reasoning; predicates
guantifiers.

Naive set theory: operations, systems of
equalities.

Relations: properties and operations,
equivalence relations, partial orders, closui
Mappings: injective and surjective mapping
inverse mapping, composition, pigeonhole
principle.

Basic counting: inclusi@xclusion.

Number theory: extended Eucledian
algorithm, linear Diophantine equations, Et

A



Eulerjeva funkcijé modulska aritmetika, R¢
kriptosistem.

Permutacij e: raluna
parnost permutacij, konjugirane permutacij
Grafi: izomorfizem grafov, operacije z grafi
nekatere druHine gr
drevesa, Eulerjev in Hamiltonov problem,
barvanja grafov.

vaje :

Vaje so deloma avditorne in so namenjene
skupinskemu utrjevanju obravnavane snovi z
ralunsekmeii ps pomolj o
potekajo laboratorijsko, s samostojnim delom

Gtudentov z ralunal nik
uporablja programska ¢
ralunanje (Mathemati ce
domale :nal oge

Domale nal og etedenskem nitraudm
obvezne. Vsebine domal

temam iz kontaktnih ur.

Temeljna literatura in viri/Readings:

functionG modular arithmetic, RSA
algorithm.

Permutations: computing with permutation:
parity, conjugate permutations.

Graph theory: isomophism, operationaplyr
families, subgraphs, connectivity, trees anc
forests, Euler and Hamilton graphs, graph
colourings.

exercise groups:

Exercise group time is in part devoted to the clas
blackboard approach, the students solve
computational problems with some help of TA. Ir
part of the exercise groups the students individui
solve computerized versions of problems using
symbolic comutation software.

homework:

Homework assignments are distributed on a wee
basis. The assignments are obligatory. Their pur
is to prepare the students for continuously workil
on the DS topics.

1. G. FiijjsakmMHet e strukture, Zal oHbaip/FRitmatkhfi.ub
lj.si/ds/ds.pdf

(dodatno)

1. J. L. Hein. Discrete Structures, Logic, and Computability, Jones & Bartlett, 2001.

2. V. Batagelj, S. Kl avHar . DS1, DMFA, Ljiubl j

3. V. Batagelj, S. KlavHar. DS2, DMFA, Ljubl j

4. R. J. Wilson, J. J. Watkins. Uvod v teorijo grafov, DMFA, Ljubljana, 1997.

5. P. Grossman. Discrete mathematics for computing, Macmillan, 2002.

Cilji in kompetence:

ZmoHnost kritilnega r &
Razvoj veGLahi krinedgac
razmi Gl j anj a.

Cilj predmeta je poglc
mat emati Lne | ogi ke in
Gtudenta seznaniti z ¢

Predvideni Gtudij ski r
Po uspeGnem zakl|l julLku
- sposoben izkazati znanje in razumevanje osno'
principov diskretne me
in njune uporabe v ral
- razumel pojem formalnega dokaza in ga v ome
pogojih sposoben rekstruirati samostojno,

- razumel in uporabljal znanje iz osnovnih

matemati Lni h struktur,

-poznal osnove kombi na
-uporabl j al osnovne r e
modulske aritmetike,

-razumel pojmeg edrije permitacs,

Objectives and competences:

Ability of critical thinking.

Developing skills in critical, atialyand synthetic
thinking.

The object of the cour

understanding of mathematical logic and formal
reasoning, together with the basics of discrete
mathematics.

Intended learning outcomes:

After the completion of the course a student will
able to:

- understand theasic principles of discrete
mathematics, mathematical logic and their applic
in computer science,

- understand the notion of a formal proof and in ¢
limited sense construct an example independent
- understand and use the knowledge on basic
mathenatical structures, sets, relations, mapping:
- know the basics of counting,

- use the fundamentalf results of number theory
modular arithmetic,


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

- razumel in uporabljal osnovne pojme iz teorije = - understand the algebraic background of
grafov, permutations,
- sposoben formulirati nekatere probleme - understand and use the basic notions of graph
kombinatoriLne opt i mi ztheory,
- formulate several problems of combinatorial
optimization as grah problems.

Met ode poulevanja i n Learningandteaching methods:
Predavanja, raluns ke \ Lectures, exercise groups, homework assignmel
z rallwmwinki, domale nal o Thefocusliesin ctinuous work with home

sprotnem Gtudiju z dor assignments,individual work using computer an
samostojnem del u z r al symboliccomputation software.

uporabo programske opr

ralunanj e.

Nalini ocenjevanja Del eH/ V Assessment:

NaLin (pisni izpit Type (examination, oral, coursework,
naloge, projekt): project):

Sprotno preverjanj 50,00 % Continuing (homework, midterm exams)
kolokviji)

KonlLno preverjanje 50,00 % Final (written exam)

Ocene: 810 pozitivho, 5 negativno (v skle Grading: €10 pass, 5 fail (accordinghe t
s Statutom UL). rules of University of Ljubljana).

Reference nosilca/Lecturer's references:

1. FI' JAVg, GaGper, WOOD, David Richard. Gr a]
combinatorics, ISSN 168926. [Online ed.], 2010, vol. 17, no. 1, r151 (30 str.).

2. DuUJMOVII, Vida, FIJAVg, GaGper, JoRRichard Oa\
the maximum number of cliques in a graph embedded in a surface. European journal of combinatc
01956698, 2011, vol. 32, no. 8, str. 1P2EP.

3. ALAM, Muhammad Jawaherul , CHAPLI CK, St evi
KOBOUROV, Stephen G., PUPYREYV, Sergey. Thresloddding and unitube contact representation o
graphs. V: BRANDST DT, Andreas ( ur .(uy), Grapkhbbgtc
concepts in computer science : 39th | nt-21y20131
revised papers, WG 2013, 39th International Workshop onGrapietic Concepts in Computer Scien
June 192 1 , 2 0 k,%Bermdny, (hectare notes in computer science, ISSNRER)B165). Heidelbe
[etc.]: Springer. cop. 2013, str326

4. FIJAVY, GaGper, Pl SANSKI , T o mesdémblyRdlypeptide e |
structures. MATCH CommunicationdMathematical and in Computer Chemistry, ISSNGEHR) 2014,
vol. 71, no. 1, str. 1292

5. FIJAVg, GaGper, NAKAMOTO, Atsuhiro. 0Odd «
Discrete Mathematics, ISSN 03863X. [Print ed.], 2016, vol. 339,lisstr. 168.78.

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



http://www.sicris.si/search/rsr.aspx?lang=slv&amp;id=9390

EKONOMIKA IN PODJETNI g TV O

Ul NI NA|l RT P KREURSESIYALRUS
Predmet: Ekonomi ka in podjetni Gtvo
Course title: Economics and Entrepreneurship
|l l anica nosi |l ULFRI
Member:

gtudi jski
RalLunal ni Gt vo i
stopnja, univerzitetni

n Ni
program)

progragtudiijska
Ll enitve

Semestri  Izbirnost
1.semestel izbirni

s n Letnik

Univerzitetna koda predmeta/University course code: 0568792

Koda ulLne enote na LI ani 63248
Predavanja Seminar Vaje Kl i ni L Drugeoblike Samostojno ECTS
/Lectures /Seminar [Tutorials /Clinical Gtudi delo
tutorials /Other forms  /Individual
of study student work
45 10 20 105 6

Nosilec predmeta/Lecturer:
Vrsta predmeta/Course type:

Jeziki/Languages:

Vaje/Tutorial:
Pogoji za vkljulLitev
Gtudijskih obveznost:i

Vsebina:
Vsebinski
razumevanje:
Osnovnih ekonomskih konceptov A
Posebnosti podjetni GA
osnovnih pojmov v poslovrior a L unov ¢ A
izkazih

konceptov, pomembnih za sprejemanje

pos!| ovni h naizeluspéha poslovan A
Lasovni vrednosti deA
konceptov pomembni h
pril oHnost A
met odol ogi j e av A
uporabe posl o
sredstev, gr a
doseganja zasl@nih ciljev A
A poslovnih modelov za rast podjetja

poudar ki

ToTo  ToTo Do ToToIw

pri r
vnega
ditev

®© QT
T o <

Temeljna literatura in viri/Readings:

Predavanja/Lectures:

TomaH Hovelija

izbirni predmet/elective course

ovenGLina

S|
Sl ovenGLi na

\ Prerequisites:

Content (Syllabus outline):
p r € The contents of the course include understandin

key concepts from economic theory
specificities of entrepreneurship process
key concepts in businésaccounting statemen
concepts that are important for business dec
making and assessment of business making
effectiveness

time value of money

concepts that are important for development
business opportunities

use of methodology of business plan

use of business plan fesource assembly,
entrepreneurial team formation and control o
entrepreneurial goal attainment

business model for further growth




DrnovGek, M. , Stritar,
2004.
HolLevar M., IlglilLar S.

fakulteta, 2007.

R. (2007) Ekormska fakultetd, k

, Zaman M. Osnove r al

Blank, Steve, Dorf, Bob: The Startup Owner's Manual: ThBysS&gp Guide for Building a Great

Company, 2012.

Cilji in kompetence:

Cilj predmeta je Gtude
ekonomskimi, poslovAdoi nan L ni mi k
procesom razvoja in pr
pril oHnost. gtudent
pomembna za razvojinz k or i GLanj e
priloHnosti in znanj a,

posl ovnega nalrtovanj e
oshovnih poslovnih modelov rasti podjetja.

Predvi deni Gtudi j ski r
Znanje in razumevanje:

gtudent osvoji tehnike
razvijanja poslovnih i
tehni ke vrednotenja pc¢
osvojjosnove poslovne in
jih zna vsebinsko upor

zakonitosti, strukture, procese, relacije in postop
poslovanju ter zna poskati povezave s prakso.
gtudent osvoji met odol
nalrt a.

Uporaba

Predmet je tesno povezan s poslovno prakso.
Spretnosti uporabne v

podjetja.
Refleksija:
gtudent bolje razume |
posl ovne prakse, pridc

ovrednotenja skladnosti med eeori L n i mi
praktilLnim ravnanjem i
Prenosljive spretnosti:

gtudent pridobi spretr
podatkov iz razlilnih
| KT in drugih didaktil
ustnega in pisnega sporazumevanj t er u |
javnih predstavitev.

Met ode poulevanja in
Predavanja: e na teden

gtudent i na predavanij.i

razumevanje osnovnih, predhodno omenjenih,

konceptov in metodol oc
Na predavanjih uporabl
posnetke in obiske zne
Lim bolj pribliHali pc
Vaje: 2 uri na teden

Na vajah Gtudent. utr j

koncepte, pridobljene na predavanijih. To znanje
praktilno preverjajo r

Objectives and competences:

The goal of the course is that student understanc
key economic, business & accounting ptamead
with process of opportunity development and
assessment. Student acquires key knowledge fo
development and exploitation of entrepreneurial
opportunities and methodology for business
planning. Student understands core business mc
for growth of aventure.

Intended learning outcomes:

Knowledge and understanding:

Student uses basic technigues of opportunity
development and techniques for entrepreneurial
opportunity exploration and assessment. Studen
acquires basic business and accounting termino
and its contextual use. Student understands con
rules, stratures, processes, and relationships in
business economics and knows how to relate the
business practice. Student acquires methodolog
business plan prepartion.

Application:

The course gives strong emphasis to practical us
acquired skills and dawledge and thus develops tr
students' ability to set up, run and grow a busine
Reflection:

Based on theoretical knowledge, the student will
able to recognize the patterns of entrepreneurial
behaviour when faced with best practices of
entrepreneurand on the basis of this connect the
with practical decisions.

Transferable skills:

Student develops ability to gather, interpret and
appropriately use various sources of information
capabilities of critical thinking, effective
communication and public speaking.

Learning and teaching methods:

Lectures: 3 hours per week.

In lectures students gain knowledge of above
mentioned basic concepts, methodology of
entrepreneurial process and planning of new
ventures. Case dtas are often used and guest vis
from entrepreneurs (and also videos) are used tc
convey to students the practical experience of
entrepreneurship.

Tutorials: 2 hours per week.



tem namenom Gtudent.i ¢ In tutorials, the theoretical knowledge discussed

Ll anov. Na koncu pr edr lecturesis reinforce8tudents practically impleme

pripravljenih posl ovni theirknowledge on business plan development.
students work in groups of maximum 5 members
the end of the course, business plans are evalug
and presented in front of the class.

NalLini ocenjevanjaDel eH/ V Assessment:

NaLin (pisni izpit Type (examination, oral, coursework,
naloge, projekt): project):

Sprotno preverjanj 50,00 % Continuing (homework, midterm exams)
kolokviji)

Projektno delo 50,00 % Project work

Ocene6-10 pozitivho, 5 negativno (v skle Grading: €10 pass, 5 fail (according to th
s Statutom UL). rules of University of Ljubljana).

Reference nosilca/Lecturer's references:

LEVSTEK, Al eG, HOVELJA, TomakH, PUCI HAR, Andi
factors : towards an adaptive it governance model. Organizacija : revija za management, informati
ISSN 131&454. [Tiskana izd.], nov. 2018, vol. 54, rsir. 28610.

KOJI1 i, Al eksandar , HOVELJA, TomaH, VAVPOTI | ,
informacijskih sistemov z uporabo hevristik
vestnik, ISSN 0043852. [Slovenskatiskana d . ]|, 2016, 58.t n. 83, Gt.
MAHNI | Viljan, HOVELJA, TomaH. The influen:i

undergraduate students' adoption of Scrum. International journal of engineering education; 185X (
2016, no. Jart A, str. 2122133.

VRHOVEC, Simon, HOVELJA, TomaH, VAVPOTI |, D:
organizational risks in software projects : Stakeholder resistance. International journal of project m
ISSN 026&863. [Print ed.], Aug. 2018l.\33, iss. 6, str. 126273

HOVELJA, TomaH, VASI LECAS, Ol egas, VAVPOTI | ,
elements comprising information system development methodologies on strategic business goals.
Technological and economic developrokatonomy, ISSN 202913. [Print ed.], 2015, vol. 21, no. 6, ¢
885898

HOVELJA, TomaH, VASILECAS, Olegas, RUPNI K, |
stakeholders on strategic information systems planning success in an @etehpdseyarad economic
development of ectB®hY022913. [Print ed.], 2013, vol. 19, no. 3, st¥4885

HOVELJA, TomaH. Information technology depl ¢
Ekonomski samallini: L makdtitawsBeogra8sM @iB264,02009, fvah 54, no. 183
str. 5688

Celotna bibliografija je dostopna na SICRISu:
https://www.sicris.si/public/jgm/search_basic.aspx?lang=slv&opdescr=search&opt=2&subopt=1&c
cmn&code2=auto&search_term=toma%C5%BE%2®hHoy a (za i zr . prof . d



ELEKTRONSKO POSLOVANE

Ul NI NA|l RT P REURSEIYALABUS

Predmet: Elektronsko poslovanje

Course title: Electronic Business

| l anica nosi l

Member:

gtudi jski progragtudijska s nlLetnik Semestri  Izbirnost

Multimedija, prva stopnja, univerzite Mu |l t i medi | a 1.semestel izbirni
program)

RalLunal ni Gt vo i n Ni Ll enitve 3.letnk 1.semestel izbirni

stopnja, univerzitetni program)

RalLunalni Gtvo inNi Llenitve 3.letnk 1.semestel izbirni

stopnja, univerzitetni program)

Univerzitetna koda predmeta/University course code: 0039614

Koda ulLne enote na LI ani 63249
Predavanja Seminar Vaje Kl i ni L Drugeoblike Samostojno ECTS
/Lectures /Seminar [Tutorials /Clinical Gtudi delo
tutorials /Other forms  /Individual
of study student work
45 30 105 6
Nosilec predmeta/Lecturer: Denis Tr Lek

Vrsta predmeta/Course type:

Jeziki/Languages:

Vaje/Tutorial:
Pogoji za vkljuLitev \
Gtudijskih obveznosti:
Vsebina:

Poglavja predmeta obsegajo:

Uvod in temeljne definicije.

Kratek zgodovinski pregled razvejoslovanja.
Sistemski pogled ngeslovanje skozi analizo

generilnih struktur (z
verige in verige dodar
na njihovo obnaGanje).
Tehnol oGki wvidiki RI F

komponentne arhitekture, digitain p | a Li | 1|
(BitCoin), semanti Lni
aplikacije.

Organizacijski vidiki: evolucija poslovnih funkcij,
procesov in informacijskih sistemov, novi poslovi
modeli, revizijski postopkCOBI.

Predavanja/Lectures:

izbirni predmet/elective course

Sl ovenGLi na
Sl ovenGLi na

Prerequisites:

Content (Syllabus outline):

The course contains the following themes:

1. Introduction and basic definitions.

2. Short historical overview of thdesiness field.

3. Systemic view onlrisiness through itsrggic

structures (internal and external logistic and

added chains, the influence of decision maki

on their behavior).

Technological views: EDI, XML, web service:

component architectures, digital payment sys

(BitCoin), semantic web technologigernet of

things and mobile applications.

5. Organizational views: evolution of business
functions, processes and information system

4.




Zakonodajni vidiki s poudarkora EEPEP,

ZEPEP-A, ter ZEKOM.

Speci filni vidiki na-Lr

posl ovanja: spremembe

uporaba formalnih metod (jezik Z), skladnost s

standardi kot je Common Criteria.

Varovanje intelektualne lastnine.

1. Zak!l julki

2. Addendum:
pokrivajo

Mini vl oHk
najnovej Ge

Temeljna literatura in viri/Readings:
D.
Dodatna literatura / Additional literature:

T Elékeeoksko poslovianjgje prosojnic, FRI,

new business models, auditing procedures

(COBIT).

Legislation views with emphasis on ZEPEP,

ZEPEP-A, ZEKOM.

7. Specific views related to development and
introduction of ebusiness systems: strategic
planning changes, use of formal methods
(language Z), and compliance with standards
Common Criteria.

8. Intelectual property issues.

9. Conclusions.

10. Addendum: Mini praicial tasks covering the
latest selected technological trends.

6.

Ljubljana, 2017.

R. KalakotaE-busingsaddison Wsley, New York, 2002.
Dave Chaffey: Business and-Eommerce Management, FT Prentice Hall, 2011.
Sterman J.: Business Dynamics, Prentice Hall, 2002.

Cilji in kompetence:
Cilj predmeta je seznce
organizacijskimi in zakonskimi (pravnimi) znaniji,

jih prinaGa el ektronssk
trendi na tem podrolj
usposobljenosti Gtuder

modelirati poslovni (pod)proces, razvije ustrezno
aplikacijo za-poslovanje v okviru tega (pod)proce
in jo integrira v zaledni informacijski sistem.
Kategorizirane kompetence:
-Sposobnost definiranij
kreativnih profesionalniteiz vov na po
ralunalni Gtva in infor
-Sposobnost profesionalnega komuniciranja v
materinem in tujem jeziku.

-Sposobnost biti skladen z varnostnimi,
funkcionalnimi in okoljskimi zahtevami.
-Sposobnost razumevanja in uporabe znanja

r a L u n anlinfiorm@tikevna drugih relevantnih
podrolLjih (organizaci|j
-Sposobnost samostojne
zahtevnih oz. man j kor
organi zacijskih opravi

Predvideni Gtudijski r
Po opravljenem predmet
-razumel koncepte elektronskega poslovanja;

-poznal kljulLne posl ov
poslovanja:

-sposoben razvoj a
poslovanja in njihovega upravljanja;
-sposoben integracije pridobljenih znanj z drugin
pridruHenimi inHenirsek

osno

Objectives and competences:

The objective of the course isaaniliarize students
with technological, organizational and legal
knowledge that is required ibuesiness along with
the latest trends in this area. The emphasis is or
practical skills, i.e., students model a business
(sub)process, develop a necesdausimess
application and integrate it with the background
information system.

Categorized competences:

- The ability to define, understand and solve cree
professional challenges in computer and informe
science.

- The ability of professional commutiaain the
native language as well as in a foreign language
- Compliance with security, functional, economic
environmental principles.

- The ability to understand and apply computer a
information science knowledge to other technica
relevant &lds (organisational science, etc).

-The ability to independently perform less demar
and less complex engineering and organisationa
requiering the application of in computer and
information systems domain.

Intended learning outcomes:

After completing this course a student will:
-understand the key concepts-blisiness;

-know the key business solutions in the area of €
business;

-be able to develop basic solutionsdougness anc
their administration;

-will know how to integrate acquired knowledge \
associated engineering areas, in particular inforr
systems development, web and mobile applicatic



informacijskih sistemov ter spletnih in mobilnih | -will be familiar wit the basic principles of busines

aplikacij; thinking;
-obvliadal temel jne kon -wilbeabletoprepare shortarticles and their or
razmi Gl j anj a; presentations with themes in the areabofsmess.

-sposoben samostojne pisne in ugtadstavitve
probl emat i keslownjgpodr ol j

Met ode poulevanja i n Learningandteaching methods:

Predavanja, vaje s projektnim delonk(pra L n e Lectures, laboratory work (with practical prototyf

prototipne implementacije), lastne predstavitve. i mpl ement ati ons), st uc

Udel eHba na vajah | e cAtendance of laboratory work is mandatory (the

udel eHbe se dol oli ob exactpercentageis announced at the beginning

Nosilec predmeta | ah k cstudyyear).

tudi na predavanjih. The lecturer may impose mandatory attendance

lectures.

NaLini ocenjevanja Del eH/ V Assessment:

50 % ocene predstavlja sprotno delo 50,00 % 50% of the final grade is obtained on the

Gtudenta v obliki basis of omgoing laboratory wk (home

(domale naloge, kv works, quizzes, practical project
implementations and presentations).

50 % ocene pa predstavlja izpit, ki je 50,00 % The other 50% is obtained on the basis ¢

naleloma v pisni o written exam, or written and oral exam (t

in ustni obl i ki (p lecturer may decide that a seminal work

namesto ustnega izpita uvede seminar). replaces the oral exam).

Za uspeGno opravlj To be eligible for the written exam, a

predmetu morata biti pozitivni obe delni candidate must have successfully compl

oceni. Pristop k pisnemuz pi t u j laboratory work, and filled other

po uspeGno opravlj obligations related to lecturing that the

vajah (in v primeru dodatnih zahtev, ki s¢ lecturer may have imposed. For success

nanaGaj o na pr e dtey completition of the course both grades h
to be positive.

Ocene: 810 pozitivho, 5 negativno (v skle Grading: €10 pass, 5 fail (accomlito the

s Statutom UL). rules of University of Ljubljana).

Reference nosilca/Lecturer's references:

TR| EK, Deni s, BRODNI K, Andrej . Hard and sof i
computing systems irhealth. IEEE wireless communications, 135861284. [Print ed.], Aug. 2013, vo
20, no. 4, 8 str., ilustr. [COBISS[510091092].

TR| EK, Denis. Trust management in the per-va:
7993. [Print ed.], 2011, vol. 9, no. 4, stB55ustr.
http://ieeexplore.ieee.org/stamp/stamp.jsp?tp=&arnumber=5968087&tag=1. [COHISHRS4836].
ZUPANI 1|, Ev a, TRI EK, Deni s. QADE a novel
in ecommerce environments with subjectivity consideratiomdlegical and economic development of
economy, ISSN 202®13. [Print ed.], 2015, vol. , no. , s80,Jilustr.
http://www.tandfonline.com/doi/abs/10.3846/20294913.2015.1022810#AXXiBVG70, doi:
10.3846/20294913.2015.1022810. [COBIEB1536328643].

TR| EK, Denis. Qualitative assessment dynami
International journal of information technology & decision making. [Online ed.], 2014, vol. 13, no- 1
173, doi: 10.1142/S0219622014500072. [COBIBS.@&341204].

TORJUSEN, Aril d B., ABIl E, Habt amu, PAI NTSI L,
Towards rustime verification of adaptive security for 10T in eHealth , Proceedings of the ECSA 201
Workshops & Tool Demos Track : ECSAW '14, (ACM prowgedSSN 2168081). New York (NY): The
Association for Computing Machinery, 2014,-8trildstr. http://dl.acm.org/citation.cfm?id=2642807
[COBISS.SID 10728532].



Celotna bibliografija je dostopna na SICRISu:
The whole bibliography can be obtamtettie below URL.:
http://sicris.izum.si/search/rsr.aspx?lang=slv&id=7226



http://sicris.izum.si/search/rsr.aspx?lang=slv&amp;id=7226

FIZIKA

Ul NI NA| RT P KREURSEISYAUABUS

Predmet: Fizika

Course title: Physics

|l l anica Inhosi | ULFRI

Member:

gtudi jski progragtudijska s nlLetnik Semestri  Izbirnost
RalLunal ni Gt vo i n Ni Ll enitve 1lletnk 1.semestel obvezen
stopnja, univerzitetni program)

Univerzitetna koda predmeta/University course code: 0039578
Koda ulLne enote na LI ani 63205

Predavanja Seminar Vaje Kl i ni L Drugeoblike Samosbjno ECTS
/Lectures /Seminar [Tutorials /Clinical Gtudi delo
tutorials /Other forms  /Individual
of study student work
45 30 105 6

Nosilec predmeta/Lecturer: Borut Paul Ker Gevan
Vrsta predmeta/Course type: | obvezni predmet/compulsory course

ovenGLina

Jeziki/Languages: Predavanja/Lectures: S|
Sl ovenGLi na

Vaje/Tutorial:

Pogoji za vkl julitev \ Prerequisites:

Gtudijskih obveznost:i

Vsebina: Content (Syllabus outline):

predavanja: lectures:

Mehanika Mechanics

Uvod: Uporaba vektorjev in odvodov ter integralc 1. Introduction: use of vectors, derivatives and
fiziki. integrals in physics.

Kinemati ka tolLkast ega 2. Kinematics ofthe poitike body.
Dinami ka tolLkastega t e¢3. Dynamics ofthe poidike body: mass, forces,
zakoni, gravitacija. Newton laws, gravitation.

Del o, energija, mol. 4. Work, eergy, power.

Gi balna koliLlLina, t r ki 5 Momentum, collisions.

Dinami ka togih r azseHr6. Dynamics of physical bodies: mass center,

vztrajnostni moment , \ torque, moment of inertia, angular momentur

Mehanska hanja in valovanja. 7. Mechanical oscillations and waves.

Elektrika in optika Electricity and Optics

El ektrostatika: el ekt rl Electrostatics: electric charge, electric forces
triLno polje in el Electric field and el potential.

El ek 2.
Snov v el ektrilLnem pol 3. Matterin electric field.
El ektrilna vezja z enc4. Directcurrent(DC) circuits




Magnetostatika: trajni magneti in elektromagneti
magnetna sila.

Magnetno polje, magnetni pretok.

Snov v magnetnem polju.

Indukcijski zakon, induktivnost.

Vezja z izmenilLnim ele
transformator.

El ektriLni ni hé&nowalovakje. ¢
Svetloba kot elektromagnetno valovanje, interfer
ukl on, optilna vlIakna
vaje:

Namen vaj pri predmetu fizika je dvojen:

1. Utrjevanje pri predavanjih obravhavane snov
raLlunski mi pri mer. [

2. kvalitativna in kvantitativha predstavitev

posebnih primerov, Kk
ralunal ni Gtva in inf
Pri vajah Gtudenti s ¢
nal oge, zato je udel et
domale :nal oge

Namen do ma Lpiotho preeeljanjgzngnie

in razumevanja ulne st

Temeljna literatura in viri/Readings:

5. Magnetostatics: permanent magnets and
electromagnets, magnetic force.

Magnetic field, magnetic flux.

Matter in magnetic field.

Induction law, inductivity.

Circuits with alternating electric (AC) current,
electric transformer.

Electric oscillator, electromagnetic waves.
Light as electromagnetic radiation, interferen
diffraction, optical fibers and optical
communications.

©Co~No

10.
11.

exercises:

The aim of exercisesphysics is twofold:

1. Strengthening of the concepts considered in
lectures with numeric examples, and

2. Qualitative and in quantitative presentation o
some specific examples relevant for the stud
of computer science and informatics.

With the help of th assistant students solve

numerical exercises, therefore the presence of

students is obligatory.

home exercises
The aim of home exercises is to regularly test
understanding and knowledge of the current topi

1. R. Kladnik: VMesb&o$hil ska fopgli atani pojavi (

2. R. Kl adni k: WEtekoGokakaatomika (DZS Ljubl

3. M. AmbroHi L, I Dr ev edu@enko @lreandii kv,o M.s pMieltfna

Dodatna literatura

1. J. Strnad, Fizi ka, 1. del , 2. del (DMFA za

2. D. Halliday, R. Resnick, J. Walker, Fundamentals of Physics &. Wileyn s , vel izd

Zbirke nalog

1. J. gitnik: Univerzitetne fizikalne naloge,

2. R.Osredkar: Fizikei zpi tne nal oge (Zal oHba FE in FRI

3.1 Dr e demGe&k B. Goliozb,f ilz.i kSee rzGa :GtNiadl eongtee t
zal oAni Gt vo, Ljubljana 2003).

4, D. Horvat, J. MoHina, R. PetkovGek, Naloge

Ljubljani 2007).

Cilji in kompetence:

gtudent i pridobijo poc
pojavih in zakoni h na
magnetizma ter valovne optike. Spoznajo

naravoslovnga nanst veni prist
probl emov, ki sl odiojence
izgradnjiaal i ti Lni h model ov
oshovi merskih podatkov. Pridobljeno znanje

predstavlja podlago zze¢
razlilnih tehni Gkih pr
Predvideni Gtudi j ski r

Objectives and competences:

The students attain extended knowledge on natt
phenomena and related laws of phisite fields
of mechanics, electricity,magnetism and wave 0}
They became familiar with the scientific method
problem solving, whict
d this is construction of the analytical models of
investigated phenomena on thesbasmeasuremer
data. The obtained knowledge provides a base f
construction of analytical models in solving vario
technical problems.

Intended learning outcomes:



Po uspeGnem zakl|l julLku
-sposten izkazati znanje in razumevanje osnovr
fizikalnih zakonov s ¢
elektromagnetizma,

-sposoben kvantitativno obravnavati posamezne
konkretne fizikalne pojave v naravi,

-sposoben opisati osnove fizikalnega pristopa k
znanstvenemeksperimentu na podlagi zgodovins
odKkritij,
-sposoben z

uporabo za

orodi j in pristopov (r
analitilno reGit.i repr
-poznal pomen in nalin

modelov, kso v primeru fizike pregledni in
sorazmerno preprosti,
fizikalnih problemov,

-sposoben v prihodnosti aplicirati fizikalni pristop
met ode (poenotavitev r
upeljava ohranitvenih izrekov) pri obravnavi
prool emov v ralunal ni Gt

After the completion of the course a student will
able to:

-understand the fundamental laws of physics froi
the field of classical mechanics and electromagn
-perform quantitative treatment of specific physic
phenomena in nature,

-describe the basics of the physics approach in ¢
scientific experiment based on historical discove
-use advanced mathematical tools and approact
(e.g. Calculus) for analytic solutions for represen
physics problems,

-conceptualize the significance and methods of
analytical models, which are in physics
straightforward and comparatively simple, for sol
different physics problems,

-apply in future studies the physics approach ant
methods (simpilfied models,idapproximations,
introduction of conservation laws) when solving
problems in computer and information science.

Met ode poulevanja i n Learningandteaching methods:

Predavanja, raluns ke \ Lectures, calculus exercises with oral participatic

naloge. Poseben poudarek @ s pr ot n e homework problems.

domali mi nal ogami i n r Special attention is given to continuing work bas
on homework problems and group work at calcu
exercises.

NalLini ocenjevanjaDel eH/ V Assessment:

NaLin (pisni izpit 100,00 %  Type (written exam, oral exam, homewo

domale naloge in p problems and prages): Final (written and

izpit, ustno izpra oral exam): the paondition for a positive

projekti): KonlLno grade of the exam are fuliflled obligation:

izpit):pogoj za pozitivho oceno izpita so the continuing work (homework, project

opravljene obveznosti sprotnega dela work) in the current year of studies.

(domalLi h nalog in Grading: 610 pass, 5 fail (according to th

Gt udi j s k e m10dpezitiwno, 5 O rules of Univeity of Ljubljana).

negativno (v skladu s Statutom UL).

Reference nosilca/Lecturer's references:

AAD, G., CINDRO, VlIadimir, DELI YERGI YEV, Mal

FRATI NA, SaGa, GORI gEK, Andrej, KERgEVAN, B«

BoGtj an, MANDI | , Ligar, MMKUO®VI Mar k o, TYKHONO!

Collaboration. A particle consistent with the Higgs boson observed with the ATLAS detector at the
hadron collideiSciend&SN 00368075, 2012, vol. 338, no. 6114, str.-1588, doi:

25. 6. 2017:

10.1126/science.12320[COBISS.SID 2646455 JCR SNIP, WoSd o

Listih ciScetdoow A6CI )8&. 45017: Gt. <citatov (TC)
AAD, G., CI NDRO, VIadimir, DELI YERGI YEV, Mal
FRATI NA, SaGa, GORI gEBKor vAtndReaeyl,, KKERAMB/EARGER,
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INTELIGENTNI SISTEMI

Ul NI NA|l RT P REURSEIYALABUS
Predmet: Inteligentni sistemi
Course title: Intelligent Systems
| l anica nosi l
Member:
gtudi jski progragtudijska s nlLetnik Semestri  Izbirnost
RalLunal ni Gt vo i n Ni Ll enitve 3.letnk 1.semestel izbirni
stopnja, univerzitetni program)
RalLunal ni Gt vo i n Ni Ll enitve 3.letnk 1.semester izbirni
stopnja, univerzitetni program)

Univerzitetna koda predmeta/University course code: 0039643

Koda ulLne enote na LI ani 63266
Predavanja Seminar Vaje Kl i ni L Drugeoblike Samostojno ECTS
/Lectures /Seminar [Tutorials /Clinical Gtudi delo
tutorials /Other forms  /Individual
of study student work
45 6 24 105 6
Nosilec predmeta/Lecturer: Mar ko Robni k gi konj a

Vrsta predmeta/Course type:

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

Pogoji za vkljulLitev

Gtudijskih obveznost:i

Za uspeGno del o je pot

statistike in programiranja.

Vsebina:

Teme predavan;j:

1. Strojno ulLenje in pol
osnovnih algoritmov.

2. Predprocesiranje podatkov, diskretizacija, 2.
vizualizacija. 3.

3. Inteligentna analiza podatkov. 4.

4. GrulLenje podatkov. 5.

5. Osnovni principi str
ulenja, kombiniranje®6.

6. Paralelno distribuirano procesiranje in umetn
nevronske mreHfe. 7.

7. Osnovni principi mo d
modédiranje, kakovost modelov, evaluacija 8.

modelov.

izbirni predmet/elective course

Angl eGLi na
Angl eGLi na

Prerequisites:

Knowledge of basic statistics and programming.

Content (Syllabus outline):
Lecture topics:

Machine learning and data miningraew of
basic algorithms

Data preprocessing, discretization, visualizat
Intelligent data analysis.

Clustering.

Basic principles of machine learning (ML),
evaluation of learning, combining ML algorith
Parallel distributed processing and artificial n
networks.

Basic principles of modelling: learning as
modelling, model quality, model evaluation.
Statistical modelling: Bayesian reasoning, lin
models, regression models, multivariate mod
norntpalmetric models, stochastic processes




8 StatistilLno modelira
linearni in regresijski modeli, multivariatni

model i, neparametril
procesi.
9. Evolucijsko ralunanj

rojev, optimizacija s kolonijo mravel,.
10. VelLagentni Si st emi
agentne arhitekture ir
Ssi st emi za inteligentr
11. Procesiramjnaravnega jezika: vektorska
predstavitev besedil, korpusne metode, pridobiv:
informacij, povzemanje, tekstovno rudarjenje.

9. Evolutionary computation: genetic algorithms
swarm intlligence, ant colony optimization.

10. Multiagent systems: overview of intelligent ag
agent architectures, multiagent systems for intell
problem solving.

11. Natural language processing: vector present
of documents, corpus based methods, informatic
extraction, automatic summarization, text mining
12. Reinforcement learning: basic approaches ai
algorithms, Q learning, TD learning.

12. Spodbujevano ulenj

algoritmi, Q ulLenje, 1

Temeljna literatura in viri/Readings:

Kononenko, M. Robnig i konj a: I nteligentni sistemi, Zal

I. Kononenko, M. Kukar: Machine Learning and Data Mining, Horwood publ., 2007.
S.J. Russell, P. Norvig: Artificial Intelligence: A Modern App8rd@d. Prentice Hall, 2009.

Cilji in kompetence:

Cil | predmeta je Gtude
inteligentnih sistemov, ki vsebuje nabor orodij in
pristopov za reGevanje
nepraktilno reGevati z
morajo biti sposobni t
uporabiti na realnih problemih iz znanstvenega ir
posl ovnega okolja. gt
problem sposobni presoje, katero od predstavlje
tehni k uporabiti, ter

Spl oGne kompetence:
sposobnost r azu mfsicaanihe
izzivov,
sposobnost
in tujem jeziku,
sposobnost samostojne uporabe pridobljenega z
za reGevanje tehnilLnit
ralunalni Gtvu in infor
seznanjenost z raziskovalnimi metodami p o d
ralunalni Gtva in infor

profesional

Predmetnas peci fi Lne kompet
uporaba osnovnih algor
predpriprava podatkov za podatkovno rudarjenje
izbira pomembnih atributov
viednotenje odl olLi
uporaba sistemov za podatko rudarjenje
uporaba sistemov za optimizacijo z evolucijskim
ralunanjem

analiza besedil s tehnikami podatkovnega rudar;j

t ver

uporaba orodi|j Za spoc
Predvideni Gtudijski r
Ob koncu predmeta bodc

Objectives and competences:

The goal of the course is the students to become
acquainted with the field of intelliggrgtems, whicl
includes a collection of tools and approaches for
solving problems which are difficult or unpractice
tackle with other methods. Students will be able
apply the gained theoretical knowledge omvoekl
problems from scientific and mess environment.
The students shall be able to decide which of the
presented techniques should be used for a giver
problem, and to develop a prototype solution.

General competences:

the ability to understand and solve professional
challenges in computend 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 scier
problems in computer and information science,
familiarity with research methods in the field of
computer science.

Subjectspecific competences:

using basic machine learning algorithms
preprocessing data for data mining

feature subset selection

evaluation of decision models

using data mining systems

using optimizations packages with evolutionary
techniques

text analysis and text mining

using reinfocement learning tools

Intended learning outcomes:
Upon course completion the student will:



poznal. in uporabljaldi
uporabljajo pri modeliranju inteligentnih sistemo
poznali in uporabljaliorodjaa st r oj no

poznali in uporabljali pristope za analizo besedil

reGevaldi in analiziral
sistemov z uporabo znanstvenih metod
uporabljal:i in vrednot

modeliranje in podatkovno rudarjenje
sposobni analize probl
sistemov in izbora primernih tehnik za njihovo
reGevanije

uporabljali in medsebojni primerjali metode
evolucijskega ralunanj

Met ode poulevanja in
Predavanjaiaje z ustnimi nastopi in predstavitvar
seminar sKki nalLin del a
bodo v manj Gih skupine
problem. Skupine bodo
Vv pisnem porolilu in g
kratkepr edst avitve, ki |je

know and use various tehniques antiodstfor
modelling of intelligent systems

know and use machine learning tools

know and use text analysis approaches

solve and analyze examples of intelligent systen
using scientific methods

use and evaluate tools for statistical modelling ai
data mining

be capable to analyze problems from the area of
intelligent systems and choose adequate approa
for their solutions

use and compare different approaches for
evolutionary comuting

Learning and teaching methods:

Lectures, assignments with written and oral
demonstrations and presentations, seminar work
homework. Students from small project teams ar
autonomously solve assignments based difiereal
problems. Th teams describe their solutions in
written reports and prepare short oral presentatic
Written reports and oral presentations are grade

NaLini ocenjevanja Del eH/ V Assessment:

NalLin pi sni i n us Type: written and oral exam, coursework
project.

Sprotno preverjanj 50,00 % Continuing: homework, project work.

kolokviji in projektno delo.

KonLno preverjanje 50,00 % Final: written and oral exam.

Ocene: 610 pozitivno, 5 negativno (v skle Grading: 610 pass, 5 fail (according to th

s Statuom UL). rules of University of Ljubljana).

Reference nosilca/Lecturer's references:

Pet najpomembnej Gih del/ Five most i mportani

1. ROBNI K ¢ K @d Data,gendtaiars for learning systems based on RBF néBitks.
transactions on neural networks and learMayg g@dtémel. 27, no. 5, pp.-928.

2. PI'l ULI N, Mat ej, ROBNI K gl KONJA, Mar ko . Han
clas#ier for medical decision making. Expert systems with applications, Nov. 2014, vol. 41, no.
75247535.

3. ROBNI K gl KONJA, Mar k o, VANHOOF, Koen. [HEtaal
mining and knowledge di266vempol. 14, no. 2, pp. 223.
4. KRANJC, Janez, ORAI, Roman, PODPE| AN, Vi d,

ClowdFlows: online workflows for distributed big data mining. FGCS, 2017, vol. 688pp. 38
5. ROBNI K gl KONJA, Mar ko, KONONENKO, Il gor .
IEEE Transactions on Knowledge and Data EXQ§i@e2€ift); 58800.
Celotna bibliografija je dostopna na SICRiBu/sicris.izum.si/search/rsr.aspx?lang=slv&id=8741
Complete bibliography is available in SIGRIS!/sicris.izum.si/search/rsr.aspx?lang=eniz&741

E x
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|IZBRANA POGLAVJAIZRA|l UNAL NI g T VORMATKEI I

N F

Ul NI NA|l RT P REURSEIYALABUS
Predmet: |l zbrana poglavja iz ralunal ni G
Course title: Topics in Computer and Information Science
|l l anica nosi |l ULFRI
Member:

gtudi jski
RalLunal ni Gt vo i
stopnja, univerzitetni

n Ni
program)

progragtudiijska
Ll enitve

Semestri  Izbirnost
2.semestel izbirni

s n Letnik

Univerzitetna koda predmeta/University course code: 003597

Koda ulLne enote na LI ani 63225
Predavanja Seminar Vaje Kl i ni L Drugeoblike Samostojno ECTS
/Lectures /Seminar [Tutorials /Clinical Gtudi delo
tutorials /Other forms  /Individual
of study student work
45 30 105 6

Nosilec predmeta/Lecturer:

Vrsta predmeta/Course type:

Jeziki/Languages:
Vaje/Tutorial:

Pogoji za vkljulLitev
Gtudijskih obveznost:i
Vsebina:

Predmet je namenjen predstavitvi izbranih tem, |
zani miva zaradi novi h

met odol oGki h prebojev

uporabnosti v praksi, ter kot taka niso zajeta v o
predmetih v programu. Predmet je med drugim
namergn tudi vVvkIljulLevanj
predavateljev v pedagc
Podrobna vsebina se dc
na predloge in strokovno usmeritev izbranega

predavatelja.

Temeljna literatura in viri/Readings:
Temel jna |iteratura

Predavanja/Lectures:

S e

izbirni predmet/elective course

S|
S|

0\
(O

Angl eGLi na,
Angl eGLi na,

Prerequisites:

Content (Syllabus outline):

The course is intended for introducing students t
topicswhich are interesting due to recent theoreti
findings, methodological breakthroughs or for the
applicative value, and are as such not included il
the existing curriculum. The course is also intenc
also for including visiting established researahd
lecturers in lectures at FRI the specific topic is
determined yearly.

predpi Ge vsako | eto |

Determined yearly, with respect® current topic of the course.

Cilji in kompetence:

Objectives and competences:



Cilj predmeta je spozr
praktilLne i mpl ementaci
najnovej Gih pristopov

ralunalni Gtva in infor
Predvideni Gtudijski r
Po uspeGnem zakl julLku
-spoznal nova podrolj a
predmetni ku Ge niso ze

-;uporabl jal
podrolLja ralunalni Gtyv

naj novej Ge

[
-razune v a | pri mernost. iz
ralunalni Gtva in infor
primerov v poslovnih okoljih,
-reGeval kompl eksne pr
sisteme.
Met ode poulevanja in

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:

After the completion of the course a student will:
-obtain a broadeverview and understanding of t
field of study, and of up to date methods and
concepts,

-apply current approaches and techniques from f
specific field of computer and information scienc
-understand the advantages of the chosen apprc
in compute and information science in solving
specific practical tasks,

-solve complex problems, design complex syster

Learning and teaching methods:
Lectures, lab exercises

NaLini ocenjevanja Del eH/ V Assessment:

NaLin (pisni i1izpit Type (examination, oral, coursework,
naloge, projekt): project):

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

KonLno preverjanje 50,00 % Final (written and oral exam)

Ocene: 610 pozitivno, 5 negativno (v skle
s Statutom UL).

Reference nosilca/Lecturer's references:

Grading: €10 pass, 5 fail (according to th
rules of Universy of Ljubljana).



| ZRA| UNLJI VOSYNSKM RAHTEVNOS3

Ul NI NA| RT P KREURSEISYAUABUS

Predmet: l zralunljivost in ralunska zah:
Course title: Computability and Computational Complexity

| l anica nosi l

Member:

gtudi jski progragtudijska s nlLetnik Semestri  Izbirnost
RalLunal ni Gt vo i n Ni Ll enitve 2letnk 1.semestel obvezen
stopnja, univerzitetni program)

RalLunal ni Gt vo i n Ni Ll enitve 2letnk 1.semestel obvezen
stopnja, univerzitetni program)

Univerzitetna koda predmeta/University course code: 0039588
Koda ulLne enote na LI ani 63283

Predavanja Seminar Vaje Kl i ni L Drugeoblike Samostojno ECTS
/Lectures /Seminar [Tutorials /Clinical Gtudi delo
tutorials /Other forms  /Individual
of study student work
45 30 105 6

Nosilec predmeta/Lecturer: Borut RobilL

Vrsta predmeta/Course type: = obvezni predmet /compulsory course

Jeziki/Languages: Predavanja/Lectures: Sl ovenGLi na
Vaje/Tutorial: Sl ovenGLi na

Pogoji za vkIljulLitev v Prerequsites:

Gtudijskih obveznost:i

Vsebina: Content (Syllabus outline):

Predavanja: Lectures:

1. UvodAlgoritem intuitivno. 1. IntroductioAlgorithm intuitively.

2. Zgodovindriza v osnovah matematike 20. 2. HistoryfFoundational crisis in 20th century
stoletja. ReGevanje mathematics. Solving the crisis. Formal syste
Hilbertov program. Godlova izreka. Hi |l bertds program. G

3. Uvod v it zKafupkj aVvgs 3. Introductionto computaldiidy:is algorithm and
RalLunski m-0 wligbva teza.C h u computation? Models of comp. Chufelting

Turingov str o] in ra thesis. Turing machine and versions.

4. Uni ver zal ni TS. Mo d e Nondeterminism.
namensKki raLlunal ni ki 4. Universal TM. RAM model and general purpc
rekurzivno definiran computers. Recursion theorem, recursive

5 Nei zr alegkh hj mmo 8t c a. definitions and execution.
probl emi. Nei zr alunl 5 IncomputabilBets vs. languages. Decision
Met ode za dokazovanj problems. Incomputable problems exist.

(diagonalizacija, prevedbe, Riceov izrek) Prir Methods of proving incomputability
neizr. problemov in (diagonal z at i on, reduct i«



podrolLjih. (Osnovno o
hieararhijah.)

6. Avtomati, gramatike, jeilo:n L n i avt
regularna gramatika, izraz in jezik. Skladovni
avtomat, kontekstno neodvisna gramatika in
jezik. Linearno omejeni avtomat, kontekstno
odvisna gramatika in jezik. Primeri in uporab:

7. Uv od skozaheeuhbstns ovna, p

druge zahtevnosti. L
Razreda P, NP, EXP in drugi.- NP
polnost/teHkost in n
uporaba.

8. Obvl adovanj ®sndavedk i h
verjetnostnem, aproksimativnem in paatel
ralunanju. Osnovno o
dokazovaniju. Primeri v praksi.

9. Novej GOspovsoboopi kvan

Temeljna literatura in viri/Readings:
B.

Examples of incomputable problems and
consequences in various fields. (Basics of re
computability and hierarchies.)

Automata, grammars, lan§irdteautomata,

regular grammars, expressions and languagt

Pusidown automata, contekée grammars anc

languages. Linear bounded automata, conte:

sensitive grammars and languages. Example
application.

7. Introduction to computational cohplex#yace,
and other complexities. Easy and hard proble
ClasseR, NP, EXP and other complexity
classes. NBompleteness/hardness and meth
of proving it. Examples and applications.

8. Coping with hard prolidasiss of randomized,
approximation, and parallel computing. Basic
interactive proving. Examples andliappon.

9. Recent approaBheis of quantum computing.

6.

R Bhb Folindations of Computabilitgpitiegey, 201do appear)

S.Arora, B.BardaBomputational Complexity: A modern @pprbedhe Univ Bss (2009)

Dodatna literatura:

M. Sipserntroduction to the Theory of ConpotsieTechnology (2006)

B. RApboksinacijski algarfnai | o Hb a

Cilji in kompetence:

Cilj predmeta je dvoj e
sodobnim znanjem s poc
ralunal ni Gtva in 2) Gt
to znanje uspeGno upor
Vv praksi.

Predvideni Gtudijski r
gtudent bo po opravl je
irazumel del ovanje in

regularnih jezikov, izrazov in gramatik;

fi razumel delovanje in uporabo skladovnih
avtomatov, kontekstno ogvisnih jezikov in
gramatik;

- razumel delovanje in uporabo Turingovih stroje
izralunljivih ter izre
razumel (Church/Turingovo) Tezo o
zralunljivosti in zve
izralLunljivo preGtevr
dl oLl jivi mi (pol odl ol
spoznal nekaj ner eGl
razumelviogo e det er mi ni z ma
razumel Lasovno ali
alunskim problemov ir
DTIME, NTIME, DSPACE, NSPACE, and P, NF
)

razumel pojme NPolnostiin NPt e Hk o s t
alunskega probl ema;

1 R ) Jen ! 3 @ REau Hhaien }

~—~ =

= Dt @D

FE i n

FRI, 2. izd. (20

Objectives and competences:

Major part of the course is devoted to computabi
and computational complexity theory emphasizir
application on various disciplines of computer
science. In part the course covers the historical
development of the field as well as its recent
achievements, again focusing on practical proble
solving.

Intended learning outcomes:

After completing the course the student will:

fi understand the working, properties, and use ¢
finite automata, regular languages, expressions,
grammars;

fi understand theorking, properties, and use of
pushdown automata, contéde languages and
grammars;

- understand the working, properties, and use of
Turing machines computable and computably
enumerable (c.e.) languages;

fi understand the (Church/Turing) Computability
Thesis, and the link between computable (c.e.,

| incomputable) languages and decidable (semi

decidable, undecidable) problems;

i be acquainted with selected incomputable
computational problems;

fi understand the role of naleterminism in
computation;

fi undergand the timeand spaceomplexity of

computational problems and fundamental compl



- spoznal problem SAfekatere druge Npblne classes (DTIME, NTIME, DSPACE, NSPACE, al

probleme ter metodo dokazovanjapihosti s P, NP, ¢é)

prevedbo. fi understand the concept of MBmpleteness and
NP-hardness;
i know the SAT, some other MBmplete
problems, anthe method of proving NP
completeness by reduction.

Met ode poulevanja i n L Learningandteaching methods:
Predavanja, domale nal Lecturesand exercise groups, homework
vajah. Poudar ek j e na assignemnts. Frequent homework assignemts sl
samostojnem del u pr i \ notbetime casuming. Some of the homework
nalogah. assignments will be more demandippjectsd
which may be distibuted to students divided in
groups.
NaLini ocenjevanja Del eH/ V Assessment:
NalLin (pisni izpit Type: exam, oral, coursework, project
naloge, projekt): Oceno sestavijatadela: Continuing: homework, project work
prvi (50%) je za sprotno delo, 50,00 % Continuing: homework, project work
drugi (50%) pa za ustni in pisni izpit. 50,00 % Final: written and oral exam
Obveznosti pr edmet Grading: €10 pass, 5 fail (according to th
l e, Le sta oba del rules of University of Ljljana).

sodijo vaje in seminarske naloge. Ocene
10 pozitivno, 5 negativno (v skladu s
Statutom UL).

Reference nosilca/Lecturer's references:
R OB | | The HBundations of Computabilitysphiegey, 2014 (to appear)

BEZENgEK, M. | ROBI | , B. A survey of par al linel
J. Par. Progra#28+%319, 2013

MI HELI |, J ., MAHJ OUB, A . ;stage AeRitheNoice proBlems urided B | |
uncertaintyEur. J. Oper. R281(2):39203, 2010

MI HELI | , J., Ra@rButd probledBnontpuit. Optimia. IAEE(3):55566, 2010
TROBEC, R., ¢gTERK, M., ROBII|, B. Computati ol

PetrovGalerkin method€omput. Stru8z(1/2):8490, 2009.
Celotna bibliografija je dostopna na SICRISu:
http://sicris.izum.si/search/rsr.aspx?lang=slv&id=5202



http://sicris.izum.si/search/rsr.aspx?lang=slv&amp;id=5202

KOMUNIKACIJSKI PROTOKOLI

Ul NI NA|l RT P REURSEIYALABUS
Predmet: Komunikacijski protokoli
Course title: Communication Protocols
|l l anica nosi |l ULFRI
Member:

Semestri  Izbirnost
2.semestel izbirni

s n Letnik
3.letnik

gtudi jski
RalLunal ni Gt vo i

progragtudiijska
n Ni Ll enitve

stopnja, univerzitetni

program)

Univerzitetna koda predmeta/University course code: 0100867

Koda ulLne enot
Predavanja Seminar
/Lectures /Seminar

45

Nosilec predmeta/Lecturer:

Vrsta predmeta/Course type:

e na LI ani 63258
Vaje Kl i ni L Drugeoblike Samostojno ECTS
[Tutorials /Clinical Gtudi delo
tutorials /Other forms  /Individual
of study student work
30 105 6
Mojca Ciglaril

izbirni predmet/elective course

Jeziki/Languages:
Vaje/Tutorial:

Predavanja/Lectures:

ovenGLina

S|
Sl ovenGLi na

Pogoji za vkl julitev \ Prerequisites:

Gtudijskih obveznosti:

Opravljen izpit Raluné&PassedComputer communications. Solid knowle
Zznanje s tega podr ol j &fromthe area of networking.

Vsebina:

Uvod, vloga komunikacijskih protokolov in njihov
pomen v sodobnih omretf
protokolarne storitve.

NalLrtovanje komuni kaci
Formalna specifikacija komunikacijskih protokolc
Metode, tehnike in orodja za analizo in testiranje
komunikacijskih protokolov

Standardni usmerjevalni protokoli (usmerjanje zr
avtonomnega sistema, globalno usmerjanje mec
avtonomnimi sistemi).

V e L stavaigrotokoli (protokoli za prenos zvok

Content (Syllabus outline):

Introduction and role of communication protocols
modern networks. Protocol stack aratqrol
services.

Communication protocol design.

Formal specification of communication protocols
Communication protocol analysis and testing
methods and techniques.

Standard routing protocols: intradomain routing,
interdomain routing.

Multimedia (voice dnvideo over IP, quality of
service), multicast protocols.

in videa prek | P, kak ¢ Comparison ofadvanced protocols in IPv4 and |
(multicast). transition mechanisms. Case studies in network
Analiza in primerj ava datalinklayer.

v I Pv4d in | Pv6; pr ehoc Securityelated protocols (authentication, integrit
protokol ov omreHne i n nonrepudiation, ..)



Protokoli za zagotavljanje varnosti (avtentikacija Distributed protocols: time synchronization, glob

integriteta, nezanikanije...) states, election, mutual exclusion, consensus)
Protokoli v porazdeljenih sistemih (usklajevanje | Studies of selected protocols: mobility, signalling
in globalnih stanj, v cnetwork management, identity management and
konsenzus) directories, LDAP, overlay network protocols, vir
Namenski protokoli: mobilnost, signalizacija v networking protocols, vehicle networking...
telekomurk aci j ah, nadzor o

identitetami in imeniki, LDAP, protokoli v prekrivr

(éoverlayc¢c) omreHjih,

avtomobil skih omreHjirt

Temeljna literatura in viri/Readings:

J. F. Kurose, K. W. Ross: Computer Networking, Aléam Approach Featuring Internet. 7. izdaja, Pei
2017.

Mo ca ,Zbghar, Bibes R.iKlrogeith W.Ross RalLunal ni Gke komu
Education, 2014.

IETF: RFC specifications and standdrtis://www.ietf.org

M.S.Komal: A Guide to Secure and Efficient IPv6 Transition, Lap Lambert Academic Publishing, 2

Cilji in kompetence: Objectives and competences:

Cilj predmeta j e Gt ud e The objective ofthe course is overview of the

informati ke predst avi t protocoldesign principles, protocol analysis and

indeloanj a protokol ov na operationingeneral, as well as detailed study of

predstaviti nekatere standardne internetne proto actual protocols.

Kompetence, ki j i h bo Thestudents will gain the following competencie

A Sposobnost kritilLneg A Abiltyof critical thinking

A Razumevanje delovanja protokolov in A Understanding of protocol stacks and protocc
protokolarnih skladov operation,

A Sposobnost nalrtovan A ability todesign, analyze, debug and implem

implementacije lastnih komunikacijskih own protocols,

protokolov A In-depth knowledge of the most important

Poznavanje pomembnej standard protocols for each layer

protokolov posameznih komunikacijskih plas A Ability to use standard network / communicat

Usposobljenost za programsko uporabo protocols in ow applications

standardni h omr eHAni h A Abilty to install, configure and manage proto

protokolov servers.

Usposobljenost za postavitev, konfiguriranje. A The ability to understand and solve professic

administracijo izbra challenges in computer and information scier

Sposobnost razumevan A Development of professional responsibility ai

izzivov v ralunalni G ethics.

Razvoj profesionalne odgovornosti in etike = A Compliance with security, functional, econorn

Skladnost z varnostnimi, funkcionalnimi, and environmental principles.

ekonomskimi in okoljskimi vodili. A The ability to search knowledge sources and

Sposobnost iskanja virov znanja in njihovege search for resources and critically evaluate

kritilLnega vrednoten information.

Sposobnost uporabe pridoblienega znanja z¢ A The ability to apply acquired knowledge in

reGevanje tehniLnih independent work for solvingkmical and

ralunal ni Gtnadgrajevanao s o scientific problems in computer and informati

pridobljenega znanja. science; the ability to upgrade acquired

Sposobnost prenaGanj knowledge.

strokovnih in raziskovalnih skupinah A The ability to transmit knowledge tevaarkers

PraktilLno znanje in in technology and research groups.

strojne in programske opreme ter informatike A Practical knowledge and skills of computer

potrebno za uspeGno hardware, softwaesd information technology

ralunwml ni Gt v necessary for successful professional work it

computer and information science.

o o ToTo Do I

T


http://www.pasadena.si/iskanje/?qA=doc%2E+dr%2E+Mojca+Ciglari%C4%8D
http://www.pasadena.si/iskanje/?qA=doc%2E+dr%2E+Zoran+Bosni%C4%87
http://www.pasadena.si/iskanje/?qA=James+F%2E+Kurose
http://www.pasadena.si/iskanje/?qA=Keith+W%2E+Ross
http://www.ietf.org/

Predvideni Gtudi jski r
Po uspeGno opravljener
zmoHni

-naGteti i n ozprraeldiellniithi
aplikacijskih protokolov, formulirati njihovo
formal no definicijo ir

napake v njihovi zasnovi, ter opisati medsebojnc
odvisnost in komplementarnost protokolov
-standardne omr eHfneulpir
svoje | astne progr amsk
in formalno ovrednoatiti delovanje lastnih protokol
-v ralunalni Gkem siste
varnostnih mehanizmov za zagotovitev osnovne
varnostnega nivoja

- zagovarjati izbiro varno#trmehanizmov glede n:
zahteve sistema ali aplikacije in pojasniti
-povzemat.i razlilLne
obliko formalnega protokola

pa

Met ode poulevanja in
Predavanja, | aborat oai
pri domali h nal ogah, Kk
seminarskih nalog (konkretni projekti). Poseben
poudarek je na timskem delu, delo je podprto s
sodobnimi oblikami komunikacije (internet, forurn
spletna wulilnica, virt

Intended learning outcomes:

After successful completion of the course, the
students will be able to:

-identify and define how differemiytcal netowrk
and application protocols work, formulate their
formal definition and find eventual errors in their
logical design; describe mutual codependence a
complementarity of protocols.

- include standard netowrk and application protos
into own solutions and design, develop and evali
own protocols

- design a cluster of security mechanisms in a
computer system to ensure a basic security leve
- defend their choice of security medrasi
regarding the security demands of a problem dol
- to include different parcial problem solutions int
formal protocol formulation.

Learning and teaching methods:

Lectures, exercisdaboratory work, seminal work,
individual homework, consultation, teamwork
projects. Individual work is supported by modern
communication meadsnternet, form, LMS, virtua
laboratory.

NaLini ocenjevanja Del eH/ V Assessment:

NaLin (pisni izpit Type (examination, oral, coursework,
naloge, projekt): project):

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

KonLno preimzpit)j anj e 50,00 % Final (written exam)

Ocene: 810 pozitivho, 5 negativno (v skle Grading: €10 pass, 5 fail (according to th
s Statutom UL). rules of University of Ljubljana).
Reference nosilca/Lecturer's references:

g KOBERNE, Nej c, MAENNEL, Ol af, PHI LLI PS, | ai

IPv4 address sharing mechanism classification and tradeoff analysis. IEEE/ACM transactions on r

ISSN 106%692, 2014, vol. 22, no. 2, pp-394.
PORENTA,Jenej , Cl GLARI |,

Moj ca. Compar i n g-soarcehPm:é

reputation algorithms. Computer systems science and engineering, 638202613, vol. 28, no. 1, pf

1-14.

g KOBERNE, Nej c,

Cl GLARI | , statetulj N E64/DNSB4 dransldtian.a | (

Advances in electrical and computer engineering, ISSRAIS32Print ed.], 2011, vol. 11, no. 3, pp449

PAN| UR, Matj aH,

Cl GL ARrivén devélbpmeatan protluctipity, cdde amd test

controllel experiment. Information and software technology, ISSMNB88S0[Print ed.], Jun. 2011, vol. &

no. 6, pp. 55%73.

Cl GLARI |, Mojca.
[Print ed.], October 2005, vol2150. 5, str. 67378.
Celotna bibliografija je dostopna na SICRISu:

Ef fecti ve -topees averlgys. IEE pract Commun.i

http://sicris.izum.si/search/rsr.aspx?lang=slv&id=8265



http://sicris.izum.si/search/rsr.aspx?lang=slv&amp;id=8265

LINEARNA ALGEBRA

Ul NI NA|l RT P KREURSESIYALRUS
Predmet: Linearna algebra
Course title: Linear Algebra
|l l anica nosi |l ULFRI
Member:

gtudi jski
RalLunal ni Gt vo i
stopnja, univerzitetni

n Ni
program)

progragtudiijska
Ll enitve

Semestri  Izbirnost
2.semestel obvezen

s n Letnik
1.letnik

Univerzitetna koda predmeta/University course code: 0039579

Koda ulLne enote na LI ani 63207
Predavanja Seminar Vaje Kl i ni L Drugeoblike Samostojno ECTS
/Lectures /Seminar [Tutorials /Clinical Gtudi delo
tutorials /Other forms  /Individual
of study student work
45 30 105 6
Nosilec predmeta/Lecturer: Polona Oblak

Vrsta predmeta/Course type:

Jeziki/Languages:
Vaje/Tutorial:

Pogoji za vkljulLitev
Gtudijskih obveznost:i
Vsebina:

Predavanja:

1. Osnovne operacije z vektorji,

2. operacije z matrikami,

3. si st emi Il inearni h en
4. vektorski prostori,

5. ortogonal ne projekci
6. simetrilne in ortogo
7. determinante,

8. lastni vektorji in lastne vrednosti

Vaje:

utrjevanje pri predavanjih obravnavane snovi z
ralunski mi pri mer.
Gtudi j pri merov, ki S C
informatike relevantni, ne spadajo pa v glavni to}
snovi na predavanjih

Pri wvajah je poudar ek
pod strokovninvodstvom asistenta.
Domale nal oge

Predavanja/Lectures:

obvezni predmet/compulsory course

Sl ovenGLi na
Sl ovenGLi na
Prerequisites:

Content (Syllabus outline):

Lectures:

Basic operationsith vectors,

Operations with matrices,

Systems of linear equations,

Vector spaces,

Orthogonal projections and overdetermined
systems,

6. Symmetric and orthogonal matrices,

7. Determinants,

8. Eigenvalues and eigenvectors

Lab practice:

Support of the theoreticaldwledge by practical
examples

Study of examples relevant for the computer sci¢
and informatics students

At the lab practice sessions students will individt
solve problems under the supervision of an assis
Homeworks:

arwONPE




Domale naloge so predy
obvezne in Lasovno mar
nalog je pripraviti Gt

predmeta. gtudentje | ¢

Temeljna literatura in viri/Readings:

Homework assignments areigdiory and provided
in a weekly rhythm, but less time demanding. Th
purpose of homework is to prepare students to
prompt study of the subject. Students can solve
homeworks either

a | g ehbipr/aatemZtiaal frouFljsia A/IEpRIL

1. Bojan Or el Linearna
2. Gilbert Strang, Introduction to Linear Algebra, Cambridge press, 2003.
3. David Poole: Linear Adgra, A Modern Introduction, Brooks/Cole, 2011.
4. Aleksandra Franece Gene nal oge

lj.si/la/la_zbirka.pdf.

Cilji in kompetence:
Cilj predmeta je Gtude
linearne algebre in ga usposobiti, da bo lahko te

met ode uporabljal pri
razliLlLnih podroli)]j ral
Predvideni Gtudijski r
gtudent naj bi po uspe

-poznal in razumel osnovne objekte (skalariji, vek
matrike) in relacije med njimi,

-uporabljal osnovne operacije nad njimi ter razur
lastnosti teh operacij,

-bil sposoben uporabe metod linearne algebre pi
reGevanju probl emodyr ol
(ralunal ni Gt vo, nar avc

spoznal, da je iste m
reGevanju razlilnih kc
modeliranja razlilnih

-uporabljal abstrakcijo linearne algebre in linearr
sistenov za modeliranje konkretnih problemov in

, 2019, dastopnoena http:/fmatenatika.fri-unie

Objectives and competences:

The course aims to acquaint students with the
methals of linear algebra, and train them to use 1
methods in solving problems in various areas of
computer science.

Intended learning outcomes:

After successfully completing the course, the stu
will be able to:

-know and use basic objects (scalars, vectors,
matrices) and the relationships between them,
-perform basic operatie over them, and understa
the properties of these operations,

- apply methods of linear algebra to solving prob
arising in other fields (computer science, science
engineering),

-realize that the same methods can be used in s
various concreexamples in the field of modelling
various phenomena with computers,

-use of abstraction of linear algebra and linear

i skanje njihovih reGi tsystemstomodeland solve specific problems.
Met ode poulevanj a i n L Learningandteaching methods:
Predavanja, | abor at or i Lectures, lab practice, homeworks

NalLini ocenjevanja Del eH/ V Assessment:

Sprotno preverjanj 50,00 % Continuing (homework, midterm exams)
kolokviji)

KonLno preverjanje 50,00 % Final (written exam)

Ocene: 610 pozitivno, 5 negativno (v skle
s Statutom UL).

Reference nosilca/Lecturer's references:

A

Grading: €10 pass, 5 fail (according to th
rules of University of Ljubljana).

OBLAK, Polona. The upper bound for theéx of nilpotency for a matrix commuting with a given

nilpotent matrixLinear multilinear alg@@8, vol. 56, no. 6, str. /1.

DOL gAN, d,
2009, vol. 430ss. 1, str. 27278.

A OBL AK
A KOglI R, TomaH,
A

Davi
OBL AK,
14, no. 1, str. 17B32.

DOL I

NAR, Gregor,

GUTERMAN,

, Pol ona. I nv dinearialgebra app
Pol ona. OnTrapsboimr gso@p®9, vok
Al eksandr €Emil e

matrix centralizerkinear Algebra and its Applic@@dr$s vol. 438, iss. 7, str. 22010.


http://matematika.fri.uni-lj.si/LA/la1.pdf
http://matematika.fri.uni-lj.si/la/la_zbirka.pdf

A OBL AK, Pol ona, gMI GOC, Helena. The maxi mun
symmetric matrices whose pattern is constrained by a graph. Linear Algebra and its Applicatiol
vol. 512, str. 480.

Celotna bibliografija je dostopna na SBLRI

http://sicris.izum.si/search/rsr.aspx?lang=slv&id=6758



http://sicris.izum.si/search/rsr.aspx?lang=slv&amp;amp;id=6758

MATEMATI

| NO MRNIEELI RA

Ul NI NA|l RT P REURSEIYALABUS
Predmet: Mat emati Lno modeliranje
Course title: Mathematical Modelling
|l l anica nosi |l ULFRI
Member:

gtudi jski
RalLunal ni Gt vo i
stopnja, univerzitetni

n Ni
program)

progragtudiijska
Ll enitve

Semestri  Izbirnost
2.semestel izbirni

s n Letnik
2.letnik

Univerzitetna koda predmeta/University course code: 0039605

Koda ulLne enote na LI ani 63219
Predavanja Seminar Vaje Kl i ni L Drugeoblike Samostojno ECTS
/Lectures /Seminar [Tutorials /Clinical Gtudi delo
tutorials /Other forms  /Individual
of study student work
45 30 105 6
Nosilec predmeta/Lecturer: giga Virk

Vrsta predmeta/Course type:

Jeziki/Languages:
Vaje/Tutorial:

Pogoji za vkljulLitev
Gtudijskih obveznost:i
Vsebina:

Vsebina zajema dokaj C
ki so |l ahko zajete v (

predavanjih se vsako leto predstavi tiste od nave
tem, ki so za izdelavo projektov potrebne (ne pa
nujno vsako leto vse navedene teme).

1. Uvod v marodelnemje, indpake pri

modeliranju in pri r
2. Geometrijski modeli: parametrizirane krivulje
regularne in singula

normal a, dol Hina | ok
primeri in uporaba, interpolacija in aproksime
s krivuljami, z[gki. Parametrizirane ploskve,
koordinatne krivulje, prva fundamentalna forr
in povr Gina. Triangu
3. Linearni model i SVvD
inverzi, linearne transformacije (Fourierjeva,
Laplaceova, vallna),

Predavanja/Lectures:

izbirni predmet /elective course

S|
S|

0\
(O

Angl eGLi na,
Angl eGLi na,

Prerequisites:

Content (Syllabus outline):

The contents of the course represents a rather le
list of topics which are connected to the student
projects. In the lectures, the topics relevant for tt
current student projects will be explained (possik
not dl topics every year)

Introduction to mathematical modelling,
computational and modelling errors.

Geometric models: parametric curves, regular ar
singular points, tangent and normal, arc length, ¢
and volumes, examples and applications,
interpolatiorand approximation with curves, splin
Parametric surfaces, coordinate curves, first
fundamental form. Triangulations

Linear models: SVD and PCA, general inverses,
transformations (Fourier, Laplace, wavelet), linet
programming.




4. Nelinearnimodelnodel i ranj e ¢
spremenljivk, nelinearna optimizacija: lokalni
vezani in globalni ekstremi. Primeri
optimizacijskih modelov. Integrali funkcij dvel

Nonlinear models: odels with functions of severa
variables. Continuous optimization: local, constr:
and global extrema.

Stochastic models: Markov chains.

spremenljivk. Dynamical models: modelling with differential
5, Stohasti Lni model i : eguations and systems, examples of initial and
6. Di nami Lni mo d el i : InifMo boundary problems. Sivlg order one differentia
enalbami i n sistemi, equations. Euler method. Linear differential
probl emi Re Gevanj e  equations and systems. Numerical integration. C
Eul erjeva metoda. L i and invariant sets of dynamical systems. Examp
in sistemi Numeri Ln
di ferencialnih enalhb
di nansiilsntiehmo v . Pri mei
sistemov.
Temeljna literatura in viri/Readings:
B. Or el , Osnove numerilne matemati ke, Fakul f

James Stewart: Calculus: early transcendentals (8th edition), Cengage Learning, 2016.

Sede: Linear Models

Paul's Online Math Notéesifferential equations

M. Braun: Differential equations and their applications, Springer, 1991.

J. Guckenheimer, P. Holmes: Nonlinear Oscil@gngmical Systems, and Bifurcations of Vector Fielc
Applied Mathematical Sciences no. 42, Springer, 2002.

Lectures on differential equatidfs” Open CourseWare video.

Cilji in kompetence:

Cilj predmeta je nadgraditi osnovno poznavanje
razumevanje poj mov mat
zahtevnej Gi mi poj mi, [
matenat i Lnem model iranju
in drugih znanostih in pa osnovne metode za

ralunanje dobljeni h mc

Spl oGne kompetence:

Razvijanje sposobnost
sintetilnega razmiGI j e
Sposobnost pr ena Gapsang
v domalLem in tujem | ez
Sposobnost uporabe pridobljenega znanja pri
samostojnem del u in re

znanstveni h probl emoyv
sposobnost nadgraditi pridobljeno znanje.

Predmetno specifilne k
Sposobnost razumevanj e
ralunalni Gtva in infor
relevantnih podroljih
vedah itd.)

Samostojno reGevat. Z e
organizacijske naloge, pa tudi zmeahntevne
raziskovalne nal oge ne
Razumet. rel evantne me

uporabiti pri modeliranju pojavov na drugih
podroljih.

Sposobnost i mplementir
model e v obliki ralune

Objectives and competences:

The goal oftie course is to introduce students to
advanced concepts and tools of mathematical ar
and demonstrate their application in mathematic
modelling of phenomena in computer science ar
other sciences, as well as the basic methods for
computing solubins of the obtained models.
General competences:

Developing skills in critical, analytical and synthe
thinking.

The ability of knowledge transfer and writing skill
the native language as well as a foreign languag
The ability to apply acquired knowledge in
independent work for solving technical and scier
problems in computer and information science; t
ability to upgrade acquired knowledge.

Subject specific competences:

The ability to understand and appiygoter and
information science knowledge to other technica
relevant fields (economics, organisational scienc
etc);

Independently tackle demanding developmental,
engineering, and organisational tasks as well as
moderately demanding research tagksiirfields of
study.

To understand the relevant mathematical concej
and apply them to model phenomena in other fie
Ability to implement relevant mathematical mode
the form of computer algorithms.


http://onlinelibrary.wiley.com/book/10.1002/9781118491782
http://tutorial.math.lamar.edu/Classes/DE/DE.aspx
http://ocw.mit.edu/OcwWeb/Mathematics/18-03Spring-2006/VideoLectures/index.htm
http://en.wikipedia.org/wiki/MIT

Predvideni Gt
Po zakl julLku

sposoben upor
model iranje pr stilt
pribliHAne reGitve dobl
razumel pojem parametrizirane krivulje in ploskv
znal takGne objete anc
modeliranju geometrijskih in drugih problemov

znal razlikovati med linearnimi in nelinearnimi po

T —TQ —
—_— .
(@l )

znal zapisati l i nearer
met ode | inearne al gebr
znal zapisati nelinear
uporabi ti ustrezne al ¢
za njegovo reGevanje

razumel pojem diferenc

di ferenci
preproste

al ni h enadab)
prijeme za r

reda,
razumel strukturo reGi
enalb in sistemov,

poznal osnovne algoritme za integriranje nelinea

di ferencialnih enalb
obvl adal uporabo dmolver
di ferencialnih enalb 2z

pojavov iz realnega sveta

Met ode poulewgmja in
Predavanja, vaje domal
na sprotnem Gtudiju z
ki se delno reGujejo r
programskima paketoma Matlab in Mathematica
DomalLe naloge in proje
delnoskupinske in se ustno zagovarjajo. Spodbu
skupinsko delo.

Intended leaming outcomes:

After completing this course the student will

be able to use basic mathematical in modelling <
phenomena and processes, compute solutions c
approximate solutions of the aisied models, and
evaluate them

understand the concepts of parametrized curve i
surface, analyze them, and apply them to geome
and other problems

distinguish betwee n linear and nonlinear phenol
be able to construct a linear model and apply
method of linear algebra to find solutions

be able to construct a nonlinear model and apply
suitable algorithms and mathematical methods t
solutions

understand the concept of a differential equation
system of equations) and its solution and master
simple solving techniques

understand the structure of the solution space of
linear differential equations

understand basic algorithms for numerical integr
be able to use differential equations to model sin
real world phenomena

Learning and teaching methods:

Lectures, lab exercises and homework problems
projects. Special attention will be put on continui
work through homework problems and projects.
Matlab and Mathematica are used at laliseseand
in homework problems and projects. Homework
problems and projects are partly individual and .
group and are presented orally. Group work is
encouraged.

NaLini ocenjevanja Del eH/ V Assessment:

NaLin (pisni izpit Type (examination, oral, coursework,
ndoge, projekt): project):

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

KonLno preverjanje 50,00 % Final (written and oral exam)

Ocene: 810 pozitivho, 5 negativno (v skle
s Statutom UL).

Reference nosilca/Lecturer's references:

Grading: €10 pass, 5 fail (according to th
rules of University of Ljubljana).

A VI RK, ¢gi ga. Sopalbgyand its agplicaS@N0t68641, 2010, vol. 157, no. 2, str.
451455.

A VI RK, ¢giga. Realizations of c¢ oun tMaditdrranean jowna
mathematiz®13, vol. 10, no. 3, str. 1A589.

A DYDAK, Jerzy, VIRK, ¢gigRevPstaemai, a0 wb29dss
1, str. 19P06.

A EDELSBRUNNER, Herbert, VIRK, ¢giga, WAGNER,

points in Bregman geometry. V: SPECKMANNB et t i n a

( ur . ) 34th MtBriatibpal

Symposium on Computational Geometry : SoCG-2818018n8udapest, Hyngary



A VI RK, ¢giga. A pdmensianal intrtsic mensistenae bf geodesic spaces and their s
Revist mat e m§t,Jan.2018, vom3R) igs.tl estm249D

Celotna bibliografija je dostopna na SICRISu:

http://sicris.izum.si/search/rsr.aspx?lang=slv&id=20092



http://sicris.izum.si/search/rsr.aspx?lang=slv&amp;id=20092

MODELI RANJE RA| UNAMREQgGKDH

Ul NI NA| RT P KREURSEISYAUABUS

Predmet: Modeliranje ralLunalni Gki h omre
Course title: Computer Networks Modeling

| l anica nosi l

Member:

gtudi jski progragtudijska s nlLetnik Semestri  Izbirnost
RalLunal ni Gt vo i n Ni Ll enitve 3.letnk 1.semestel izbirni
stopnja, univerzitetni program)

RalLunal ni Gt vo i n Ni Ll enitve 3.letnk 1.semestel izbirni
stopnja, univerzitetni program)

Univerzitetna koda predmeta/University course code: 0039625
Koda ulLne enote na LI ani 63257

Predavanja Seminar Vaje Kl i ni L Drugeoblike Samostojno ECTS
/Lectures /Seminar [Tutorials /Clinical Gtudi delo
tutorials /Other forms  /Individual
of study student work
45 10 20 105 6

Nosilec predmeta/Lecturer: Miha Mraz

Vrsta predmeta/Course type:  izbirni predmet/elective course

Jeziki/Languages: Predavanja/Lectures: Sl ovenGLi na
Vaje/Tutorial: Sl ovenGLi na

Pogoji za vkl julitev \ Prerequisites:

Gtudijskih obveznost:i

Vsebina: Content (Syllabus outline):
Predavanja: Lectures:
1. Teoretilne osnove 1.Theoretical basics
1. Zaht eve, streHni ki, 1. Requests, servers, queues, Kendall's notatio
notacija 2. Modelling regarding time and modelling
2. Modeliranje z vidika regarding the possible states of the system
3.l ntenzivnost pri haj a 3. Requestarrival rate in request serving rate
4, St reHne enote (diskr 4 Serving units (discr
Erl angove, ¢€é), 5. Serving navorks
5. StreHne mreHfe 6. Definition of simulation parameters (whréd,
6. Opredelitev simulacijskih parametroertie, metrics, required resources, etc.)
metrike, potrebni resursi, itd.) Analysis and interpretation of simulation results
Analiza in interpretacija simulacijskih rezultatov = Petri nets, Coloured Petri nets
Petrijeve mreHe, bar vr Performance metrics, latency

Ocenjevalne metrike, latenca
2. Practical use of theory presented
2. Uporaba teorije v praksi Modelling and siulation of networks




Modeliranje in simulac
Modeliranje in simulacije protokolov
Modeliranje in simulac
in storitev

Orodja za modeliranje
omreHij (OpNet, NS2, (
GTNetS, itd.)

Vaje:

Namen vaj pri navedenem predmetu je predvser
predstavituvi uporabe =z
osnov na reGevanju pre
ralunal ni GKkih omreHi |

uporabljala na vajah ustrezna programska orodj:
OpNet, NS2, OMNeT++, TETCOS, GTNetS, itd.

Temeljna literatura inviri/Readings:

Modelling and simulation of protocols

Modelling and simulation of higher layer protocol
and services

Tools for network modelling and simulation (Oph
NS2, OMNeT++, TETCOS, GTNetS, etc.)

Laboratory courses:

Methods and approaches presented during the
lectures will be demonstrated on practical compt
network examples during the laboratory courses
Different software tools will be used such as Opt
NS2, OMNeT++, TETCOS, GTNetS, etc.

N. C. Hock: Queueing Modelling Fundamentals, J.Wiley & Sons, New York, 1996.

2. M. E. Woodward: Communication and computer networks: modelling withtilisergteues,

Pentech Press, London 1993.
3. M. Mr az, M.

Mo&aGkminGk iMo daerri & Finjj .e I .a Liumd. L

9789616209809. https://ucilnica.fri.uril.si/course/view.php?id=20fCOBISS.SID 26504294/e

book, 2017

Cilji in kompetence:

Cil | predmeta je Gtude
informatike predstaviti osnovne metode izgradnjt
modelov in izvajanja simulacij z zornega kota

ralunal ni Gki h omr eHi j
predmet na sploGni tec
seznanjasprablmat i ko zaht ev,
(resursov), Lakal ni h

vidi ka bo Gtudentom p
znanij na reGevanje pr
prihaja na podrolLju r

Ostale kompetence:

(o LW o | W

Razvop pretnosti v analit
razmi Gl janj u
PraktilLno obvladovanj e

sistemov za uspeGno pr
ZmoHnost razumevanja i
problemov

ZmoHnost uporabe in ne
samostojnerdelu

Predvideni Gtudijski r
Po uspeGnem zakl|l julLku

razumel osnovne koncepte modeliranja in simulé
poznal osnove teorije
poznal osnove modeliranja delovanja komunikac
protokolov,

sposoben oceniti ali pridobiti kvantitativhe vrednq
model iranega omreHja,

Objectives and competences:

Objective of the course is to present the basics il
modelling and simulation of computer networks t
the students of computer and information scienc

. The course is based on the theory of service whi

acknowledges the students with the terms such
demands, serving units (resources), queues,
bottlenecks etc. Students will learn the practical
values of theoretical knowledge on the problems
arise in the field of computer networks.

Other competences:

Developing skills in critical, analytical gnthetic
thinking.

Practical knowledge and skills of computer hard
software and information technology necessary 1
successful professional work in computer and
information science.

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

Intended learning outcomes:

After the completion of the course a student will
able to:

- understand the basics of modelling and simulat
- know the basics of service theory,

- know the basics of the modelling of communice
protocols,


https://ucilnica.fri.uni-lj.si/course/view.php?id=209
http://cobiss.izum.si/scripts/cobiss?command=DISPLAY&amp;base=COBIB&amp;RID=265042944

sposoben identificir at -willbecapabletoassesacquirethe quantitative
njegove zmogljivostne karakteristike properties of modelled network,
Ssposoben postavitve mc-willbeabletoidentfythe composition of the
kot celote in ocene njegove zmogljivostizkih grl. network and its capabilities,
- will be able to construct the model of a compute
network and asses its capabilities and bottlenec}

Metodepod. evanj a i n ulenj ¢Learningandteaching methods:
Predavanja bodo potekala ustno, vaje v obliki Lectures and oral presentations of the subject.
projektnega dela na konkretnih aplikativnih zglec Seminal work on relifie examples and problems.

NalLini ocenjevanja Del eH/ V Assessment:

NaLin (pisni il zpit Type (examination, oral, coursework,
naloge, projekt): project):

Sprotno preverjanj 50,00 % Continuing (homework, midtegrams,
kolokviji in projektno delo) project work)

KonLno preverjanje 50,00 % Final (written and oral exam)

Ocene: 810 pozitivho, 5 negativno (v skle Grading: €10 pass, 5 fail (according to th
s Statutom UL). rules of University of Ljubljana).

Reference nosilca/Lecturer's references:

1VASYLCHENKOVA, Anastasiia, MRAZ, Miha, ZI| Ml
approach applied to analysis of genetic oscill&®eESACM transactions on computational biology and
bioinformatitSSN 1548963. [Print ed.], 2016, vol. , no. , s8.ilustr., doii0.1109/TCBB.2016.255045¢
[COBISS.SID 1536851139[UCR SNIF

2Bl ZJAK, Manca, MRAZ, Miha, ZI MI C, Nikol aj,
modeling multiple noncooperative transcription factor binding and its application to the analysis of
factor kappa B oscillatory respodsernal of computational EB80h$066277. [Print ed.], str11, ilustr.,
doi: 10.1089/cmb.2016.00€0BISS.SID 1536999619[JCR SNIF

3.BORDON, Jure, MOGgKON, Miha, ZI MIC, Nikol aj,
guantitative modelling of biological systems with uncertain kinetiEEEBfACM transactions on
computational bialodjpioinformat®8SN 1545963. [Print ed.], 2015, vol. 12, no. 5, str-12@, ilustr.,
doi:10.1109/TCBB.2015.24244B0OBISS.SID 1536282543[JCR SNIP, Wog

4 MOg KON, Mi h a, MRAZ, Mi ha. Systematic appr o:
with information processing capabililiEEE/ACM transactions on computational biolugjoamafptSSN
15455963. [Print ed.], 2014, vol. 11, no. 2, stt443]lilustr., doi:0.1109/TCBB.2013.2295792
[COBISS.SID 103230ZB [UCR SNIP, Wod]

5STRAgAR, MRIAZ { i Wi ha, ZIMIC, Nikolaj, MOgKON,
parameter estimation of biological oscillator models to achieve target quantitative systeiMatespbnse
computin®SN 1567818, Mar. 2014, vol. 13, no. 1, st=1PIA ilistr., [COBISS.9D 995080} [JCR
SNIP, Wog

Celotna bibliografija je dostopna na SICRISu:
http://sicris.izum.si/search/rsr.aspx?lang=slv&id=8066



http://dx.doi.org/10.1109/TCBB.2016.2550456
http://cobiss.izum.si/scripts/cobiss?command=DISPLAY&amp;base=COBIB&amp;RID=1536851139
http://www.cobiss.si/scripts/cobiss?command=SEARCH&amp;base=jcr&amp;select=(sc=1545-5963+and+PY=2015)
http://www.cobiss.si/scripts/cobiss?command=SEARCH&amp;base=snip&amp;select=(sc=1545-5963+and+PY=2015)
http://dx.doi.org/10.1089/cmb.2016.0065
http://cobiss.izum.si/scripts/cobiss?command=DISPLAY&amp;base=COBIB&amp;RID=1536999619
http://www.cobiss.si/scripts/cobiss?command=SEARCH&amp;base=jcr&amp;select=(sc=1066-5277+and+PY=2015)
http://www.cobiss.si/scripts/cobiss?command=SEARCH&amp;base=snip&amp;select=(sc=1066-5277+and+PY=2015)
http://dx.doi.org/10.1109/TCBB.2015.2424424
http://cobiss.izum.si/scripts/cobiss?command=DISPLAY&amp;base=COBIB&amp;RID=1536282563
http://www.cobiss.si/scripts/cobiss?command=SEARCH&amp;base=jcr&amp;select=(sc=1545-5963+and+PY=2015)
http://www.cobiss.si/scripts/cobiss?command=SEARCH&amp;base=snip&amp;select=(sc=1545-5963+and+PY=2015)
http://gateway.isiknowledge.com/gateway/Gateway.cgi?GWVersion=2&amp;SrcAuth=Alerting&amp;SrcApp=Alerting&amp;DestApp=WOS&amp;DestLinkType=FullRecord&amp;UT=000362909500022
http://dx.doi.org/10.1109/TCBB.2013.2295792
http://cobiss.izum.si/scripts/cobiss?command=DISPLAY&amp;base=COBIB&amp;RID=10323028
http://www.cobiss.si/scripts/cobiss?command=SEARCH&amp;base=jcr&amp;select=(sc=1545-5963+and+PY=2014)
http://www.cobiss.si/scripts/cobiss?command=SEARCH&amp;base=snip&amp;select=(sc=1545-5963+and+PY=2014)
http://gateway.isiknowledge.com/gateway/Gateway.cgi?GWVersion=2&amp;SrcAuth=Alerting&amp;SrcApp=Alerting&amp;DestApp=WOS&amp;DestLinkType=FullRecord&amp;UT=000337147300013
http://cobiss.izum.si/scripts/cobiss?command=DISPLAY&amp;base=COBIB&amp;RID=9950804
http://www.cobiss.si/scripts/cobiss?command=SEARCH&amp;base=jcr&amp;select=(sc=1567-7818+and+PY=2014)
http://www.cobiss.si/scripts/cobiss?command=SEARCH&amp;base=snip&amp;select=(sc=1567-7818+and+PY=2014)
http://gateway.isiknowledge.com/gateway/Gateway.cgi?GWVersion=2&amp;SrcAuth=Alerting&amp;SrcApp=Alerting&amp;DestApp=WOS&amp;DestLinkType=FullRecord&amp;UT=000331659500008
http://sicris.izum.si/search/rsr.aspx?lang=slv&amp;id=8066

MODULSKI IZBIRNI PREDMET 1/4

Ul NI NA| RT P KREURSEISYAUABUS

Predmet: Modulski izbirni predmet 1/4

Course title:

|l l anica nosi |l ULFRI

Member:

gtudi jski progragtudijska s nlLetnik Semestri  Izbirnost
RalLunal ni Gt vo i n Ni Ll enitve 3.letnk 1.semestel izbirni
stopnja, univerzitetni program)

Univerzitetna koda predmeta/University course code: 0100850
Koda ulLne enote na LI ani 0003

Predavanja Seminar Vaje Kl i ni L Drugeoblike Samostojno ECTS
/Lectures /Seminar [Tutorials /Clinical Gtudi delo
tutorials /Other forms  /Individual
of study student work
45 30 105 6

Nosilec predmeta/Lecturer:
Vrsta predmeta/Course type:

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

Pogoji za vkl julitev \ Prerequisites:
Gtudijskih obveznost:i

Vsebhina: Content (Syllabus outline):

Temeljna literatura in viri/Readings:

Cilji in kompetence: Objectives and competences:
Predvideni Gtudijski r Intended learning outcomes:
Met ode poulevanja i n L Learningandteaching methods:

NaLini ocenjevanja Del eH/ V Assessment:




Reference nosilca/Lecturer's references:



MODULSKI IZBIRNI PREDMET 2/4

Ul NI NA| RT P KREURSEISYAUABUS

Predmet: Modulski izbirni predmet 2/4

Course title:

|l l anica nosi |l ULFRI

Member:

gtudi jski progragtudijska s nlLetnik Semestri  Izbirnost
RalLunal ni Gt vo i n Ni Ll enitve 3.letnk 1.semestel izbirni
stopnja, univerzitetni program)

Univerzitetna koda predmeta/University course code: 0100851
Koda ulLne enote na LI ani 0004

Predavanja Seminar Vaje Kl i ni L Drugeoblike Samostojno ECTS
/Lectures /Seminar [Tutorials /Clinical Gtudi delo
tutorials /Other forms  /Individual
of study student work
45 30 105 6

Nosilec predmeta/Lecturer:
Vrsta predmeta/Course type:

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

Pogoji za vkl julitev \ Prerequisites:
Gtudijskih obveznost:i

Vsebhina: Content (Syllabus outline):

Temeljna literatura in viri/Readings:

Cilji in kompetence: Objectives and competences:
Predvideni Gtudijski r Intended learning outcomes:
Met ode poulevanja i n L Learningandteaching methods:

NaLini ocenjevanja Del eH/ V Assessment:




Reference nosilca/Lecturer's references:



MODULSKI IZBIRNI PREDMET 3/4

Ul NI NA| RT P KREURSEISYAUABUS

Predmet: Modulski izbirni predmet 3/4

Course title:

|l l anica nosi |l ULFRI

Member:

gtudi jski progragtudijska s nlLetnik Semestri  Izbirnost
RalLunal ni Gt vo i n Ni Ll enitve 3.letnk 2.semestel izbirni
stopnja, univerzitetni program)

Univerzitetna koda predmeta/University course code: 0100853
Koda ulLne enote na LI ani 0003

Predavanja Seminar Vaje Kl i ni L Drugeoblike Samostojno ECTS
/Lectures /Seminar [Tutorials /Clinical Gtudi delo
tutorials /Other forms  /Individual
of study student work
45 30 105 6

Nosilec predmeta/Lecturer:
Vrsta predmeta/Course type:

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

Pogoji za vkl julitev \ Prerequisites:
Gtudijskih obveznost:i

Vsebhina: Content (Syllabus outline):

Temeljna literatura in viri/Readings:

Cilji in kompetence: Objectives and competences:
Predvideni Gtudijski r Intended learning outcomes:
Met ode poulevanja i n L Learningandteaching methods:

NaLini ocenjevanja Del eH/ V Assessment:




Reference nosilca/Lecturer's references:



MODULSKI IZBIRNI PREDMET 4/4

Ul NI NA| RT P KREURSEISYAUABUS

Predmet: Modulski izbirni predmet 4/4

Course title:

|l l anica nosi |l ULFRI

Member:

gtudi jski progragtudijska s nlLetnik Semestri  Izbirnost
RalLunal ni Gt vo i n Ni Ll enitve 3.letnk 2.semestel izbirni
stopnja, univerzitetni program)

Univerzitetna koda predmeta/University course code: 0100854
Koda ulLne enote na LI ani 0004

Predavanja Seminar Vaje Kl i ni L Drugeoblike Samostojno ECTS
/Lectures /Seminar [Tutorials /Clinical Gtudi delo
tutorials /Other forms  /Individual
of study student work
45 30 105 6

Nosilec predmeta/Lecturer:
Vrsta predmeta/Course type:

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

Pogoji za vkl julitev \ Prerequisites:
Gtudijskih obveznost:i

Vsebhina: Content (Syllabus outline):

Temeljna literatura in viri/Readings:

Cilji in kompetence: Objectives and competences:
Predvideni Gtudijski r Intended learning outcomes:
Met ode poulevanja i n L Learningandteaching methods:

NaLini ocenjevanja Del eH/ V Assessment:




Reference nosilca/Lecturer's references:



MULTIMEDIJSKI SISTEM

Ul NI NA|l RT P REURSEIYALABUS
Predmet: Multimedijski sistemi
Course title: Multimedia Systems
|l l anica nosi |l ULFRI
Member:

gtudi jski
RalLunal ni Gt vo i
stopnja, univerzitetni

n Ni
program)

progragtudiijska
Ll enitve

Semestri  Izbirnost
1.semestel izbirni

s n Letnik
3.letnik

Univerzitetna koda predmeta/University course code: 0039617

Koda ulLne enote na LI ani 63270
Predavanja Seminar Vaje Kl i ni L Drugeoblike Samostojno ECTS
/Lectures /Seminar [Tutorials /Clinical Gtudi delo
tutorials /Other forms  /Individual
of study student work
45 10 20 105 6
Nosilec predmeta/Lecturer: Luka | ehovin Zajc

Vrsta predmeta/Course type:

Jeziki/Languages:
Vaje/Tutorial:

Pogoji za vkljulLitev
Gtudijskih obveznost:i

Vsebina:

Predavanja:

1. Pregled podrolja Mul
izzivi

2. Manipulacija slikovnih gradiv
3. Manipulacija video podatkov in standardi zar
video podatkov

4. Pridobivanje informacij s tekstom

5. Arhitektura sistema za pridobivanje

multimedijskih informacij

Evalvacija multimedijskih sistemov za

pridobivanje informacij

Metode za avtomatsko opisovanjbivseslik

Razgradnja slikovne informacije

Razgradnja video informacije

Ol nteraktivni
multimedijskem sistemu

. Standardi za brezizgubno stiskanje
multimedijskih vsebin

o

B oo

medi j i

Predavanja/Lectures:

izbirni predmet/elective course

S|
S|

0\
(O

Angl eGLi na,
Angl eGLi na,

Prerequisites:

Content (Syllabus outline):

Lectures:

1. Introduction to multiredia, overview of the fiel

and challenges

Manipulation of image data

Video standards and manipulation of video d

Textbased information retrieval

Architecture of multimedia information retriev

Evaluation of multimedia systems for

information retrieva

Automatic image content description

Segmentation of image content

Segmentation of video content

0. Interactive media and augmented reality in
multimedia systems

11. Lossless compression standards in multimec

12. Lossy compression standards in multimedia

Exercises and seminar:

ouhs~wN

B oo




12. Standardi za izgubno stiskanje multimedijskil
vsebin
Vaje in seminar:
Vaje bodo potekale v obliki projekimmientiranih
nalog in seminarjev v primerno opremljenih
Gtudentskih | aboratori
projektov samostojno implementirajo algoritme, |
obravnavamo na predavse
razl i Lni h naborih podat
senzorskimi sistemi. Sprotno in obvezno delo na
projektih omogolLa pogl
razumevanje obravnavane tematike, spodbuja p
samostojno miGljenje i

Temeljna literatura in viri/Readings:
Obvezna:

Exercises will take a form of projedented
exercises and seminars in properly equipped stu
laboratories. Students will implement various
algorithms, that will be covered in lectures, and t
them on different datasets usingpriety of sensor
systems. Exercises will support afejsth
understanding of the theory. They will also encot
independent thinking and creativity.

A Mark S. Li ZeNian and Drew, Fundamentals of Mudiifia, PrentieBlall of India (2005)

Raghavan,

H. Sche¢t ze, I n

A A. Del Bimbo: Visual Information Retrieval, Morgan Kaufmann 1999, ISBN358606246.

A cCc. D. Manning, P.
Press. 2008

Dopolnilna:

|l lanki i1z revij, kot

Cilji in kompetence:

Mul ti medijski sistemi

informacijskih tehnolc

tega predmeta f@iindolpiol

uporabo, nalrtovanje i

sistemov. Obravnavani

i

predstavitev n obdel ¢
podatkov, kot so besedilo, grafika, animacije, slil
video.

Pol ega
kompetence:
Sposobnost razumevanj e
izzivov s podrolja ral
Sposobnost strokovne komunikacije v materinen
tujem jeziku.

tega bodlednjet ude

Sposobnost neodvisnegée
zaht evni h kakorskihkiino mp | ¢
organizacijskih probl e
tudi specifilnih dobrc
podrolja ralunalni Gt ve

Predvideni Gtudijski r
Po uspeGnem zakIl julLku
- razumeli osnove razgradnje in preoblikovanja s
uporabo v informacijskih in multimedijskih sisterr
- razumeli osnove sistemov za pridobivanje
informacij na podlagi teksta,

- bili sposobni implementirati sisteme za avtomat
razgradnjo videa in sisteme za poizvedovanje pc
video vsebini,

- razumeli osnovne postopke stiskanja slik in vidi
se uporabljajo v standardnih kodekih.

npr .

| EEE Mul ti medi a. {

Objectives and competences:
Multimedia systems are an indispensable part of
modern information technology. In the frameworl
this coursethe students will acquire knowledge ai
skills needed for use, design and development o
multimedia systems. The course will also deal w
the problems related to efficient representations
processing multimedia data, such as text, graphi
animatios, images, and video.
In addition, the students will obtain the following
competences:
A The ability to understand and solve professic
challenges in computer and information scier
A The ability of professional communication in
native language as well as a foreign languag
A The ability to independently perform both les
demanding and complex engineering and
organisational tasks in certain narrow areas i
independently solve specific wlefined tasks ir
computer and information science.

Intended learning outcomes:

After completing this course a students will be at
to:

- understand the basics of image decomposition
transformation for use in infomation and multime
systems,

- understand the basics of tbased information
retrieval systems,

- implement systems for automatic video
decomposition and video querying,

- understand the basics of image and video
compression used in standard codecs,



-razumel i osnove o0boga -understand the basics of augmented reality anc

sposobni nalLrtovati si abletodesign markeased augmented reality

markerjem. systems,

-poznal al goritmilLno o -knowthe algorithmic background of computer

in ralunalni Gki h met o ctechnologies and methodologies specific for moc

aplikacije multimedijskih sistemov. multimedia applications.

Met ode poulevanja i n Learningandteaching methods:

Predavanja, | abor at or i Lectures, laboratory exercises in computer class

z aktivnim sodevanjem. Individualno delo na vaj¢ with active participation. Individual work o

Teorija s predavanj s e excercises. Theory from the lectures made conc

Poseben poudar ek | e n&withhandson laboratory exercises. Special emph

sprotnem delu pri vajah. will be put on continuous assessment at exercise

NaLini ocenjevanj a Del eH/ V Assessment:

NalLin (pisni izpit Type (examination, oral, laboratory
exercises):

Sprotno preverjanj 50,00 % Continuing (homework and laboratory

laboratorijske vaje) exercises)

KonLno preverjanje 50,00 % Final (written and oral exam)

Ocene: 610 pozitivno, 5 negativno (v skle Grading: 610 pass, 5 fail (according to th

s Statutom UL). rules of University of Ljubljana).

Reference nosilca/Lecturer's references:

LUKEgl |, Alan, | EHOVIN ZAJC, Luka, VOJC3I, T«
evaluation methodology for letegm singl®bject tracking. IEEE transactions on cybernetics. [Print ec
2020, vol. , no. , str14, ilustr. ISSN 216867. [COBSS.SID 1538564803]

| EHOVI N ZAJC, Luka. TraX the visual Tr acki
ed.]. Oct. 2017, vol. 260, stB,5lustr. ISSN 0925312. [COBISS#D 1537470147],

LUKEgI |, Al an, | EHOVI N afepDefrmablepérta corretétivmn flieFsAaX rob
visual trackindEEE transactions on cybet8&i¢2162267, 2017, vol. , no. , stl3, [COBISS.SD
1537625283

KRISTAN , Mat ej , MATAS, Ji 92, LEONARDI S, Al e G,

FERN¢NDEZ, Gustavo, NEBEHAY, Georg, PORI KLI,
performance evaluation methodology for siagiet tracker$EEE transactions on pattern analysechine
intelligent®SN 016:8828. [Print ed.], Nov. 2016, vol. 38, no. 11, str2AB%/ [COBISS 4D

1536872643

KRI STAN, Mat ej, LEONARDI S, |dehsey@stimabnwith Gaessiahikesn
IEEE transactions on cybeuunbtid¢d, (3), 2014, str. [385b], [COBISS.8D 9907281

| EHOVI N, Luka, KRI STAN, Matej, LEONARDI S, Al

layer visual mod@EEE trans. pattern anal. mach.[ptieit.ed.], 2012, str-14], [COBISS.SD 9431121
Celotna bibliografija je dostopna na SICRISu:
http://sicris.izum.si/search/rsr.aspx?lang=slv&id=32801



https://plus.si.cobiss.net/opac7/bib/1537625283?lang=sl
https://plus.si.cobiss.net/opac7/bib/1536872643?lang=sl
http://cobiss.izum.si/scripts/cobiss?command=DISPLAY&amp;amp;base=COBIB&amp;amp;RID=9907284
http://cobiss.izum.si/scripts/cobiss?command=DISPLAY&amp;amp;base=COBIB&amp;amp;RID=9431124
http://sicris.izum.si/search/rsr.aspx?lang=slv&amp;amp;id=32801

OPERACIJSKI SISTEMI

Ul NI NA|l RT P REURSEIYALABUS
Predmet: Operacijski sistemi
Course title: Operating Systems
|l l anica nosi |l ULFRI
Member:

gtudi jski
RalLunal ni Gt vo i
stopnja, univerzitetni

n Ni Ll
program)

progragtudiijska
eni

Semestri  Izbirnost
2.semestel obvezen

s n Letnik

t ve 2letnk

Univerzitetna koda predmeta/University course code: 0039589

Koda ulLne enote na LI ani 63217
Predavanja Seminar Vaje Kl i ni L Drugeoblike Samostojno ECTS
/Lectures /Seminar [Tutorials /Clinical Gtudi delo
tutorials /Other forms  /Individual
of study student work
45 30 105 6
Nosilec predmeta/Lecturer: Jurij Mihelil

Vrsta predmeta/Course type:

Jeziki/Languages:
Vaje/Tutorial:

Predavanja/Lectures:

obvezni predmet /compulsory course

ovenGLina

S|
Sl ovenGLi na

Pogoji za vkIljulLitev v Prerequsites:

Gtudijskih obveznost:i

Vsebhina: Content (Syllabus outline):

Predavanja: Lectures:

1. Uvod: ralLunal ni Gki s 1. Introduction: computer system, OS evolution

virtualizacij a, sol a
varnostne pretnje

2. Strukture v OS: komponente in servisi, sister 2.
Klici, sistemski programi, navidezni stroji,
arhitektura in organizacija OS

3. Procesi in nit.i Hi v 3.
l astni Gtvo virov, i z
multiprogramiranje in multiprocesiranje,
razvr GLanj e 4.

4. Medprocesna komunikacija: vrste komunikac
posredovanje sporoli
cevi itd. 5.

5, Medprocesna sinhroni
vzajemno izkljulLevan
semafor, monitor k|

problemi

and purpose, virtualization, concurrency,
persistency, security and security threats
Operatingsystem structures: components anc
services, system calls, system programs, virt
machines, OS architecture and orgdion
Processes and threads: process life cycle, re
ownership, code execution, multiprogrammin
and multiprocessing, scheduling
Interprocess communication: kinds of
communication, message passing, shared
memory, signals, pipes etc.

Interprocess syhoonization: critical section,
mutual exclusion, starvation, deadlock,
semaphore, monitor, classical synchronizatic
problems




6. Uprav!l janje s pomnil ni
pomnilnik, alokaciija
pomnil ni ka, avtomats

7. Datotelni sistem: ab
l ogi Lni in fizilni d

hierarhija, soudptatekab
8. PomoHni p o mn iizhodni distem: n
V/I vmesnik in podsistem, gonilniki, upravljan

pomnilnih medijev, b
9. Speci filno namenski
realnel asovni , obl alni,

virtualizacija, vsebniki itd.

10. Izbrani primeri sodobnih OS (bodo obravnavi:
tudi pri tolLkah zgor

Vaje:

Na vajah bodo Gtudent|j

podana na predavanjih. Snov bodo uporabili za
reGevanje praktilnih ¢
Lemer bo poudarek na ¢
asistentov. | mpl ement
programov (tudikt domale nal o
obseHnej Ge programe (
gtudentje bodo nal oge
samostojnih nalog bodo pokrivale nizko nivojske
storitve, ki jih nudi OS, prav tako pa tudi samo
notranje delovanje OS.

i
¢
k

Temeljna literatura in viri/Readings:
Osnovna literatura:

6. Memory management: physical and virtual
memory, memory allocation, memory protect
garbage collection

7. File systems: file andvitee abstraction, logical
and physical file system, file hierarchy, file
sharing, protection, file protection

8. Mass storage and I/O system: /O interface a
subsystem, device drivers, storage managen
block devices, terminals etc.

9. Speciapurpose OS: diiributed, embedded, re¢

time, cloud, server, multimedia, virtualization

containers etc.

Selected examples of modern OS (will be

explained above).

Tutorials:

Durign the tutorials students will use the topics g

during the lectures to independentlyespractical

problems (with the assistance of the TAs if need

They will implement several smaller programs (a

home works) as well as larger programs (as sen

Students will present their results at the tutorials.

Topics of independent coansrork will cover the

low-lever services of OS as well as the internal

operation of OS.

10.

A A. Silberschatz, P. B. Galvin, G. Gagne, Operating Systems Concepts, Wiley, 2018.
A W. Stallings, Operating Systems: Internals and Design Principles, Pearson, 2018.

A w. Stallings, J. Mi
programiranjem v Bashu, Pearson, 2013.
Dodatna literatura:

heli

L, B. Kl emenc, P . F

A A.S. TanenbaumA, S. Woodhull, Operating Systems: Design and Implemeffeaticsgn,Prentice

Hall, 2006.

A R. H. ArpacDusseau, A. C. Arpadusseau, Operating Systems: Three Easy PiecesDAgsaeiu

Books, 2014.

Cilji in kompetence:

Cil j predmeta je podat.i
sodobni h operacijskih
v razlilnih vrstah ral

s strojno in programsko opremo ter uporabnikon
pojasniti naloge, zgradbo, delovanje, implerijent:
in sodelovanje sestavnih delov OS; in seznaniti
posl uGalca s trendi ir
Spl oGne kompetence: at
mi Gl jenj e, razumevanj e
sistemov, plastni prics
Predmetnospecifilne kc
vmesni ka razlilLnih rec¢
sl ojevitest si st ema, i
programske opreme, nizkivojsko programiranje.

Objectives and competences:

The objective of the course is to gain good
knowledge of modern opging systems; to
understand the role of OS in various computer
systems (its connection to hardware and softwar
well as user); to understand OS services, archite
organization, and implementation as well as to
understand trends in the developnoéfalternative)
OsS.

General competencies: abstract and analytical
thinking, understanding of complex software sys
layered approach to problem solving.

Specific competencies: abstract interface to diffe
solutions, modularization and layerizatfmystem,
engineering approach to software development,
level programming.



Predvideni Gtudi jski r
gtudent po opravljener
- pozna razvoj OS in njegovih komponent;

- pozna vlogo in rabo sistemski klicev;

- pozna vlogo in rabo procesov, niti in algoritmov
njihovo razvr GLanj e;

- pozna vrste medprocesne komunikacije

- pozna probleme medprocesne sinhronizacije in
nalLine njihovega reGe\
- pozna vlogo in delovanje navidezneganinika,

datotelnega sistema, \
-pozna naline za doseg
- pozna izbrane sodobne OS .

Refleksija:

Razumevanje osnovnih principov delovanja sodc
operacijskih sistemov in razumevanje njihove vic
sodobnemt alLunal ni Gkem si s
Prenosljive spretnostniso vezane le na en predm
LaHje nalrtovanje in r
opreme (npr, zbirnikov, nalagalnikov,

Intended learning outcomes:

After the completion of the course students:

- know the development of OS and its componer
- understand the role and use of sistem calls;

- understand the role and use of processes, thre:
and their scheduling algorithms;

- understand the methods @bpess communicatiol
- understand problems of process synchronizatic
and metods for their solving by semaphors, mon
etc.

- understand the role and workings of virtual
memory, file system, and 1/O system;

- know methods of protection and security;

- know some selected contemporary OS.
Reflection:

Understanding how the OS works and how togel
with hardware makes a computer system useful.
Transferable skills:

these are many and useful in other subjects. For
example, the ability to plan, design, antbimgnt

povezovalni kov, goni | rsystemprograms and especially large programs
nov OS.

Met ode poulevanja i n Learningandteaching methods:
Predavanja, vaj e, d o me Lectures, tutorials, homeworks, seminars,
konzultacije. consultations.

NaLini ocenjevanja Del eH/ V Assessment:

Sprotno preverjanij 50,00 % Continuing examination (homeworks,
seminarji, kolokviji, kvizi in izzivi in seminars, midterm exams, quizzies,proje
projektno delo) work and challenges)

KonlLno pr ev éliystaiizgite 50,00 % Final (written and/or oral exam)

Ocene: 810 pozitivho, 5 negativno (v skle Grading: €10 pass, 5 fail according to the
s Statutom UL). rules of University of Ljubljana).
Reference nosilca/Lecturer's references:

1. STALLI NGS, William, MIHELI |, JKonceptoperakijskihsigex

Linuxovo lupino in programiranjem Rd2asbn, 2013.

2. MI HELI |, Jurij,

DOBRAVEC,

TomaH. SicSim

systenrsoftware course. Computer applications in engineering education 23 (1), 2013.

3. KLOBOVES, Kl emen,

MI HELI | ,

Jurij , BhaedSIC/XEF

processor and supporting toolchaiternational journal of engineering ed@@dation 6a,

4. ZAVRTANI K, Matej, MI

HELI | ,

Jur i j Experi me

the GNU/Linux operating systeifihe IPSI BGD Transast@nAdvanced Research2D3 1)

5. HORVAT,
2018.
Celotna bibliografija je dostopna na SICRISu:

Mat ej , M

HELI

|, Jur i j EH neukl tarcoi tj eah nr

http://sicris.izum.si/search/rsr.aspx?lang=slv&id=15487.



ORGANIZACIJA IN MANAGEMENT

Ul NI NA|l RT P REURSEIYALABUS
Predmet: Organizacija in management
Course title: Organisation and Management
| l anica nosi l
Member:

gtudijski

program)
n Ni
program)

RalLunal ni Gt vo i
stopnja, univerzitetni

progragtudiijs
Multimedija, prva stopnja, univerzite Mu | t i me

Ll eni tve

k a s n Letnik Semestri  Izbirnost
dij a 2.semestel izbirni

3.letnik 2.semestel izbirni

Univerzitetna koda predmeta/University course code: 0171404

Koda ulLne enote na LI ani 63250
Predavanja Seminar Vaje Kl i ni L Drugeoblike Samostojno ECTS
/Lectures /Seminar [Tutorials /Clinical Gtudi delo
tutorials /Other forms  /Individual
of study student work
45 10 20 105 6

Nosilec predmeta/Lecturer:

Vrsta predmeta/Course type:

Jeziki/Languages:

Vaje/Tutorial:
Pogoji za vkljulLitev
Gtudijskih obveznost:i
Vsebina:

Predmet pokriva kljulLr
managementa in vedenja v organizacijah in sice
opredelitev pojmov (organizacija, poslovanje,
posl ovni model); dol ol
organi zaciji za uspeGr
motivacija, zna@j spretnosti, medsebojna interaki
razumevanje gradnikov poslovnega modela
(predpostavka vrednost
poslovne aktivnosti, profitna formula); analiza
poslovnega modela (spoznavanje poslovnega m
vrednotenje ustreznostiggavnega modela,

di agnosticiranje vzr ok
stanja, opcijski pristop k iskanju sprememb
poslovnega modela).

Temeljna literatura in viri/Readings:

Predavanja/Lectures:

TomaH Hovelija

izbirni predmet /elective course

Sl ovenGLi na
Sl ovenGLi na

Prerequisites:

Content (Syllabus outline):

The content covers the following contemporary k
topics from organization, management and
organizational behaviour: key deéing (firm,
organization, business, business model); determ
of individual behaviour in organizations (persona
characteristics, motivation, knowledge, skills,
interpersonal interactions); for@ined look at the
elements of the business moddlésproposition,
scarce resources, business activities, and profit
formula); analysis of the business model (identify
the business model, evaluation of the business r
diagnosis of the problems of the business model
strategic options approach te ilentification of
solution for the problems).




Daft Richard L. and Marcic Dorothy: Understanding Management: Seventh Edition. Mason, Ghio: .

Western Cengage Learning, 2010, 672 pages.
Izbor temeljnih in sodokimi

znanstveni

Llanki s podrolja ma

(a selection of fundamental and contemporary scientific articles from the field of management, apg.

psychology and sociology).

Cilji in kompetence:
Temel jni cilj predmet
kljuLlLnimi vsebinami o]
jim tako omogoliti wus
funkcije v podijetjih in zavodih.

Za dosego svojega cil]|
razvi espossbhostd e L

Gtudent i moraj o o0svoji
organizacijskih in managerskih vsebinah,

- S M

Gtudente je potrebno
reGevanje organi zacij ¢
podjetjih in zavodih,

Gtudenti morajo razume

poslovanja in organizacije ter problematike
vzpostavitve in spreminjanja informacijskih sistel
v podjetjih in zavodih.

Predvideni Gtudijski r
gtudenti bodo temeljit
vsebine organizacije in managementa.

gtudent i bodo s pgnterebnn i
vrednotenja kljulLnih
gtudent i bodo mor aldi z
na praktilnem pri meru

manager skih dejavni ko
gtudentom bo omogolLenc
management podjetij in zavodov z razvojem njihc
sposobnosti preulevani
in managerskih problemov.

Predmet bo Gtudentom
vrednotenje lastnega delovanja v podjetju, kot tu
razumevanje problematike odmikov ntdjega
prilLakovanim in dejanst
gtudent i bodo pridobil
skladnosti posameznikovih kompetenc z
organi zacijski mi pri Leé
poslovanjem in organizacijo ter informacijskim
sistemom v podjetjih avodih.

Met ode poulevanja in
Predaanja, vaje s skupinsko diskusijo, igro viog i
simulacijami resnilLnit
praktilLno timsko proj e

nalogah s predstavitvijo narejenega.

NaLini
NalLin (pisni
naloge, projekt):

Individualna seminarska naloga

i zpit

50,00 %

Objectives and compéences:

The objective of the course is to present to stude
key topics from the field of @ngization and
management, which will enable them to success
perform in management roles in enterprises and
government institutions.

To reach this objective the following student
competences need to be developed:

students have to acquire the knowléage key
topics of organization and management,
students need to learn how to examine and solv«
organizational and management issues in enterf
and government institutions,

students need to understand the interconnectedi
of organization and manageiiesues with
information system deployment and change issu

Intended learning outcomes:

The students will gain a thorough understanding
key topics in organization and management.
The students will be able to critically analyze,
syntesize and evaluate key topics of organizatiol
management.

The students will need to demonstrate their prac
ability to evaluate key organizational and manag
characteristics for 3 publicly traded companies.
The students will be able to examine and solve
organizational and management issues thus eng
them to occupy management positions.

The course will enable students to critically evalt
their work as well as what is expected of them in
managerial role in enterprises and government
institutions.

The students will gain a broader view and
understandig about the needed perswganization
fit, needed alignment in enterprises and governn
institutions between business and organization ¢
one side and information system on the other.

Learning and teaching methods:

Lectures, exercises with group discussion, role
playing, simulations aal world situations, case
studies, team project work on seminars with reqt
presentation of the results.

ocenjevanja Del eH/ V Assessment:

Type (examination, oral, coursework,
project):
Individual project work



Sprotno preverjanj 0,00 % Continuing homework from exercises, in

vajah, sodelovanje na predavanjih class participation.

Pisni izpit 50,00 % Final written exam

Ocene: 810 pozitivho, 5 negativno (v skle Grading: €10 pass, 5 fail (according to th
s Statutom UL). rules of University of Ljubljana).

Reference nosilca/Lecturer's references:

doc.dr. TomaH Hovelja
Objavl jeni Ll anki v rev-ingparher:z visokim faktol
a . HOVELJA, TomaH, VAVPOTI | , Da mj a nbasedmodeNdy T ,

evaluating-eearning and conventional pedagogical activities in nursing. Assessment & eviaighéon
education, ISSN 14@97X, August 2015, ilustr. http://dx.doi.org/10.1080/02602938.2015.1075957,
10.1080/02602938.2015.1075957

b. VRHOVEC, Simon, HOVELJA, TomaH, VAVPOTI |,
organizational risks in softwarejects : Stakeholder resistance. International journal of project mana
ISSN 026F863. [Print ed.], Aug. 2015, vol. 33, iss. 6, str12282graf. prikazi, tabele, doi:
10.1016/j.ijproman.2015.03.007

c . HOVELJA, TomaH, VASILECAM&mj@heg&spl VAVRQ
elements comprising information system development methodologies on strategic busiresmotmiic
and economic development, d5&02028913. [Print ed.], 2015, vol. 21, no. 6, str8885ilustr.
http://www.tandfonline.com/doi/pdf/10.3846/20294913.2015.1074d8D
10.3846/20294913.2015.1130@

d. MAHNI | Viljan, HOVELJA, TomakH. Teaching
capstone course : analysis of students' opilnitaraational journal of engineeringl EGMN &82HL49X,
2014, vol. 30, no. 4, str. S5,

e HOVELJA, TomaH, VASILECAS, Olegas, RUPNIK
stakeholders on strategic information systems planning success in an enterprise. Technological ar
development of economy, ISSN 28993. [Print ed.], 20M&l. 19, no. 3, str. 4888, ilustr.
http://lwww.tandfonline.com/doi/pdf/10.3846/20294913.2013.818591, doi: 10.3846/20294913.2013
f . VAVPOTI | , Damj an, HOVELJA, TomaH. | mprovi
methodology adoption and its iropan enterprise performance. Computer science and information s
ISSN 182@214. [Print ed.], Jan. 2012, vol. 9, no. 1, stt8¥65

g. MAHNI | Viljan, HOVELJA, TomaH. On wusing
Systems andbBware, ISSN 0161212. [Print ed.], Sep. 2012, vol. 85, no. 9, str2@986



http://www.tandfonline.com/doi/pdf/10.3846/20294913.2015.1074130
http://dx.doi.org/10.3846/20294913.2015.1074130

ORGANI ZACI J A NRAIKUNMAILSIT STEMC

Ul NI NA|l RT P REURSEIYALABUS
Predmet: Organi zacija ralunalni Gki h si s
Course title: Computer Systems Organisation
|l l anica nosi |l ULFRI
Member:

gtudi jski
RalLunal ni Gt vo i
stopnja, univerzitetni

n Ni
program)

progragtudiijska
Ll enitve

Semestri  Izbirnost
1.semestel obvezen

s n Letnik
2.letnik

Univerzitetna koda predmeta/University course code: 0039590

Koda ulLne enote na LI ani 63218
Predavanja Seminar Vaje Kl i ni L Drugeoblike Samostojno ECTS
/Lectures /Seminar [Tutorials /Clinical Gtudi delo
tutorials /Other forms  /Individual
of study student work
45 30 105 6
Nosilec predmeta/Lecturer: Patricio Bulil

Vrsta predmeta/Course type:

Jeziki/Languages:

Vaje/Tutorial:
Pogoji za vkljulLitev
Gtudijskih obveznost:i

Vsebina:

Predavanja obsegajo naslednja poglavja:

Pol prevodni Gka tehnol c
l ogi Lni gradni ki v tet
sinhronizacija, metastabilnost.

Vhod in izhod: osnovne lastnosti V/I naprav, V/I
pri kljulki

Paralelni V/I krmilniki

Serijski V/I vmesniki

Prekinitve in prekitveni krmilniki

Prekinitveno voden V/i

Neposreden dostop do pomnilnika, krmilniki DM;
Pomnil ni Gka hierarhije
Prenosne poti, vodila

Vrste prenosov: sinhronski, asinhronski, eksploz
ukazneprotokolski, izvornginhronski

Paraleml i Ssi st emi veljedt
Predpomnilni Gka skl adr

Predavanja/Lectures:

obvezni predmet/compulsory course

Sl ovenGLi na
Sl ovenGLi na
Prerequisites:

Content (Syllabus outline):

The course consists of the following chapters:
Semiconductor CMOS technology, logic levels, t
CMOS elements, clock, synchronization and me
stability

Input and output: basic I/O block and its propertit
Parallel I/O adapters and controllers

Serial I/O adapters and controllers

Interrupts and inteapts controllers

Interrupt driven 1/O

Direct memory access, DMA controllers
Memory hierarchy, virtual memory
Transmission lines, buses

Data transfer: synchronous, asynchronous, burs
command sequencing, sotsgachronous

Parallel systems: mudthd mamgore systems
Cache coherency



Vsa poglavja bodo podprta s primeri iz prakse: It
Nehalem microarchitecture, Intel lvy Bridge chip:
in STM32F4 SOC.

Temeljna literatura in viri/Readings:

All chapters will cover the case studies: Intel
Nehalem microarchitecture, Intel lvy Bridge chip:
and STM32F4 SOC.

D. A. Patterson, J. L. Hennessy: Computer Organization and Design: The Hardware/Software Inte

Fourth Revised Edition, Elsevier 2012.
D.KodekAr hi tektura in
Zapiski s predavanj, gradv@a v aj e i n

o r gBaTim, Zjublana208 r aLunal ni Gk

star.i i zpi ti na domal

D. A. Patterson, J. L. Hennessy: Computer Organization and Design: The Hardware/Software Inte

Fourth Revised Edition, Elsevier 2012.
D. Kodek: Arhitektur a

i n Bidimg.pbljanz20@8i j a r al un:

Lecture notes, exercises and old exams published on the course home page

Cilji in kompetence:

Cilj premeta je spoznati delovanje in organizacijc
digitalnih ralunalni Gk
kakoe si stemska program
strojno opremo ter kako trendi v tehnologiji in
aplikacijah vplivajo na neprestane spremembe v
organi zaciji ralunal ni

Predvi deni
Po uspeGno

Gtudi jski r
opravljener

zmoHni

Razumet. strukturo in
sistema

Razl oHiti delovanje gr
|/ O, prekinitveni kr mi
Razumeti i n r daprdiho Hi t i
pomnil ni Gkih Lipov (SI
Razumeti signale in Le
pomnil ni Gki h Lipih in
Razumeti in razloHit:i
pomnilnika

V programskem jeziku C napisati nizkonivojske
programe za uporabo I/MMA, prekinitvenega
krmil ni ka, Lasovni kov
V programskem jeziku C napisati callback funkci
prekinitveno servisne podprograme ter
implementirati zamenjavo konteksta na sistemu
Li pu STM32F4

Met ode poulevanja in
Predavanja s sprotno predstavitvijo realnih zglec
| aboratorijske vaje ne
moderen ralunal ni Gki ¢
vmesnike/krmilnike, ki jih spoznajo na predavan]
ter domale nal oge.

ni
n (pisni i zg:i t
Sprotno del o potek
naloge, projektnega dela in kolokvijev.

50,00 %

Objectives and competences:

The goal of the course is to teach the design anc
operation of a digital computer aadbetter
understand why hardware is and how system so
interacts with hardware, and to understand how "
trends in technology and applications drive
continuing changes in the field.

Intended learning outcomes:

After the completion of the coursstadent will be
able to:

Understand the internal structure and organizatic
a computer system

Explain principles and functionality of the basic
building blocks: I/0, DMA controller, interrupt
controller, timers, bus

Understand and explain the principfate modern
memory chips (SDRAM, DDR SDRAM)
Understand SDRAM signals and timings; unders
signal, timings and protocols on the buses
Understand and explain the principles of virtual
memory

Write lowlevel programs for 1/0, DMA, interrupt
controller ad timers in the STM32F4 SoC

Write calback functions, interrupt handlers and
contextswitching routines using C

Learning and teaching methods:

Lectures with modern case stada series of lab
assignments using modern computer system ani
programming tools to develop drivers for all
devices/controllers presented in lectures, and
homeworks.

ocenjevanj a Del eH/ V Assessment:

Type (written examination, oral
examination):

Continuing work (homeworks, midterm
exams, project work).



KonlLno preverjanje 50,00 % Final: written and oral exam
Ocene: 810 pozitivho, 5 negativno (v skle Grading: €10 pass, 5 fail (according to th
s Statutom UL). Statute of UL).

Reference nosilca/Lecturer's references:

AVRAMOVI I, Aleksej, BABI I, ZoenEkWLl IRAIRat rhDuc
logarithmic squaring circuit with error compensation for DSP appliddieroslectronics jo@0ia, vol. 45
iss. 3, str. 26371. ) )

| ENOVAR, Rok, RI SOJEVII, VIadimir, BABIAGPU.
implementation of a structusamilaritybased aerithage classificatiah.supercompug. 2013, vol. 65,
no. 2, str. 97896.

BULII, Patricio, GUgTIN, Vesel ko, {a3etittegrdied mj
environment for compet architecturéComput. appl. eng, thrc2013, vol. 21, no. 1, str326

LOTRI |, Ur oG, BULI I , Patricio. Applicabilit\
Neurocomputidgv. 2012, vol. 96, str.-63.

BULI | , Patrici o, DOBRAVEC, TomakH. An approxi
sufficiently large distance between memory refer&magsercom@tll, vol. 56, no. 2, str. 228

BABI I, Zdenka, AVRAMOVI IAniteativeldgarithinic muBiglidtitrdprocedd.:
microsyst2011, vol. 35, no. 1, st-333

Celotna bibliografija itzr. prof. Patricia BI

http:// sicris.izum.si/search/rsr.aspx?lang=slv&id=11542



http://sicris.izum.si/search/rsr.aspx?lang=slv&amp;id=11542

OSNOVE DIGITALNIH VE ZIJ

Ul NI NA| RT P KREURSEISYAUABUS

Predmet: Osnove digitalnih vezij

Course title: Introduction to Digital Circuits

| l anica nosi l

Member:

gtudi jski progragtudijska s nlLetnik Semestri  Izbirnost
RalLunal ni Gt vo i n Ni Ll enitve 1lletnk 1.semestel obvezen
stopnja, univerzitetni program)

RalLunal ni Gt vo i n Ni Ll enitve Llletnk 1.semestel obvezen
stopnja, unierzitetni program)

Univerzitetna koda predmeta/University course code: 0039580
Koda ulLne enote na LI ani 63204

Predavanja Seminar Vaje Kl i ni L Drugeoblike Samostojno ECTS
/Lectures /Seminar [Tutorials /Clinical Gtudi delo
tutorials /Other forms  /Individual
of study student work
45 30 105 6

Nosilec predmeta/Lecturer: Nikolaj Zimic

Vrsta predmeta/Course type: | obvezni predmet/compulsory course

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

Pogoji za vkl julitev \ Prerequisites:

Gtudijskih obveznost:i

Vsebina: Content (Syllabus outline):
predavanja: lectures:
1. Realizacija avtomatov 1. Boolean algebra
2. Osnove VHDL 2. Switching functions and circuits
3. Programabil na | ogi Ln 3. Functionally complete logic systems
4. Boolova algebra 4. Circuit minimization
5. Preklopne funkcije in preklopna vezja 5. Structural switching circuits (coder, decoder,
6. Funkcijsko polni sistemi multiplexer, ROM, ...)
7. Minimizacija preklopnih funkcij 6. Arithmetical and logical circuits
8. Strukturalna preklopna vezja (kodirnik, 7. Sequential circuits
dekodirnik, multiplekser, ROM, ...) 8. Automata design
9. Aritmei Lno | ogi Lna vezj 9. Automatarealization
10.Sekvenlna vezja 10. VHDL basics

11.NaLrtovanje avtomat o 11. Programmable logic circuits




Temeljna literatura in viri/Readings:

Osnovna:

J. Virant, LogilLne osnove odlolLanja in pomnj
ralunal ni Gtvo i n i-6209¥9mat i ko, 1996, | SBN 96
I . Lebar Bajec, Prekl opne strukture innai st
Fakulteta za ralunal ni G6209810i n i nf or mati ko, )
M. MoGkon, Priprave na vaje za predmet Osno

M. Morris R. MandWlichael D. Ciletti, Digital Design: With an Introduction to the Véildg VHDL, and

SystemVerilog (6th Edition), 2017, 0134549899

Cilji in kompetence:

gtudenti v okviru tege
znanja s podrolja digi
osnovni mi gradni keznov r
| ogi Lno eberhav nSevzom alne |

preklopnih strukturah in sistemih, pomnilnimi
celicami in osnovami avtomatov.

Predvideni
Znanje in razumevanje:
Po uspeGnem
zmoHen:

izkazati znanje in razumevanje osnovnih principc
digitalne logike,

uporabljati postopke minimizacije preklopnih funl
razumeti in uporabit:i
funkcij,

upor abi t il oagriiltnnae tvielzn oa
razumeti delovanje sekieni h vezi j ,
analizirati delovanje avtomata,

Gtudi jski r

zakl julku

real i zirati avt omat z
Uporaba:
Uporaba osnovnih orodi
i zdel ava enostavni h | ¢
Refleksija:
Spoznavanje in razume\

in njeno apli&cijo na konkretnih primerih s
enostavnih | ogilnih ir
Prenosljive spretnostniso vezane le na en
predmet:

Uporaba binarne logike.

NalLrtovanje in izgradr

Metode
poule
ain
ulenj
Predavanje

Learning and teaching methods:

Objectives and competences:

The object of this course is mastering and
understanding efficient practical solutions and ge
a thorough understandiogdigital logic, time in
digital domain, memory cell and basic of the
automaton.

Intended learning outcomes:

Knowledge and understanding:

After successful congpion of the course, students
should be able to:

understand the basic principles of digital logic,
use technigues for minimizing switching function
understand and apply a structural logic functions
use arithmetic logic circuits like building blocks,
understand the operation of sequential logical cil
analyze the operation of the state automaton,
realize an automaton with logical circuits.
Application:

Using basic tools for circuit development and
realization.

Reflection:

Comprehension and undarsiing of the basics of
digital circuits design.

Transferable skills:

Boolean logic concepts.

Basic digital circuits design.

| Lectures, lab practice.

laboratorijs
ke vaje.



NaLini ocenjevanja Del eH/ V Assessment:

NaLin (pisni il zpit

naloge, projekt):

Sprotno preverjanj 50,00 %
kolokviji in projektno delo)

KonLno preverjanje 50,00 %

Ocene: 610 pozitivno, 5 negativno (v skle
s Statutom UL).

Reference nosilca/Lecturer's references:

VASYLCHENKOVA, Anastasiia, MRAZ, Miha, ZI MI (
approach applied to analysis of genetic oscillators. |IEBEf¥sBsactions on computational biology anc
bioinformatics, ISSN 154963. [Print ed.], May/Jun. 2017, vol. 14, no. 3, sfr2721

BORDON, Jure, MOQgKON, Miha, ZI MI C, Nikol aj,
guantitative modelling bfological systems with uncertain kinetic data. IEEE/ACM transactions on
computational biology and bioinformatics, ISSN-2988. [Print ed.], 2015, vol. 12, no. 5, str-12@9
PETRONI , Mattia, ZI MI C, Ni kol aj, M B0A &lgorithihifon a |
gene regulatory networks with multiple binding sites. Journal of computational biology, {=5N.1066
[Print ed.], Mar. 2015, vol. 22, no. 3, str2263

gOBERL, Domen, ZI MI C, Nikolaj, LEONARDI S, Al
implementation of FAST algorithm for mobile applications. Journal of signal processing systems fc
image, and video technology, ISSN-8838. [Print ed.], 20Mal. 79, no. 3, str. 2456,

PE| AR, PrimoH, MRAZ, Miha, ZIMI C, Nikolaj,
guanturadot cellular automata logic gate problem by means of adiabatic suajchimese journal of appl
physickSSN 0021922, 2008, vol. 47, no. 6, str. 58006



OSNOVE INFORMACIJSKH SISTEMOV

Ul NI NA|l RT P REURSEIYALABUS
Predmet: Osnove informacijskih sistemov
Course title: Introduction to Information Systems
|l l anica nosi |l ULFRI
Member:

gt udi jgsakiiin stppnj®
RalLunal ni Gt vo i
stopnja, univerzitetni

n Ni
program)

gtudi jska
L'l enitve

Semestri  Izbirnost
2.semestel obvezen

s n Letnik
1.letnik

Univerzitetna koda predmeta/University course code: 0039581

Koda ulLne enote na LI ani 63215
Predavanja Seminar Vaje Kl i ni L Drugeoblike Samostojno ECTS
/Lectures /Seminar [Tutorials /Clinical Gtudi delo
tutorials /Other forms  /Individual
of study student work
45 30 105 6
Nosilec predmeta/Lecturer: Dejan Lavbil

Vrsta predmeta/Course type:

Jeziki/Languages:
Vaje/Tutorial:

vkl julitev

0]
t h obveznosti

Pogoji za
Gtudijski

Vsebina:

Informacijski sistem, podatki, informacije, znanje
Entropija in informacijski sistem,
Vrednotenje informaci|j
oz. informacijskih sistemov),

Poslovni sistem, poslovne funkcije, poslovni proc
Ravni odlolLanja v posl
operati vna, takti LlLna i
Kategorije informacijskih sistemdransakcijski,
upravljalski, povezovalni,

Informacijske tehnologije in informacijski sistemi.
Poslovne aplikacije, funkcionalni informacijski

podsistemi,
Integralni poslovni informacijski sistemi (ERP),
I nformacijski sistdmi

doseganje konkurenlne
Poslovnad informacijska arhitektura (povezave
poslovnim sistemom 0z. poslovnimi procesi z

Predavanja/Lectures:

obvezni predmet/compulsory course

Sl ovenGLi na
Sl ovenGLi na
Prerequisites:

Content (Syllabus outline):

Information system, data, information, knowledg:
Entropy and Information system

Evaluation of information (siness impact of
information and information system)

Enterprise, business functions, business process
Decisionmaking levels in enterprises (transactior
operational, tactical and strategic)

Categories of information systems (transaction,
managemenitegration),

Information technology and information systems
Business applications, functional information
subsystems

Enterprise Resource Planning (ERP) system
Information systems and business effectiveness
achieving a competitive advantage

Enterprise architecture (relations between busine
and IT domai® e.g. links between business
processes, applications and technology infrastru




aplikacij ami i nformaci
infrastrukturo),

Informacijski sistemi in elektronsko poslovanje (E
B2B, B%),

Informacijski sistemi v storitvenih dejavnostih,
Informacijski sistemi v industriji.

Napredne tehnologije pri razvoju informacijskih

sistemov.

Temeljna literatura in viri/Readings:

Information systems and electronic business (Bz
B2B, B2G)

Information systems in the service sector,
Information systems in the industry.

Advanced technologies in information system
development.

Steven Alteinformation Systems: Foundation of ébusiness Prentice Hall College, 2001.

O0Brien

J a me s Mandganmeat knfarmati@heSgstergsdicGrawHill/Irwin, 2010.

Rolf T. Wigand at alntroduction to Business Information SystemsSpringer, 2003.
Avison David, Fitzgerald Gugformation systems development: Methodologies, technigues & toqls

2006.

Cilji in kompetence:

Cilj predmeta je Gtude
informati ke predstavit
informacijskih sistemc

informacijskih sistemov ter mesto in viogo
informacijskega sistema v poslovnih sistemih. Zr
ki jih Gt udkevnitriu pprrieddont
za razumevanje delovanja in uporabe sodobnih
informacijskih sistemov.

V okviru | aboratorij sk
spoznavajo sodobne informacijske tehnologije in
razvojna okolja, ki so namenjena razvoju
ralunal nijZapddgoro afprinacijskant
sistemom.

Predvi deni Gtudi j ski r
Po uspeGnem zakl julLku
A sposoben izkazati znanje iz poznavanja osnc
pojmo s podrolja inf
A razumel umestitev informacijskega sistema v
kontekstposlovnega okolja in potrebo po
vpeljavi v poslovni sistem,
razumel vlogo informacijskih tehnologij v okv
sodobnih informacijskih sistemov,
uporabljal informacijske tehnologije za razvoj
ralunal ni Gko podprti
poznalinrazumelg | a Genost me
prakso na konkretnih
informacijskih sistemov (npr. preizkusi delov:
v konkretnem razvojnem okolju),
uporabljal sistem za obvladovanje verzij in
podporna orodja za delo v skupini,
uporabljal IKT, pisnegaspol. anj a i n
komunikacijskih spretnosti pri medsebojnem
vrednotenju izdelkov.

Met ode poulevanja in

Objectives and competences:

The aim of the course is to present students key
concepts of information systems, different categt
of information systems and their role in enterpris
Knowledge that students acquire in this course i
fundamentao understand the operation and use
modern information systems.

Through laboratory exercises students become
familiar with modern information technologies an
development environments for computer applica
development to support information system

Intended learning outcomes:

After the completion of the course a student will

able to:

A understand basic concepts in the field of
information systems,

A understand information system placement in

context of business environment and the nee

for its deployment in an enterprise,

understand the role of information technologi

in the context of modern information systems

use information technologies floe

development of computerized information

systems,

understand and be aware of harmony betwet

the theory and practice on concrete example

from the field of information systems (e.g.

functional testing in the specific development

environment),

use versio control system and support tools f

collaboration in teams,

use ICT, written reports and communication

skills in peereview of software products.

A

A

A
A

Learning and teaching methods:



Predavanja, laboratorijske vaje, seminzatdge. Lectures, laboratory exercises and

Poseben poudarek je na seminarskih nalogah, k seminarsParticular emphasis is placed on semin

Gtudenti sami razvi j ej wherestudents develop an example of an informs

in ob tem teoreti Lna 2 system and thus transfertheir theoretical knowle
into practice.

NaLini ocenjevanja Del eH/ V Assessment:

NaLin (pisni il zpit Type (examination, oral, coursework,
naloge, projekt): project):

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

KonLno preverjanje 50,00 % Final (written and oral exam)

Ocene: 610 pozitivno, 5 negativno (v skle Grading: 610 pass, 5 fail (according to th
s Statutom UL). rules of University of Ljubljana).

Reference nosilca/Lecturer's references:

Lavbil, Dej an, Enplaying Semantid &VelkktechnoldyieslinXinancial instruments
trading. International Journal of New Computer Architectures and their Applications. 1(2)18&. 167
Lavbil, Dej an, | zt ok FhciitptiogvinfoomatiolKsysites dexabpmenteith j
Panoramic view on dataComputer Science and Information Systems. 7(4), stv6837

Lavbil, Dej an, Vasi | e@nlegy ba€ed ®lgtisAgent SyRtenpta sufport R «
business users and managementechnological and economic development of economy, 16(2),-str.
347.

Lavbil, Dej an, HRacilitaing entology déeetopmeent with Goltihudus evaluation
Informatica, 21(4), str. 53852.

Lavbi L, Dejan, RapidQGnwlegy Develbpment enodel baBedl 6n8Business Rules
management approach for the use in business applicatigrilth International Conference on Enterp
Information Systems.

Celotna bibliografija je na voljo na SICRIS / Complete bibliography is aveSlEERd S
http://www.sicris.si/search/rsr.aspx?lang=slv&id=18907



http://www.sicris.si/search/rsr.aspx?lang=slv&amp;id=18907

OSNOVE MATEMANALIZENE A

Ul NI NA| RT P KREURSEISYAUABUS

Predmet: Osnove matemati Lne anali ze
Course title: Calculus

|l l anica nosi |l ULFRI

Member:

gtudi jski progragtudijska s nlLetnik Semestri  Izbirnost
RalLunal ni Gt vo i n Ni Ll enitve 1lletnk 1.semeter obvezen
stopnja, univerzitetni program)

Univerzitetna koda predmeta/University course code: 0039582
Koda ulLne enote na LI ani 63202

Predavanja Seminar Vaje Kl i ni L Drugeoblike Samostojno ECTS
/Lectures /Seminar [Tutorials /Clinical Gtudi delo
tutorials /Other forms  /Individual
of study student work
45 30 105 6

Nosilec predmeta/Lecturer: giga Virk
Vrsta predmeta/Course type:  obvezni predmet /compulsory course

ovenGLina

Jeziki/Languages: Predavanja/Lectures: S|
Sl ovenGLi na

Vaje/Tutorial:

Pogoji za vkl julitev \ Prerequisites:

Gtudijskih obveznost:i

Vsebhina: Content (Syllabus outline):

1. Real na Gtevila, komp 1. Real numbers, complex numbers, sequence:
limita zaporedja, vrste. limits and convergent sequences, series.

2. Funkcije: osnovne lastnosti, graf, zveznost in 2. Functions: basic properties, graph. Continuit
limita funkcije, lastnosti zveznih funkcij, bisek and limits, properties of continuous functions

in sekantna metoda z bisection, secant method, functions of sever:
enalb, funkcije vel varidles.

3. Odvod definicija in geometrijski pomen odvo 3. Derivatives: definition and geometric
pravila za ralunanje interpretation of derivative, rules for
funkcij, parcial ni o] differentiation, partial derivatives, differential,
spremenljivk, veri Hn |l inear aproxi mati on,
l i nearna aproksi maci Applications: critical points and local extreme
pravilo, gradi aelivk. f u global extrema, solving impization problems,
Uporaba odvoda: stac Taylor polynomial and Taylor series.
ekstremi, globalni e 4. Integral: indefinite integral, definite integral al
optimizacijskih nalog. Taylorjev polinom in areas, numerical integration (trapezoid and
Taylorjeva vrsta. Simpson's rule), fundamental theorem of calc

4. I ntegral: nedol olLeni (connection between indefinite and definite

pl oGLine. osnovne nu integraly examples of nonelementary functiol




ralunbhaoafendga integr

Si mpsonova metoda),
dol olLenim integralom
funkcij.

5. Di ferencialne enalbe
di ferencialnih enalhb

spremenljivkama, linearna diferencelnaa L t
primeri uporabe.

Temeljna literatura in viri/Readings:

1. G. TomGi L, B. Orel,

Nat Mkamot ;

5. Differential equations: growth models, solutic
separable equations, linear first degree differ
equations, examples.

Maubmatinka

2. J. Stewart: Calculus: early transcendentals (8th edition), Cengage Learning, 2018,ipddlavja 1
3. Dan Sloughter: Yet Another Calculus Trexb,//www.freebookcentre.net/matHsoks

download/YetAnotherCalculusl ext.html

Andrew D. Hwang: Calculus for Mathematicians, Computer Scientists, and Physicists
http://www.freebookcentre.net/mathimoksdownload/Calculufor-Mathematician& omputerScientists,

andPhysicist&n-Introductionto-AbstractMathematic8628pdf%29.html

Cilji in kompetence:

Cilj predmeta je utrditi poznavanje in razumevan
osnovnih pojmov mat e me
konvergenca, odvod in integral, prikazati njihove
osnovne |l astnosti i n g
problemov v ralunal ni(
Sp | &kdppetence:
Sposobnost
Razvijanje osobnosti
sintetilneg razmi Gl j ¢
Razumevanje in uporabe
mat emati Lnega nalina r
Razumevanje pojma abstrakcije

kritilLnega
sp
a

Predmet no ompptencei f i Lne k
Osnovne sposobnosti ne
informati ke, K i vkl jul
sposobnosti, praktilhnc
na podrolju ralunal ni(
Osnovna znanja na podr
informatike Kk i dopuGlLaj o na
drugi stopnji

Razumevanje matemati Lt
zveznosti, odvoda in integrala
Sposobnost uporabe osr

so zaporedja, vrste, funkcije, odvod in integral pr
reGevanju probijemowal ne

informati ke in na dr uc
Predvideni Gtudijski r
Po uspeGnem zakIl julLku
obvlIiadal osnovne poj me
analize in razumel ZVeE
in numerilLnim opisom

obvl adal dokazovanje

Z
osnovne ralunske manig
kompl eksni mi Gtevili
razumel pojem zaporedja in konvergence
razumel pojem funkcijske odvisnosti in zveznosti

Objectives and competences:

The goal of this course is to provide a broad
understanding of the basic concepts of matheme
analysis, such as convergence, derivative and in
and demonstrate how they campplied to solve
problems in computer science and science as a
General competences:

Ability of critical thinking.

Developing skills in critical, analytical and synthe
thinking.

Understanding and using mathematical concepts
mathematical thiimg

Understanding the concept of abstraction
Subject specific competencies

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

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

Understanding the concepts of convergence,
continuity, derivatives and integrals

Ability to use basic mathematical concepts like
sequences, series, functions, derivatives and int:
in solving problems from computer science and ¢
relevant fields.

Intended learning outcomes:

Knowledge and understanding:

After completion of the course the student will
master the basic concepts and principles of calci
and understand the connection between their
symbolic, graphic and numeric representations
master simple proofs with mathemati@iidtion
and basic manipulations with real and complex
numbers


http://www.freebookcentre.net/maths-books-download/Yet-Another-Calculus-Text.html
http://www.freebookcentre.net/maths-books-download/Yet-Another-Calculus-Text.html
http://www.freebookcentre.net/maths-books-download/Calculus-for-Mathematicians,-Computer-Scientists,-and-Physicists-An-Introduction-to-Abstract-Mathematics-%28pdf%29.html
http://www.freebookcentre.net/maths-books-download/Calculus-for-Mathematicians,-Computer-Scientists,-and-Physicists-An-Introduction-to-Abstract-Mathematics-%28pdf%29.html

razumel pojem odvoda,
nezahtevnih odvodov in njihovo uporabo pri anal
funkcijskih odvisnosti
optimizaijskih problemov

razumel pojem integrala, poznal osnovne princip
ralunanje integralov i
integralom

poznal osnovne principe in primere uporabe teh
pojmov v ralunalni Gkit
problemov iz realnega sveta

understand the concepts of sequence and
convergence

understand the concept of functional dependenc
continuity

understand the concept of derivative, be able to
compute relatively simple igatives and use them
function analysis and in simple optimization
problems

understand the concept of integral, master basic
principles for computing integrals, and understar
the connection between indefinite and definite
integrals

know basic principles and examples of applying
concepts to computer algorithms and to real wor
problems

Met ode poulevanja i n L Learningandteaching methods:

Predavanja, raluns ke \ Lectures, lab exercises with oral presentations,

naloge. Poseben poudarek @ s pr ot n e homework problems. Special attention will be gi

domali mi nal ogami i n r tocontinuing work with homework problems and
group work.

NaLini ocenjevanj a Del e H/ We Assessment:

NaLin (pisni i1izpit Type (examination, oral, coursework,

naloge, projekt): project):

Sprotno preverjanj 50,00 % Continuing (homework, midterm exams,

kolokviji in projektno delo) project work)

KonLno preverjanje 50,00 % Final (written and oral exam)

Ocene: 610 pozitivno, 5 negativno (v skle
s Statutom UL).

Reference nosilca/Lecturer's references:

Grading: €10 pass, 5 fail (according to th
rules of University of Ljubljana).

A VI RK, @i ga. Sopalogyand its spplica8@na0t6®641, 2010, vol. 157, no. 2, str.
453455.

A VI RK, ¢giga. Realizations of c¢ oun tMaditdrrenean plwfu
mathematiz®13, vol. 10, no. 3, str. 1A%89.

A DYDAK, Jerzy, VIRK, gigRevPstaemai,a0hs w29 idss
1, str. 19006.

A EDELSBRUNNER, Herbert, VIRK, ¢iga, regan®Cherroff
points in Bregman geometry. V: SP BakKiMendtdnal
Symposium on Computational Geometry : SoCG-2018018n8ddapest, Hungary

A VI RK, ¢§iga. A pdpmensienal mtarsic pensistenae bf gdodesic spaces and their s

Revi st a
Celotna bibliografija je dostopna na SICRISu:

ma t,dam 019, goh 32¢ciss.mmsir2iBHB e n s e

http://sicris.izum.si/search/rsr.aspx?lang=slv&id=20092



http://sicris.izum.si/search/rsr.aspx?lang=slv&amp;id=20092

OSNOVE OBLIKOVANJA

Ul NI NA| RT P KREURSEISYAUABUS

Predmet: Osnove oblikovanja

Course title: Introduction to Graphics Design

| l anica nosi l

Member:

gtudi jski progragtudijska s nlLetnik Semestri  Izbirnost
RalLunal ni Gt vo i n Ni Ll enitve 3.letnk 2.semestel izbirni
stopnja, univerzitetni program)

Univerzitetna koda predmeta/University course code: 0039618
Koda ulLne enote na LI ani 63271

Predavanja Seminar Vaje Kl i ni L Drugeoblike Samosbjno ECTS
/Lectures /Seminar [Tutorials /Clinical Gtudi delo
tutorials /Other forms  /Individual
of study student work
45 30 105 6

Nosilec predmeta/Lecturer: Narvika Bovcon
Vrsta predmeta/Course type:  izbirni predmet/elective course

ovenGLina

Jeziki/Languages: Predavanja/Lectures: S|
Sl ovenGLi na

Vaje/Tutorial:

Pogoji za vkl julitev \ Prerequisites:

Gtudijskih obveznost:i

Vsebhina: Content (Syllabus outline):

1. Izbrana poglavja iz zgodovine in razvoja 1. Selected topics from the history of graphic
oblikovanja. Umetnost in znanost, oblikovan] design. Art and science, design and technolc
tehnologija. 2. Graphic elements, colour theory, composdior

2. Osnovne likovne prvine, barvna teorija, practical work: visual studies, colour studies.
kompozicij@dv aj e: vi zual ne 3. Typography:the basics and the principles of
Gtudi j e. 4. Structuring of thgraphic layout with visual an

3. Osnove tipografije in zakonitosti uporabe typographic elements.

Lr kovnidhr ufrisnt. i n 5. Digital image and the principles of montage ¢

4. Oblikovalski prelom formata in strukturiranje images.
formata z likovnimi in tipografskimi elementi. 6. Structuring of the message according to the

b, Zakonitosti ekranske communication medium and with respect to t
slik. social context of the communication.

6. Strukturiranje spor o 7. Theconceptof intericity in new media.
komunikacijskega koda in v odvisnosti od 8. Designing of user interfac&4:. with focus on
dr uHbemteggkas tk sporol the innovative concept of the hurtamputer

7. Koncept interaktivnosti v novih medijih. interaction desigf;2. with focus on the

8 NalLrtovanje upodlabni effective visual communication of the graphic

poudarek na inovativnosti komunikacije med




upor abni kom id8 paudaltlkuna
ustrezno strukturirani vizualni komunikaciji
elementov vmesnild,posreduje informacije o
interakciji z vmesnikom.
9. Vizualizacija podatkov. Projektna naloga.
10.Uporabni Gki paket gr
uporaba programov iz paketa.

Temeljna literatura in viri/Readings:

elements of the interface that guides the
interacion.

9. Data visualisation. Project work.

10. The Adobe software package: practical work

Data Flow: Visualising Information in Graphic Design. Berlin: Gestalten, 2008. Kubel, H., Williams,
New Perspectives in Tygraphy. Laurence King, 2015.
Colborne, G. Simple and Usable Web, Mobile, and Interaction Design (Voices That Matter). New F

2010.

Lal, R. Digital Design Essentials: 100 Ways to Design Better Desktop, Web, and Mobile Interfaces

Publishers2013.

Manovich, L. The Language of New Media. MIT, 2001.
Samara, T. Design Elements: A Graphic Style Manual. Rockport Publishers, 2007.
Tufte, R. E. The Visual Display of Quantitative Information. Graphics Press LLC, 2001.

The Design Annual.

Virtual ni uli telji i n

Cilji in kompetence:

Cilj predmeta je Gtude
nalLrtovanja vizual nih
nalrstkoev athet ode bodo Gt
informati ke uporabili

vmesnikov, vizualizacij podatkov, elektronskih
dokumentov in spletnih strani.

Predvideni
Po uspeGno
zmoHni
-prepoznati zakonitost
- pomniti osnovne likovne prvine in principe grad
podobe,

-dekodirati vizualna s
-koristiti zakonitost:i
- uporabljati oblikovalske metode in oblikovalske
programe za oblikovanj
vmesnikov, vizualizacijo podatkov,
-zasnovati, nalrtovati
izdelek,

- interpretirati oblikovalski proces kot integralni d
pri nalrtovanju komuni
uporabnikom,
-pregl edat. i
prakse,

- testirati, evalvirati in preoblikovati lastni oblikov:
izdelek,

Gudijsk r
zakl julLen

p 0 dmeceltgbee i

-integrirati obli koval
nalrtovanju uporabniktu
vmesnikov.

Met ode poulevanja in

roblni ki Za

proi progr ami

Objectives and competences:

The aim of the course is to introduce the student
computer and information soies to the elements
of visual language and the strategies of visual
communication. The students will employ design
methods to conceptualize new media interfaces,
will be able to effectively use graphic design eler
to visualize data and presentdbietents of
electronic documents and web pages.

Intended learning outcomes:

r After successful completion of the module, stude
will be able to:

- recognize the laws of visual expression,

- remember the elements of visual language and
principles of image composition,

- decode visual messages,

- use adequately typography and colour,

- use graphic design methods and the design so
to design web pages, computer interfaces and
visualize information,

- conceptualize, develop and realize a design pre
- interpret graphic design process as an integral
of the humarcomputer irtraction design,

- explore the state of the art design solutions,

- test, evaluate and redesign own design project:

Learning and teaching methods:



Predavanja, vaje v Gol Lectures, practical work in school, project work &

del o. Poseben poudar ekhome. Emphasis on dimious work parallel to the
Poseben vidik je vpeljevanje v skupinsko delo né¢ lectures. Teamwork experience on a complex
kompleksnem oblikovalskem projektu. multimedia design project.

NalLini ocenjevanjaDel eH/ V Assessment:

NaLin (pisni izpit Type (examination, oral, coursework,
naloge, projekt): project):

Sprotno preverjanj 50,00 % Continuing (homework, midterm exams,
kolokviji in projektno delo). project work).

KonlLno preverjanje 50,00 % Final (written and/or oral exam)

Ocene: 810 pozitivho, 5 negativno (ladu Grading: €10 pass, 5 fail (according to th
s Statutom UL). rules of University of Ljubljana).

Reference nosilca/Lecturer's references:

01 I zvirni Zznanstveni Ll anek

1. BOVCON, Narvika. Literary aspects in new media art works. CLCWeb, 1S&¥44fnline ed.],
2014, vol. 15, no. 7, str13, ilustr.
http://docs.lib.purdue.edu/cgi/viewcontent.cgi?article=2391&context=clcweb. [COBL3$081.0068]
2. BOVCON, Narvika, VAUPOTII|, Al eG, KLEMENC,
realiyy : a case study in the domain of fine arts. V: First International Conference, SouthCHI 2013, I
Slovenia, July3, 2013. HOLZINGER, Andreas (ur.), et al. Human factors in computing and informa
proceedings, (Lecture notes in computer scl&8M,0308743, 7946). Heidelberg [etc.]: Springer, cop
2013, str. 477396, ilustr. http://eprints.fri.ufj.si/2098/. [COBISS.9D 2782459] tipologija 1.08> 1.01

3. BOVCON, Narvika. Jezik gibljivih slik v
zbirke.Literatura in gibljive slike : tematski sklop = Literature and moving image@ritheneitia section
knji Hevnosli89, [ein3S/S,N ®t3.5 12 ) . Ljubljana: Sl ovens

l et n. 37 ,-1333238242,7244], dustr. [COBISEI®I55119202]

4. Likovne besede : revija za likovno umetnost. Bovcon, Narvika (glavni in odgovorni urédnik 2016
Ljubljana: Zveza druGtev-slovenskih |ikovnil
3.12 Razstava

5. BOVCON, Narvika, MERVI IT,ehwdGkae, sVAKROE! IT,
Speculum Artium 20151 750ktober 2015, 7. mednarodni festaaijsi@/kulture Integriteta realnosti
[COBISS.SID 4119547]

Celotna bibliografija je dostopna na SICRISu:
http://www.sicris.si/search/rsr.aspx?lang=slv&id=33966



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

OSNOVE PAOATKOVNIH BAZ

Ul NI NA|l RT P REURSEIYALABUS
Predmet: Osnove podatkovnih baz
Course title: Basics of Databases
| l anica nosi l
Member:

gtudi jski pro
RalLunal ni Gt vo
stopnja, univerzitetni
RalLunal ni Gt vo
stopnja, univerzitetni

gragtudijska snlLetnik Semestri

i n Ni Ll eni tve 2letnk 1.semestel obvezen
program)

i n Ni Ll eni tve 2letnk 1.semestel obvezen
program)

Izbirnost

Univerzitetna koda predmeta/University course code: 0039591

Koda ulLne enote na LI ani 63208
Predavanja Seminar Vaje Kl i ni L Drugeoblike Samostojno ECTS
/Lectures /Seminar [Tutorials /Clinical Gtudi delo
tutorials /Other forms  /Individual
of study student work
45 30 105

Nosilec predmeta/Lecturer: Marko Bajec
Vrsta predmeta/Course type:

Jeziki/Languages:

Predavanja/Lectures:

obvezni predmet/compulsory course

Sl ovenGLi na

Vaje/Tutorial: Sl ovenGLi na
Pogoji za vkl julitev \ Prerequisites:
Gtudijskih obveznost:i
Vsebina: Content (Syllabus outline):
predavanja: lectures:
I. Uvod v PB [. Introduction to DB
1. Zgodovina podr ol a; 1. History of data bases;
2. Sistemi za upravljanje s PB (SUPB); 2. DB management systems (DBMS);
3. Vrste SUPB; 3. Types of DBMS;
4. Vloge pri upravljanju PB; 4. Roles in DB Management;

Il. Opisovanje, shranjevanje ter poizvedovanje v
5. trinivojska predstavitev podatkov;

6. Shramba in indeksiranje podatkov;

7. Formalni poizvedovalni jeziki;

8. Osnove SQL,;

9. Predstavitev QBE;

10. XML PB in XQuery;
I 11

Osnove nalrtovanj

Describing, Storing and Quelyitiata in DB
5. 3tire data representation;
6. Data storing and indexing;
7. Formal query languages;
8. SQL basics;

9. QBE;

10. XML SUPB, XQuery;

lll. DB design- basics



11.trini voj s ki pristop Kk

12. Konceptualno nalrt
13. Logi Lno nalrtovan]j
14. Osnove normalizacije;

15. FiziLno nalrtovanj
16. Podat kovna skl adi (

Opcijsko: noSQL in newSQL osnove

Temeljna literatura in viri/Readings:

11. 3level data modelling approach;
12. Conceptual data modelling;

13. Logical data modelling;

14. Normalisationbasics;

15. Physical data modelling.

16. Data warehouses and their design;

Optional: noSQL and newSQL basics

Thomas M. Connolly, Carolyn E. Begg (20@8abase &yss, A Practical Approach to Design, Implem

Managemgfitth Edition, AddisoiWesley.

Raghu Ramakrishnan, Johannes Gehrke (Ra@#)ase Management Shsiehidition, McGrawill.

Cilji in kompetence:

Cilj predmeta je Gtude
informatike predstaviti osnove o podatkovnih ba:
kaj so prednosti uporabe podatkovnih baz v
primerjavi z drugi mi r
kako podatkovne baze delujejo in kako upravljar
njimi; kako pavedujemo po podatkih v podatkovi

bazah, kako jih nalrt.
upravljamo.
Spl oGne kompetence:

razumevan
podrolj a

A Sposobnost
probl emov s

informatike.
Sposobnost iskanjae v
eval uacije razpol oHI

Sposobnost uporabe pridobljenega znanja z:

samostojno reGevanje

izpopolnjevanja pridobljenega znanja;
Specifilne kompetence:

Objectives and competences:

The aim of this course is to explain students the

basics of databases, i.e. advantagesgfdatabase

systems over using file systems, how databases

database management systems work, how we

them; how we design databases, how we query

databases etc.

General competencies:

A The ability to understand and solve professic
challengem computer and information scienc

A The ability to search knowledge sources and

search for resources and critically evaluate

information.

The ability to apply acquired knowledge in

independent work for solving technical and

scientific problems in conmpu and information

science; the ability to upgrade acquired

knowledge.

Specific competencies:

A

A Osnovne spretnosti s A Basicskilsin computer and information sciel
informatike; which includes basic theoretical skills, practic
A Sposobnost presa znanja na sodelavce tako knowledge and skills essential for the field of
tehni Lni h kot razi sk computer and information science;
Osnovno znanje in spretnosti, ki so potrebni za A The ability to transmit knowledge teveorkers
nadal jevanje Gtudiija r in technology and reseagroups.
Basic skills in computer and information sciel
allowing the continuation of studies in the se«
study cycle.
Predvideni Gtudijski rIntendedlearning outcomes:
Po uspeGno =zaklIl jul en er After successful completion of the module, stude
zmo Hni will be able to:
A nalrtovvartd iem oksanap | e | design simple and complex databases,
podatkovne baze, develop applications with access to various data
razvi ti apli kaci j e z managementsystems,

sistemov za upravljanje s podatkovnimi baza
poizvedovati po razl
baz,

analizirati poizvedbe,

optimizirati podatkovne baze ter poizvedbe,
uporabitth gor i t me s podr o
na sorodnih problemih.

ToToTo Do Do

retrieve data from different types of databases,

analyze queries from performance perspective,
optimize databases and queries,

reuse database algorithms for similar problems.



Met ode poulevanja i n L Learningandteaching methods:
Pr e da v a kg vaje z ustranti mastapi, projek Lectures, Practical exercises, homeworks and

nalLin dela pri domali I seminarsinteam.

NalLini ocenjevanjaDel eH/ V Assessment:

NaLin (pisni izpit Type (examination, oral, coursework,
naloge, projektgprotno preverjanje project):

(domale naloge, ko

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

KonLno pe(psniausiniazpit) 50,00 % Final (written and oral exam)

Ocene: 810 pozitivho, 5 negativno (v skle Grading: €10 pass, 5 fail (according to th
s Statutom UL). rules of University of Ljubljana).

Reference nosilca/Lecturer's references:

gl TNI K, Sl avko, gUBELJ, L o-mantmn corBféyehée @Gesolutiba usikg .
linearchain conditional random fiel&0oS onkSSN 1935203, Jun. 2014, vol. 9, no. 6, std 1
gUBELJ, Lovr o, FI AL A, D abasdlstatistical cBnpdrigod of citstiarn tdpola
of bibliographic databas8sientific repd8SN 2042322, 2014, 4, strlD

FI ALA, Dalibor, gUBELJ, Lovr o, ¢ lbaskHdakthorrékirgy |
outperform simple citation cosftlournal of informetB&N 1751577, Apr. 2015, vol. 9, no. 2, str-383
KRALLI NGER, Martin, gl TNI K, Sl avko, BAJEC, I
drugs and its annotation principlesirnal of cheminfori&iibs175894. [Online ed.], 2015, vol. 7, sup|
1, str. 117

gUBELJ, Lovro, FI ALA, D abagsedstatistical Bomgaksen of cibasion tomol
of bibliographic databasgsientific repd8SN 2042322, 2014, 4, strlD



OSNOVE UMETNEINTELIGENCE

Ul NI NA| RT P KREURSEISYAUABUS

Predmet: Osnove umetne inteligence

Course title: Introduction to Artificial Intelligence

| l anica nosi l

Member:

gtudi jski progragtudijska s nlLetnik Semestri  Izbirnost

Multimedija, prva stopnja, univerzite Mu | t i medi j a 3.letnik 1.semestel obvezen
program)

RalLunal ni Gt vo i n Ni Ll enitve 3.letnk 1.semestel obvezen

stopnja, univerzitetni program)

RalLunalni Gtvo inNi Llenitve 3.letnk 1.semestel obvezen

stopnja, univerzitetni program)

Univerzitetna koda predmeta/University course code: 0039610
Koda ulLne enote na LI ani 63214

Predavanja Seminar Vaje Kl i ni L Drugeoblike Samostojno ECTS
/Lectures /Seminar [Tutorials /Clinical Gtudi delo
tutorials /Other forms  /Individual
of study student work
45 30 105 6

Nosilec predmeta/Lecturer: Zoran Bosni L

Vrsta predmeta/Course type: = obvezni predmet/compulsory course

Jeziki/Languages: Predavanja/Lectures: Sl ovenGLi na
Vaje/Tutorial: Sl ovenGLi na

Pogoji za vkl julLitev \ Prerequisites:

Gtudijskih obveznosti:

Vsebina: Content (Syllabus outline):

Uvod v umetno inteligenco in primeri uporabe A Introduction to Artificial Intelligence, example

Prostor stanj in osnovni algoritmi preiskovanja: of applications

globinsko, Girinsko, i A Statespaceand basicsearch algorithms: de

zahtevnost teh algoritmov first, breadtHirst and iterative deepening,

Hevristilno preiskovar complexity of these algorithms
izrek o popolnosti A*, lastnosti ocenitvenih funkc A Heuristic search, algorithms A* and IDA*,

ter analiza Lasovne ir admissibility theorem for A*, properties of
Dekompozicija problemov z AND/OR grafi, heuristic function and analysis of time and s
al gor it mi iskanja v Al complexity

preiskovanje in algmm AO* A Problem decomposition with AND/OR graphs
Strojno ulenje: probl e search in AR/OR graphs, heuristic search
zakonitosti v podatkih in podatkovno rudarjenje, algorithm AO*

opisni jeziki i n pr ostA Machine learning: problem of learning from d

dreves, regresijskih dreves, modelnih dreves, tel data mining, description languages and




pravil
uporabe.
Predstavitev znanja in ekspertni sistemi: predsta
Znanja s pravili, ogrc
ontologije; algoritmi sklepanja in generiranje razl
obravnavanje negotovec
Planiranje po principu sistev in ciljev, planiranje <
popolno in delno urejenostjo, regresiranje ciljev,
primeri uporabe v robotiki in logistiki

Pr ogr ams kiaprimari

Temeljna literatura in viri/Readings:

hypothesis spaces, induction of decision tree
regression trees, model trees, and rules. Sof
tools for machine leargrand applications.
Knowledge representation and expert systen
knowledge representation with rules, frames,
semantic networks, ontologies; inference
algorithms and generationg explanation; han
uncertain knowledge, Bayesian networks
Meansends plannig, totalorder and partial
order planning, goal regression, applications
robotics and logistics

. Bratko, Prolog Programming for Artificial Intelligence, 4th edition, Pearson Education,

AddisonWesley 2011, ISBR201403757.

S. Russell, P. Norvig, Artificial Intelligence: A Modern Approach, Third edition, Pearson

Education, Prentigdall 2010, ISBN: 0136042597.

I . Brat ko, Prolog in u
I . Kononenko, Strojno
Materi al.i na spletu (S
Cilji in kompetence:

Seznaniti sluGatelje z

metodami in tehnikami umetne inteligence
Sposobnost reGevanja

inteligence
ZmoHnost razumevanja |
inteligence
Prispevati k razumevar

doseHkov umetne iretel.i
implikacije v filozofiji in psihologiji

Predvideni Gtudijski r
Po uspeGnem zakl!l julku
-poznal osnovne in naj

metode umetne inteligence,
-sposoben pojasniti [
inteligence in relacije s kognitivno znanostjo,
psihologijo, medicino, logiko, matematiko in druc
sorodni mi podrolji
-sposobenapedel i ti, kje so
- sposoben uporabe preiskovalnih algoritmov in

m

met od strojnega ulLenj e
-sposoben primerjanja
ulLinkovitost.i uporabl j

- sposoben formulirati probleme iz reali¢gav | j

kot probl eme, K i SO I €
inteligence.
Met ode poulevanja in

Predavanj a, | aboratori
individualni ali skupinski projekti

NalLini

met na inteligenca, Zal
ulLenj e, Zal oHba FE in
pletna ulilnica FRI; |

Objectives and competences:

Teach basic concepts, ideas, methods and techt
of artificial intelligence (Al)

Ability to solve problems with methods of artificie
intelligence

Ability to understand the literature in the area of .
Contribue to the understanding of the relevance
technical achievements of Al with respect to thei
implications in philosophy and psychology

Intended learning outcomes:

After the completion of the course the student wi
able to:

- know the basic and most commonly used meth
in the field of artificial intelligence (Al),

- explain implications ofdhAl achievements, and i
relation with cognitive science, psychology, med
logic, mathematics and other related fields,

- define the technical boundaries of the field,

- use the search and machine learning algorithm
real problems,

- compare timand spatial complexity of the taugt
algorithms,

- formulate selected problems from the real worlc
problems that are solvable with the Al algorithms

Learning and teaching methods:
Lectures, laboratory exercises, homework, indivi
and team projects

ocenjevanja Del eH/ V Assessment:



NalLin (pisni i zpit Type (written and oral exam, coursewor}
naloge, prol«): project):

Sprotno preverjanj 50,00 % Continuing (homework, project work)
kolokviji in projektno delo)

KonlLno preverjanje 50,00 % Final (written and/or oral exam)

Ocene: 610 pozitivno, 5 negativno (v skle Grading: 610 pass, 5 fail (according to th
s Statutom UL). rules of University of Ljubljana).

Reference nosilca/Lecturer's references:

1.

2.

ZUPANC, Kaj a, BOSNI |, Zor an. Aut omat e d -bassds
systems, ISSN 098051. [Print ed.], Mar. 2017, vol. 120, stf1328 )
OCEPEK, Ur oG, RUGELJ, JoHe, BOSNI | , Z o rnafor.

examples in cold start. Expert systems with applications, ISSN D95Print ed.], Nov. 2015, vol. 4
no. 19, str. 578&794.

BOSNI | , Zor an, DEMg AR, Jaka, KEgQPRET, Greg
Kononenko, lgor. Enhancing dataeatn predictions with reliability estimators and explanation.
Engineering applications of artificial intelligence, ISSNLOYB2[Print ed.], 2014, vol. 34, str-198
BOSNII, Zoran, KONONENKO, |l gor. Est igthetodalon
sensitivity analysis. Applied intelligence, ISSN6B924 [Print ed.], Dec. 2008, vol. 29, no. 3, st. 1
203, ilustr.

BOSNI | , Zor an, KONONENK O, |l gor . Compari son
individual regression predictiddata & Knowledge Engineering, ISSN 6a833X. [Print ed.], Dec.
2008, vol. 67, no. 3, str. Sb.

Celotna bibliografija je dostopna na SICRISu / For complete bibliography see SICRIS:
http://sicris.izum.si/search/rsr.aspx?lang=slv&id=31318



http://sicris.izum.si/search/rsr.aspx?lang=slv&amp;id=31318

PLANIRANJE IN UPRAVLIANJE INFORMATIKE

Ul NI NA|l RT P REURSEIYALABUS
Predmet: Planiranje in upravljanje informatike
Course title: Informatics Planning and Management
| l anica nosi l
Member:

gtudi jski
RalLunal ni Gt vo
stopnja, univerzitetni

i n Ni
program)

progragtudiijska
Ll enitve

Semestri  Izbirnost
2.semestel izbirni

s n Letnik
3.letnik

Univerzitetna koda predmeta/University course code: 0039620

Koda ulLne enote na LI ani 63253
Predavanja Seminar Vaje Kl i ni L Drugeoblike Samosbjno ECTS
/Lectures /Seminar [Tutorials /Clinical Gtudi delo
tutorials /Other forms  /Individual
of study student work
45 30 105 6
Nosilec predmeta/Lecturer: Rok Rupnik

Vrsta predmeta/Course type:

Jeziki/Languages:
Vaje/Tutorial:

Pogoji za vkljulLitev
Gtudijskih obveznost:i
Vsebina:
Temel jna vsebinska poc
naslednje:

A opredelitev in pregled obvladovanja informati

skozi Las:
opredelitev in Lasovni
poslovneinformacijskih arhitektur, standardov,
metodologij in ogrodij;

strateGko planiranje
posl ovna st r atnt gnaligastanjas
tehnol oGka vizija, nal
prioritete projektov, operativni plan;

met odol ogi je strateG
pregled metodol ogij st
(Enotna metodologija razvoja informacijskih
sistemov);
A poslovneinformacijske arhitekture:
arhitekturne ravi@ poslovna, aplikativna,
tehnol oGka, wuskl ajenosc

Predavanja/Lectures:

izbirni predmet/elective course

Sl ovenGLi na
Sl ovenGLi na

Prerequisites:

Content (Syllabus outline):

Basic course content areas include the following

A definition and review of IT governance throug
time:

definition and time review sfrategic IS/IT

planning, enterprise architecture, standards,

methodologies and frameworks;

A strategic IS/IT planning:

business strategy, strategic elements, analysis o

existing situation, technological vision, informatic

technology plan, projectsqiiies, operation plan;

A strategic IS/IT planning methodologies:

review of strategic IS/IT planning methodologies

EMRIS (Unified information systems developmel

methodology);

A enterprise architectures:

architecture layerdusiness, application and

techndogy, busines8iT alignment, serviaariented




domene, storitveno usmerjena arhitektura (SOA) architecture (SOA), conceptual architecture mod

konceptualni model arhitekture (ISO 1471); (ISO 1471);

A arhitekturne metode in ogrodja: A architecture methods and frameworks:

Zachman, Togaf, Archimate; Zachman, Togaf, Archimate;

A instrumenti upravljanja poslovnih sistemov in A business and IT management instruments:
instrumenti upravljanja informatike: EFQM, BSC, I1SO standards (9000, 1779902700

EFQM, BSC, standardi ISO (9000, 17799, 2700( A organizing the IT function:

A organizacija informatike: organizing the IT function in an enterprise, differt

organizacija informatike v poslovnem sistemu, vi organizational charts for IT function.
organizacijskih shem organizacijske enote za A T processes:

informatiko. plan and organize, implementation, support and
A procesi informatike: control.
plansko organizacijski, izvedbeni, podporni in A Evaluation of IT success and levels of maturi
nadzorni. (CMMI)
viednotenje uspeGnos A Frameworks and best practices for IT
zrelosti (CMMI), governance:
A ogrodig n naj bolj Ge pr akA COBIT,ITIL, security management, business
informatike: continuity.

A COBIT, ITIL, upravljanje varnosti, zagotavljai
neprekinjenosti poslovanja.

Temeljna literatura in viri/Readings:

Strategic Planning, George A. Steiner, Free Press, 2008

Executive's Guide to IT Governance: Improving SysteusdRes with Service Management, COBIT, :
ITIL, Wiley, 2013

IT Governance: Policies & Procedures, Michael Wallace, Larry Webber, Wolters Kluwer Law & Bu
2013

COBIT 4.1

COBIT 5

Cilji in kompetence: Objectives and competences:

Cilj predmeta je Gt udeTheaimofthe course is to presentstudents key

pojme, pristope, metode in instrumente upravljar concepts, methods and instruments for IT

i nformati ke v posl| ovni governance in enterprises. Content areas includi
strat eGkega pihfanmcijskia n j ¢ strategic IS/IT planning, enterprise architectures
arhitektur ter drugih mehanizmov celostnega other mechanisms for holistic IT governance.
obvladovanja infmatike.

Predi deni Gtudij ski r e z Intended learning outcomes:
Po uspeGnem zaklIl julku Afterthe completion of the course a student will
A Sposoben pokazati znanje in razumevanje  able to:

osnovnih pojmov podr A Understand the basic principles of IT govern:

informatike A Understand the concepts of

A Razumel koncepte ogrodij/standardov COBI" frameworks/standards of: COBIT 4.1, COBIT
4.1, COBIT 5 and Il 3 in v okviru tega and ITIL 3. As part of that student will
koncepte procesov informatike in organiziran understand IT processes and concepts of IT
informatike v podjetjih organisation in companies

A Razumel proces i n ko A Understand the process dhd concepts of
planiranja informatike information systems strategic planning

A Razumel in uporabl j a A Understand and use the knowledge of the ar
analize na podlagi standarda BABoK Busines analysis based on BABoK standard

A Razumel in uporgbla | znanj e p(A Understand and use of knowledge of the are
informacijskih arhitektur Enterprise architecture

A Razumel vlogo direktorja informatike in ostali A Understand the role of CIO (Chief Infation

kljulLnih strokovnj ak Officer) and other key IT experts in copmanie



Met ode poulevanja i n L Learningandteaching methods:

Predavanja in laboratorijske vaje ter seminarji. V. Lectures, laboratory exercises and seminars.
okviru laboratorijskih vaj in seminarjev gre za Laboratory exercises and seminars aaaisegl as
skupinsko delo. Na predavanijih bodo vjensn teamwork. On lectures, the participation and
obsegu (10% do 15%) sodelovali strokovnjaki iz collaboration of experts from the industry is also
gospodarstva. Njihovo sodelovanje ne bodo le ' planned: not only through pure lectures, but also
predavanja v oHjem por taking partin doscussions.

sodelovanje v diskusijah.

Nalini ocenjevanja Del eH/ V Assessment:

NaLin (pisni il zpit Type (examination, oral, coursework,

naloge, projekt): project):

ena seminarska naloga 45,00 % one project

dva kolokvija med semestrom ali ustni iz 45,00 % two examinations during semester or ore
examination

sodelovanje na predavanjih 10,00 % active participation on lectures

Ocene: 810 pozitivho, 5 negativno (v skle Grading: €10 pass, 5 fail (according to th

s Statutom UL). UL Statues).

Reference nosilca/Lecturer's references:

A  HOVELJA, TomaH, VASILECAS, Olegas, RUPNI K,
stakeholders on strategic information systems planning success in an enterprise. Technologice
economic development of economy, ISSN-2928. [Print ed.], 2013]vi9, no. 3, str. 4688

A HOVELJA, TomaH, VASILECAS, Olegas, RUPNI K,
investments in preconfigured software products for enterprises that organisationally differ from
enterprises in USAcandaG¥®imamyn?2 CoRA,viklauue n

A HOVELJA, TomaH, ROGANEC, Alenka, RUPNI K, R
information systems planning in enterprises in Slovenia. Management, 838412810, vol. 15, n
2, str. 2516

A Metodologija strateGkega planiranje

A Rok Rupnik (glavni avtor s soavtorji). Enotna metodologija razvoja informacijskih sistemov. [Zv
StrateGko planiranje. 2. i zd. Ljubljana: Vv
XV, 446 str.ilustr. ISBN 966389084

A Gl avni avtor strateGkih planov informatike

Ljubljana, ELES, Plinovodi, Dravske elektrnarne Maribor.



PORAZDELJENI SISTEMI

Ul NI NA| RT P KREURSEISYAUABUS

Predmet: Porazdeljeni sistemi

Course title: Distributed Systems Computer

| l anica nosi l

Member:

gtudi jski progragtudijska s nlLetnik Semestri  Izbirnost
RalLunal ni Gt vo i n Ni Ll enitve 3.letnk 1.semestel izbirni
stopnja, univerzitetni program)

RalLunal ni Gt vo i n Ni Ll enitve 3.letnk 1.semestel izbirni
stopnja, univerzitetni program)

Univerzitetna koda predmeta/University course code: 0039627
Koda ulLne enote na LI ani 63261

Predavanja Seminar Vaje Kl i ni L Drugeoblike Samostojno ECTS
/Lectures /Seminar [Tutorials /Clinical Gtudi delo
tutorials /Other forms  /Individual
of study student work
45 10 20 105 6

Nosilec predmeta/Lecturer: UroG Lotril

Vrsta predmeta/Course type:  izbirni predmet/elective course

Jeziki/Languages: Predavanja/Lectures: Sl ovenGLi na
Vaje/Tutorial: Sl ovenGLi na

Pogoji za vkl julitev \ Prerequisites:

Gtudijskih obveznost:i

Vsebina: Content (Syllabus outline):

1. Uvod: cilji paralelizacije, komunikacija in 1. Fundamentals: goals, communication,
koordinacija, programerske napake coordination, programming errors

2. Dekompozicija problema: podatkovni in 2. Parallel decomposition: data and functional
funkcijski paralelizem, cevovod, raztegljivost paralelism, pipeline, scalability

3. Komuni kaci ja in koor 3. Communicationral coordination: shared
sistemi (deljeni pomnilnik, sovisnost memory systems (shared memory, cache
predpomnilnika, me d s coherence, mutual exclusion, barriers, condil
prepreke, pogojne spremenljivke), variables, semaphores), distribatedhory
velLr aGihiinasingt e mi (i z systems (message passing,-fmipint versus
t okltkbdlka in skupinsKkoc multicast, latency and throughput)
Girina) 4. Parallel algorithsn analysis and programming:

4. Paralelni algoritmi, analiza in programiranje: concepts and examples (embarisingly paralle
koncepti in primeri uporabe (nerodno paralell algorithms, divide and conquer, map reduce,
algoritmi, del:i in v master slave), analyis (speedup and Amdahl
gospodas u He nj )pohitritewnim | i z a scalability)

Amdahlov zakon, raztegljivost)




5. Paral el ne arhitektur
velLprocesorski siste
velralunal ni Gki si st

grafilLne procesne
in heterogeni sistemi, poveaoje (vodila,
mr e He)

Zmogljivost paralelnih sistemov: uravnavanje
obremenitve, razpore
komunikacije, vpliv predpomnilnika, prostorsl
in Lasovna | okalnost
Teoreti Lni model i pa
paralk nega ralunanja (F
i zmenjevanja sporoli
odvisnosti v algoritmu, modeli zagotavljanja
skladnosti v sistemih z deljenim pomnilnikom
Porazdel jeni si st emi
vozli GLih, razpol oHI
n a Gvanju sistemov in servisnih storitev,
primeri porazdeljenih algoritmov (volitve,
odkrivanje)

en

Temeljna literatura in viri/Readings:

5. Parallel architectures: Flynn's taxonomy, sha
memory systems (SIMD, UMAUMA),
distributedmemory systems (cluster, grid, clo
graphic processing units, modern coprocesst
and heterogeneous systems, topologies (bus
and interconnects)

Parallel performance: load balancing, schedt
and contention, communication overheadhe
effects, spatial and temporal datal locality, er
efficiency

Theoretical models of parallel computing: for
models of parallel computation (PRAM, BSP’
formal models of message passing (CSP), fo
models of computational dependencies, mod
of shared memory consistency

Distributed systems: netweoshd nodebased
faults, availability, distributed system and ser
design tradeoffs, examples of distad
algorithms (election, discovery)

6.

7.

8.

1. P.S. Pacheco. An Introduction to Parallel Programming, Morgan Kaufman, 2011.

2. M. J. Quinn. Parallel Programing in C with MPI and OpenMP. Mc Graw Hill, 2003.

3. B.R. Gaster et. al. Heterogeneous computing with OpenCL. Morgan Kaufmann, 2013.
4. G. Couloris et al. Distributed Systems: Concepts and Design. Pearson, 2012.

Cilji in kompetence:

Pridobiti osnovno teor
podrolij wvzporednih ir
paralelnega programiranja in procesiranja. Razu
ralunal ni Gka omreHj a,
in znalilnosti snovanj
se programiranja si ste
OpenMP, OpenCL in MPIl. Razumeti Grid in

koncept ralunalni Gtva

razvoja.

Predvi deni Gtudi j ski r
Po uspeGnem zakl!l julku
poznal tipilLne vzporec
ralunal ni Gke si st eme

razumel teHave pri kor

elementi v sistemu
obvladal postopkesdompozicije problema na
podlagi uveljavljenih formalnih model

znal pi sat. ulinkovite
porazdeljene sisteme

znal wuporabljati razl:.
paralelizacijo velproc

velLralunal ni Glislorgiest, ¢
oblakov
znal izbrati primerno strojno in programsko oprel

in ju uporabiti pri re
znal teoretilno anali z
zmoHNnostI za uspeGno g

Objectives and competences:

To get the basic theoretical and practival knowle
from the areas of parallel and distributed system
parallel programming and processing. To uaddrs
computer networks, intprocess communication
and features of parallel algorithm design. To lear
programming with pThreads, OpenMP, CUDA, a
MPI. To understand Grid and concept of cloud
computing. To realize future trends.

Intended learning outcomes:

After the completion of the course a sttiaah be
able to:

recognize parallel and distributed computing sys
understand problems arising with communicatior
and coordination among nodes

decompose a problem based on recognized forn
models

write efficient programs for parallel and distribute
architectures

use contemporary libraries and frameworks for
programming of parallel and distributed systems
coprocessors, grids, and clouds

choose appropriate hardware and software to so
problem at hand

make theoretical analysis of an algorithmstincbge
the improvement due to parallelization



Met ode poulevanja i n L Learningandteaching methods:
Predavanja, seminarji, laboratorijske vaje, projek Lectures, laboratories, homework

del o na | aboratorijski

naloge.

NalLini ocenjevanja Del eH/ V Assessment:

NaLin (ustno izpra Type (examination, oral, homework):
projektno delo):

DomalLe nal oge 33,00 % Homework

Projekt 33,00 % Project

Ustni izpit 34,00 % Oral exam

Ocene: 810 pozitivho, 5 negativno (v skle Grading: €10 pass, 5 fail (according to th
s Statutom UL). rules of University of Ljubljana).

Reference nosilca/Lecturer's references:

1. SI'LVA, Catarina, LOTRII|, UroG, RIBEI RO, Be
classification with an ensemble kdvaekd learning approach. IEEE trans. syst. man cybern., Patr
Appl. rev., May 2010, vol. 40,-287 )

2. LOTRI |, Ur o G,o. ABplickbility of appraximate multipliers in hardware neural netwc
Neurocomputing, 2012, vol. 9665/

3. SLUGA, Davor, CURK, TomaH, ZUPAN, Bl athtoretit C
data analysis with graphics processing units. Rirotélsh., 2012, 13639

4. CANKAR, Matija, ARTA|l, Matej, ¢gTERK, -aldetion a
with collective requests in grid systems. Journal for universal computer science, 2013;3@0. 96,

5. SLUGA, Davor, CURK,aH,omaOTRIZUPAN,0GB Heter
for fast detection of SNBNP interactions. BMC bioinformatics, 2014, vol-1&, 1

Celotna bibliografija itzr. prof. dr. LotriLi

http://sicris.izum.si/search/rsr.aspx?lang=slv&id=9241



http://sicris.izum.si/search/rsr.aspx?lang=slv&amp;id=9241

POSTOPKI RAZVOJA PRGRAMSKE OPREME

Ul NI NA| RT P KREURSEISYAUABUS

Predmet: Postopki razvoja programske opreme

Course title: Software Development Processes

| l anica nosi l

Member:

gtudi jski progragtudijska s nlLetnik Semestri  Izbirnost
RalLunal ni Gt vo i n Ni Ll enitve 3.letnk 1.semestel izbirni
stopnja, univerzitetni program)

RalLunal ni Gt vo i n Ni Ll enitve 3.letnk 1.semestel izbirni
stopnja, univerzitetni program)

Univerzitetna koda predmeta/University course code: 0039629
Koda ulLne enote na LIl ani 63254

Predavanja Seminar Vaje Kl i ni L Drugeoblike Samostojno ECTS
/Lectures /Seminar [Tutorials /Clinical Gtudi delo
tutorials /Other forms  /Individual
of study student work
45 10 20 105 6

Nosilec predmeta/Lecturer: Branko MatjaH JurilL

Vrsta predmeta/Course type:  izbirni predmet/elective course

Jeziki/Languages: Predavanja/Lectures: Sl ovenGLi na
Vaje/Tutorial: Sl ovenGLi na

Pogoji za vkljulitev \ Prerequsites:

Gtudijskih obveznost:i

Vsebina: Content (Syllabus outline):

1. Razvoj velsl ojnih ap 1l DevelopmentofmuHlierapplication solutions
spoznavanje postopkov razvoja. learn about development processes.

2. Razvoj vmesnega sloja in poslovne ter 2. Development of the middle tier and the busin
funkcionalne logike. and functional logic.

3. Arhitekture velLsl!| oj n 3. Mulitier architecture of information systems

4. Porazdeljeni objektni modeli 4. Distributed object models

5. Oddal jeno proHenj e m5 Remotemethodinvaton

6. St reHni Gke komponent 6. Server componenttechnologies and compon

7. StreHni Gka javanska containers

8. Vzorci za vmesni sloj 7. Enterprise Java Beans

9. Sporolilni sistemi, 8. Patterns for the middteer
JMS 9. Messaging systems, queues and topics, lear

10. Zagotavljanje trajnega stanja podatkov about JIMS

11. Objektnorelacijska preslikava in uporaba JP/ 10. Ensuring data persistence

12. Razvoj predstavitvenega nivoja z uporabo J¢ 11. Objectrelational mapping and the use of JPA
Servletov




13. Pristopi k razvoju programske opreme:

1. Objektno orientiran pristop

2. Storitveno orientiran pristop (SOA)
Spoznavanje platforme Java EE
Prakti LnvojpaisanereHnmiz
uporabo Java EE

Upravljanje z izvorno kodo, preoblikovanje k¢
Verzioniranje in upravljanje sprememb
Testiranje programske opreme, avtomatsko
testiranje, testno voden razvoj programske
opreme

Upravljanje izvorne kode in delskwipinah

14.
15.

16.
17.
18.

19.

Temeljna literatura in viri/Readings:

12. Development of presentation layer using JSF
Servlets

Approaches to software development:

1. Objectoriented approach

2. Serviceoriented approach (SOA)
Understanding the Java EE Platform

A practical example of development of serve
applications using Java EE

Source code management, code refactoring
Versioning and change management
Software testing, automated testingdtdstn
software development

Source code management and collaborative

13.
14.
15.
16.
17.
18.

19.

1. I. Sommerville: Software Engineering: (8th Edition), Addison Wesley, 2006.
2. S. McConnell Code Complete: A Practical Handbook of Software Construction, Microsoft Pres:

edition, 2004.

3. JURI|, MatjaH B.

LOGANATHAN,

Ra me &8, FranBSOR A

approach to integration: XML, web services, ESB, and\BR&IS{DAgalojeBismingham; Mumbai:
Packt Publishing, cop. 2007. VIIl, 366 str., ilustr. ISBN-93881117-6

4. JURI |, MatjaH B.

-BAEL 3.CEfof BOAKmnposhesapplications: défiise, mod

implement, and monitor reabrld BPEL business processes with $0#ered BPM. Birmingham:
Packt Publishing, cop. 2010. 616 str., ilustr. ISBL-F¥B19704-8
5. D. Phillips: The Software Project Manager's Handbookipies That Work at Work (Practitioners),

WileylEEE Computer Society Press, 2004.

Cilji in kompetence:

Cilj predmeta je Gtude
sodobnih metod razvoja programske opreme in
inAenirskim jpunitsénpoam
primeru preizkusiti postopke razvoja, kot se
uporabljajo v realnem svetu v podjetjih. Tako se
Gtudentje spoznajo z r

razvoja programske opr
Gtudija | aHje vknlvgdip L i |
projektov.

Predvi deni Gtudi j ski r
Po uspeGnem zakl!l julku
-sposoben razvijati so

uporabljati sodobne postopke razvoja programsk
opreme,

-razumel in uporabljal
razvoja programske opreme glede na tip in zahte
-n a dval arhitekturo kompleksnih aplikacij in
programskih sistemov,

- razvijal vmesni sloj programske opreme,

-razumel , nalrtoval i n
- uporabljal sodobna razvojna orodja,
-razumel in apliciral

- uporabljal agik pristope in DevOps orodja,
- poznal programske platforme.

Met ode poulevanja in

Objectives and competences:

The objective is to get familiar with the contempc
software development methods and engineering
approach to development, and to verify the
development approaches on a practical example
software development is done in-vealld pojects
in companies. Students will get familiar with the :
of-the-art software development approaches and
be able to seamlessly integrate with real world
projects and teams.

Intended learning outcomes:

After successful completion of the course a studt
will be able to:

- develop modern software solutions and use mc
software development processes,

- understand and use the most suitable/at
development procedures according to the softwe
type and requirements,

- plan the architecture of complex applications ar
software systems,

- develop middleware layer,

- understand, plan and develop web services,

- use modern development tools,

- understand and apply design patterns,

- use agile approaches and DevOps tools,

- be familiar with programming platforms.

Learning and teaching methods:



Predavanj a, prakti Lno Lectures, practical work on examples, seminar w
nal oga s prakti Lni m pr withpractical verification of software developmel
opreme z uporabo naj s cusingcontengrary methods.

NaLini ocenjevanja Del eH/ V Assessment:

NaLin (pisni il zpit Type (examination, oral, coursework,
naloge, projekt): project):

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

KonLno preverjanje 50,00 % Final (written exam)

Ocene: 610 pozitivno, 5 negativno (v skle Grading: 610 pass, 5 fail (according to th
s Statutom UL). rules of University of Ljubljana).

Reference nosilca/Lecturer's references:

Naj pomembnej Ge obj ave:

WSDL and BPEL extensions for event driven architeltbireoftw. techifint ed.], 2010, vol. 52, iss. 1I
str. 10231043, doi: 10.1016/j.infsof.2010.04.005.

WSDL and UDDI extensions for version support in web serdicyst. soff®rint ed.], 2009, vol. 82, iss.
str. 13261343.

WSBPEL extension for versioningf. softw. techftint ed.], 2009, vol. 51, iss. 8, str.-1284.
Business processzecution language for web services: an architect and developer's guide to orchest
services using BPEL4AWS. Birmingham: Packt Publishing, 2006. X, 353 str., ilushO48BIS 117 .

SOA approach to integration: XML, web services, ESB, andBriworld SOA projects. Birmingham
Mumbai: Packt Publishing, cop. 2007. VIII, 366 str., ilustr. ISBNO®AB1117-6.

Business process driven SOA using BPMN and BPEL: from business process modeling to orches
service oriented architect@mingham; Mumbai: Packt Publishing, cop. 2008. V, 311 str., ilustr. IS
1-847191465.

Oracle fusion middleware patterns:weald composite applications using SOA, BPM, Enterprise 2.0,
business intelligence, identity management, and apghéatsiructure: 10 unique architecture patterns
powered by Oracle Fusion Middleware. Birmingham: Packt Publishing, cop. 2010. 224 str., ilustt- |
84719832-7.

WSBPEL 2.0 for SOA Composite Applications with IBM WebSphere 7: define, model, ithatemen
monitor realworld BPEL 2.0 business processes with-@@ered BPM. Birmingham: Packt Publishincg
cop. 2010. 644 str., ilustr. ISBN-Q7B1968416-2.

Celotna bibliografija je dostopna na SICRISu:
http://sicris.izum.si/search/rsr.aspx?lang=slv&id=10545



http://sicris.izum.si/search/rsr.aspx?lang=slv&amp;id=10545

PREVAJALNIKI

Ul NI NA|l RT P REURSEIYALABUS
Predmet: Prevajalniki
Course title: Compilers
|l l anica nosi |l ULFRI
Member:

gtudi jski
RalLunal ni Gt vo i
stopnja, univerzitetni

n Ni
program)

progragtudiijska
Ll enitve

Semestri  Izbirnost
2.semestel izbirni

s n Letnik
3.letnik

Univerzitetna koda predmeta/University course code: 0039611

Koda ulLne enote na LI ani 63265
Predavanja Seminar Vaje Kl i ni L Drugeoblike Samostojno ECTS
/Lectures /Seminar [Tutorials /Clinical Gtudi delo
tutorials /Other forms  /Individual
of study student work
45 30 105 6
Nosilec predmeta/Lecturer: BoGtjan Slivnik

Vrsta predmeta/Course type:

Jeziki/Languages:
Vaje/Tutorial:

Pogoji za vkljulLitev
Gtudijskih obveznost:i
Vsebina:
1. Uvod:

razbitje prevajalnika na prednji in zadnji del,
zgradba prevajalnika kot cevovoda, izbira
prevajanega programskega jezika in ciljnega
zbirnika.
2. Leksikalna analiza:
opis simbolov programskega jezika z regular
izrazi in razbitje prevajanega programa na
osnovne simbole;
-domala nal
analizatorj a
3. Sintaksna analiza:
opis sintakse s kontekstno neodvisno grama
postopek sintaksne a
med sintaksno analizo;
-domal a rekJaseirgaksnega analizat
na osnovi skladovnega avtomata po algoritm
LR.

zdel
osno

oga: i
na

Predavanja/Lectures:

izbirni predmet/elective course

S|
S|

0\
(O

Angl eGLi na,
Angl eGLi na,

Prerequisites:

Content (Syllabus outline):

Introduction:

Decomposition of a compiler into front end and
end. Compiler as a staged pipeline. Choosing th
source program language and the target assemt
Lexical analysis:

describing programming language symbols with
regular expressions, breakivgcompiled program
into

lexical tokens

Homework: construction of lexical analyser base
finite automata.

Parsing:

describing syntax with a contsge grammar,
parsing procedure and error recovery
Homework: construction of stabksed LR(K) synta
analyser

Abstract syntax:

simplified internal representation of the compiled




4. Abstraktna sintaksa: program
poenostavljena interna predstavitev prevajan Homework: generating an abstract syntax tree o

programa, compiled program.

-domala nal oga: g¢genel Semantic analysis:

sintaksnega drevesa prevajanega programa. t ype checking, unreact
5. Semant liz&iina ana Homework: construction of semantic s for

analiza podatkovnih tipov, (ne)dosegljivosti = typechecking.

kode, é,; Activation records:

-domala nal oga: i z d e | description of records for activation of nested or

analizatorja za preverjanje tipov. recursive functions, and their implementation wit
6. Kilicni zapisi: stack or heap.

klicni zapisi za aktivacijo (gnezdenih, rekurzin Homework: activation records design
podprogramov, uporaba sklada ali kopice za Intermediate code:

realizacij&licnih zapisov; tree or instructioAbased intermediatede,
-domala nal oga: n a L r {temporary variables, translation to intermediate «
7. Vmesna koda: Homework: construction of intermediate code
drevesna ali ukazna vmesna koda, uporaba generator
zalLasni h spremenl j i v Basicblocks:
prevod v vmesno kodo; canonization of calls and jumps in intermediate ¢
-domala nal oga: i z d e | grouping of statements into basic blocks, permut
kode. of basic blocks
8. Osnovni bloki: Homework: formation of basic blocks
kanonizacijalicev in skokov v vmesni kodi, Instruction selection:
oblikovanje osnovnih blokov, permutacija translation of intermediate code to target assemt
osnovnih blokov; using only temporary variables
-domala nal oga: i zr al Homework: target code generator (without regist
9. Izbira strojnih ukazov: allocation)
prevod vmesne kode v ukaze zbirnika z upor Liveness analysis:
zalLasni h spremenl j i v actiity analysis of temporaryafles based on floy
-domala nal ogwrekodghkrFez e | graphs and dataflow equations.
registrov. Homework: construction of a flow graph.
10,Analiza aktivnost.i z Register allocation:
analiza aktivnost. z colouring of inference graphs, spilling temporary
osnovi grafov pot ek a variables into activation records.
-domala nal oga: i zr al Homework:allocation of registers to temporary
spremenljivk. variables ahspilling.
11. Izbira registrov: Conclusion:
barvanje interfer enl Homework:integration of earlier homework into
zalasnih spremenl j i v workingcompiler.
-domala naloga: izral
spremenljivk v registre in preliv.
12.Zakl julek: domalLa na

deseti h domali h nal o

Temeljna literatura in viri/Readings:

1. Andrew W. Appel, Modern Compiler Implementation in Java, Cambridge University Press, 200
2 BoGtjan Vilfan, Prevajanje programskih jez
3. Steven Muchnick, Advanced Compiler Design and Implementation, Morgan Kaufmann, 1997.

Cilji in kompetence: Objectives and competences:

Predstavitev zgradbe, delovanja in izdelave Presentation of compiler architecture and functio
prevajalnika za prevajanje programskih jezikov v parts, as well as construction and implementatio
zbirnik. working compiler from a chosen programming
Spl oGne kompetence: language into assembler.

Sposobnost razumevanj & General competences:
izzivov v ralunal ni Gt \ The abilitytounderstand and solve professional
challengem computer and information science



Sposobnost definiranje
strokovnih izzivov v r
Sposobnost uporabe pridobljenega znanja pri
samostojnem reGevanju
problemov v ralunal ni
razGirjanja pridoblijer

Predmetnos peci f i len@e: k o mp e
PraktilLno znanje in Ve
programske opreme ter informacijske tehnologije
So potrebne za uspeGnc
ralunalni Gtvu in infor
Sposobnost samostojnega izvajanja enostavnih
zahtevni h opofijviih po dr
samostojno reGevanje ¢
opravil v Lunal ni Gt \
Osnovne ve ne v raklt
0

ra
GLi
omogol aj nadal jevanj e

Predvideni Gtudijski r
Po uspeGnem zakl julLku
razumel zgradbo in delovanje prevajalnika;
raaumel zgradbo prevedenega programa in njegc
pomnil ni Gko organi zaci
znal implementirati algoritme sintaksne analize;

znal i mplementirati se
jezika;
razumel klicne zapise

razumel pomen in zgradbo vmesne kode;

znal implementirati generator strojne kode in
dodeljevanije registrov;

razumel enostavne metode avtomatske optimiza
kode in jo znal uporabljati pri pisanju programov.

The ability to define, understand and solve creat
professional challenges in computer and informe
science;

The ability to apply acquired knowledge in
independent work for solving technical and scier
problemdn computer and information science; th
ability to upgrade acquired knowledge

Subjectspecific competences:

Practical knowledge and skills of computer hard\
software and information technology necessary 1
successful professional work in comparter
information science

The ability to independently perform both less
demanding and complex engineering and
organisational tasks in certain narrow areas and
independently solve specific wlefined tasks in
computer and information science

Basic skillsnicomputer and information science,
allowing the continuation of studies in the secont
study cycle

Intended learning outcomes:

After the completion of the course a studehbwil
able to:

understand the structure of a compiler and how i
works;

understand the structure of the compiled prograr
and its memory layout;

implement algorithms for performing syntax anal
implement semantic analysis of a programming
language;

undestand the stack frames and static links;
understand the importance and the structure of t
intermediate code;

Implement code generator and register allocatiol
understand simple methods used for automatic ¢
optimization and use them at designingesttici
programs.

Met ode poulevanja i n Learningandteaching methods:
Predavanja in domale r Lecturesandhomework with explicit focus on
Poseben poudar ek | e né&simultaneous studies (for homeworks).
nalog.

NalLini ocenjevanjaDel eH/ V Assessment:

NaLin (pisni i zpit Type (examination, oral, coursework,
naloge, projekt): project):

Sprotno preverjanj 50,00 % Continuing (homeworks)
KonlLno preverjanje 50,00 % Final (written and oral exam)

Ocene: 610 pozitivno, 5 negativno (v skle
s Statutom UL).

Reference nosilca/Lecturer's references:

SLI VNI K, BoGtjan. On

di fferent

Grading: €10 pass, 5 fg@ccording to the
rules of University of Ljubljana).

LL and LR pal

Structures, ISSN: 148424, Dec. 2017, vol. 50, str.-108.



SLI VNI K, BoGtjan. Me a s wspecifit inguabes decetmpeg usiagdMDD. ySoft
guality journal, ISSN 0968314, Sep. 2016, vol. 24, no. 3, str7337

SLI VNI K, BoGtjan. LL conflict rCenspotér8denceand us i
Information Systems, 2012, vol. 9, no. 3, str-1110%

POTOI NI K, Matic, | I BEJ, UatooldarfindingbugdiNahdpptenBabptdblg
in Scala code. Proceedings of the 29th Annual ACM Symposium on Appfiadn@, Gyeongju, Korea,
March 2428, 2014, str. 161516.

SLI VNI K, BoGtjan. LLLR parsing. V: Proceedil
Computing, Coimbra, Portugal, Marct2282013, Association for Computing Machinery, str16898
S1 VNI K, BoGtjan, VILFAN, Bo Gt j amparsifiyrirdodmaton n g
processing letters. [Print ed.], Dec. 2005, vol. 96, no. 6,-824220

Celotna bibliografija je dostopna na SICRISu:
http://sicris.izum.si/search/rsr.aspx?lang=slv&id=7849



http://sicris.izum.si/search/rsr.aspx?lang=slv&amp;id=7849

PRINCIPI PROGRAMSKIHIEZIKOV

Ul NI NA| RT P KREURSEISYAUABUS

Predmet: Principi programskih jezikov

Course title: Principles of Programming Languages

|l l anica nosi |l ULFRI

Member:

gtudi jski progragtudijska s nlLetnik Semestri  Izbirnost
RalLunal ni Gt vo i n Ni Ll enitve 2letnk 2.semestel izbirni
stopnja, univerzitetni program)

Univerzitetna koda predmeta/University course code: 0039606
Koda ulLne enote na LI ani 63220

Predavanja Seminar Vaje Kl i ni L Drugeoblike Samostojno ECTS
/Lectures /Seminar [Tutorials /Clinical Gtudi delo
tutorials /Other forms  /Individual
of study student work
45 30 105 6

Nosilec predmeta/Lecturer: Andrej Bauer

Vrsta predmeta/Course type:  izbirni predmet/elective course

Jeziki/Languages: Predavanja/Lectures: Sl ovenGLi na
Vaje/Tutorial: Sl ovenGLi na

Pogoji za vkl julitev \ Prerequisites:

Gtudijskih obveznost:i

Vsebhina: Content (Syllabus outline):

Model i ralunanja in peé&A Computational models and programming
imperativno, postopkovno programiranje; paradigms: imperative, procedpragramming;
deklarativno, nepostopkovno, programiranje; declarative, neprocedural programming;
objektno programiranje; funkcijsko programiranije functional programming; logic and relational
l ogi Lno in relacijsko programming; programming with constraints;
omejitvami; paralelnoggramiranje; genetsko parallel programming; genetic programming;
programiranje; programiranje s primeri; itd. programming by examples; etc.

Pregled programskih jezikov za razne paradigme A Overview of programming languages fdouar
programiranja programming paradigms

Elementi jezikov postopkovnega programiranja A Elements of languages for imperative
Nepostopkovno progr ami programming

programiranje in programski jezik prologkéokot A Declarative programming, logic programming
programski jezik, postopkovni pomen programa and the Prolog language: logic as a program
avtomatsko dokazovanje izrekov, primeri language, procedural meaning of programs &
simbolilnega programir automatic theorem proving, examples of
snovanja programov symbalc programming and declarative progre

Programiranje z omejitvami: ideje, principi in prin design
|l ogi Lno programiranje




Obravnavanje sintakse in semantike programski
jezikov: gramatike, operativna, prevajalska,
denotacijska in aksiomatska semantika
Denotacijska semantika, povezava s gramatiko |
primeri denotacijskih definicij

Aksiomatska semantika in dokazovanjglipoati
programov: parcialna in totalna pravilnost, invari
pogoji, tehnike dokazovanja pravilnosti programc
uporaba naj Gibkej Gi h ¢
dokazovanje pravilnosti

Temeljna literatura in viri/Readings:

A

Programming with constraints: ideas, principl
and examples, constraint logic programming
(CLP)

Handling of syntax and semantics of
programming languages: grammars, operatic
translational, denotational andomatic
semantics

Denotational semantics, relation to the the
grammar of a language, examples of denota
definitions

Axiomatic semantics and proving correctnes:
programs: partial and total correctness, invar
conditions, techniques of provippgram
correctness, using weakest preconditions,
automatic correctness proving

A

A

A

Robert W. Sebesta, Concepts of Programming Languages, 8th edition\WakdiésoR007.
Peter van Roy, Seif Haridi, Concepts, Techniques, and Models of Computer Programming, MIT Pr
Ivan Bratko, Prolog Programming for Artificial Intelligence, 4th edition, Pearson Education)¥eklesg

2001.
Ivan Bratko, Prolog in umetna inteligen ,

Cilji in kompetence:

Cilj je predstaviti principe in pregled vrst prograrn
jezikov, vkljulLno z rz¢
formalnim obravnavanjem sintakse in semantike
jezikov ter pravibsti programov;
Razumevanje razlilnih
programiranja ter njihove uporabe v ustreznih
programskih jezikih;

PraktilLna uporaba si mt
nepostopkovnega programiranja in programiranj
omejitvami.

Predvideni
Znanje in razumevanije:
Razumevanje
pri mernost
problemov;

Pregled principov in mehanizmov raznih vrst
programskih jezikov;
Razumevanje nalLinov
pomena programskih jezikov ter fatmo
dokazovanje pravilnosti programov.
Uporaba:

Razvoj spretnosti si mt
programiranja v logiki in programiranja z omejitv
Refleksija:

Gtudijski r

Lni h
pri s

razl.i
raznih

Zc

Sposobnost razmi Gl janj
probl emov ter prianjuopc
Kako razlilhni model i r

programiranja in vrste jezikov spodbujajo alterna
pristope k ralunalni Gk
Prenosljive spretnostniso vezane le na en predm
RazGirjene spretnost.i

Zal oAba

FE in FRI, ponat

Objectives and competences:

To introduce the praiples and types of
programming languages, including models of
computation, formal treatment of the syntacs anc
semantics of languages and program correctnes
Understanding of various programming paradign
and their use in corresponding programming
languges;

Practical applications of symbolic, declarative an
constraint programming.

Intended learning outcomes:

Knowledgeand understanding:

Understanding of various approaches to
programming and suitability of these approaches
solving various problems;

Overview of the principles and mechanisms of ty
of programming languages;

Understanding ways of defining the symtex a
semantics of languages, and formal proofs of
program correctness.

Application:

Skill of symbolic programming, logic and constra
programming

Reflection:

Ability of thinking about alternative formulations «
problems and approaches to their solution;

How different computational models, programmi
paradigms and languages, support alternative
approaches to computer problem solving
Transferable skills:

Enhanced skills of program design.



Met ode poulevanja i n L Learningandteaching methods:

Prede anj a, avditorne v a]Lectures, practical work and exercises, home wc
naloge.

Nalini ocenjevanja Del eH/ V Assessment:

NaLin (pisni izpit Type (examination, oral, coursework,
naloge, projekt): project):

Sprotno preverjanj 50,00 % Continuing (homework)

KonLno preverjanje 50,00 % Final (written and oral exam)

Ocene: 610 pozitivno, 5 negativno (v skle Grading: 610 pass, 5 fail (according te th
s Statutom UL). rules of University of Ljubljana).

Reference nosilca/Lecturer's references:

BAUER, Andrej, PRETNAR, Matija. Programming with algebraic effects and handlers. V: Journal
and algebraic methods in programming : Special Issue on Domains X, International workshop on [
Theory and applications, Swans@aSéptember, 201(Journal of logical and algebraic methods in
programming, ISSN 232208, Vol. 84, iss. 1, 2015)://dx.doi.org/10.1016/j.jlamp.2014.02.001
BAUER, Andrej, PRETNAR, Matija. An effect sydtanalgebraic effects and handlers. Logical methot
computer science, ISSN 18874, 2014, vol. 10, iss. 4, paper 9 3®).1itp://arxiv.org/pdf/1306.6316
BAUER, Andrej, PLOTKIN, Gordon, SCOTT, DaBaCartesian closed categories of separable Scott
domains. Theoretical computer science, ISSN393®4 2014, vol. 546, str-2B0

BAUER, Andrej, HOFMANN, Martin, KARBYSHEYV, Aleksandr. On monadic parametricity of-secor
order functionals. V: PFENNING, Frank (ur.). Foundations of software science and computation st
16th International Conference, FOSSACS 2013, held astiparfEofopean Joint Conferences on Theor
and Practice of Software, ETAPS 2013, Rome, Italy, M&4h28lL3 : proceedings, 16th International
Conference on Foundations of Software Science and Computational Structures, FOSSACS 2013,
March 1624, 2013, (Lecture notes in computer science, ISSRRR)Z 794). Berlin; Heidelberg: Spring
cop. 2013, str. 22Z810.http://dx.doi.org/10.1007/978-642370755 15

BAUER, Andrej, STONEChristopher A. RZ: a tool for bringing constructive and computable mather
closer to programming practice. Journal of logic and computation, ISSR2DQ55)09, vol. 19, no. 1, st
17-43.http://dx.doi.org/10.1093/logcom/exn026

BAUER, Andr ej , H¥TZEL ESCARDD, Mart 2 n, S| MP !
reatnumber computation. V: WIDMAYER, Peter (ur.). Automata, languages and programming : 29
international colloquium, ICALPO 0 2 , M8 | a ¢gl8,,2003 proéeedings,JLedtuye n@es in
computer science, ISSN 030213, 2380). Berlin; London: Springer, cop. 2002, st0@L88



http://dx.doi.org/10.1016/j.jlamp.2014.02.001
http://arxiv.org/pdf/1306.6316
http://dx.doi.org/10.1007/978-3-642-37075-5_15
http://dx.doi.org/10.1093/logcom/exn026

PROGRAMIRANJE 1

Ul NI NA|l RT P REURSEIYALABUS
Predmet: Programiranje 1
Course tile: Programming 1
|l l anica nosi |l ULFRI
Member:

gtudi jski
RalLunal ni Gt vo i
stopnja, univerzitetni

n Ni
program)

progragtudiijska
Ll enitve

Semestri  Izbirnost
1.semestel obvezen

s n Letnik
1.letnik

Univerzitetna koda predmeta/University course code: 0153574

Koda ulLne enote na LI ani 63277
Predavanja Seminar Vaje Kl i ni L Drugeoblike Samostojno ECTS
/Lectures /Seminar [Tutorials /Clinical Gtudi delo
tutorials /Other forms  /Individual
of study student work
45 30 105 6
Nosilec predmeta/Lecturer: Luka F¢rst

Vrsta predmeta/Course type:

Jeziki/Languages:
Vaje/Tutorial:

Pogoji za vkljulLitev
Gtudijskih obveznost:i
Vsebina:
predavanja:

Pregled programskih jezikov s poudarkom na
sodobnih programskih jezikih 3. generacije
Primer preprostega programa, postopek priprave
programa, prevajanje in izvajanje

Osnovni podatkovni tipi

Predstavitev celih in
vrednos

Deklaracije konstant in spremenljivk

Stavki

Prireditveni stavek, pisanje izrazov, operatorji in
njihova prioriteta

Izbirni stavki

Ponavljalni stavki

Metode

Vloga in vrste metod

Formalni in dejanski parametri

Rekurzija

Predavanja/Lectures:

obvezni predmet /compulsory course

Sl ovenGLi na
Sl ovenGLi na
Prerequisites:

Content (Syllabus outline):

lectures:

Overview of programming languages with emph:
on 3rd generation

Writing, compiling and exditlg a simple computer
program

Basic data types

Integer and real numbers, characters and logical
values

Constants and variables declaration
Programming statements

The assignment statement, expressions, operatc
operator precedence

Conditional statements

Loops

Methods

The role and classification of methods

Formal and actual parameters

Recursion




Razredi in objekti
Spremenljivke in metode objekta

Konstruktorji, velLkrat
Dostopna dol olLil a

Vnaprej deklarirani razredi

Tabele

Enodi menzionalne in ve
Tabele objektov

Nizi

Dedovanje

Redefinicija metod

Konstruktorji v podrazrea

Dinami Lno povezovanje
Abstraktni razredi in abstraktne metode
Razred Object

Vmesnik (interface)

Grafilne knjiHnice, k
uporabni Gkega vmesni k
Dogodkovno vodeno programiranje

vaje:

Na vajah Gt udentbleme, s Gt
katerimi utrjujejo snov, ki so jo obravnavali na
predavanjih. Poudarek je na samostojnem delu «

N M

pomolLi asistentov.
domale nal oge:
gtudent i dobijo seznar

morajo izdelati doma in zagovarjati na vajah v vr
predpisanitokih. S tem jih vzpodbujamo k
sprotnemu Gtudiju in ¢
nima pozitivno ocenjer
pristopiti k izpitu.

Temeljna literatura in viri/Readings:
V. Mahni L, L. Férst

-TIM, 20®8. Ha n c :

Classes and objects

Instance variables and methods

Constructors, overloading constructors

Access modifiers

Using predefined classes

Arrays

Onedimensional and muimensional arrays
Arrays of objects

Strings

Inheritance

Overriding superclass methods

Using superclass constructors in subclasses
Dynamic method binding

Abstract classes and abstract methods

The Object class

Creating and using interfaces

Graphics and GUNidget toolkits, components of
GUI

Event driven programming

lab practice:

Students solve practical problems to reinforce th
understanding of topics covered during lectures.
Individual work under the guidance of teaching
assistants is emphasized.

homework:

Students are given a list of programs that must
developed outside contact hours and submitted f
evaluation within prescribed deadlines, thus
preventing them from procrastinating and
encouraging sakliance. Completion of these
assignments is a prquisite for entering the exam.

Java skozi |

J. Farrell: Java Programming, Seventh Edition, Course Technology, Cengage Learning, 2014.

Dodatna literatura:

I. Horton: Beginning Java, Java 7 Edition, John Wiley & Sons, Inc., 2011

UroG Mesojedec, Borut
Cilji in kompetence:
Cilj predmeta je Gtude

koncepte objektno usmerjenega programiranja v
enem i zmed sploGno nar
3. generacije in jih usposobiti za samostojen raz'
enostavnih ralunal ni Gk
Predvidene kompetence:

r&zvoj sposobnosti z
razmi Gl janj e,
Ssposobnost razumevanj]
izzivov na podrolju r
sposobnost uporabe pridobljenega znanja pri
samostojhnem delu za r e
znmstveni h probl emov n
informatike; sposobnost nadgradnje pridobljenec
Zznanja,

temel j na
informat.i

a k

-
[
-
c

Zznanj a

na poc
k e, ki vkl jul

Fabjan: Java 2: Temelj

Objectives and competences:

The main objective is to teach students basic
concepts of objedriented programming in a
generapurpose3rd generation programming
language, thus making them able to develop
computer programs of low complexity.

The competences students gain are:

developing skills in critical, analytical and synthe
thinking,

the ability to understand and solve profedsiona
challenges in computer and information science.
the ability to apply acquired knowledge in
independent work for solving technical and scier
problems in computer and information science; t
ability to upgrade acquired knowledge.

basic skills in computer and information science,
which includes basic theoretical skills, practical



praktilna znanja inokry
ralunal ni Gtva in infor
temel jna znanja na poc
i nformati ke, ki SO por
na drugi stopnji.

Predvideni Gtudijski r
Po uspeGnem zakl|l julLku
zmoHen:

razumeti postopek priprave, prevajanja in izvajar
ralunal ni Gkega prograr
razumeti in uporabljati osnovne programske
konstrukte in podatkovne strukture

razumeti koncepte objektno usmerjenega
programiranja (vkIljulr
razumeti in uporabljati osnovne algoritme za
reGevanje tipilnih prec
izkazatipozavanj e osnov r ali
osnovnih komponent gr ¢
vmeshika

izkazati poznavanje osnov dogodkovno vodenec
programiranja

pi sat. enostavne
namenskem jeziku tretje generacije

ralur

Met ode poulevanja in
Predavarga akti vno wudel eHbc
di skusija, vpraGanj a,

Laboratorijske yajee f | eksi ja i zKk
reGevanje vel tipilnit
predstavitev in zagovc
di skusi ja, sporolanje
Domald¢ smanocg®j na i zdel
programov)

Individualne&konsultae{diskusija, dodatna razlaga,
obravnava specifilnih

NalLlLini
NaLin (pisni
naloge, projekt):

i zpit

knowledge and skills essential for the field of
computer and information science.

basic skills in computer and information science,
allowing the continuati of studies in the second
study cycle.

Intended learning outcomes:

After the completionfdhe course, a student will b
able to:

understand the process of writing, compiling, anc
running a computer program

understand and use basic programming construt
and data structures

understand the concepts of objaiented
programming (including inftance)

understand and use basic algorithms for solving
typical programming problems

know the basics of computer graphics and basic
components of GUI

know the principles of eveditiven programming
write simple computer programs in a general pur
progamming language

Learning and teaching methods:

Lecturesgith active participation of students
(explanation, discussion, questions, examples,
problem solving);

Lab practi¢eflection of experience, practical
problem solving, presentatidrsolutions,
discussion, communication of feedback informat
Homewo(individual development of simple
computer programs)

Individual consultation hours (discussion, additio
explanation, specific problems solving)

ocenjevanj a Del eH/ V Assessment:

Type (examination, oral, coursework,
project):

Sprotno preverjanje (3 seminarske nalog 50,00 % Continuing (three homework programmir
kratki testi v obliki kvizov) projects, short tests)

KonLno preverjanje 50,00 % Final (exam)

Ocene: 610 pozitivno, 5 negativno (v skle Grading: 610 pass, 5 fail (according to th
s Statutom UL). rules of University of Ljubljana).
Reference nosilca/Lecturer's references:

Pet najpomembnej Gi h del

FI RST, Luka, MERNI K, Marjan, MAHNI ]|, Viljan.
Sche¢rr . | ET Softwar<€6l. 2011, v ol 5, no. 2, [
FI RST, Luka, MERNI K, Marjan, MAHNI ]|, Viljan.
without advanced graph grammar features. Software and systems modeling, 2015, vol. 14, no. 3, :
1317.

FI RST, Luka, |1 BEJ, Ur o GoratoMledtiilzalenck in treésuFedCiSIS 20k
g-dt , Pol jska, shé®@tember 2015, str. 507



FI RST, Luka, MAHNI | , Vil jan. I ntroductory pi
knowledgeWorld transactions on engineering and techno®$ly eBl622n 2013, vol. 11, no. 4, str-4
405 http://wiete.com.au/journals/WTE&TE/Pages/Vol.11, %20N0.4%20(2013F08rstL.pdf.
MAHNI |, NVR$T,anlLula, .Baajskoki@rimerdya aortlinu2008. XB/j 478 str.,
ponovni ponatis 2012.

Celotna bibliografija je dostopna nha Cobissu oziroma Sicrisu:
http://bib.cobiss.si/cobiss/BibPersonal.jsp?init=t&code=25527



http://wiete.com.au/journals/WTE&amp;amp;TE/Pages/Vol.11,%20No.4%20(2013)/08-Fuerst-L.pdf

PROGRAMIRANJE 2

Ul NNAl RT PREDMETRASYOARUSS

Predmet: Programiranje 2

Course title: Programming 2

| l anica nosi l

Member:

gtudi jski progragtudijska s nlLetnik Semestri  Izbirnost
RalLunal ni Gt vo i n Ni Ll enitve 1lletnk 2.semestel obvezen
stopnja, univerzitetni program)

RalLunal ni Gt vo i n Ni Ll enitve Llletnk 2.semestel obvezen
stopnja, univerzitetni program)

Univerzitetna koda predmeta/University course code: 0039584
Koda ulLne enote na LI ani 63278

Predavanja Seminar Vaje Kl i ni L Drugeoblike Samostojno ECTS
/Lectures /Seminar [Tutorials /Clinical Gtudi delo
tutorials /Other forms  /Individual
of study student work
45 30 105 6

Nosilec predmeta/Lecturer: BoGtjan Slivnik

Vrsta predmeta/Course type: | obvezni predmet/compulsory course

Jeziki/Languages: Predavanja/Lectures: Sl ovenGLi na
Vaje/Tutorial: Sl ovenGLi na

Pogoji za vkl julitev \ Prerequisites:

Gtudijskih obveznost:i

Vsebina: Content (Syllabus outline):

Uvod v programski jezik C. Introduction to C programming language.
Osnovni podatkovni tipi in osnovne kontrolne Basic data types and basic control structures.
strukture. Program design and debugging.
Razvoj programov i n r &Pointersand arrays (part 1).

Kazalci in tabele (1. del). Pointers and arrays (part 2).

Kazalci in tabele (2. del). Functions and parameter passing.
Funkcije in prenos argumentov. Dynamic memory allocation.

Di nami Lno dodel j evanj e Strings.

Nizi. Input-output operations.

Vhodnegizhodne operacije. Structures.

Strukture. Simple sorting algorithms.

Enostavni algoritmi urejanja. Recursion and backtracking (part 1).
Rekurzija in algoritmistepanja (1. del). Recursion and backtracking (part 2).
Rekurzija in algoritmi sestopanja (2. del). Preprocessor.

Predprocesor.




Temeljna literatura in viri/Readings:

B. W. Kernighan, D. Ri
T. Dobravec: abC, Faku
A KavLlil, M. PrivoGni
FE in FRI, 2010

Cilji in kompetence:

Cilj predmeta je razGi
Gtudi j bazijlGiihh tienh nn &g
Spl oGne kompetence:
Sposobnost kritilnega,
razmi Gl janj a
Sposobnost razumevanij e
izzivov v ralunalni Gt

Sposobnost uporabe pridobljenega znanja pri
samostojnem reGevanju

problemov v ralunal ni
razGirjanja pridobljer
Predmetnecs peci fi Lne kompet
Osnovne veGLine v rdalt
osnovne teoretilne vec
bi stvene veGLine za pc
informatiki

Osnovne veGLine v ralt

omogolLajo nadaljevanj e

Predvi deni Gtudi j ski r
Po uspeGnem zakl julLku
znal reGevati zmerno t
sposoben pisati programe v programskem jezikL

razumel nizko nivojsko programiranije;

sposobenupobal j at i rekur ziij
problemov;
sposoben uporabljati k
programov;
sposoben uporabljati C
sproGLanje pomnilnika;

sposoben uporabljati rekurzivne podatkovne
strukture;

sposoben uporabljati sistémm&lice v programsken
jeziku C;

tchie Programski |jezi
|l teta za ralLunal ni Gt v«
k, C. Bohak, M. Mar ol {

Objectives and competences:

The goal of the course is to widen the programm
skills by learning the most basic and advanced
programming techniques.

General competences:

Developing skills in critical, analytical and synthe
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 scier
problems in computer and information science; t
ability to upgrade acquired knowledge
Subjectspecific competences:

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

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

Intended learning outcomes:

After the completion of the course a student will
able to:

solve mediurAevel programming exercises;

write programs in C programming language;
understand lo¥evel programming techniques;
use recursion to solve programming problems;
use pointers to write efficient programs;

manage dynamic memory allocation and dealloc
use recursive data structures;

use system calls in the C programmingaaeg
write C programs consisting of multiple compilati
units.

sposoben pisati progr

neodvisnih enot.

Met ode poulevanja i n L Learningandteaching methods:
Predavanja, domale nal Lectureshome works, seminar works during
vajah. Poseben poudar e tutorials. The emphasis is on continuous study a
domalLi h nal ogah. homeworks.

NalLini ocenjevanja Del eH/ V Assessment:

NaLin (pisni i zpit Type (examination, written and oral):
Sprotno preverjanje (kolokviji) 50,00 % Continuing (midterm exams)
KonlLno preverjanje 50,00 % Final (written exam)



Ocene: 810 pozitivho, 5 negativno (v skle Grading: €10 pass, 5 fail (according to th
s Statutom UL). rules of University of Ljubljana).

Reference nosilca/Lecturer's references:

SLI VNI K, BoGtjan. On different LL and LR pali
Structures, ISSN: 148424, Dec. 2017, vol. 50, str.-1286.

SLI VNI K, BoGtjan, VILFAN, Bo Gt j-upparsing mforetionc i n ¢
processing letters, ISSN 00290, Dec. 2005, vol. 96, no. 6, st2220

SLI VNI K, BoGtjan. Me a s tspetifit nguabes decempag usiagdMDD. \Soft
quality journal, ISSN 0968314, Sep. 2016, vol. 24, no. 3, str75R7

ROgANC, l gor, SLI VNI K, BoGtjan. Using rever:
of a web application for student information systems. Computer Science and Information Systems
18200214, 2013, vol. 10, no. 4, str. 1B533.

POT Ol NI K, Matic, |1 BEJ, U-ra to@ for firglind buds hnid poteltial Qrob|e
in Scala code. Proceedings of the 29th Annual ACM Symposium on Applied Computing, Gyeongjt
March 2428, 2014, str. 161%516.

Celotna bibliogrgéi je dostopna na SICRISu:

http://sicris.izum.si/search/rsr.aspx?lang=slv&id=7849



http://sicris.izum.si/search/rsr.aspx?lang=slv&amp;id=7849

PROGRAMIRANJE SPECIF| NI H PLATFORM

Ul NI NA| RT P KREURSEISYAUABUS

Predmet: Programiragj s peci fi Lni h platform
Course title: Platform Based Development

| l anica nosi l

Member:

gtudi jski progragtudijska s nlLetnik Semestri  Izbirnost
RalLunal ni Gt vo i n Ni Ll enitve 3.letnk 2.semestel izbirni
stopnja, univerzitetni program)

RalLunal ni Gt vo i n Ni Ll enitve 3.letnk 2.semestel izbirni
stopnja, univerzitetni program)

Univerzitetna koda predmeta/University course code: 0069537
Koda ulLne enote na LI ani 63287

Predavanja Seminar Vaje Kl i ni L Drugeoblike Samostojno ECTS
/Lectures /Seminar [Tutorials /Clinical Gtudi delo
tutorials /Other forms  /Individual
of study student work
45 30 105 6

Nosilec predmeta/Lecturer: Vel jko Pejovil

Vrsta predmeta/Course type:  izbirni predmet/elective course

Jeziki/Languages: Predavanja/Lectures: Angl eGLina, Sl o\
Vaje/Tutorial: Angl eGLina, Sl o\

Pogoji za vkl julitev \ Prerequisites:

Gtudijskih obveznost:i

Vsebina: Content (Syllabus outline):

Predmet vsebuje t eme < Thecoursewillinclude topics in platform based
specifilnih platfor m, developmentrecommended inthe ACM curricult
kuri kulu za ralLunal ni (forCS. The topics will continually adapt t

letno prilagajala trendom, zato kurikulum ni omej contemporary trends, thus the course is not

na konkretne platforme. constrained to a specific platform.

1. pregled platform (mobilne, vgnad 1. overview of platforms (mobile, embedded,
porazdeljene, spletne, industrijske, robotske, distributed, web, industrial, robotic,
paral el ne/skal abil ne parallel/ scalabl e, é)

2. podprti programski jeziki 2. supported/domaispecific programming

3. programiranje z upc languages

4. programiranje glede na omejitve posamezne programming via platforspecific APIs

3
platforme, 4. programming under platform constraints,
5. programski jeziki za mobilne platforme, 5. mobile platform languages,
6.ranot eHj e poraba/ zmogl®6. performance/power tradeoffs and profiling,
i zvr Gevanja progr ama, 7. mobile platform constraints and challenges w
wireless communication



7. omejitve in izziuvi
komunikacija,

8. odlLitavanje mobil ni
zavedanje (npr. lokacijske aplikacije),

9. programiranjerimilpm
interaktivne platforme,

10. omejitve platform
aplikacije,

11. izbrane vsebine iz mobilnega zdravstva, pan
mest/ hi G/tovarn, in o¢

Vaje potekajo konzultacijsko in seminarsko. Gra
projekt skozi sprinte po Scrum metodi razvoja
programske opreme.

Temeljna literatura in viri/Readings:

8. mobile sensing and context awareness (e.g.
locationaware galications)

programming languages and approaches fer
critical interactive platforms,

10. platform constraints for tirsatical interactive
applications,

11. selected topics from mobile healthcare, smai
city/home/factory, and other domains
Practicapart of the course consists of seminar we
and consultations (tutorial). Students build the pr
using sprints as specified by Scrum software
engineering methodology.

9.

1. Yener, M., & Dundar, O. (201EXpert Android Studiochn Wiley & Sons.

2.
3.
4

Cilji in kompetence:

Cil | predmeta je spozr
ralunal ni Gke pl atf or me
razvoja programske opreme na teh platformah.

Spl oGne kompetence:
Zmo Hn olnte glar irtaiz mi Gl j a
ZmoKlnh definirati, ra
strokovne izzive napodiordu nal ni Gt v
informatike.
ZmoHnost
pridobljenega znanja.

apliciranja

Predmetno spedifie kompetence:
ZmoHnost prenosa z
tehnol oGki h ekipah.
V eli@e in praktino znanje o posebnih strojni
opremi platform, specialnih programskih jezikih i
omejitvah posameznih platform.

na

Predvideni
Po uspeGno
zmo Hni
-razli kovati med speci
- prenesti osvojena znanja med platformami,

- uporabiti platformo za realizacijo produkta,

- razviti programski izdelek na platformi,

- analizirati zmogljivost strojne opreme in potrebe
virih programskega izdelka,
-;argumentirat.i [
opreme za razvoj izdelka.

Gtudi jski r

opravljener

Zzbor S

Met ode poulevanja in

Simon DE. (1999). An embedded software primer. Aedissiey Professional
R. Meier: Professional Android 4 Application Development, 3rd Edition; Wrox, 2012.
R. lerusalimschy: Programming in LUA, Lua.org, 2013.

Objectives and competences:

The aim of the course is to gain expertise on sev
modern pldorms and learn the specifics of softw:
development for these.

General competences:

Ability of critical thinking.

The ability to define, understand and solve cre
professional challenges in computer and informe
science.

The ability to gdy and upgrade acquired
knowledge.

Subject specific competences:

The ability to transmit knowledge to emrkers
in technology groups.

Practical knowledge and skills of paticular
computer hardware of specific platforms, special
programming languagend constraints associatel
with these.

Intended learning outcomes:

After successful completion of the course, stude
will be able to:

- differentiate between specifics of different
platforms,

- transfer obtained knowledge between platforms
- use the platform for product development,

- develop software product on the fiolianh,

- analyze hardware efficiency and software prodi
needs for resources,

- argument selection of specific hardware and
software for the development of the product.

Learning and teaching methods:



Pr edavanj aoge. Posebenmaeutasek je Lectures and homework with special emphasis ¢

na individual nem del u individual work.

NalLini ocenjevanjaDel eH/ V Assessment:

NaLin (pisni izpit Type (examination, oral, coursework,
naloge, projekt): project):

Sprotno preverjanj 50,00 % Continuing (homework)

KonLno preverjanje 50,00 % Final (written and oral exam)

Ocene: 610 pozitivno, 5 negativife skladu Grading: 610 pass, 5 fail (according to th
s Statutom UL). rules of University of Ljubljana).

Reference nosilca/Lecturer's references:

Pet najpomembnej Gi h del

1. PEJOVIIi, Veljko, MUSOLESI , Mirco. Anticipa
and research challengg8M computing sun@gN 036@300. [Print ed.], Apr. 2015, vol. 47, no. 3,
1-29

2. PEJOVI I , Vel j ko, B E LeRateN & contdatvarezappioach th wingless reid i
adaptation EEE transactions on mobile cong®ip3a.233. [Print ed.], Apr. 2014, vol. 13, no. 4,
921934

3. LATHI A, Neal, PEJOVIIi, Veljko, RACHURI, Ki
RENTFROW, Peter J. Smartphones for laiggde behavior change interventidisE pervasive
computing : mobile and ubiquitousSSp$teERA 268. [Print ed.], 2013, vol. 12, no. 3, sit366

4, PEJOVI I, Veljko, LATHI A, Ne aMirco. MIAISBEI lexPerienCee
sampling for behaviour r e sHmtonrsland pevsonalily kAddrdon:
services : models, evaluation and, §bplicaticosputer interaction series, ISSN 1H¥35). [S. L]
Springercop. 2016, str. 1461

5. PEJOVII, Vel j ko, MU S O L BQomp'lMipmoceeadings of the 2014rAGND
International Joint Conference on Pervasive and Ubiquitous Comynjrizf)19e @eatther WA, USA
New York (NY): ACM. cop. 20]1gtr. 897008

Celotna bibliografija je dostopna na SICRISu:

http://www.sicris.si/search/rsr.aspx?opt=1&lang=slv&id=43813.



RA|] UNALNI g KA ISREANOLRQGJIA IGER

Ul NI NA| RT P KREURSEISYAUABUS

Predmet: RalLunal ni Gka grafika in tehnol
Course title: Computer Graphics and Game Technology

| l anica nosi l

Member:

gtudi jski progragtudijska s nlLetnik Semestri  Izbirnost
RalLunal ni Gt vo i n Ni Ll enitve 3.letnk 1.semestel izbirni
stopnja, univerzitetni program)

RalLunal ni Gt vo i n Ni Ll enitve 3.letnk 1.semestel izbirni
stopnja, univerzitetni program)

Univerzitetna koda predmeta/University course code: 0039619
Koda ulLne enote na LI ani 63269

Predavanja Seminar Vaje Kl i ni L Drugeoblike Samostojno ECTS
/Lectures /Seminar [Tutorials /Clinical Gtudi delo
tutorials /Other forms  /Individual
of study student work
45 10 20 105 6

Nosilec predmeta/Lecturer: Matija Marolt

Vrsta predmeta/Course type:  izbirni predmet/elective course

Jeziki/Languages: Predavanja/Lectures: Sl ovenGLi na
Vaje/Tutorial: Sl ovenGLi na

Pogoji za vkl julitev \ Prerequisites:

Gtudijskih obveznost:i

Vsebina: Content (Syllabus outline):

Predavanja: Lectures:

1. Uvod. 1. Introduction.

2 Matemati Lne osnove. 2. Basic math.

3. Afine transformacije, koordinatni sistemi. 3. Affine transformations, coordinate systems,
Homogene koordinate. Projekcije. homogeneous coordinates. Projections.

4. Predstavitve predmetov: poligoni, deljene 4. Representations: polygons, subdivision surfa
pl oskve, parametriLn parametric curves.

5, Lokalno osvetljevanj Hierarchies.

6. Teksture. Local illumination and shading.

5.
7. Grafi Lni cevovod: i z 6. Texture mapping.
rasterizacija;lauffer. 7. Graphics pipeline: culling and clipping,

8 Senlilni ki rasterisatio, zbuffer.

9. Detekcija trkov. 8. Shaders

10. Metode razdelitve prostora. 9. Collision detection.

11. Barve. 10. Space patrtitioning methods.

12.Gl obal no upodabl janj 11.Colors.




Vaje:

Laboratorijski projekt izdelave interaktivne igre. I
vajah podan uvod v OpenGL in Unity in samosta
del o na projektih z ze¢
Gtudentov.

Temeljna literatura in viri/Readings:
1. Ni kol a Gui d:

RalLunal ni Gka

12. Global illumination: raytracing.

Laboratory:

Students will implement an interactive game.
Exercises will include an introductionary course
OpenGL and Unity and individual project work w
final public presentation of results.

grafi ka. Uni ver z

2. D. Hearn, M.P. Baker: Computer Graphics with OpenGL, Pearson Prentice Hall, NJ USA.
3. D.H. Eberly: 3D Game Engine Design, Morgan Kaufman Publishers, CA USA.

Cilji in kompetence:

Cilj predmeta je Gtude
algoritmilLno ozadje re&
gtudenti bodo pridobil
-razumevanje in reGeva
ralunalni Gtva in infor
-uporabo znanja za sam

tehni Lnih in znanstver
ralunalni Gtva in infor
znanj;

- Sposobnost samostojnega izvajanja manj in bol
zahtevnih inHenirskiFh
podroljih in samostojr
nal og na podrolLju ralt
- sposobnost samostojnega razvoja 3D interaktiv
grafilLnih aplikaci]| ir

Predvi deni Gtudi j ski r
Po uspeGnem zakl julLku
-razumel mat emati Lno o
ralunal ni Gki grafi ki
-poznal razlilLne nalin
-razumel del ovanje pos
cevovoda

- razumel osnove optinaizjskih tehnik potrebnih z
doseganje interaktivnc
- razumel principe nizkonivojskega in

vi sokonivojskega progr
-sposoben i mplementira
aplikacijo in igro z uporabo ninkeojskih ali

vi sokonivojskih progre

Met ode poulevanja in
Predavanja s praktilLni
laboratorijskega projekta pod mentorstvastesda.

NaLini
NalLin (pisni
naloge, projekt):

i zpit

Objectives and ompetences:

The objective is to present students the program
and algorithmic lskground of computer graphics
and games. When completing the course, studel
will be able to gain the following competences:

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

- the ability to independently perform both less
demanding and complex engineering and
organisatiaal tasks in certain narrow areas and
independently solve specific wlefined tasks in
computer and information science

- the ability to independently develop interactive
applications and games.

Intended learning outcames:

After the completion of the course the student wi
able to:

- understand the mathematical background of ba
computer graphics algorithms

- know the different representations of 3D object:
- understand the inner workings of the graphics
pipeline

- understand the basics of optimization technique
needed to develope interactive graphical applica
- understand the principles of mvel and higlevel
3D graphics programming

- develop amieractive 3D graphical application o
game using lo¥evel or highHevel programming
libraries.

Learning and teaching methods:
Lectures with practical demostrations, laboratory
work under the supervision of assistants.

ocenjevanja Del eH/ V Assessment:

Type (examination, oral, coursework,
project):



Sprotno preverjanj 50,00 % Continuing (homework, midterm exams,

kolokviji in projektno delo) project work)

KonlLno preverjanje 50,00 % Final (written and oral exam)

Ocene: 810 pozitivho, 5 negativife skladu Grading: €10 pass, 5 fail (according to th
s Statutom UL). rules of University of Ljubljana).

Reference nosilca/Lecturer's references:

1.LESAR, giga, BOHAK, Ciril, MAROLT, Matija.
and reliable aneurysm diagnosis. Medical imaging 2015 : image perception, observer performance
technology assessment-289-ebruary 2015, Orlandégriela, United States.

2. BOHAK, Ciril, SODJA, AnHe, MAROLT, Mati]j i
segmentation, conversion and rendering of volumetric data using GPU. IWSSIP 2014 : proceeding
(International Conference on Systems, Signals, ajelRnogessing (Print), ISSN 28672), 2014, str. 23
242.

3. MAROLT, Matija. A connectionist approach to automatic transcription of polyphonic piano musit
trans. multimedia. [Print ed.], str.-489, ilustr. [COBISS-f) 4203860]

4. MAROLT, Matig. A midlevel representation for meldshsed retrieval in audio collections. IEEE trai
multimedia. [Print ed.], Dec. 2008, vol. 10, no. 8, strl@B%7ilustr. [COBISS:IEl 6908756]

5. PESEK, Mat ev H, LEONARDI S, -tirAd musi,tranStApRoD Wwitha |
compositional hierarchical model. PloS one, ISSN62032Jan. 2017, vol. 12, no. 1,&t [COBISS.SI
ID 1537322179]

Celotna bibliografija je dostopna na SICRISu:
http://sicris.izum.si/search/rsr.aspx?lang=slv&id=8948



http://sicris.izum.si/search/rsr.aspx?lang=slv&amp;id=8948

RA|] UNALNI gKE KGQEUNI K

Ul NI NA|l RT P REURSEIYALABUS
Predmet: RalLunal ni Gke komuni kacije
Course title: Computer Communications
| l anica nosi l
Member:
gtudi jski progragtudijska s nlLetnik Semestri  Izbirnost

RalLunal ni Gt vo i n Ni Ll enitve 1lletnk 2.semestel obvezen
stopnja, univerzitetni program)
RalLunal ni Gt vo i n Ni Ll enitve 2letnk 2.semestel obvezen
stopnja, univerzitetni program)

Univerzitetna koda predmeta/University course code: 0039585

Koda ulLne enote na LI ani 63209
Predavanja Seminar Vaje Kl i ni L Drugeoblike Samostojno ECTS
/Lectures /Seminar [Tutorials /Clinical Gtudi delo
tutorials /Other forms  /Individual
of study student work
45 30 105 6
Nosilec predmeta/Lecturer: Zoran Bosni L

Vrsta predmeta/Course type:

Jeziki/Languages:

Vaje/Tutorial:
Pogoji za vkljulLitev
Gtudijskih obveznost:i
Vsebina:
Uvod: ralLunalni Gka omr

Osnovni pojmi: plasti, protokoli, storitve,
protokol arni skl ad.
nastajajo zakasnitve.

Aplikacijska plast: storitve, pregled standardnih
protokol ov. Zasnova or
protokoli HTTP, FTP, SMTP, DNS. Delovanje e
poGt eto-p gpeererapl i kaci j ,
uporaba storitev transportne plasti.
Predstavitvena in seplast: vsebina in storitve,
primeri.

Transportna plast: storitve, multipleksiranje,
povezavni in nepovezavni prenos (TCP in UDP),
zanes!l jiv prenos podat
(congestion control), izvedba le tega v TCP.

Hr

Predavanja/Lectures:

obvezni predmet/compulsory course

Sl ovenGLi na
Sl ovenGLi na

Prerequsites:

Content (Syllabus outline):

Introduction: Computer networks and internet
Basic notions: layer, protocol, service, protocol s
Backbone and local area networks; transmission
latency sources.

Application layers: services, network application
basics, overview weltknown protocols. Protocols
HTTP, FTP, SMTP, DNS.-Bail functionalities,
peerto-peer applications, sockets, use of transpc
layer services.

Presentation and session layer: their purpose an
services.

Transport layer: services, multiplexing, connectic
oriented and connectionless transfer (TCP and L
reliable data transfer, congestion control and its
implementation inside TCP.




Omr eAna pl ast: ezinor it
datagramske povezave, delovanje usmerjevalnik
naslavljanje v internetu (IP in IPv6), temelji
usmerjanja.

Prenosnisistedpovezavna i n fi
omreHja (LAN): storit\
napak, protokoli za skupinski pres n i me d
naslovi (MAC) in preslikava v IP naslove (ARP),
del ovanje stikal. Et he
aktualni standardi (npr. IEEE 802.11x, Bluetooth
Celul arna omreHja, mo k
prenosni mediji, vrste modulacije.

Omr eHna varnost, zanes
sporolil, avtent ipkoa@ti g
TCP povezav (SSL), omr
brezHi Lne povezave. Pc
Si st emi Aktual ni omre
njimi.

Pomerupr av!l janja omreHje

Temeljna literatura in viri/Readings:
J. F. Kur ose, K.
9781-783997763.

Dodatna literatura:

W.

Ros s,

Network layer: services, virtual and datagram
connections, routing, addsiesy in internet (IPv4 an
IPv6), routers.

Transmission systehtata link and physical layer,
local area networks (LANS): services, error detec
and correction techniques, media access protoct
addressing (MAC addresses) and mapping of M,
address ttP addresses (protocol ARP), switches
their functionalities. Ethernet, PPP, wireless
networks, current standards (IEEE 802.11x,
Bluetooth), cellular networks, mobile networks,
transmission of signals, media types, modulatior
Network security, relidity and protections. Messa

y integrity, authentication, protection -ohail, TCP

connections (SSL), network connection (IPSec),
wireless connections). Firewalls, IDS/IPS systen
Network attacks and defense from them.
Network management.

M. Ciglariltl, Z . B«

J. F. Kurose, K. W. Ross: Computer Networking, Aleem Approach Featuring Internétizdaja,
Addison Wesley 2007. Poglav§si2 8.A.S. Tanenbaum, Computer Networks, 4. izdaja, Prentice Hall

2002.

Cilji in kompetence:
Cilj predmeta je Gtude
informatike predstaviti osnove delovanja

ralunal ni Gki h omreHi]j
Kompetence, ki jih bo

A sposobnost uporabe informacijsko
komunikacijske tehnologije in sistemo

A razumevanje delovanj
sodobnih komunikacij

A sposobnost uporabe i
storitev

A usposobljenost za na
smiselno dodel jevanj

A usposobljenost za po
( donoaniree Hj e) , za o0sni
kompleksnih usmerjevalnikov in za postavite
krajevnega omreHja s
dostopovnimi tolkami

Predvideni Gtudij ski r

Po uspeGnem zakl julLku

- poznal komunikacijska modela TCP/IP in
ISO/OSI,

- sposoben definirati namen poglavitnih protokol
na vsaki plasti modela TCP/IP,

- znal pojasniti lastnosti in glavne komunikacijske
protokole v omreHfHju It

Objectives and competences:

The main goal is to present the students of comg
science and informatics the basics of computer
networkingand the most important communicatio
protocols in this area. The competences that the
students will acquire, are:

capability to use information and communica
systems and technology

understanding of how mdlélyer communicatio
systems work

use and dé&m of network services

being capable of designing network architect
and implementing network addressing
capability for installing and administering a
simple (home) network, performing basic rou
settings and configuring switches and wireles
access points.

A
A
A
A

Intended learning outcomes:

After the ompletion of the course the student will
able to:

- know communication models TCP/IP and
ISO/OSI,

- define the purpose of major protocols on each «
the TCP/IP layers,

- explain characteristics and functions of main
Internet protocols,



-sposoben Vi
omr eHi j,

-sposoben uporabljati
prometa za vpogled v komunikacijo in odpravljar
t eHav,
-sposoben

manj Gi h |

uporabiti

nalLrtovanja
okal ni h omret

Met ode poulevanja in
Predavanja, | aboratori
pri domali h nal ogah, Kk
seminarskih nalog (konkretni projekti). Poseben
poudarek je na tekolLer
timskem delu in medsebojnem usklajevanju pri v
in semiw@rjih.

NalLlLini
NaLin (pisni i zpit
naloge, projekt): Sprotno preverjanje

- use virtual emronment for planning and designir
networks,

- use network traffic analyzers for protocol analy:s
and network troubleshooting,

- plan and administer smaller local aera network

Learning and teaching methods:

Lectures, tutorials, homeworks in the form of
seminars, consultations for preparing of seminar
(particular selected projects). Special emphasis |
given on the following and understanding of give
theoretical knowledge and on team work and
cooperabn within tutorials and seminars.

ocenjevanja Del eH/ V Assessment:

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

(domale naloge, ko exams, laboratory exercises)

vaje)

KonLno preverjanje 100,00 %  Final (written or oral exam)

Ocene: 610 pozitivno, 5 negativno (v skle Grading: 610 pass, 5 fgikccording to the
s Statutom UL). rules of University of Ljubljana).
Reference nosilca/Lecturer's references:

1. KUROSE, James F., ROSS, Keith W., BOSNII,

uredni k) .

RalLunal ni Gka

o mr e Hjixth editionc[. ixdp].i Harlowl

(England) [etc.]: Pearson, 2015. 462 str., ilustr. ISBIN/S84878728.

2. OCEPEK, Ur oG,

BOSNI |,

Zor an, NAN|I OVSKA QgER

relation between learning style models and preferred multimesdi€tompputers & Education, ISSN
036061315. [Print ed.], Nov. 2013, vol. 69, str3543

3. BOSNI | , Zor an,

KONONENKO,

l gor . Esti mati on

sensitivity analysis. Appl. intell. (Boston). [Print ed.], Decv@0@8, no. 3, p. 1&03, ilustr.

BOSNI | , Zor an,

individual regression predictions. Data knowl. .
BOSNI |,

5. gTRUMBELJ, Eri k,

KONONENKO,

l gor. Compari son
eng.. [Print ed.], Dec. 2008, vol. 67, n&1® p. 504
Zor an, K ON O N KNHAR,,

Cvetka. Explanation and reliability of prediction models: the case of breast cancer recurrence.
and information systems, 2010, vol. 24, no. 2,{82305

Celotna biliografija je dostopna na SICRISu:

http://sicris.izum.si/search/rsr.aspx?lang=slv&id=31318



http://sicris.izum.si/search/rsr.aspx?lang=slv&amp;id=31318

RA|] UNALNI gKE GIEHNOL O

Ul NI NA|l RT P REURSEIYALABUS
Predmet: Ra L u n adhnologiek e
Course title: Computer Technologies
|l l anica nosi |l ULFRI
Member:

Semestri  Izbirnost
2.semestel izbirni

s n Letnik
2.letnik

gtudi jski
RalLunal ni Gt vo i

progragtudiijska
n Ni Ll enitve

stopnja, univerzitetni

program)

Univerzitetna koda predmeta/University course code: 0039607

Koda ulLne enot
Predavanja Seminar
/Lectures /Seminar

45

Nosilec predmeta/Lecturer:

Vrsta predmeta/Course type:

Jeziki/Languages:

e na LI ani 63221

Vaje Kl i ni L Drugeoblike Samostojno ECTS
[Tutorials /Clinical Gtudi delo

tutorials /Other forms  /Individual
of study student work

30 105 6
Rok gitko
izbirni predmet/elective course
Predavanja/Lectures: Sl ovenGLi na
Vaje/Tutorial: Sl ovenGLi na

vkl julitev

0]
t h obveznosti

Pogoji za
Gtudijski

Vsebina:

Nihanje in valovanje: sklopljena nihala, opis valo
val ovna enalba, nalel c
2. Delci in interakcije: polja, dualnost deddavanje,
el ektroni, fotoni, fot
3. Kvantna mehanika: dvonivojskiesistn qubit,
spin, meritve, interpretacija

4 . Kvantno ralunanj e:
Bellova stanja

5. Dinamika kvantnih delcev: Schroedingerjeva
enalba, valovna funkci
6. Verjetnostna interpretacija valovnedijgmk
Hei senbergovo nalLel
7. Elektronska mikroskopija

8. Elektroni v snovi: Bohrov model atoma, atoms
orbitale, kemijska vez, molekule, kristali.

9. Kovine in polprevodniki: pregled materialov,
enalba gibanja za el ek

(0] r

Prerequisites:

Content (Syllabus outline):

Oscillations and waves: coupled oscillators,
description of wave phenomena, wave equation,
superposition principle, interference

2. Particles and intetians: fields, particleave
duality, electrons, photons, photoeffect, Hiack
radiations

3. Quantum mechanics: tlewel system and qubit,
spin, measurements, interpretation

4. Quantum computing: basic operators, unitarity
Bell states

5. Dynamics ofupntum particles: Schroedinger
equation, wave function, particle in a well, tunnel
6. Probability interpretation of the wave function,
Heisenberg uncertainty principle

7. Electron microscopy

8. Electrons in matter: Bohr model of an atom,
atomic orbita, chemical bond, molecules, crystal



10. Lastnosti polprevodnikov: Hallov pojav,
fotoprevodnost, senzorji svetlobe, FET, CMOS.
11. Heterostrukture: heterostik, 2D elektronski pl
kvantne | ame, kvant ne
12. Nanoelektronika: enoelektronski tranzistor,
balistilLno prevajanje,
13. Magnetizem: feromagnetizem, magnetna
anizotropija, magnetoupornost, spintronika

14. Hranjenje podatkov: flash pomnilniki, magne
hranjenje pdskiatkov, of
15. | mpl ementacije kve
dokoherenca, ujeti ioni, IMR, SQUID, kvantne pi

Temeljna literatura in viri/Readings:
R. ¢gitko:
Schwabl: Quantum Mechanics, Springer (2005).
Kittel: Introduction to Solid State Physics (2004).

R a Lje, DMHA (RD1G)k e

9. Metals and semiconductors: review of materia
eguation of motion for electrons, effective mass
10. Properties of semiconductors: Hall effect,
photoconductivity, light sensors, FET, CMOS
11. Heterostructures: heterojunction, 2D electror
guantum wells, quantum wires, quantum dots
12. Nanoelectronics: singlectron transistor,
ballisctic conductance, quantized conductance
13. Magnetism: ferromagnetism, magnetic aniso
magnetoresiivity, spintronics

14. Data storage: flash memories, magnetic date
storage, optical disks.

15. Quantum computer implementations:
decoherence, trapped ions, NMR, SQUID, quant
dots

tehnol ogi

Nielsen, Chuang: Quantum Computations and Quantum Information, Cambridge University Press
Rainer Waser (Ed.), Nanoelectronics andnhafton Technology: Advanced Electronic Materials and N

Devices, WileyCH (2003).

Cilji in kompetence:

Cil | predmeta je Gtude
informati ke predstavit
del ovanja in izdel ave

trdne snovi in kvantne mehanike. S tem znanjen
bodo Gtudentje | aHe pr
razvoju €hnologije in bodo bolje pripravljeni na
kljulLne spremembe, ki

Predvideni
Po uspeGnem
-i me l pregled podr
relevantna v ralunal ni
- poznal (aksiomatske) temkijantne mehanike in
osrednjo vlogo pojma informacije,
-razumel osnove
strojnih implementacij,
-uporabil znanje |i
fizikalnih problemov,
-znal reGevati
mehaniki,

- poznal kateri materiali so pomemgni za izdelav
pol prevodni Gki h napray
- vedel, kako so shranjeni podatki v magnetnih ir
pol prevodni Gki h napray
-zmoHen napovedati teh
| ahko pri L akhngkajlethh. v n e

kvantn
nea

prepros

Met ode poulevanja in

Objectives and competences:

The objective of the course is to introduce the
students of computer science and informatics to
physical and technological foundations of functio
and manufactuie® computers, as well as the basi
of solidstate physics and quantum mechanics. C
the basis of this knowledge the students will hav
better grasp of the coming trends in technologice
development and they will be well prepared for n
developmentsithe field.

Intended learning outcomes:

After the completion of the course a student will
able to:

- have an overview of the topics in modern physi
relevant for computer and information sciences,
- know the (axiomatic) foundations of quantum
mechanics and the central roléhefinformation,

- understand the basis of quantum computing an
possible hardware implementations,

- apply the knowledge in linear algebra to physic
problems,

- solve simple problems in quantum mechanics,
- know which materials are relevant in semicondi
devices and how transistors work,

- know how data is stored in magnetic in
semiconducting devices,

- predict technological changes in the coming ye

Learning and teaching methods:



Predavanj a, raluns ke \ Lectures, calculus exercises with oral paibcipat

seminar ski nalin del a homeseminarwork.

poudarek je na spr ot ne Thereisa particular focus on continuous study &

delu pri vajah in seminatrijih. on team work in the frame of exercises and sem
work.

NaLini ocenjevanja Del eH/ V Assessment:

NaLin (pisni il zpit Type (examination, oral, coursework,

naloge, projekt): project):

Sprotno preverjanj 50,00 % Continuing (homework, midterm exams,

kolokviji in projektno delo) project work)

KonLno preverjanje 50,00 % Final (written and oral exam)

Ocene: 610 pozitivno, 5 negativno (v skle Grading: 610 pass, 5 fail (according to th

s Statutom UL). rules of University of Ljubljana).

Reference nosilca/Lecturer's references:

M. Kl anj Ge{empgetatura quantum gpin hquidywith polaron spins, Nature Physics (2017)
E. J. H. Lee et al., Scaling of subgap excitations in a supercaetoiclamductor nanowire quantum dot
Phys. Rev. B 95, 180502(R) (2017).

O. Bodensiekt al., Unconventional superconductivity from local spin fluctuations in the Kondo lattic
Rev. Lett. 110, 146406 (2013)

R. ¢gitko et al., Ground state of the parall
R. ¢ i t kuoaple Komdo efféct in aldouble quantum dot coupled to ferromagnetic contacts, Ph
Lett. 108, 166605 (2012)

Celotna bibliografija je dostopna na SICRISu:
http://splet02.izum.si/cobiss/bibliography?langbib=slv&li=si&homelang=svn&code=23567



http://splet02.izum.si/cobiss/bibliography?langbib=slv&amp;li=si&amp;homelang=svn&amp;code=23567

RA|] UNALNI gTVGIIV PRAK

Ul NI NA|l RT P REURSEIYALABUS
Predmet: RalLunal ni Gtvo v praksi I
Course title: Computer Science in Practice |
|l l anica nosi |l ULFRI
Member:
gtudi jski progradgtudijska sr Letnik Semestri  Izbirnost
RalLunal ni Gt vo i n Ni Ll enitve 1.semester izbirni
stopnja, univerzitetni program) 2.semester

Univerzitetna koda predmeta/University course code: 0039601

Koda ulLne enote na LI ani 63241
Predavanja Seminar Vaje Kl i ni L Drugeoblike Samostojno ECTS
/Lectures /Seminar [Tutorials /Clinical Gtudi delo
tutorials /Other forms  /Individual
of study student work
5 40 45 3
Nosilec predmeta/Lecturer: GaGper FijavH

Vrsta predmeta/Course type:

Jeziki/Languages:
Vaje/Tutorial:

Pogoji za vkljulLitev
Gtudijskih obveznost:i
Vsebina:

Na uvodni h predavanjil
predmeta in kako jih |
ki jih | ahko Gtejemo k

sodijo sodelovanije pri izdelavi skupinskega proje

al i cel oviti reGitviva g
in informatike, predst
dokumentacija o0ziroma

ali projektov lahko pokrivajo cel spekter vsebin:
povsem realno uporabréma primer dokumentirar
in objavljen prispevelk
skuprosti priznanemu odprtokodnemu projektu,
predmetno tutorstvo, priprave in vodenja
ralunal ni Gkega kroHka
strokovne pomoli pri r
Predmet predstavlja nadgradnjo predmeta
RalLunal ni Gt v o rpoudprja Adsts i
vodenje skupine in spe
strategije.

Predavanja/Lectures:

izbirni predmet/elective course

S|
S|

0\
(O

Angl eGLi na,
Angl eGLi na,

Prerequisites:

Content (Syllabus outline):

After an introductory lecture on the necessary
background of the activities involved in the cours
the students' activities include participation in a ¢
project or the solution of a suitable problem from
field of compiter and information science,
presentation of the solution including all
documentation or a written report. Examples of
suitable problems or projects range from documt
and published contributions to open internationa
acknowledged open source prgjedasses and lab
work with students of primary or secondary scho
tutoring work at lower level courses. The course
upgrades the subject material of Computer scier
practice I, while further attention is given to team
leadership and leadershiptegies.

CONTENTS




VSEBINA Teamwork:it eam pr oj ects, i

Skupinsko delo skupinski projekt, individualni in a team, documenting team

projekt, vloge v skupini, dokumentacija v skupins Analysis of task specificationsobtaining and
delu. Vodenje skupine. analyzing specifications of the final consumer,
Upravljanje projekta faze projekta, stegfije, functional and nonfunctional specifications,
orodja, nadzor kakovosti, testiranje rezultata. validation, mamgng modifications

Upravljanje s tveganji. Metodologije upravljanja Project managementstrategies, tools, quality
projektov. control, testing.

Izgradnja in vodenje skupinepomen skupinskeg: Documentation: technical, user, dime, support.
dela, upravljanje ljudi, potrebne komunikacijske = Practical team work

spretnosti, mot i vamic i j &

PraktilLno delo v skupi

Temeljna literatura in viri/Readings:

S Berkun: The Art of Project Management (Theory in Practice) O'Reilly 2005

T DeMarco, T Lister: Peopleware: Productive Projects and Teams. Dorset House Publishing. 199¢
M Holcombe and F Ipate: Correct Systems: building business process solutions. Springer

Vicens Q, Bourne PE (2007): Ten simple rules for a successful collaboration, PLoS Computationa
3(3): e44.

Kell er Gustav, Bi nder Annette, Thiel Rol f Di
navad. Ljubljana: Centerzapso di agnosti Lna sredstva.

Cilji in kompetence: Objectives and competences:
Cil | predmeta j e Gt ud e Theobjectofthiscourse isto provide a framewc
t oLl kami ovrednotiti n j for awarding stydcredit for extracurricular non
strokovno, nepridobitno delo, ki je za profesional profit activities of students related to computer a
profiliranje strokovnj information science thatare notincluded inthe
informati ke potrebno, @ curriculum of the study program and are necess:
pokriva. for a well formed expert in the field.
Spl oGne kompetence: General competences:
A Sposobnost strokovnega sporazumevanjav A The abiliy of professional communication in tl
domalLem in v tujem |j native language as well as a foreign languag
A Sposobnost skupinskega dela v strokovnem A The ability of teamwork within the profession
okolju, vodenje manij environment; management of a small
A Sposobnost administrativnega vodenja proce professional team
povezanih z raziskovanjem, indjastr A The ability for administrative management of
i zobraHevanjem in dr processes related to @sh, industry, educatio
A Sposobnost prenaGanj and other fields
domalem in tujem jez A Theability of knowledge transfer and writing

Predmetno specifilne k skills in the native language as well as a fore
A Sposobnost celov

i te language.

in reGevanja pr obl e m Subjectspecific competences:

ralunal ni Gkeva i n i nf A Completingsmaller practical projects and sol
A Nauliti se izbrati p problems in the fields of computer and

za reGevanje konkret information science
A Razvijati sposobnosti za posredovanje znanj A Obtaining the knowhow to choose the suitabl

popul arizacijo ralun tools and technologies for a specific problem
Sodel ovanje pri skupi rA Developing teaching skills and means for
vodenj a ma nigraBegradik ki §o izan ¢ popularizing compger and information science
vodenje take skupine potrebna, organizacijo in topics and issues.
pridobivanje znanj, ki so potrebni za delo skupini A Participating in group solutions, organizing ai
pripravo terminskega i supervising the work of a smaller group inclu
skupine itd. the preparation of the necessary materials,

planning group work, etc.

Predvideni Gtudijski r Intended learning outcomes:



Po zakljulLku predmet a
-spoznal osnovne zakonitosti pri posredovanju z

in popularizaciji raktbt
skupini predvsem mlaj(
-spoznal organizacijo

-znal administte&vno voditi procese v zvezi z
raziskoval ni mi i n/ ali
-razumel pomen in uporabo takih znanj pri
strokovnem delu strokc
ralunalni Gtva in infor
-znal pisno posredovati rezultate dela.

Met ode poulevanja in
Predavanja, mentor s ki
spremljanja dela Gtude

P c

zakl juLku semestra.
skupinskem delu pri seminarjih.

Upon completion of the course the student will le
-basic educational principles and teaching practi
the process of introducing computer science topi
smaller groups of younger students,

- to organize group work,

- to administer processes rdiatio research and/or
education,

- learn to understand the role of such competenc
in the work of an expert in the field of computer ¢
information science,

-to communicate work results in written manner.

Learning and teading methods:

Lectures, individual work with students and smal
groups of studss, seminars with oral presentatiol
with special emphasis on group work.

NaLini ocenjevanja Del eH/ V Assessment:

NaLin (pisni i1izpit Type (examination, oral, coursework,
nal oge, projekt): project):

i zpraGevanj e, nal o

Sprotno preverjanj Continuing (homework, midterm exams,
kolokviji in projektno delo) project work)

KonlLno preverjanje Final (written and oral exam)

Ocene: opravil z odliko, opravil ali ni opri Grading: passed with excellence, passe
(v skladu s Statutom UL). failed (according to the Statute of UL).
Reference nosilca/Lecturer's references:

1. FI JAVG, GaGper, WOOD, David Richard. Gr a|

combinatorics, ISSN 1068%926. [Online ed.], 2010, vol. 17, no. 1, r151 (30 str.).

2. DUJMOVII, Vida,

FI JAVY,

GaGper , JOdREAard. OA)Y

the maximum number of cliques in a graph embedded in a surface. European journal of combinatc

01956698, 2011, vol. 32, no. 8, str. 122ED.
3. ALAM, Mu hamma d

Jawaherul ,

CHAPLI CK, St evi

KOBOUROV, Stephen G., PUPYREYV, Sergey. Thresloddting and unitube contact representation o

graphs. V: BRANDST DT,

concepts in computer science : 39th International Workshop, WG 3 ,

Andreas (ur.), J-#hbo&tc

L¢beck, -21G2013r

revised papers, WG 2013, 39th International Workshop onGrapietic Concepts in Computer Scien

Junel192 1, 2013, L¢beck, Germany, ( L e3743u8165). Heiddalbe
[etc]: Springer. cop. 2013, str-36 A
4. FI JAVYg, GaGper, Pl SANSKI , T o rresdemblyRdlypeptide e I

structures. MATCH Communications in Mathematical and in Computer Chemistry, |1SE283)3m1 4,

vol. 71, no. 1, str. 129 2.

5. FIJAVg, GaGper,

NAKAMOTO,

At suhiro. Oodd «

Discrete Mathematics, ISSN 0863X. [Print ed.], 2016, vol. 339, iss. 1, sl &5
Celotna bibliografija je dostopna na SICRiSui/www.sicris.si/search/rsr.aspx?lang=slv&id=9390


http://www.sicris.si/search/rsr.aspx?lang=slv&amp;id=9390

RA|] UNALNI gTVGIIlV PRAK

Ul NI NA|l RT P REURSEIYALABUS
Predmet: RalLunal ni Gtvo v praksi I
Course title: Computer Science in Practice Il
|l l anica nosi |l ULFRI
Member:
gtudi jski progradgtudijska sr Letnik Semestri  Izbirnost
RalLunal ni Gt vo i n Ni Ll enitve 1.semester izbirni
stopnja, univerzitetni program) 2.semester
Univerzitetna koda predmeta/University course code: 0039602
Koda ulLne enote na LI ani 63242
Predavanja Seminar Vaje Kl i ni L Drugeoblike Samosbjno ECTS
/Lectures /Seminar [Tutorials /Clinical Gtudi delo
tutorials /Other forms  /Individual
of study student work
5 40 45 3
Nosilec predmeta/Lecturer: GaGper FijavH
Vrsta predmeta/Course type:  izbirni predmet/elective course
Jeziki/Languages: Predavanja/Lectures: Angl eGLina, Sl o\
Vaje/Tutorial: Angl eGLina, Sl o\

Pogoji za vkljulLitev
Gtudijskih obveznost:i
Vsebina:

Na uvodni h predavanjil
predmeta in kako jih |
ki jih | ahko Gtejemo k

sodijo sodelovanije pri izdelavi skupinskega proje

al i cel oviti reGitviva g
in informatike, predst
dokumentacija o0ziroma

ali projektov lahko pokrivajo cel spekter vsebin:
povsem realno uporabréma primer dokumentirar
in objavljen prispevelk
skuprosti priznanemu odprtokodnemu projektu,
predmetno tutorstvo, priprave in vodenja
ralunal ni Gkega kroHka
strokovne pomoli pri r
Predmet predstavlja nadgradnjo predmeta
RalLunal ni Gt v o rpoudprja Adsts i
vodenje skupine in spe
strategije.

Prerequisites:

Content (Syllabus outline):

After an introductory lecture on the necessary
background of the activities involved in the cours
the students' activities include participation in a ¢
project or the solution of a suitable problem from
field of compiter and information science,
presentation of the solution including all
documentation or a written report. Examples of
suitable problems or projects range from documt
and published contributions to open internationa
acknowledged open source prgjedasses and lab
work with students of primary or secondary scho
tutoring work at lower level courses. The course
upgrades the subject material of Computer scier
practice I, while further attention is given to team
leadership and leadershiptegies.

CONTENTS




VSEBINA Teamwork:it eam pr oj ects, i

Skupinsko delo skupinski projekt, individualni in a team, documenting team

projekt, vloge v skupini, dokumentacija v skupins Analysis of task specificationsobtaining and
delu. Vodenje skupine. analyzing specifications of the final consumer,
Upravljanje projekta faze projekta, stegfije, functional and nonfunctional specifications,
orodja, nadzor kakovosti, testiranje rezultata. validation, mamgng modifications

Upravljanje s tveganji. Metodologije upravljanja Project managementstrategies, tools, quality
projektov. control, testing.

Izgradnja in vodenje skupinepomen skupinskeg: Documentation: technical, user, dime, support.
dela, upravljanje ljudi, potrebne komunikacijske = Practical team work

spretnosti, mot i vamic i j &

PraktilLno delo v skupi

Temeljna literatura in viri/Readings:

S Berkun: The Art of Project Management (Theory in Practice) O'Reilly 2005

T DeMarco, T Lister: Peopleware: Productive Projects and Teams. Dorset House Publishing. 199¢
M Holcombe and F Ipate: Correct Systems: building business process solutions. Springer

Vicens Q, Bourne PE (2007): Ten simple rules for a successful collaboration, PLoS Computationa
3(3): e44.

Kell er Gustav, Bi nder Annette, Thiel Rol f Di
navad. Ljubljana: Centerzapso di agnosti Lna sredstva.

Cilji in kompetence: Objectives and competences:
Cil | predmeta j e Gt ud e Theobjectofthiscourse isto provide a framewc
t oLl kami ovrednotiti n j for awarding stydcredit for extracurricular non
strokovno, nepridobitno delo, ki je za profesional profit activities of students related to computer a
profiliranje strokovnj information science thatare notincluded inthe
informati ke potrebno, @ curriculum of the study program and are necess:
pokriva. for a well formed expert in the field.
Spl oGne kompetence: General competences:
A Sposobnost strokovnega sporazumevanjav A The ability of professional communication in -
domalLem in v tujem |j native language as well as a foreign languag
A Sposobnost skupinskega dela v strokovnem A The ability of teamwork within the profession
okolju, vodenje manij environment; management of a small
A Sposobnost administrativnega vodenja proce professional team
povezanih z raziskovanjem, indjastr A The ability for administrative management of
i zobraHevanjem in dr processes redt to research, industry, educati
A Sposobnost prenaGanj and other fields
domalem in tujem jez A Theability of knowledge transfer and writing

Predmetno specifilne k skills in the native language as well as a fore
A Sposobnost celov

i te language.

in reGevanja pr obl e m Subjectspecific competences:

ralunal ni Gkeva i n i nf A Completingsmaller practical projects and sol
A Nauliti se izbrati p problems in the fields of computer and

za reGevanje konkret information science
A Razvijati sposobnosti za posredovanje znanj A Obtaining the knowhow to choose the suitabl

popul arizacijo ralun tools and technologies for a specific problem
Sodel ovanje pri skupi rA Developing teaching skills and means for
vodenj a ma nigraBegradik ki §o izan ¢ popularizing compger and information science
vodenje take skupine potrebna, organizacijo in topics and issues.
pridobivanje znanj, ki so potrebni za delo skupini A Participating in group solutions, organizing ai
pripravo terminskega i supervising the work of a smaller group inclu
skupine itd. the preparation of the necessary materials,

planning group work, etc.

Predvideni Gtudijski r Intended learning outcomes:



Po zakljulLku predmet a
-spoznal osnovne zakonitosti pri posredovanju z

in popularizaciji raktbt
skupini predvsem mlaj(
-spoznal organizacijo

-znal administte&vno voditi procese v zvezi z
raziskoval ni mi i n/ ali
-razumel pomen in uporabo takih znanj pri
strokovnem delu strokc
ralunalni Gtva in infor
-znal pisno posredovati rezultate dela.

Met ode poulevanja in
Predavanja, mentor s ki
spremljanja dela Gtude

P c

zakl juLku semestra.
skupinskem delu pri seminarjih.

Upon completion of the course the student will le
-basic educational principles and teaching practi
the process of introducing computer science topi
smaller groups of younger students,

- to organize group work,

- to administer processes rdiatio research and/or
education,

- learn to understand the role of such competenc
in the work of an expert in the field of computer ¢
information science,

-to communicate work results in written manner.

Learning and teading methods:

Lectures, individual work with students and smal
groups of studss, seminars with oral presentatiol
with special emphasis on group work.

NaLini ocenjevanja Del eH/ V Assessment:

NaLin (pisni i1izpit Type (examination, oral, coursework,
naloge, projekt): project):

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

KonLno preverjanje 50,00 % Final (written and oral exam)

Ocene: opravil z odliko, opravil ali ni opri Grading: passed with excellence, passe
(v skladu s Statutom UL). failed (according to the Statute of UL).
Reference nosilca/Lecturer's references:

1. FI JAVg, GaGper, WOOD, David Richard. Gr a]

combinatorics, ISSN 108%26. [Online ed.], 2010, vol. 17, no. 1, r151 (30 str.).

2. DUJMOVII, Vida,

FI JAVY,

GaGper , JodRichard. Oay

the maximum number of cliques in a graph embedded in a surface. European journal of combinatc

01956698, 2011, vol. 32, no. 8, str. 12EP.
3. ALAM, Mu hammad

Jawaherul ,

CHAPLI CK, Stevi

KOBOUROV, Stephen G., PUPYREYV, Sergey. Threslodbtding and unitube contact representation o

graphs. V: BRANDST DT,

concepts in computer science : 39th International Workshop, WG 3 ,

Andreas (ur. ), J-#bb&tc

L¢beck, -21G2013r

revised papers, WG 2013, 39th International Workshop onGrapietic Concepts in Computer Scien

June 192 1 , 2013, L¢ebeck, Ger many, ( L e9743u8066). Heiddlbe
[etc]: Springer. cop. 2013, str-36 A
4 . FI JAVg, GaGper, PI SANSKI , T o resddmblyRdlyBeptide] e I

structures. MATCH Communications in Mathematical and in Computer Chemistry, 1SE283)3m1 4,

vol. 71, no. 1, str. 1:29.2.

5. FIJAVg, GaGper,

NAKAMOTO,

At suhiro. Oodd «

Discrete Mathematics, ISSN 03863X. [Print ed.], 2016, vol. 339, iss. 1, st17&5

Celotna bibliografija je dostopna na SICRISu:

http://www.sicris.si/search/rsr.aspx?lang=slv&id=9390



http://www.sicris.si/search/rsr.aspx?lang=slv&amp;id=9390

RAZVOJ INFORMACIJSKH SISTEMOV

Ul NI NA| RT P KREURSEISYAUABUS

Predmet: Razvoj informacijskih sistemov

Course title: Information Systems Development

| l anica nosi l

Member:

gtudi jski progragtudijska s nlLetnik Semestri  Izbirnost
RalLunal ni Gt vo i n Ni Ll enitve 3.letnk 2.semestel izbirni
stopnja, univerzitetni program)

RalLunal ni Gt vo i n Ni Ll enitve 3.letnk 2.semestel izbirni
stopnja, univerzitetni program)

Univerzitetna koda predmeta/University course code: 0100860
Koda ulLne enote na LI ani 63252

Predavanja Seminar Vaje Kl i ni L Drugeoblike Samostojno ECTS
/Lectures /Seminar [Tutorials /Clinical Gtudi delo
tutorials /Other forms  /Individual
of study student work
45 20 10 105 6

Nosilec predmeta/Lecturer: Marko Bajec

Vrsta predmeta/Course type:  izbirni predmet/elective course

Jeziki/Languages: Predavanja/Lectures: Sl ovenGLi na
Vaje/Tutorial: Sl ovenGLi na

Pogoji za vkl julitev \ Prerequisites:

Gtudijskih obveznost:i

Vsebina: Content (Syllabus outline):
predavanja: Lectures:
I I. General information about IS development

I . SploGno o razvoj
1. opis Hivljenjski
2. pristopi in metodologije razvoja IS

3. problem obvladovanja kakovosti razvoja IS;

u
h r 1. software development life cycles;

2. 1S development approaches and methods;
3. Managing quality of IS development;

II. Strukturni razvoj . Structured IS development

Il
4. osnove strukturnega razvoja; 4. Basics of structured 1S development;
5. predstavitev osnovnih aktivnosti strukturnega 5. Main ativities of structured IS development;
razvoja;

[ll. Objectoriented development
[Il. Objektni razvoj 6. Basics of objeotiented IS development;
6. oshove objektnega razvoja; 7. Main activities of objeatiented IS development
7. predstavitev osnovnih aktivnosti objektnega 8. Comparison of structured and objedented 1S
razvoja; development;

8. primerjava objektatrukturni razvoj;




IV. Sodobne lahke in agilne metodologije

9. predstavitev osnovnih konceptov;

10. predstavitev dobrih praks;

11. konkretni primeri lahkih in agilnih pristopo

Temeljna literatura in viri/Readings:

IV. Light and gile methods for IS development
9. Basic concepts;

10. Good practices;

11. Examples of light and agile approaches.

Jeffrey A. Hoffer, Joey George, Joe Valacich (2013), Modern Systems Analysis and Design (7th

Edition), Addison-Wesley.

Martin Fowler (2003). UML Distilled: A Brief Guide to the Standard Object Modeling Language, Th

Edition. AddisoANesley.

Thomas A. Pater (2002). UML Weekend Crash Course. Wiley Publishing.
Per Kroll, Philippe Kruchten, Grady Booch (2003), The Rational Unified Process Made Easy: A Pri

Guide to the RUP), Addiséiesley.

Martin, C. Robert (2003). Agile Software DevelopmertdipRrs Patterns and Practices. Prentice Hall.
Cockburn, A (2006). Agile Software Development (2nd Edition). Pearson Education.

Cilji in kompetence:

Cilj predmeta je Gtude
discipliniranih pristopov k razvoju informacijskih

sistemov. V okviru predmeta bodo predstavljeni
tradicional ni kot tudi
informacijskih sistemov.

Objectives and competences:

The goal of this course is to teach students how
manage netrivial IS development using systema
and disciplined approaches. Within the course tt
students will learn both, traditional and modern
approaches and principles of IS development.

Spl oGne kompetence: General competencies:

A Sposobnost kritilneg A Abiltyof criical thinking;

A Razvoj spretnosti s A Developing skils initical, analytical and
sintetilnim razmi GI j synthetic thinking;

A Sposobnost definiran A Theability to define, understand and solve

strokovni h izzivov s

informatike;

A Sposobnost uporabe pridobljenega ansmj
samostojno reGevanje
izpopolnjevanja pridobljenega znanja;

A Sposobnost timskega dela v profesionalnem

okolju;
A Vodenje manj Gega str
Specifilne kompetence
A Sposobnost samostojn

z aht ev n egkiterorganinaéljskim nalc

na dololLenih oHjih p
informatike.

A Osnovno znanje in spretnosti, ki so potrebni
nadal jevanje Gtudiija

Predvideni Gtudijski r
Po uspeGno zakljulLener
ZzmoHni

A nalrtovati ehsseaGee

A analizirati zahteve za razvoj ali nakup IS,

A Kasificirati vrste IS glede na njihove lastnosti
so pomembne za razvoj,

creative professional challenges in computer

information science;

The ability to apply acquired knowledge in

independent work for solving technical and

scientific ppblems in computer and informatic
science; the ability to upgrade acquired
knowledge;

The ability of teamwork within the profession.

environment; management of a small

professional team.

Specific competencies:

A The ability to independently perform both les
demanding and complex engineering and
organisational tasks in certain narrow areas i
independently solve specific wefined tasks ir
computer and information science.

Basic skills in computer and inforioascience,

allowing the continuation of studies in the secont

study cycle.studies in the second study cycle.

Intended learning outcomes:

After successfully completing the course, the stu
will be able to:

design simple and complex IS,

analyze requirements for development or
procurement of IS,

classify IS types based on their characteristics
important for development,



Aizbrati naj pri mer nej selectmostappropriate approaches and techniq
posamezen primer razvoja ali nakupa IS, for individual cases of IS development/procurem
A oceniti primernost posameznih metoddlk i | evaluate methodoliegl guidelines for their suitabil
pristopov za konkreten primer razvoja ali nak in individual cases of IS development/procureme

IS, differentiate among various IS development cycl:
A razlikovati med Hi vl
Met ode poulevanja i n Learningandteaching methods:
Predavanja, raluns ke i\ Lectures, exercises, project work.
nalin del a.
NalLini ocenjevanja Del eH/ V Assessment:
NaLin (pisni il zpit Type (examination, oral, coursework,
naloge, projekt): project):
Sprotno preverjanj 50,00 % Continuing (homework, midterm exams,
kolokviji in projektno delo) project work)
KonLno preverjanje 50,00 % Final (written and oral exam)
Ocene: 810 pozitivho, 5 negativife skladu Grading: €10 pass, 5 fail (according to th
s Statutom UL). rules of University of Ljubljana).

Reference nosilca/Lecturer's references:

1.BAJEC, Marko, KRISPER, Marjan. Agilne metodologije razvoja informacijskih sigpemnad.inform.
(Ljubl) apr ., maj, j un-76 MBtO[BOBISS&NX 33790611 1, Gt . 2,
kategorija: 1 C ( Z2)tipologijp je etifieiral O8IGT uvr sti tev: I
tolLke: 15, Gt. avtorjev: 2

2BAJEC, Mar ko, VAVPOTI |, D a ndjivamapproBcR forSiedfiR) projédt
specific software development methimdssoftw. techftint ed.], 2007, vol. 49, no. 4,[845]365, ilustr.
[COBISS.SID 5815121 JCRWoS Gt . citatov do 247., 5nor2ndlrla:
6]

kategoriija: 1A3 (Z1); wupoGtevana uvrstitev:
tolke: 21. 95, Gt . avtorjev: 3
3BAJEC, Mar ko, VAVPOTI |, Buappojtmnreengifeering softvare/o r |

development methodsfematica (Vilniu&008, vol. 19, no. 3, str. 2K, ilustr. [COBISS-B) 670139
[JCRWoS Gtovcdoba6b. 5. 2011: 2, brez avtocitat

kategorija: 1A3 (Z1); wupoGtevana uvrstitev:
tolke: 37.85, Gt . avtorjev: 2
4VAVPOTI |, Damjan, BAJEC, Mar ko. tahnical pro socia c |

aspects of software development methodoldgfiesoftw. techfietint ed.], 2009, vol. 51, no. 2, str-BZB
ilustr. [COBISS.9D 680328} JCRWoS Gt . <citatov do 6. 8. 201:
citatov: 2]

kategorija: 1A1 (2z21); upoGtevana uvrstitev:
tolke: 50Qev:2 9, Gt . avto

5 VANUT, BoGtjan, BAJEC, Mar k dnf softw.tecofdiinted.]pApr. |
2010, vol. 52, no. 4, str. 3910, ilustr. [COBISS:-B 755848} JCRWoS Gt . citatov
avtocitatovcitatdv;0) nor mi r ano Gt .

kategorija: 1A1 (2z21); upoGtevana uvrstitev:
tolLke: 52.59, Gt. avtorjev: 2

Celotna bibliografija je dostopna na SICRISu:
http://sicris.izum.si/search/rsr.aspx?lang=slv&id=9270



http://cobiss.izum.si/scripts/cobiss?command=DISPLAY&amp;base=COBIB&amp;RID=3679060
http://cobiss.izum.si/scripts/cobiss?command=DISPLAY&amp;base=COBIB&amp;RID=5815124
http://www.cobiss.si/scripts/cobiss?command=SEARCH&amp;base=jcr&amp;select=(sc=0950-5849+and+PY=2007)
http://gateway.isiknowledge.com/gateway/Gateway.cgi?GWVersion=2&amp;SrcAuth=Alerting&amp;SrcApp=Alerting&amp;DestApp=WOS&amp;DestLinkType=FullRecord&amp;UT=000245168500004
http://cobiss.izum.si/scripts/cobiss?command=DISPLAY&amp;base=COBIB&amp;RID=6701396
http://www.cobiss.si/scripts/cobiss?command=SEARCH&amp;base=jcr&amp;select=(sc=0868-4952+and+PY=2008)
http://gateway.isiknowledge.com/gateway/Gateway.cgi?GWVersion=2&amp;SrcAuth=Alerting&amp;SrcApp=Alerting&amp;DestApp=WOS&amp;DestLinkType=FullRecord&amp;UT=000259782500001
http://cobiss.izum.si/scripts/cobiss?command=DISPLAY&amp;base=COBIB&amp;RID=6803284
http://www.cobiss.si/scripts/cobiss?command=SEARCH&amp;base=jcr&amp;select=(sc=0950-5849+and+PY=2009)
http://gateway.isiknowledge.com/gateway/Gateway.cgi?GWVersion=2&amp;SrcAuth=Alerting&amp;SrcApp=Alerting&amp;DestApp=WOS&amp;DestLinkType=FullRecord&amp;UT=000261919900021
http://cobiss.izum.si/scripts/cobiss?command=DISPLAY&amp;base=COBIB&amp;RID=7558484
http://www.cobiss.si/scripts/cobiss?command=SEARCH&amp;base=jcr&amp;select=(sc=0950-5849+and+PY=2009)
http://gateway.isiknowledge.com/gateway/Gateway.cgi?GWVersion=2&amp;SrcAuth=Alerting&amp;SrcApp=Alerting&amp;DestApp=WOS&amp;DestLinkType=FullRecord&amp;UT=000276121400003
http://sicris.izum.si/search/rsr.aspx?lang=slv&amp;id=9270

RAZVOJ INTELIGENTNIH SISTEMOV

Ul NI NA|l RT P REURSEIYALABUS
Predmet: Razvoj inteligentnih sistemov
Course title: Development of Intelligent Systems
|l l anica nosi |l ULFRI
Member:

gtudi jski
RalLunal ni Gt vo i
stopnja, univerzitetni

n Ni
program)

progragtudiijska
Ll enitve

Semestri  Izbirnost
2.semestel izbirni

s n Letnik
3.letnik

Univerzitetna koda predmeta/University course code: 0039644

Koda ulLne enote na LI ani 63268

Predavanja Seminar Vaje Kl i ni L Drugeoblike Samosbjno ECTS

/Lectures /Seminar [Tutorials /Clinical Gtudi delo

tutorials /Other forms  /Individual
of study student work
45 30 105 6
Nosilec predmeta/Lecturer: Dani j el Skol aj
Vrsta predmeta/Course type:  izbirni predmet/elective course
Jeziki/Languages: Predavanja/Lectures: Angl eGLina, Sl o\
Vaje/Tutorial: Angl eGLina, Sl o\

Pogoji za vkljulLitev
Gtudijskih obveznost:i
Vsebina:

Predmet bo v teoriji i
predstavil sl edele vse

1. Tehnologije in orodja za razvoj inteligentnih
sistemov: uvod

2. Znalil ne aplikaciije

3. Tehnol oGke pl atfor me

4. Orodja sistemov umetnega zazAnja, strojneg:
ulLenja in sklepanja,
njihove integracije

5. Pristopi k integraciji tehnik umetnega zaznav
strojnega ulenja in
si stem, K i del uje v

6. Speci fi Lne |-@wmikhsstemav

7. Osnove mobilne robotike

8. gtudijski primeri ra
inteligentnih sistemov

Na predavanjih bodo Gt
tehnologije in orodja, s katerimi bodo tekom sem

Prerequisites:

Content (Syllabus outline):

During the course the following topics will be

presented:

1. Technologies and tools for the development
intelligent systems: an introduction

2. Typical applications of intelligent technologie

3. Technological platforms and development
methodologies

4. Tools for machine perception, machine learn
and reasoning, with teenphasis on the
techniques for integration of these tools

5. Approaches to the integration of machine

perception, learning, and planning into an

artificial reatime agent system

Specific properties of robotic systems

Basics of mobile robotics

Case studieg the development of complex

intelligent systems

(Sl




na vajah in v okviru projektov oz. seminarskih ne
reGevpmrlakti Lne probl erm
kombinirali znanja, ki so jih pridobili pri predmetil
Inteligentni sistemi in Umetno zaznavanje istega

modul a. Poudarek bo ne
reGitev v simulaciijski
praktielGnitev, ki bodo

primernih robotskih platformah. Pri tem bodo
Gtudenti spoznal. odpr
okolja in orodja za razvoj inteligentnih sistemov.

Temeljna literatura in viri/Readings:

The lectures will familiarize the students with key
technologies and tools. The students will use the
practical problems within the scope of laboratory
classes and projects. They will combine the
knowlalge and skills obtained in Artificial
Intelligence and Machine Perception classes froi
same course module. The emphasis of this cour:
be on the development of practical and functione
implementations in both in simulation environme
and espedig in reatime systems operating on rot
platforms. The implementations will be develope
opensource frameworks and tools for developme
of intelligent systems.

Dokumentacija prostodostopnega Robotskegadijs&ega sistema ROS
Documentation of the open source Robot Operating System ROS

http://www.ros.org

knjiHAnice za

knji Hnice ral

A Dokumentacija prostodostopne
Documentation of the open source Point Cloud Library PCL
http://pointclouds.org

A Dokumentacija prostodostopne
Documentation of the open source library for coarpuision OpenCV

A http://opencv.org

series), The MIT Press, 2005.

S. Thrun, W. Burgard, D. Fox, Probabilistic Robotics (Intelligent Robotics and Autonomous Agt

A D. Forsyth and J. Ponce, Computer Vision: A Modern App@ratiEdition, Pearson, 2012.

Cilji in kompetence:

Cilj predmeta je Gtude
uporabi ti Zznanja s poc
umetnega zaznavanja v namene samostojnega |
inteligentnega sise ma . Pri predm
pravilno zasnovati inteligentni sistem, izbrati ustr
metode in orodja, implementirati nove komponer

ter te z He obstojelir
sistem.

gtudentje bodo razvi|j e
analitilnega razmi Gl j a

iskanja po ustreznih podatkovnih virih, najdeno
informacijo pa bodo zr
Osvoijili bodo tudi sposobnost apliciranja osvojer
Znanja za reGevanje te
sposomost samostojnega o

nal og na podrolju inte
sposobni samostojnega
opredel jenih nalog. Ke
skupinah, bodo Gtudent

skupinskega dela

Predvideni Gtudij ski r
Po uspeGno opravljener
- sposoben izkazati razumevanje osnovnih princi
mobil ne roboti ke, opi ¢
gl avne komponente tak(¢
njihovo funkcionalnost,

Objectives and competences:

The course aims at teaching the students to dev.
an intelligent system by integrating techniques fr
artificial intelligence and machine perception.
Students will learn how to design an intelligent
system, how to select which tools and methods t
use and how to implement new components and
integrate them into a functional robot system.
The students will develop skills in critical and
analytical thinking. They will also acquire the abi
search knowledge sources and to search for res
and critically evaluate information. They will acqt
the ability to apply the acquired kndgtein
independent work for solving technical problems
to independently perform engineering tasks in th
field of intelligent robotics. They will be able to sc
specific weltlefined tasks from this area. Since m
of the work will be performed ieams, the students
will also acquire the ability of team work.

Intended learning outcomes:

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

- demonstrate understanding of thedyasnciples
of mobile robotics, describe the basic concepts,


http://www.ros.org/
http://pointclouds.org/
http://opencv.org/




