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Predmet: Algoritmi in podatkovne strukture 1
Course title: Algorithms and data structures 1
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Univerzitetna koda predmeta/University course code:
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aYSD Letnik  Semestri
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63279

Predavanja Seminar Vaje Yt AYAG6y Druge oblike Samostojno ECTS
Ol dzR A i delo
45 30 105 6
Nosilec predmeta/Lecturer: Igor Kononenko
Vrsta predmeta/Course type: obvezni predmet/compulsory course
Jeziki/Languages: Predavanja/Lectures: {t208SYO6AYLl
Vaje/Tutorial: {t20SYOQO6AY L

t2322A 11
obveznosti:
Poznavanje osnov programiranja.

glted6rAiSO® @ R

Vsebina:
predavanja:
Iteracija in rekurzija

wSOS@IyeaS LINRO6ESY20 Ay |
Py FEATE 6Faz2@yS T 1 KGSOy 2
Abstraktni podatkovni tip; ADT seznam

hay2@yA o0ad0GNI 14y A LR2RIFG

sklad, preslikava

%3206SyS GFroSt$S

Abstraktni podatkovni tip drevo; primer: Izrazna dreve
Abgraktni podatkovni tip slovar, Iskalna drevesa:

OAY Il NYISNYNRSGE S

Iskalna drevesa: AVLdBevesa

Abstraktna podatkovna tipa prioritetna vrsta (kopica)
RAaadzy1idyS Yyz2O0r0S

Abstraktna podatkovna tipa graf in usmerjeni graf

LallyesS ylraRFt20AK LR{A
GINRGAGY L LRG0
LallyesS yraiNr20AK LRdA

Dijkstra)

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

Dokazovanje parcialne in totalne pravilnosti pragov

vaje:
bl @Fra2arK 062R2 OGdzZRSyiGAr d
obravnavali na predavanijih, tako da jo bodo uporabili

Prerequisites:

Knowledge of basic programming.

Content (Syllabus outline):

Lectures:

Iteration and recursion

Problem solving and algorithms

Analysing timecomplexity of algorithms

Abstract data type; ADT list

Basic abstract data types: set, queue, stack, mapping
Hash tables

Abstract data type tree; example: expression trees
Abstract data type dictionary, search trees: binary,-ret
black

Search trees: AVL;tBes

Abstract data type priority queue (heap) and disjtive
sets

Abstract data types graph and directed graph (digrapl
Searching for longest paths with dynamic programmir
(critical path)

Searching for shortest paths in directed graphs
(algorithm Dijkstra)

Minimum spanning tree in undirected graphs; Prinda
Kruskal algorithms.

Verification of partial and total program correctness

tutorials:

Practical applications of the knowledge gained throug
lectures. The emphasis is on the autonomous work of
students with the help of assistants. During tutorials (i




NBEOS@Lyadz LINI} {GASYAK LINE
Yyl arvyzatzeySy RSt dz Ol dzR
bl @F2FrK 02R2 yOGhdeR $ i ISk
LINEINI Y2@ O6iGdzZRA 120G R2YLI
programe v obliki seminarskih nalog, ki jih bodo
zagovarjali na vajah in s tem dobili oceno iz vaj.
R2YF6S :ylt23S

bl YSYy R2YI6AK ylrf23 2S5 L
I NBOS@aicsse QAN LISNR 6 f S Y
NI T @22SY T NFr2OAK LINBINIY
ALINRGYSYdz O dzRA 2 dzod

Temeljna literatura in viri/Readings:
I. Kononenko in sodBrogramiranje in algoritmi
t2Y20y Il £ AGSNF GdzNT Y

I.Kononenko in M. Robnik A 1 2Alg@itmY¥in podatkovne strukture &

vl t 200 I

well at home work), students will implement several
short programs and will get grades for their
presentation of seminar works.

Home works

The purpose of home works is to offer each student tt
opportunity to autonomously develop short programs
and toencourage them for continuous study.

C9 AY CwlLZXZ HAnyo

wnt206 C9 AYy CwlL

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

The MIT Press, 2001.

Cilji in kompetence:

Cilj predmeta je spoznavanje osnovnih principov
YyE6NI2@lyel Ay FyFrtAl S |
RAYIFYASYAK LRRFG12OYAK &
Kompetence:

Y20y 2ai0 |{NARGASGYSILET |yl
NI T YA 242Dy 2aiG NI 1T dzySgl

LINEFSaAz2yl t yAK LINRofSY2¢
AYF2NXIGA1 SO d0d %Y2O0Yy24
I NBOSGlIyaS (SKYASYAK A
NI 8dzy  f yAQG@Bdz Ay Ay F2NNI
pridoblienegal y I y2+F ® hay2@yS @S

AY AYFNBYIFGA1SE 1A @1fad
LINF {dA6y2 TylyeaS Ay @506
NI 6dzy £ yAOGDBE AY AYyT2NYI
NI 6dzy f yAOGDBLE AY AYTFTNRYI

Qudija na 2. stopniji.

t NEROARSYA OGdzRA2a1A NBI
Y% dza LSOy 2 11 1f2dz6SyAY LN
- sposobnen samostojnega razvoja programov, upora
osnovnih podatkovnih struktur in algoritmov, sposobe
arvyzaitzeyS3al yIr6NI2glyel

algoritmov.

-t P K12 dzZLI2NYo6Af LINAYyOA LIS
podatkovnih struktur in algoritmol/ I NI} T @2 2
programskih sistemov.

SLINRE F32RAE T ykyS Ff32NA

problemov iz preiskovanja seznamov, dreves in grafo
NI TEA1208FE YSR NITtEAGY?2
NEOS@GlyaS AadS3F LINRBo6fSY
-TY20Sy yI 6 NI 208 6/yeAd K NIBNRAG
LINEINI YA AYy FEI2NRGYAAY
principov pri programiranju v poljubnem programsken
jeziku.

Objectives and competences:

The goal of the course is to acquiring the basic princiy
of design and analysis of algorithms and basic and
dynamic data structures.

Competences:

Developing skills in critical, analytical and synthetic
thinking. The ability to understand and solve
professional challenges in computer and information
science. The ability to apply acquired knowledge in
independent work for solving technical and sciéinti
problems in computer and information science; the
ability to upgrade acquired knowledge.

Basic skills in computer and information science, whic
includes basic theoretical skills, practical knowledge ¢

- skills essential for the field of computer amddrmation
- science; Basic skills 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 student
will

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

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

- differentiate among different complexity of algorithm:
for solving the same problem

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



aSi2RS LRdzxS@Fyal Ay dz6 S Learningand teaching methods:

t NBRIF @l ya2ls R2YIF6S yI f 23 Lectures, home works, seminar works during tutorials
a2k Ko t2aS0Sy LJ32dzRII NB1 The emphasis is on continuous studydaon
alrvyz2aitz2zeySyYy RSt dz LINA R2 Y autonomous and independent work at home works,

seminarjih. exercises and seminars.

blF6AyA 20SyaSglyalyYy 58t S0k ? Assessment:

blr6Ay oOLMAAYA AT LAGT « Type (&amination, oral, coursework, project):
LINE2S13d0Y {LINRBGy2 LINI Continuing (homework, midterm exams, proje
kolokviji in projektno delo) work)

Ocena vaj 50,00 % Grade for tutorials

Y2y 6y 2 LINBOSNEBFy2S ol 5000%  Final (written and oral exam)

Ocene: 610 pozitivho, 5 negativnfr skladu s Grading: 610 pass, 5 fail (according to the rule
Statuom UL). of University of Ljubljana).

Reference nosilca/Lecturer's references:

t S ylraLRySyoySaOAK RSt

Yhbhb9bYh3 L 32 N¥achiné I¥arningandadaté r8ining: introductionpionciples and algorithms
Chichester: Horwood Publishing, cop. 2007. XIX, 454 str.

~¢w!a.9[WZ 9NAR{Z Yhbhb9bYhXZ L3I2NX® 'y STFAOASY S
mach. learn. resJan. 2010, vol. 11, no. [1], strl8.

wh. bLY ~LYhbW!3X alN]J2% Yhbhb9bYhZ L3I2NIP ¢K$MaNBGA
learn., 2003, vol. 53, str. 289.

KONONENKO, Igor, BRATKO, Ivan. Informiaéised evaluation criterion for classifier's performanigkach. learn,
1991, vol. 6, no. 1, str. 630.

KONONENKO, Igor. Machine learning for medical diagnosis: history, state of the art and perspeti€tiveell.
med, 2001, vol. 23, no. 1, str. 899.

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



http://sicris.izum.si/search/rsr.aspx?lang=slv&amp;id=5066
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Predmet: Algoritmi in podatkovne strukture 2
Course title: Algorithms and data structures 2
~0dzRA2a1A LINBPBINFYA Ay aid2~0GdzRA2a1l avYSHLetnk  Semestri
wlk 6dzyl t yAOG@2 Ay AYTF2NNICbA 6ftSyAd@dS o2 letnik Letni
Univerzitetna koda predmeta/University course code: 63280

Predavanja Seminar Vaje Yt AYAG6y Druge oblike Samostojno ECTS

Ol dzR A i delo
45 30 105 6
Nosilec predmeta/Lecturer: . 2NX¥zi w20A6
Vrsta predmeta/Course type: obvezni predmet /compulsory course
Jeziki/Languages: Predavanja/Lectures: {t28SYyO6AYI
Vaje/Tutorial: {t28SYO6AYLl

t2322A 1 @l1te2d66AisSgd @ R

obveznosti:

Vsebina:

Predavanja:

1. | §2RY aLX 20y2 2 YSi2RI
FyFrEATA EI2NRGY203 2

algoritmov in problemov

2. Deliin vladaj: opis metode, primeri problemov in
FEI2NRGY20 o603t S2GS LINR

3. t20NBOYl YSG2RIY 2LRAa

4. PostopnoA 1 62t 20S@FyaSy 2L

5, 5AYFYASY 2 LINRINI YANr VYR

6. Sestopanje: opis metode, primeri

7. Razveji in omeji: opis metode, primeri

8. Linearno programiranje: opis metode, simpleksni

algoritem, primeri

9. LT oNIyS oardes LJzﬁel-mQQ

10. NRG SOl A NI 6dzyal A LINROF ¢
zahtevnosti, intuitivno o razredih P, NP in-8IF5 O ]
problemih

11.aS0i2RS NBOSOR Y&l LBNROTE S

algoritmi, aproksimacijski algoritmi, verjetnostni
algoritmi, parametrizirani algoritmi, ekktni
eksponentni algoritmi, primeri

Primeri problemov in algoritmowapredno urejanje
& Heapsort, Quicksort; problem izbiranja & lineari
FEI2NAGYAT YFONRGY 2 Yy
diskretna Fourierova transormacija & FFT alg.,
iskanje v nizih & KnbtMorris-Prattov algoritem;
2ay20yA AY TIKGSOySaOa
INF FAK oAalltyesS @ 3aINT T

12.

Prerequisites:

Content (Syllabus outline):

Lectures:

1. Intro: about methods of algorithm design, analysis
of algorithms, and computational complexity of
algorithms and problems

Divideand-Conquer: description of the method,
examples oproblems and algorithms (see
examples 12 below)

Greedy method: description, examples

Iterative improvement: descr., examples
Dynamic programming: descr., examples
Backtracking: description, examples
Branch&Bound: description, examples

Linear programming:ekcr., Simplex algorithm,
examples

9. Selected advanced data structures

. NRhard computational problems: lower bounds o
time complexity, informally about P, NP and-NP
hard problems;

Methods of solving NfRard problems: heuristic
algorithms, approximation algithms, randomized
algorithms, parameterized algorithms, exact
exponential algorithms, examples

Example problems and algorithmeddvanced
sorting & Heapsort, Quicksort; selection problem
linear algorithms; matrix multiplication & Strassen
alg.; Discretdé-ourier Transformation & FFT alg;
string matching & KnutMorris-Pratt; elementary
and other graph problems and algorithms

N

ONOoO G RW

11.

12.




maksimalni pretok & Foréfulkersonov alg.;

Y621 N> 208 (BPardowkterFloyd St t Y
2 NaEKFft2@ ft3d0 T AT O
geometrije.

Vajeeb @l 2F K 02R2 O0dzRSy ¢«

LINBRI @l y2AK® {y2@0 02R2 d

LINPOf SY2@T LINA 6SYSNI o2
RSfdz 20 LRY26A lFaradasSyaz
YIy20AK LINRBANF YABOO Wi 2R

programe (kot seminarske naloge), ki jih bodo
zagovarjali na vajah.

52YF6S Ay aASYAYINBR|1S ylI¢
bl YSY R2YI6AK Ay &aSYAYIlN
LINAf 20y2aid 11 NBOSOlyeS
samostojnim razvojem algoritmov mjihovim
LINEINI YANI y2SY O0AYy 2AK &

Temeljna literatura in viri/Readings:

. ®@  wAlgnrkndi (16 appear, instead of 2. below)
B. VilfanOsnovni algoritni %2 £ 2 06+ C9
Dodatna literatura:

AY CwLZX

(searching a graph; topological sort; maximum flo
& FordFulkerson alg.; shortest paths & algorithms
of BellmanFord, and Floy#Wardall); selected
problems from computational geometry.

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

Home works and seminars:

These are necessary for a student

to independently practice the design and
implementation of algorithms .

HnNnH

T. Cormen et alntroduction to AlgorithmsMcGrawHill, 3rd ed., 2009

. ® wApHisitnicijski algoritmizl £ 2 O6 |

Cilji in kompetence:

/I At2 LINBRYSGI 2SS LINAR20GA
YESNI 2@Fyal Ff32NAGY203
podatkovnih struktur, izbranih problemov in algoritmo
ter ob vsem tem utrjevatin poglabljati znanje
programiranja.

t NEBROARSYA OGdzRA2&1A NBI
~0dzRSy i 062 L} 2LIN} @t 2SyS
-- poznal razvoj algoritmov, analizo algoritmov in
osnovne razrede zahtevnosti;

--sposoben razvijati alg. z metodo deli in vladaj, s
Ll2ONBOy2 YSi2R2z 1 YSi2R
programiranja, z metodo sestopanja ter z metodo
razveji in omeji;

-- sposoben prepoznati probleme kot linearne

LINEINI YSE NBOf2A@S & ary
—-poznd dz6AY12@AGS tf3d T
Ff 3SO0NBX C2dz2NASNRGS GNIy
optimizacije in iskanja vzorcev.

-allaz2o0Sy alyvyzadzayS3ar y
podatkovnih struktur, in analiziranja njihove
zahtevnosti;

--poznalosnovne pojmeo NB SO A K LINER 0 f
YSG2RIFK y2AK2@S3l NBOSQOI
Uporaba:

'L NIOF yFdz8SYAK LINAYOAL
in njihovem programiranju.

Refleksija:

wht 1 dzyS@glyesS 2ay20yAK LINR
algoritmov in razumevanije njihove viogdNA NI O

NI} 6dzy a1 AK LINRof SY200

.@z8ajaj2g09 CwL X H

Objectives and competences:

To gain deeper knowledge of algorithm design metho
analysis of algorithms, use of data structures , selecte
problems and algorithms, and at the same time, to
improve and deepen programming skills.

Intended learning outcomes:

After completing the course the student will:

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

-- be able to design algorithms using the methods divi
and conquer, greedy method, dynamic programming,
backtracking, branch and bound;

-- be able to recognize problems definable as linear
programs and solvable with simplex alg.
--understand efficient lyorithms for problems of
searching, linear algebra, Fourier transform,
combinatorial optimiz. and pattern matching;

-- be capable to design algorithms and data structures
for various problems and analyse their complexities;
-- know the basics of NRard poblems and the
methods for solving them.

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

Reflection: understanding of the basic principles of
algorithm design and their role in efficient solving of
computational poblems

Transferable skills: there are many and useful in othe
subjects. For example, the ability to plan, design, and



Prenosljive spretnostiniso vezane le na en predmet: = implement algorithmic solutions to various problems
Y20y 2480 yl 6NI23Iyal dz A (regardless of the programming language used)
FEt3I2NRAGYASYS NBOAGBHS Nxi

dzLI2Z N} 6S y I dz6 SYAK LINRYyOAL

(ne glede na iztani programski jezik).

aSi2RS L}RdzwS@Fyal Ay dz6 S Learringand teaching methods:

t NBRIF @l yals R2YIF6S yI f 23 Lectures, tutorial, home works, seminars.
g2l Kod t2dzRINB1 2SS yI aL

RSfdz LINR @l 21 KX aASYAYL

bFé6AyAr 20Syes @I)/BIY 55t SOk 2 Assessment:

blF6AYY LIAAYA AT LAGI « Type: exam, oral, coursework, project

projekt
{LINRBGlY2 LINBEGSNEBIyaSyY 50,00 %  Continuing: homework, project work
delo

Y2y 6y 2 LINBOSNEF¥2SY | 5000%  Final: written and oral exam
Ocene: 610 pozitivno, 5 negativno (v skladu s Grading: 610 pass, 5 fail (according to the rule
Statutom UL). of University of Ljubljana).

Reference nosilca/Lecturer's references:

2L.9WZ ! ®3 {[LzbLYZ .®X wh.L23 . o ¢ RaalleCcpmpuit SEA (&
31(8/9):[9003912, 2005.

{'[L{¢LhE ! ®X 2L.9WS | ®Y +9b! Dht![Z {®dZX wh.L2Z
extension to GridSimConcurr. comput.20(13):15911609, 2008.

¢wh. 9/ 3 wodI ~¢9wYZ ad> wh.L23 . @& /2YLMzildAazy+ € O
Galerkin methodsComput. struct.87(1/2):8290, 2009.

aLl 9[ L2Z2 WS -atiributelpdilems.Comphit Gptnizo dp7(3):553566, 2010.

aLl 9[ L2 WX a!l Wh| . X2 -stageflexiblechoicéd @oblemnis drder unbertdingzir. J. Oper
Res. 201(2):399403, 2010

Celotna bibliogrija 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
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Predmet: Ly FEATE FEIA2NRGY20 Ay KSONRaGASGY2 NBOSOI
Course title: Analysis of Algorithms and Heuristic Problem Solving
~0dzRA2a1A LINBPBINFYA Ay aid2~0GdzRA2a1l avYSHLetnk  Semestri
wlk 6dzyl t yAOG@2 Ay AYTF2NNI CbA 6 foSQUAdARASS & 1 3. letnik  Letni
Univerzitetna koda predmeta/University course code: 63263

Predavanja Seminar Vaje Yt AYAG6y Druge oblike Samostojno ECTS

Ol dzR A i delo
45 10 20 105 6

Nosilec predmeta/Lecturer: al NJ 2 w20yA]l ~Alzyetl

Vrsta predmeta/Course type:

Jeziki/Languages:
Vaje/Tutorial:

t2322A 11
obveznosti:
Poznavanje osnovnih algoritmov in podatkovnih
struktur.

gltedsrAiSo @ R

Vsebina:
Vsebina predmeta:
Analiza rekurzivnih algoritmov: substitucijska metoda,

NEOAGSG T 1 Ff3A2NRGYBaRS ¢
+SNBSiGy2aiGyl +FyFtAT Y RS
algoritmov.

Randomizacija algoritmov.

Amortizirana analiza kompleksnosti algoritmov.
wSOS@tyeS tAYSINYAK NB{d
Razreda P in NP: definicija,-N&Inost, standardni NP
polni problemi.

t NE@SRf 2A @2 a-poink yrobBw®.S O I
Aproksimacijski algoritmi.
Y2ZYOAYIlFG2NRAGY I
simulirano ohlajanje

[ AYSENYy2 LINPINI YANIye2S 1
aSilIKSONRAGATS Ay ad2KLI a
lokalno preiskovanje, preiskovanje s spremenljivo
42aS0O06Ay2% (lodz LINBAA]2C
Populacijske metode: genetski algoritmi, optimizacija
rojem delcev, diferacialna evolucija, umetni imunski
sistemi.

y

2LIGAYAT I C

Temeljna literatura in viri/Readings:

Predavanja/Lectures:

izbirni predmet /elective course

Prerequisites:

Knowledge of basic algorithms and data structures.

Content (Syllabus outline):

Lecture topics:

Analysis of recursive algorithms: substitution method,
solution for divide and conquer approach, AlBazzi
method.

Probabilistic analysis: definition, analysis of stochastic
algorithms.

Randomizabn of algorithms.

Amortized analysis of algorithm complexity.

Sloving linear recurrences.

Classes P and NP: definitions ¢tPpleteness,
standard NFcomplete problems.

Reducibility and solving Nédmplete problems.
Approximation algorithms.

Combinatoriabptimization, local search.

Linear programming for problem solving.
Metaheuristics and stochastic search: guided local
search, variable neighbourhood search, and tabu
search.

Population methods: genetic algorithms, particle swat
optimization, differentid evolution, artificial immune
systems.

T.H. Cormen, C.E. Leiserson, R.L. Rivest, C.I8t@iduction to Algorithms, 3rd editioMIT Press, 2009
R. Sedgewick, P. Flajolén Introduction to the Analysis of AlgorithnrdgldisorWesley, 1995
M. Gendreau, JY. PotvinHandbook of Metaheuristics, 2nd Editi®pringer, 2010.



52RFGYF fAGSNI GdzNF 25 yI

NI TLREFI2 @ 206t A1A Tyly

Additional literature is available imé form of scientific papers.

Cilji in kompetence:

/I At2 LINBRYSGI 2S5 OGdzRSy
NI 6dzyal2 1T FKiGS@Gyz2aiaz Ay
zahtevnih problemov, ki potrebujejo posebne pristope
in optimizacij&e tehnike.

{LX 20yS 12YLSGSyOSyYy
allzazoyz2aid {NRAGAGY Sl NI
dll2az2oy2aid RSTFAYANIyal I
ustvarjalnih profesionalnih izzivov,

sposobnost prenosa znanja in pisne komunikacije v
R2YF6SY Ay (dz2SYy 2S1 A7 dz¢
Predmetnod LISOAFTAG6Y S 12YLISGSY
uporaba metod za analizo rekurzivnih algoritmov:
substitucijska metoda, drevesna metoda.

metode za analizo algoritmov deli in vladaj: mojstrova
metoda in metoda AkrdBazzi

verjetnostna analiza algoritmov,

uporaba amortizirane analize algoritmov,

prevedba nekaterih NPolnih problemov,

poznavanije ideje aproksimacijskih tehnik,

LRT Yl @FyaS KSGNR & thavisyikiz&
NEOSGlyeasS (SOl AK LINRBofSY
uporaba populacijskih optimizacijskih metod in

priy OA LR @ S@2f dzOA2a1 S3I NI

Ol dzRA 241
z LINBRYSGIF 6

SRy 20AGA
NEOSGlIyeasS TIFKISOYAK
izvedli na realnem problemu. Konkretno bodo
uporablig A aLJ 20yS YSi2RS Tt
algoritmov: substitucijsko metodo in drevesno metodc
uporabljali metode za analizo algoritmov deli in vladaj
mojstrovo metoda in metodo AkrBazzi

verjetnostno analizirali programe

uporabljali amortizirano analizalgoritmov,

poznali ideje aproksimacijskih tehnik,

dzLI2 NI 6f 21 ftAX NITEA120 A
inmetaK SGNRA &GA ST T NBOSOI
uporabljali in primerjali populacijske optimizacijske
YSG2RS Ay LINAYOALE S$92¢td

aSi2RS LRdzS@Fyal Ay dz6
t NBRF@lyals yIFt23S a LA
in predstavitvami, seminarsiit 6 Ay RSt I
yIt23Ss 1A atAydzZ ANI 22
YIEy2OAK aldzZLlAylt K &l yvYzadi
zahtevne optimizacijske probleme. Skupine bodo svo
yrt23Ss yFtAT S Ay NBOA
predstavile ostalinv obliki kratke predstavitve, ki se
20Sye2dz2S &aidzld 2 & LIR2NBGA

S
a
A
a
2

Objectives and competences:

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 approxiations.

General competences:

ability of critical thinking,

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

the ability of knowledge transfer and writing skills in tt
native language as welk a foreign language.
Subjectspecific competences:

use of methods for analysis of recursive algorithms;
substitution method, recursivree method,

use of methods for analysis of dividad- conquer
algorithms: master theorem and AkBazzi method,
probabilistic analysis of algorithms,

use of amortized analysis of algorithms,

reduction of some Nfeomplete problems,

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

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

Intended learning outcomes:

Upon passing the exam, the students will know how ti
analyze algorithms and their computational complexit
They will be capable to evaluate heuristic techniques
efficient solving of difficult problems and will be able t
do such ana analysis on temorld problem. Specifically,
they will

use of methods for analysis of recursive algorithms: tt
substitution method and recursivieee method,

use methods for analysis of divided- conquer
algorithms: master theorem and AkBazzi method,
probabilistially 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,

use and compare populatiebased techniques and
principles of evolutionary computation in optimization.

Learning and teaching methods:

Lectures, assignments with written and oral
demonstrations and presentations, seminar works an
home works, which stimulate continuous learning. Th
emphasis is on the continuous study and o
autonomous work on assignments and seminars.
Students form small project teams and autonomously
solve assignments based on réié problems. The
teams describe their solutions in written reports and



blF6AyA 20SyeaSg@lyely
blF6AYY LIAAYA Ay dzady.
predstavitev projekta, projekt.

{LNRlYy2 LINBGSNEBIyaSy
delo.

Y2y 6y 2 LINBOSNEFya2SY |

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

Reference nosilca/Lecturer's references:
wh. bLY ~LYhbW! X

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

50,00 %

50,00 %

al Nyl 2o 51 dF

55t SOk 2 Assessment:

Type: oral and written examination,
coursework, project presentation, project.
Continuing: homework, project work.

Final: written and oral exam.

Grading: 610 pass, 5 fail (according to the rule
of University of Ljubljana).

ISy SNI ( 2IEEE trangabtiors Snlnélis

networks and learning systemiglay 2016, vol. 27, no. 5, pp. 9288.

wh. bLY ~LYhbW! X

al NJ 2=

! bl hhCX

knowledge discovery007, vol. 14, no. 2, str. 2253,

wh. bLY ~LYhbwW! X
learning 2003, 53:2%9.
wh. bLY ~LYhbW! X

alNJ 2% Yhbhb9bYhZX

alNJ 2% Yhbhb9bYhZX

Knowlalge and Data Engineering008, 20(5):58%00.

Yw! bw/ = WIyST

hw! 22 w2Yl yZX

Y 2 Sy dDat@ @ihirfigazid i A 2 y
L32 NP ¢ KMacN&Ri A
L 3 2 NIWEEE Hradfsdctions b

th5t92! bX *ARX [! +w!

workflows for distributed big data mining. FGCS, 2017, vol. 68, pp8 38
Celotna bibliografija je dostopna I®ICRISuttp://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

1 2bL b! 2w¢ COURBE GYRUWABWS

Predmet: ly3at SO1A 2ST A1 yA@2 |

Course title: Englisklevel A

~fdzRA2al1A LINBINFYYA Ay a2 ~GdzRA2a{1l aYSN Letnik Semestri

wlk 6dzyl t yAOG@2 Ay AYTF2NNIGbA 6t SYyAuoS ocC Letni

Univerzitetna koda predmeta/University course code: 63222

Predavanja Seminar Vaje Yt AYAG6y Druge oblike Samostojno ECTS
Ol dzR A i delo
30 15 45 3

Nosilec predmeta/Lecturer: bAYyl . Aa&aK2Ll .2a0GA6

Vrsta predmeta/Course type: izbirni predmet/elective course

Jeziki/Languages: Predavanja/Lectures: {t208SYyO06AYyLl X 1y
Vaje/Tutorial: {t208SYyO06AYyLlI T 1y

t2322A 1 @1t2dz6AGSP @ R Prerequisites:

obveznosti:

Vsebina: Content (Syllabus outline):

Slovnica: Grammar:

-6 anAT tenses;

- predlogi; prepositions;

-G @2NDF GLINY OFyerT forming questions;

- modalni glagoli; modal verbs;

-LINBRf 20yS 1 @S1ST prepositional phrases;

-OGSOAt L Ay OGSOy AlAXT LINInumbers, presentation of figures in charts and graphs

- pasiv; passive wice;

- pogojniki; conditionals and temporary clauses;

- frazni glagoli. phrasal verbs.

.SaSRA0OG6SY Vocabulary:

- prvi kontakti in predstavljanje; first encounters;

-2LIAa OddzRA2I y I FI 1 dzf S study atthe Faculty of Computer and Information

- vljudnostne fraze; Science;

- izmenjava informacij; phrases and exchanging information;

- predstavitev podjetja in dejavnosti; presentations;

- jezik poslovnih predstavitev; correspondence and telephoning;

- korespondenca in telefoniranje; meetings and reports;

- dogovori in zmenki; quoting what people think and what they have said,;

SGALIAGYS YIELI ]SO typical mistakes.

Temeljna literatura in viri/Readings:

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 Job Marke
York: Palgrave Macmillan.

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




Dodatna literatura:

Anderson K. (2004). Study speaking. Batge University Press: Cambridge.
Remacha Esteras, Santiago. (2003). English for computer users. Workbook. Cambridge: Cambridge: Univer

~iNRra ao

OHnncO® 9y3IfAaK O2NNBalLR2yRSyOSo

L toetay

Brieger, N. In Pohl, A. (2002). Techhienglish Vocabulary and Grammar. Summertown; Summertown Publish

Limited.

9+wh¢9wad +S62STAGYI

GSNYAYy 2t 2071 Fhit@/nwin:sigdy EiNdrotegnd 9

Cambridge Dictionary Onlin®ostopno nanttp://dictionary.cambridge.org

Cilji in kompetence:

/ At LINBRYSGIF 2S8 Lk23f 204
OGdzRSy 2@ G4SN 2AK aSiyly
A0NR120y2 UGSNXAy2f23A22
LINBRYSiGdz 84S 062R2 OiGdzRSyl
y2@02a0YA @ | y3at SO &ivprieSi
LINBRaAGF OA GG KD ~{dzZRSy (A

fakultete (nazive laboratorijev, smeri, predmetnika) v
tujem jeziku ter razvili bralno razumevanje strokovnih
besedil in utrdili pripravo povzetkov vsebine v
Fy3t SO6AYAD® t20&RAGSBAEO0H
LI2at20yS 12YdzyAll OAc2als
St STiNRya&aill LR2OGIT yST2N
naloge oz. referata, predstavitev oddelka ali
laboratorija, pisanje C.\a in spremnega pisma,
priprava na razgovor za delovno mesto).

t NEBROARSYA NB 1

Znanje in razumenije:

OlGdzRA2a1 A

t NBRYSG 0602 OiGdzRSyilz2Y 2VY2
dziNRAGA Ay NITOANRGA &L
jezika;

al y2alizeay2 dzSyaS 2ST A1l
04f 20K NBAZ dz60SYyA1AX 61 a

pisanje povzetkov besedil;
brati,a/ F £ AT ANJ (A
strokovna besedila;
pripravo na mednarodne izpite Univerze Cambridge il

LINAR20AGSD ALINARGSESOI I 2
jezika.
Uporaba:
{ LINAR206f2SYyAY aLINAGSOI ¢
28T A1l 062 O0GdzRSYy(d K12
LINPINI Ydzz 1A @ OSt2GA 4GS

evropskem jezikovnem okviru. Sam bo lahko svoje
znanje ocenil s stopnjami od Al do C2 glede na aswo
znanije in pridobljeno oceno ob koncu programa, kar r
02 OS @ LkRraSoyz2 LR2Y26 LN
okviru evropskih programov: Erasmus, Leonardo, ipd
Refleksija:

~GdzRSyieS o02R2 3t SRS ylI
GSKYAT1S 0y LN Watipredyidstiin/ A C
slabosti uporabe ki SK LINA dz6 Sy 2dz
Prenosljive spretnostiniso vezane le na en

predmet:

WHAay2 Ay dAyl120AG2 dzady
dz68yes Ay Aa1|yeé AY T2 NY
delo, organidll y2S 61 al o

Objectives and competences:

Main goal is to:

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

familiarise students with v@abulary necessary for
describing their study, faculty and university;

develop strategies for business communication i.e.
telephoning, correspondence, presentation, writing C'

Intended learning outcomes:

Knowledge and understanding:

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

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

Transferable skills:

On compléion of this course the student will be able tc
use correctly the typical structures of general English
and ESP;

use the most appropriate strategies in language
communication.

The language certificate based on Common Europeal
Language Framework (selfsessment) will enable
students to take part in Erasmus, Leonardo and simile
exchange programs.


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

aSi2RS LRdzxS@Fyal Ay dz6 S Learningand teaching methods:

w predavanja lectures

w lektorske vaje practice

w delo v parih in skupinah pair work

w LINPoftSyal2 1T Fayz2@ly2 dzproblem solving and case study
OlidzZRA2a1AK LINAYSNRO A/V presentations

w A/V predstavitve

blF6AyA 20SyaSglyalyYy 58t S0k ? Assessment:

blF6AYy OLAAYA AT LAGI « Type (examination, oral, coursework, project):

projekt):

{LINRPGY2 LINBGSNEBIYy2S « 5000%  Continuing (homework, midterm exams, proje

in projektno delo) work)

Y2y 6y 2 LINBroisusBilizgiteS ol 50,00%  Final (written and oral exam)

Ocene: 610 pozitivho, 5 negativno (v skladu s Grading: 610 pass, 5 fail (according to the rule

Statutom UL). of University of Ljubljana).

Reference nosilca/Lecturer's references:

M® . h{¢L2Z bAYyl ® a2RSt Saalreée & I FTSSRol O]l (22t
ELOPHSSN 1588918. [Tiskana izd.], Spring 2011, vol. 8, st1@3. [COBISS:E149094242%

H® . h{¢L23Y bAYyl ® ¢KS RA&LIz0S 0 S ({AstbnBophilardigalSENKOBE784X; N
HnnysS fSliyo SMEOBBS@3MkOa4Y A GNP Hp

o w! D9[ WZ 5I NBI ¢ dzNBaRutyot Hedlth SclerdcdiublpanabFaatilty Bf H&alih Stidnees,
2011. 122 str., ilustr. ISBN 9881-680822-4. [COBISS:H) 25465958%}

n ['/1wLO9[[hZ W2Iy adr W wL~9zxL23 da 502 aBdINFR LAY
LIBAK2E 201AK yIF6St T LI dz6S @ y[aSdzortye FdgsSyy atSS ReI-RI 220\l
raziskovanje in spodbujanje nadarjenosti (CRSN), cop. 2016. 38 str. ISB8I-2B3-1959.
http://www.apa.org/ed/schools/cpse/toptwenty-principles.aspx[COBISS-8) 286846976

S5PLEVNIK, Mite3t | @y A Ay 2RIZ2F2NY A dzNBRY A | 0 Z43./K&iGehagtade : a 2
znanost povezuje : zbornik povzetkov : 23. simpozij, Novo mesto, 18. oktobeN20@3nesto: Krka, [2013]. 91
str., ilustr. [COBISS:IBI27187239

Celotna bibliografija je dostopna nha COBISSu:
http://izumbib.izum.si/bibliografije¥20170313105702142909539.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

' 2bL Db!

2wt COURSBE aYRLABWS

| y3t 501 A
Englisklevel B

Predmet: 2S1 A

Course title:

~0dzZRA2a1A LINPINI YA AY

AG2 ~GdzRA2E | |

VA@2

4 Y SN Letnik Semestri

wlk 6dzyl t yAOG@2 Ay AYTF2NNIGbA 6t SYyAuoS ocC Zimski
Univerzitetna koda predmeta/University course code: 63223
Predavanja Seminar Vaje Yt AYAG6y Druge oblike Samostojno ECTS
Ol dzR A i delo
30 15 45 3
Nosilec predmeta/Lecturer: bAYyl . Aa&aK2Ll .2a0GA6

Vrsta predmeta/Course type:

Jeziki/Languages:
Vaje/Tutorial:

t2322A 1 @l1te2d66AisSgd @ R
obveznosti:

Vsebina:

t NA LINBRYS{dz 20N} @y | @I Y2
NI 6dzy I ft yAQGOBI Ay GSKYAGY
FO 1FRSY&alAK OAfa2S@s 1A
ONI yal (dz2S2S8ST A6y AK &aréwrp
AY dz606SYyAO1AK 3INI RAGT

00 aGNR120OYAK OAf2S@x 1A
A0NRP120YyAK 0S&aSRAt ST 1A &
LINBRYSG2@ tSOyAllIX LR2NRG

govorov, pogajanj, dialogov, TV in radijskih programo
pisanje pogostih besedilnih vrst (povzetpkedstavitev,
YSY2N} yRdzyz St S1TONRy&aql
po telefonu, med pogajanji 0z. sestanki in pri
predstavitvah.

OO0 LINX Yy OA LI SKYA6yS 12V
RO LINANRBGYA] b 2LIAAA LINE
Sv at20yA6yS TlF12yAG2ada
TL’)gdBd;-GNQK)/Aﬁyl "éNJf)\yztza.
30 GSKYyAS6yA GS1adGia @ f dz

Temeljna literatura in viri/Readings:

Predavanja/Lectures:

izbirni predmet/elective course

ly3aft SO6AYL
ly3aft SO6AYL

Prerequisites:

Content (Syllabus outline):

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

a)academic goals: students will be able to read
professional texts, journals and textbooks
b)professional goals which comprise the ability to reac
professional info, business reports , annual reports ar
letters, understand speeches, negotiations,
conversations, TV programs; to write memoranda,
professional emails; to communicate orally (in
teleconfrencing, negotiations, meetings, presentatior
¢) principles of technical communication

d) understanding manuals

e) understanding grammar structures in technical text
f) understanding technical jargon

g) technical texts in the light of different text tgp

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 Doors into the Job Marke

York: Palgrave Macmillan.

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

Dodatnaliteratura:

Emmerson P2002). Business Grammar Builder. MacMillan: Oxford.




Remacha Esteras, Santiago. (2003). English for computer users. Workbook. Cambridge: Cambridge: Univer
Davidson G. (2002). Learners' Companion Series Vocabulary. Learners Publishing: Singapore.
Brieger, N. In Pohl, A. (2002). Technical English Vocabulary and Grammar. Summertown: Summertown Puk

Limited

9+wh¢9wad +S62STAGYI

GSNYAY 2t 2071 Fhit@/nwinsigdy BiNdolersn@ 9

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

Cilji in kompetence:

/I At2 LINBRYSGI 2S5 Lk23f20A4
Ol dzR Sy (i 2 Manili 3 jNdik@hsiokeioS. osnovnc
A0NR120y2 UGSNXAy2f23A22
LINBRYSiGdz 4S 0602R2 OGdzRSyl
y202a80YA @ y3atSO1Sy 28I
LINBRaAGF OAG QK Kd ~{dzZRSyYy (A
fakultete (nazive laboratorijev, smeri, predmetnika) v
tujem jeziku ter razvili bralno razumevanje strokovnih
besedil in utrdili pripravo povzetkov vsebine v
Fy3f SO6AYyAD® t2fS3 G4S3IF o6
L2 at20yS 12YdzyAll OA2a|sS
elektrora { I LR OGI T YyST2NXNIf Yy
naloge oz. referata, predstavitev oddelka ali
laboratorija, pisanje C.\a in spremnega pisma,
priprava na razgovor za delovno mesto).

t NBROARSYA NEB 1

Znanje in razumevanje:

Ol dzRA2ATA

t NBRYS(O 02 OGdzRSyl2Y 2Y2
dzi NRAGA Ay NI TOANRGA &L
jezika;

al y2alizay2 dzSyaS 2ST A1l
0af 2 @ NBSIZa 20r0A05SAY AALYA SNB @ A
pisanje povzetkov besedil;

ONI GAZ FyFEtAT AN GA
strokovna besedila;

pripravo na mednarodne izpite Univerze Cambridge il
LINAR20AGSD ALINRG6SOIE I 2
jezika.

Uporaba:

Ay NI

{ LINAR206f2SYyAY aLINAG6SOI ¢
WST Al 062 OGdzRSYyG K12
LINEINI Ydzz 1A @ OSt2G4A 4GS

evropskem jezikovnem okviru. Sam bo lahko svoje
znanje ocenil s stopnjami od Al do C2 glede swajeno
znanje in pridobljeno oceno ob koncu programa, kar r
02 OS @ LkRraSoyz2 LR2Y26 LN
okviru evropskih programov: Erasmus, Leonardo, ipd
Refleksija:

~GdzRSyieS o02R2 3t SRS ylI
G§SKYyAT1S 0y LINYotaNtipredyidsti iy A C
slabosti uporabe ki S K LINR dz6 Sy 2dz
Prenosljive spretnostiniso vezane le na en

predmet:

WEHay2 Ay dzAy {1 20A0G2 dzady
dz6 Sy2S Ay AallyesS AyT2NY
delo,orgy AT AN} y2S 61 al o
Meli 2 RS L2dzS@lyel Ay dz6S)

Objectives and competences:

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

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

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

They will develop specific strategies needed for busin
communication, nofformal and formal talks,
presentations of their departments and they will be ak
to produce different types of CVs needed for respecti
situations.

Intended learning outcomes:

Knowledge and understanding:

Application:

Upon completion of this course the students will be at
to:

-expand the general knowledge of the English langua
-work independently when studying the language by
using various sources(dictionaries, web pages

-write summaries

-read, analyse and understand various authentic texts
-take one of internationally recognised tests, e.g.
Cambridge University tests, TOEFltges

Which will enable them to assess their knowledge on
the basis of Common European

Language Framework (from Al to C2); and will also g
them to participate in international exchange
programmes: Erasmus, Leonardo and similar.
Reflection:

The students Wi be able to differentiate between the
weaknesses and threats of different electronic means
language learning

Transferable skills: communicate ideas effectively anc
clearly, develop critical thinking, team well and have ¢
sense of time management.

Learning and teaching methods:


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

- predavanja - lectures

- lektorske vaje - practice

- delo v parih in skupinah - pair work

-LINRPOfSYalz2 T lay2@lyz2 dz -problem solving

Ol dzRA2A1AK LINAYSNROD - student case studies

- A/V predstavitve - A/V presentations

blI6AyA 20SyaSglyalyYy 58t S0k ? Assessment:

blr6Ay oOLMAAYA AT LAGT « Type (examination, oral, coursework, project):
projekt):

{LINRPGY2 LINBGSNEBIFYy2S « 5000%  Continuing (homework, midterm exams, proje
in projektno delo) work)

Y2y 6y 2 LINBOSNEBIFye2S ol 5000%  Final (written and oral exam)

Ocene: 610 pozitivho, 5 negativnfr skladu s Grading: 610 pass, 5 fail (according to the rule
Statutom UL). of University of Ljubljana).

Reference nosilca/Lecturer's references:

M® . h{¢L2Z bAYyl ® a2RSt Saaleé & I FTSSRol O] ndstdefts.
ELOPHSSN 1588918. [Tiskana izd.], Spring 2011, vol. 8, st1@3. [COBISS:E149094242%

H® . h{¢L2Z bAYyl ® ¢ K SFraRzeriandi@prah VairfréxétsSn8gphilandigalSENKOEB784X,
Hnny S fSliyo S8MEOBBS@3MkOa4Y A GNP Hp

3 RUGELJ, Darja (urednik){BOL 2 b A Fakculty oBHealth $ciéncésubljana: Faculty of Health Sciences,
2011. 122 str., ilustr. ISBN 9881-680822-4. [COBISS:8) 25465%84]

n [1/1'wLO9[[hZ W2IYy adr W wL~9xL253 daB5B0I2acdiNFR LAY
LIBAK2E 201 AK yIF6St T LI dz6S @ y[aSdzortye FdgsSyYy atSS ReI-RI 220\l
raziskovanje in spodbujanje nadarjenosti (CRSN), cop. 2016. 38 str. ISB8I-2B3-1959.
http://www.apa.org/ed/schools/cpse/toptwenty-principles.aspx[COBISS-H#) 286846976

p t[9+bLYZ aAKlF o603t @yA Ay 2RIA232NY A 4&:zMRirkeyhdgiadeZ /
znanost povezuje : zbornik povzetkov : 23. simpozij, Novo mesto, 18. oktobeN20@3nesto: Krka, [2013]. 91
str., ilustr. [COBISS:IBI27187239

Celdna bibliografija je dostopna na COBISSu:
http://izumbib.izum.si/bibliografije/Y2017031310570%142909539.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

' 2bL Db!

2wt COURSBE aYRLABWS

Predmet: 'y 3t &®iivoC2
Course title: Englisklevel C
~fdzRA2al1A LINBINFYYA Ay a2 ~GdzRA2a{1l aYSN Letnik Semestri
wlk 6dzyl t yAOG@2 Ay AYTF2NNIGbA 6t SYyAuoS ocC Letni
Univerzitetna koda predmeta/University course code: 63224
Predavanja Seminar Vaje Yt AYAG6y Druge oblike Samostojno ECTS
Ol dzR A i delo
30 15 45 3
Nosilec predmeta/Lecturer: bAYyl . Aa&aK2Ll .2a0GA6

Vrsta predmeta/Course type:

Jeziki/Languages:
Vaje/Tutorial:

t2322A 11|
obveznosti:

gltedsrAiSo @ R

Vsebina:

1. Slovnicg d LX 2 Oy A LINB3If SRZ LX
skladno s stopnjo zahtevnosti posameznega izpita:
LINB3If SR 61 a20> Y2RIfyA 3
strukture s prehodnimi in neprehodnimi glagoli, odvist
stavkiLJ2 322y A &l @1 A NIOI
6t Syl LINBRf23IAxX @STyS o
2. Vsebinsko tematski sklopi iz literature, ki je
predpisana za pripravo na posamezni izpit: Study at
University, University departments, Dealing with
problems, Working togetherefnployment policy and
applying for a job), Jobs and careers, Special projects
Meetings, Presentations, Applying for projects,
Information and communication, Operations
YEYyF3SYSyido {1f2LA L}27]1NR
teme; odvisno od vrste in stopnje t@vnosti izpita.

3. Predstavitev poteka in delov posameznih izpitov
032@P2NBSy2Ss Ll2af dzOFyeSs
1F12 2AK 6AY o02ft2 dz6Ay] 2

Temeljnaliteratura in viri/Readings:

Predavanja/Lectures:

izbirni predmet/elective course

ly3aft SO6AYL
ly3aft SO6AYL

Prerequisites:

Content (Syllabus outline):

1. Grammax;, general overview, revision and practice i
accordance with the level of correspding exam type:
tenses, modal verbs, phrasal verbs, different verb
structures with transitive and intransitive verbs, passi\
voice, conditional clauses, definite and indefinite artic
prepositions and link words.

2. Various topics prescribed for thercesponding exam
type: Study at University, University departments,
Dealing with problems, Working together (employmer
policy and applying for a job), Jobs and careers, Spec
projects, Meetings, Presentations, Applying for projec
Information and comruanication, Operations
management. Topics are of general and specific natu
depending on the type and level of exam.

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

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. HenningerChiang, Tracy in Judee Reel. (1998). Professional Presentations: How to Succeed in Internati
Business. Michigan: The University of Michigan Press.

4. Porter, David. (2001Check your vocabulary for Academic English. A workbook for students. London: Pe
Collin Publishing.



Dodatnaliteratura:

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

Anderson K. (2004). Study speaking. Cambridge University Press: Cambridge.

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

Cilji in kompetence:
I Aft2 LNBRYSGI 2SS LINRALNI ¢
mednarodno priznanih izpitov Univerze Cambridge iz

AL 20yS OYyLINX®» C/ 93 /1953
t NBfEAYAYINRBZ .9/ +Iydl3Ss
Mednarodniizpith T & LJX 20y S | y3t S«

jezikovno spretnost kandidatov, ki se odpravljajo na
OGdzRA2 FfA RSt2 @ |y3atsScC

t NERARSYA NB 1
Znanje in razumevanje:

t NBRYS(G 02 OiGdzRSyil2Y 2VY2
pripravo na mednarodne izgi Univerze Cambridge in
LINAR20AGSY aLINRGSOI £ 2
jezika.

Ol dzRA2ATA

Uporaba:
{ LINAR206f2SYyAY aLINAG6SOI ¢
WST Al 062 OGdzRRSYyG fF K12

LINEINI Ydzz 1A @ OSt2GA 4GS
evropslem jezikovnem okviru. Sam bo lahko svoje
znanje ocenil s stopnjami od Al do C2 glede na usvo
znanje in pridobljeno oceno ob koncu programa, kar r
02 OS @ LkRraSoyz2 LRY26 LN
delu v tujini.

Refleksija:

~dzRSyieasS amRR23f BB 2y y
opraviti enega izmed omenjenih izpitov.

Prenosljive spretnostiniso vezane le na en

predmet:

aSi2RS

- predavanja

- lektorske vaje
- delo v parih in skupinah
-LIN2 ot Syai2
Ol dzRA2A1 AK

- A/V predstavitve

L2 dz6 SO yal Ay dz6$

TLay2@lyz2 dz

LINA YSNE @

Objectives and competences:

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

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

Intended learning outcomes:

Knowledge and uretstanding:

The course will allow students:

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

Application:

With the acquired formal language certificate the
students can demonstrate their English language
knowledge acquired in the programme, which is entire
based on the recommended common European
language framework.

They will be able of assessing their owrowledge with
levels from Al to C2 depending on the acquired
knowledge and the awarded grade at the end of the
course, which will be of special help during student
exchange or while working abroad.

Reflection:

Students will be able to pass a specific exarording
to the level of knowledge which they acquired.
Transferable skills:

Clear and effective oral and written communication ar
raising selconfidence when using English language.

Learning and teaching methods:
- lectures

- tutorials

- pair and group work

- problem solving

- case studies

- A/V presentations

bl 6AyA 20SyaSg@glyaly 58t SOk 2 Assessment:

bFr6AYy OLAAYA ATLRAGI Type (examination, oral, coursework, project):
projekt):

{LINRGOY2 LINBGSNEBIya2S « 5000%  Continuing (homework, midterm exams, proje
in projektno delo) work)

Y2y 6y 2 LINBOSNEFy2S ol 5000%  Final (written and oral exam)

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

Grading: 610 pass, 5 fa{in accordance with
the UL Statutes).


http://dictionary.cambridge.org/

Reference nosilca/Lecturer's references:

M® . h{¢L2Z bAYylIl® a2RSt Saaleé& la ¢ FTSSRol O]l G22¢
ELOPHSSN 1588918. [Tiskana izd.], Spring 2011, @olstr. 91105. [COBISS:E149094247%

H® . h{¢L2Z bAYl ® ¢KS RA&LIzIS 0 S ({nctbnBophilardigalSENKOBE784X; N
200 f Sy n wm-32 [OGBISS-ERIDD844 (G N Hp

od w! D9[ WX 5 NBIl ¢ dzW&ity df Health Sciehcggubljapa: Basuityldfealtis Stiercds,d
2011. 122 str., ilustr. ISBN 9881-680822-4. [COBISS:H) 254659584

nd [ /!'wLO[[hZ W2IYy adr W wlh+ 34122 dbias278 a3 o idzNyE R3/LY;
LIAAK2t 201 AK yIF6St T L dzsS @b y[aSdzortye FdgsSy 2SS ReIFRa 220MTl
raziskovanje in spodbujanje nadarjenosti (CRSN), cop. 2016. 38 str. ISBBL.2ZB3-195-9.
http://www.apa.org/ed/schools/cpse/toptwenty-principles.aspx[COBISS-8) 2868469 F]

p® t[9+bLYZ aiAKl 63t GYyA Ay 2R3I2G2NY A43dBRWdapa): >
znanost povezuje : zbornik povzetkov : 23. simpozij, Novo mesto, 18. oktobeN20@3nesto: Krka, [2013]. 91
str., ilustr. [COBISS:I8I27187239

Celotna bibliografija je dostopna na COBISSu:
http://izumbib.izum.si/bibliografije/Y2017031310570%142909539.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

' 2bL Db!

2wt COURSBE aYRLABWS

Predmet: I NKA GS1 G dzNT

Course title: Computer Systems Architecture
~0dzZRA2a1A LINPINI YA AY

wlk 6dzyl t yAOG@2 Ay AYTF2NNICbA

Univerzitetna koda predmeta/University course code:

NI} 6dzy | £ yAO]AK

ad2~GdRA2&T |

arauasvyzo

a Y S Letnik
6t SYAuU@S

Senestri
0 ( 1. letnik Letni

63212

Predavanja Seminar Vaje Yt AYAG6y Druge oblike Samostojno ECTS
Ol dzR A i delo
45 30 105 6
Nosilec predmeta/Lecturer: NFyl2 ~GdSN
Vrsta predmeta/Course type: obvezni predmet/compulsory course
Jeziki/Languages: Predavanja/Lectures: {t28SYyO6AYI
Vaje/Tutorial: {t28SYO6AYLl

t2322A 11
obveznosti:
Poznavanje osnov digitalnih vezij.

gltedsrAiSo @ R

Vsebina:

YFE12 &2 ylINBa2SyA NIo6dz/l ¢
LINAYOA L) RSt 20l yel 2R LINEZ
YA aLINBYSyAftK YiFe as$ Rz213
LINPOf SY20K ¢2 &2 alvyz yS$§
2R3IA2 3+ NBI LINBRYS (A QINKKA (iaS
t NA LINBRYS(dz 62R2 OiGdzRSYy
primerih spoznali naslednje vsebine:

bl N} @F NI6dzylyalz 12YLX S
Y2RStA NIGSdzyl yal o

Zgodovinski pregled dosedanjega razvoja strojev za
NI 6dzy yaSo

VVon Neumannov ditekturni model, osnovni principi
delovanja. Vhod in izhod, prekinitve, lokalnost
LRYYAfYAOIAK R2ai(i2LR23s !
programska oprema.

t NERalGI@AGSO Ay T2NNIE OACS
aritmetike.
PYET A AY
formati, RIS€ISC
Centralna procesna enota: podatkovna enota,
FNRGYS@BAGYl Sy20Gl3 12y
Analiza zgradbe in delovanja CPE na primeru RISC
N 6dzy | £t YAl @

Paralelizem na nivoju ukazov: cevovod, cevovodne
nevarnosti, odpravljanjeevovodnih nevarnosti,
RAYFYASYy2 NIT @NO6FyeSz C
BS6AT a0 OAGBSY A LINRBOS&2N
BS62SRNYA LINRPOSa2NBA®

a0 NR2Yy A opefatija, {1 Y

Prerequisites:

Knowing the basics of digital circuits.

Content (Syllabus outline):

How are computers designed and how they work? WI
has the principle of operation remained almost
unchanged from the first computers to today? What i<
going on in the machine during problem solving? The
are just some of the questions that are answeredhoy
Computer Systems Architecture course.

During the course the students will in theory and on
practical examples study the following topics:

Nature of computation, complexity, limitations,
theoretical models of computation.

Survey of historical developmenf computing
machines.

VVon Neumann architecture model and basic principle:
of operation. Input and output, interrupts, locality of
YSY2NE NBFSNByOSaz ! YRIK
software.

Representation of information and basic computer
arithmetic.

Instructions and machine language: addressing mode
operations, formats, RISCISC.

Central processing unit: datapath with arithmelagic
unit, control unit.

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

Instruction level parallelism: pipeline, pipeline hazards
Pipeline hazard elimination, dynamic scheduling,
register renaming, speculative execution, multidsue




Df I Gy A LRYYAEfYAlY G(GSKy2¢
t NBRLRYYAEfYALTAY LINAYyOAL]
ZNBOAGOSYLE (11T Sysx LINRBOES

Navidezni pomnilnik

Temeljna literatura in viri/Readings:
D. Kodek! NK A & S & dzNJ
Dodatna literatura:

Ay 2 NEI Yy A BiTind Aj@lanaNiis Gogiavat 1 d&d | A K

processors. Thread level parallelism, matire
processors.

Main memory: technology, orgaeation, protection.
Cache memories: principles of operation, types of cac
misses, miss penalty, coherency problem.

Virtual Memory

aaA

1. J.L.Hennessy, D. A. PattersBomputer Architecture: A Quantitative Approadhizdaja, Morgan Kaufmann,

San Francisco 2007.

2. D. A. Patterson, J. L. Hennessgmputer Organization and Design: The Hardware/Software Interfadedaja,

Morgan Kaufmann, Burlington 2009.

Cilji in kompetence:

bl YSy LINBRYSGF 2S5 LINBR
F NKAGS]TGdzNBE NI 6dzyl £ yAO
Topode 62S 2S5 2ay20yS3al LR
NI 6dzy I f yAOG@I T {SNJ RI2S
NI 6dzyyaS 2SS bl {12y 0Odz L
LT yrt 2ay20yS StSySyids
YSR &aS0622 LRGSTIYyAsS NI
programirana in razumel osnovno zgradbo strojev za
NI 6dzy yaSo

Kompetence:

wti @g22 @SO6AY I NAGASGYS3Al
YAOft 2Syzal o

Y20y 2480 RSTAYANIy2FI NI
dzA 0 O NBI f yAK LINRPFSaA2YyL

1 A
Y

informatiki.

hay208p3yB8S@ NI GSdzyltyAaoig
tNF10GA6y2 TyltyeS Ay @S06
LINEFSaAzylty2 RSt2 @ NIG

t NEROARSYA OiGdzRA2a1A NBI

t2 dzZALISOy2 2LINI @gft 2SySY L
T Y20yAY

N> T dzySiA 2ay20yS 12yO0SL)
SNFTE20A0GAZ 1112 RStfdz=S
-LRTYyFGA 2YS2AGGS NI 6dzyt -
ST FLAE20FGA Ay LINBGOFNEL
dzLJ2 NI} 6f 21 22 NI 6dzyl £ YA A
-razR OAGA FNKAGS T GdzNRE 12V

- pisati programe v zbirnem jeziku

- uporabiti kvantitativne metode za primerjavo in
20S8Sye2S@gryaS NITtASYAK NI
-NJ T dzySiGA Ay @GNBRy2GAGA
dz6 A Y1 2 @A G 2 & ( Novdddn drdgyparblgfizmy,
predpomnilnik, itd.)

-dzLI2 NI 6 AGA TylyaS NIF 6dzyl
02f2 dz6Ay1290A0GS LINRINI Ya

L2 dz6 SO yal Ay dz6$

a$s
t Fyel z fFro2N 02NACA

i2RS
NBRI @

Objectives and competences:

The aim of the course is to introduce students to the
field of computer systems architecture. This is a
fundamental fiéd for all computer science students
since it gives understanding of what a computing
machine is. At the end of this course the students will
know the basic elements of a computer, comprehend
how this elements link together, distinguish different
levels ofprogramming, and understand the basis of
computing machines design.

Competences:

Developing skills in critical, analytical and synthetic
thinking.

The ability to define, understand and solve creative
professional challenges in computer and information
scence.

Basic skills in computer and information science.
Practical knowledge and skills necessary for success
professional work in computer and information scienc

Intended learning outcomes:

After the completion of the course a student will be ak
to:

- understand basic concepts of computation

- explain how the computer works

- know limitations of computers

- write and convert between different number
presentations used by computers

- explain the architecture of a specific RISC computer
- write programs in assembly language

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

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

- apply knowledge of computer dnitecture in
developing more efficient software

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



bl 6AyA 20SyaSglyaly 58t SOk 2 Assessment:

Sprotno delo poteka v obliki laboratorijskih vaj 33,00 % Midterm work consists of laboratory exercises
R2YIFG6AK ylLt23 Ay 2f; homeworks and midterm exams.

Y2y 6y 2 LINBOSNEBLIFy2S ol 3300%  Final exam (written exam)

Y2y 6y 2 LINESDSBIRA 28 X 3300%  Final exam (theoretical exam)

Ocene: 610 pozitivho, 5 negativno (v skladu s Grading: 610 pass, 5 fail (according to the rule
Statuom UL). of University of Ljubljana).

Reference nosilca/Lecturer's references:

. NI y | BelectivéSrétNrrent neural networkleural processing letter88(1): 115, 2013.

52YAYA]l htali Ségailrz . NIyl2 -~isSdohdadvergencaPatierNReOogritibrgza G
47(5): 20312041, 2013.

Rok Gaber, Tina Lebar, Andreja Majerlé, Bri 2 ~GSNE ! yRNBE2 520yYA1lFINE a2c¢
DNAbinding domains enable construction of logic circuits in mammalian dtsire Chemical Biologg0(3): 203

208, 2014.

l'YRNB2 520yA1FNE . NIyl2 -~ (tdédal nétvioNdNEuiatipracessing JOLRr&IRNII
75-88, 2009.

WSNYy S22 %dzldr yOX 5FYealyl 5NRoyST . NIyl2 ~0SNY al N
vesicles from micrographdournal of liposome researchl(4): 315323, 2011.



1 2bL b! 2w¢ COURBE GYRUWABWS

Predmet: .NBTOAGYl Ay Y20Atyl 2YNBOe2l
Course title: Mobile and Wireless Networks
~0dzRA2a1A LINBPBINFYA Ay aid2~0GdzRA2a1l avYSHLetnk  Semestri
wlkédzyl t yAOlU D2 AY AYTF2NNICbA 6ftSyAlGDdS 6C3. letnik Letni
Univerzitetna koda predmeta/University course code: 63259
Predavanja Seminar Vaje Yt AYAG6y Druge oblike Samostojno ECTS
Ol dzR A i delo
45 10 20 105 6
Nosilec predmeta/Lecturer: Nikolaj Zimic
Vrsta predmeta/Course type: izbirni predmet/elective course
Jeziki/Languages: Predavanja/Lectures: {t28SYyO6AYI
Vaje/Tutorial: {t28SYO6AYLl
t2322A 1 @1t2dz6AGSP @ R Prerequisites:
obveznosti:
Vsebina: Content (Syllabus outline):
predavanja: lectures:
1. | 92R @ OoNBI OAG6YLF 2YNBO 1. Introduction to wireless networks
2. CATABYA YyA@D2 2. Physical layer review
3. [ 21Ftyl Ay 2&aSoyl 2YNB 3. Local and personal wireless networks
4, aSaldyl Ay LINRAGNI Yyl 2Y 4. Metropolitan and wide area wireless networks
5. . NBT OABYA AYyGaSNYySi 5. Wireless internet
6. 'R 120 oNBI OAG6YLl 2YNBO 6. AdHoc wireless networks
7. Transportni nivo in varnost 7. Transport layer and security protocols
8. Kvaliteta storitev . 8. Quality of service
9. | AOGNARYIl o6NBT OASBYIl 2YN 9. Hybridwireless networks

Temeljna literatura in viri/Readings:

1. Matthew S. Gast, 802.11 Wireless Networks: The Definitive Guide: Enabling Mobility iwAtiN&fworks 3rd
Edition, O'Reilly Media, ISBIN: 1491963549

2. { I dzG SNE al NI A y-AdvanceNPrdanddGaAn inodyctibdto Mobile Networks and Mobile
.NRBIFROFYR ONR 9RAGAZYEI: 1218HMEBEXT o SRAGAZ2Y I HAamMT

3./ ® {ADBlF wlY adaNIKBR2OYRANDI $§Ha ab FZ2INJAR | NOKaN, G -
2004, ISBN:-03-147023X.

4. Bernhard H. Walke, Stefan Mangold, Lars Berlemann, IEEE 802 Wireless Systems: Protoddts Multi
Mesh/Relaying, Perforance and Spectrum Coexistence, John Wiley & Sons, 12. jan. 20013/SHE18
0470014394

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

Cilji in kompetence: Objectives and competences:




/I Af2 LINBRYSGF 2SS O dzRSy (i The purposef the course is to give the students a

LINBR&GF GAGA o NBT OAG6Yy Il Ay soundunderstanding of the architecture and operatin
L2aSoy2a0AKZ (A 2AK LINRY principles of mobile and wireless networks. This cours
Y2o0Aty2ad GSNX¥YAYIlIf 2@ @ N provides a general introduction to mobile networking,

with an emphasis on the wireless data transmissiod a
mobility of terminals.

t NBROARSYA OGdzRA2&1 A NXBI Intended learning outcomes:

Znanje in razumevanije: Knowledge and understanding:

t 2 dzALISOy2 2LINI @t 2Sy SY Y After successful completion of the ome, students

T Y20yAY should be able to:

izkazati znanje in razumevanje osnovnih principov to understand the principles of wireless networks,
ONBT OA6YAK 2YNBOARE distinguish between personal, local, and wide area
razlikovati med osebnimi, lokalnimi in prostranimi wireless networks,

ONBT OA6YAYA 2YNBO2AZ design a wireless local area network with an access
T ray20l GA oNBT OA6Yy2 21 point,

Tray2gl GA oNBT OAG6Y2 ! R | designawireless ad hoc network,

NI T dzySGA YSGi2RS LINR 2| @t 2 understand authentication and authorization methods
dzLI32 N} 6 AGA NI TfAG YI  Y20ATf inthe wireless network,

predlagah KA O NARY |l o NBIT OA6

Uporaba:

t

A

y I use different mobile networks,
propose hybrid wireless networks.

v

u

LI NI ol OoNBT OAGYAK AY 2

LI2322AK dzLI2NJI 6S 0O A Yy Rdza G N Application:

2YNBO2IZT ddd0O D Wireless and mobile networks applications in various
working conditions (industrial, house, perséna

Refleksija: networks ...)

{LRT Yyl @lyeS Ay NIT dzySgly
njeno aplikacijo na konkretnilphA Y S NJA K & L Reflection:
ONBT OA6yS3II LINBy2al L3RI Comprehension and understanding wireless data
Prenosljive spretnostiniso vezane le na en transmission theory and its application in real world
predmet: application from the field.
wSOS@lyaS RNUHzZAK {2y O0SLi
OYLINY® (StST2yall 2YNBO2!I Transferable skills:
Solving of the similar problems from field of the
computer communications.

aSi2RS LRdzwS@Fyal Ay dz8S Learningand teaching methods:
Predavanja, laboratorijske vaje. Lectures, lab practice.

bl6AyA 20SyaSglyaly 55t S0k ? Assessment:

br6AYy OLMAAYA AT LAGEI « Type (examination, oral, coursework, project):
projekt):

{LNRGOY2 LINSBGSNEBIya2S « 5000%  Continuing (homework, midterm exams, proje
in projektno delo) work)

Y2y 6y 2 LINB@SNEFy2S ol 5000%  Final (written and oral exam)

Ocene: 610 pozitivho, 5 negativno (v skladu s Grading: 610 pass, 5 fail (according to the rule
Statutom UL). of University of Ljubljana).

Reference nosilca/Lecturer's references:

£ { [/ 19bYhzx!3S lylLadlraArrl s aw! %Iasskd MdcHanickapprbathsappbed
analysis of genetic oscillators. IEEE/ACM transactions on computational biology and bioinformatics, ISSN 1£
5963. [Print ed.], May/Jun. 2017, vol. 14, no. 3, str.-727,

.hw5hbX WdzZNB3Z ah~Yh dVRAZaMilial FEizzy“dgia ds A Gompitatiorak tdoldaX quantitative
modelling of biological systems with uncertain kinetic data. IEEE/ACM transactions on computational biology
bioinformatics, ISSN 154863. [Print ed.], 2015, vol. 12, no. 5, str. 11129



t9¢whbLX alGiAlFIY %LalL/ 3 bAl2flaz aw! %Y aAKIFIXI ah-~
networks with multiple binding sites. Journal of computational biology, ISSN3®BB [Print ed.], Mar. 2015, vol.
22, no. 3, str. 21226,

~h.9w[X 52YSys %lLalL/ I bAal2ftlez [9hb!w5L{> !fSO=z
algorithm for mobile applications. Journal of signal processing systems for signal, image, and video technolg
19398018. [Print ed.], 201540l. 79, no. 3, str. 24256,

t 92! w3 tNAY20XI aw! %S aAKIX %LalL/ 3 bAl2flaz Wlob9,
cellular automata logic gate problem by means of adiabatic switclajganese journal of applied physitSSN
00214922, 2008, vol. 47, no. 6, str. 566006



' 2bL Db!
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S5AIAGET y2
Digital Design

Predmet:
Course title:

~0dzZRA2a1A LINPINI YA AY

ad2~GdRA2&T |

yI 6Nl 20 yes

aYSD Letnik  Semestri

wlkédzyl t yAOlUD@2 AY AYF2NNICbA 6tSyAddS 6 (3. letnik Zimski
Univerzitetna koda predmeta/University course code: 63260
Predavanja Seminar Vaje Yt AYAG6y Druge oblike Samostojno ECTS
Ol dzR A i delo
45 10 20 105 6
Nosilec predmeta/Lecturer: t I GNAOA2 . dzf A O
Vrsta predmeta/Course type: izbirni predmet/elective course
Jeziki/Languages: Predavanja/Lectures: {t28SYyO6AYI
Vaje/Tutorial: {t28SYO6AYLl

t2322A 11|
obveznosti:

gltedsrAiSo @ R

Vsebina:

'P2R @ YI6NI2@lyaS Ay GS
Jeziki HDL za opis strojne opreme (VHDL, Verilog),
napotki za kodiranje, simulacija, sinteza;

Tehnologija in pregled programabilnih vezij;

wlk 6dzy £t yAOLF FNRGYSGAT L
2R 26A00SYAK @STAeT

bl 6NI2@FyeS aSl oSy déhohK ¢

@gST 2l LRYYyAtyS OStA0S:
ALX 20yA 12Y6YA F@ha2YF 0z
'NRAY aA3dylrty aixyidSiFzI RA

sinhronizacija;

bl 6NI2@lyeSs
kontrolnha enota, cevovod
b I 6 NI 2 shionsl@h&oniunikacijskih vmesnikov
(PS/2, 12C, PCI)

bl 6Nl 2@dlyeSs

6YA]lNROLINROS

F SAYKNRBY &1 AK

(USART)

Sinteza pomnilnikov RAM in ROM, sinteza dvokanaln
pomnilnikov

{AYGdST I 3ANIFASYAK @YSayah

az2Rdz F Ny I aradasy

Sysem-on-Chip).

INI Ryel

Temeljna literatura in viri/Readings:

Prerequisites:

Content (Syllabus outline):

1. Introduction to design and testing of digital systems
2. Languages for hardware description (VHDL, Verilol
AbeH 5[ £ X0T

3. Technology and survey of programmable logic circt
4. Computer arithmetics: design and synthesis of
decision dgital circuits,

5. Design of time dependant synchronous and
asynchronous circuits, fliffops, counters, registers,
finite automata;

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

7. Design of microprocessor, data paths, control unit,
pipeline;

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

9. Design of asynchronous comm. adapters (USART)
10. Memory synthesis: RAM,ROM, dabhnnel

11. Design of simple graphics interfaces

12. Modular system synthesis: system on chip (SOC)

Wakerly, John F. Digital design : principles and practices, Upper Saddle River : Pearson/Prentice Hall, 2006
Enoch Hwang. Digital Logic and Microprocessor DegithnVHDL. 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:

~GdzRSy G OSft Ao upgrabditi A i A
YIE6NI2@Fyel RAIAGEEYAK ¢
I 5] Ay yF6NI2@FfalAK 2NP
GSY 2AK 2L1R1T 2NAYBSKY A ya $

dzLI2 OGS PI GA 2LIAYFEYS LINR
pridobijo znanjey’ AT 1 dzO0y 2SS LINR VY I
RAFAGIEYAK &arAadasSyz2gd GSNJ

orodij, razvijejo spretnosti za skupinsko razvojno delo
GSNJ LI23t20rA22 GSKyAdyz |1

t NBROARSYA OlGdzRA2a1A NEBI

t 2 dzZALISOy2 2LIN) @gf 2SySY Y
T Y20YAY
bl aAaiSYFGAS6SY YI6AY AY

sistem v FPGA z uporabo jezika VHDL

wlk T dzYSGA Lka2ayYSs 120G az2 ¢
minimalna perioda, zasnitev, vzpostavitvena margina
Izogniti se pastem, kot so metastabilnost in trave
wltTf20AGA LINRAYOALS LINEIAN
hardvera

LT @r2FGA t23A6y2 aAiyisSi?2
AYLX SYSYGANr yS3al @gSial
Izvajati finkcionalno testiranje digitalnih sistemov prec
in po sintezi

aSi2RS LRdzwS@Fyal Ay dzS
Predavanja, laboratorijske vaje na katerih se uporabl;
d2R20yIl 2NRR2I 1T yI 6NI?2
ST A2 CctD!'s R2YI6S ylLf23

Objectives and competences:

We instruct students how computeaided design tools
are used to both simlate 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 circuit using optimal
approaches. As part of the course, students develop
familiarity and coniflence with designing, building and
testing digital circuits, including the use of CAD tools,
develop teambuilding skills and enhance technical
knowledge through both written assignments and
design projects.

Intended learning outcomes:

After the completion of the course a student will be ak
to:

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

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

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

and analysis

Perform functional testing and performance estimatiol
and verification both preand

postsynthesis

Learning and teaching methods:
Lectures, a series of lab assignments using modern C
tools and FPGAs, homeworks, final project.

bl6AyA 20SyeaSglyalyYy 55t S50k 2 Assessment:

bF6AY OLAAYA AT LAGT Type (examination, oral, coursework, project):
projekt):

{LINRPGY2 LINBGSNEBIYy2S « 5000%  Continuing (homework, midterm exams, proje
in projektno delo) work)

Y2y 6y 2 LINBOSNEBFy2S ol 5000%  Final (written and oral exam)

Ocene: 610 pozitivno, 5 negativno (v skladu s Grading: 610 pass, 5 fail (according to the rule
Statutom UL). of Univerdty of Ljubljana).

Reference nosilca/Lecturer's references:

1. '+w!ah+xL0x !'fS{ases .!.LO0OZ %RSY(lZ w!L23 5dz0lYy

squaring circuit with error compensation for DSP applicatidfisroelectronics journal014, vol. 45, iss. 3, sti

263271.

2. 29~bhzx!'wX w21 wL{hW9+xLOZX

+fF RAYANE .!.LOZ RS

implementation of a structurasimilarity-based aerialmage classificationl. supercomput Aug. 2013, vol. 65,

no. 2, str.978996.
3. . [ LOZX

t GNXOA2S D! ~¢Lbsx

+ $4 8¢t | 2-Based mtegraked dnvirahaieny

for computer architectureComput. appl. eng. edydar. 2013, vol. 21, no. 1, str. 35.



4. [hewL2 ! NPOX . ! [ LOZ okirhaieNhlltplied i hardiadiré ndutal netvdrks. i @ 2
NeurocomputingNov. 2012, vol. 96, str. 55.

5. .1 . L0 %RSy(1lFX !+w!lah+L0xX !fS{asSesz . Micrbpozesst I G N
microsyst., 2011, vol. 35, no. 1, str. 33.
Celonad A 6f A2aANI FACF AT NP LINRFD t I GNRAOALF . dzZf A6l 2S5 F

http://sicris.izum.si/search/rsr.aspx?lang=slv&id=4520



http://sicris.izum.si/search/rsr.aspx?lang=slv&amp;id=4520

' 2bL Db!

2wt COURSBE aYRLABWS

Predmet: Diplomskiseminar
Course title: Diploma seminar
~0dzRA2a1A LINBPBINFYA Ay aid2~0GdzRA2a1l avYSHLetnk  Semestri
wlk 6dzyl t yAOG@2 Ay AYTF2NNICbA 6fSyAd@dS o3 letnik Letni
Univerzitetna koda predmeta/University course code: 63281

Predavanja Seminar Vaje Yt AYAG6y Druge oblike Samostojno ECTS

Ol dzR A i delo
45 10 5 120 6
Nosilec predmeta/Lecturer: Franc Solina
Vrsta predmeta/Course type: obvezni predmet/compulsory course
Jeziki/Languages: Predavanja/Lectures: {t28SYyO6AYI
Vaje/Tutorial: {t28SYO6AYLl

t2322A 1 @l1te2d66AisSgd @ R
obveznosti:

t2322 1 @l1t2d66AiSO & RS
~0dzRSYy G 1 K12 2LIN} A @as

po tem, ko opravi vse preostale obveznosti na
Ol dzRA24&1SY LINEINI Ydzd

Vsebina:

Predavanja:

Poduk o pomenu in poteku izdelave diplomskega del:
Etika in plagiatorstvo.
1.nalogyy @al |
diplomskega dela!

Ol dzRSyd AT oSN

Predavanja:

Kako se lotimo iskanja in pregledovanja relevantne
fAGSNI GdzNB T+ AToOoNIy2 (S
besedil. Pisanje strokovnih besedil (vrste, struktura,
citiranje, priprava,gzik, recenziranje). Zaznavne in
12YdzyA{lI OA2al1S8S alLkRrRazoyz2a
govor, pisava, neverbalno komuniciranje).
Vaje:Google Scholar, Microsoft Academic Research,
Web of Knowledge, Cobiss in SICRIS, ePrints.FRI, L
in BibTeX.

2.nalga:@dal | OGdzRSy G LINBE3It St
agz2eS3F RALX 2Ya1S3r RSt
LINBE3It SRYA 6flyS]o

Predavanja:

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

Prerequisites:

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

Content (Syllabus outline):

Lectures:

Instruction on the purpose and process of preparing €
diploma thesis. Ethics and plagiarism.

Homework 1:every student must select a menthor anc
a topic of his diplma thesis!

Lectures:

How to start with searching and studying the relevant
literature for the selected topic. Visual and logical text
editing. Writing of technical texts (types, structure,
citing, preparation, language, reviewing). Perceptual
and communictive capabilities of humans (sight,
hearing, touch, speaking, writing, neerbal
communication).

Tutorial: Google Scholar, Microsoft Academic Reseatr:
Web of Knowledge, Cobiss and SICRIS, ePrints.FRI,
and BibTeX.

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

Lectures:

Managing of personal productivity, project based
approach to reaching goals (traditional, adaptive and
extreme projects), visualization methods for creative




vizualizacijske metode za kreativne procese (miselne
A1A0S AGR®POD® D2@2NYyS LINB
projekcijski materiali, nastop).

Vajee2 o0t A1 20lyaS 6AYoz2te 2alI
RALX 2Y&ai1S3F RStl Ay R2f2
doseganje. Metode zasebno produktivnost (Getting
Things Done, Pomodoro), orodja za vizualizacijo
miselnih vzorcev, orodja za pripravo projekcijskih
materialov (MS PowerPoint, Impress, Prezi).

3. nalogapriprava govorne predstavitve o temi
diplomskega dela (pregled, problegi,; 6 NIi 2 @1 y
NBEOAGSDU @

Pred govornim nastopom v okviru vaj mora vsebino
LINBRaGlF @A GBS @al {Sydz OGd
diplomskega dela!

Spodbuja se diskusija po govornih nastopih!

Predavanja:
Znanstveno publiciranje (konference, revije, knjige,
elektronske publikacije, odprt dostop, recenzije),

proceses (mind maps etc.). Oral presentations
(planning, projection materials, presentation).
Tutorial: outline of clearly defined goals of the diplome
thesis and definition of steps in reaching these goals.
Methods for personal productivity (Getting Things Dpl
Pomodoro), tools for visualization of mind maps, tools
for preparation of projection materials (MS PowerPoir
Impress, Prezi).

Homework 3:preparation of oral presentation on the
diploma thesis (overview, problem, solution).

Before the oral presentatiom the framework of the
tutorial every student must get an approaval of the
contents of the presentation from his diploma mentho
Discussion after each presentation is encouraged!

Lectures:

Scientific publication (conferences, journals, books, e
publications, open access, reviews), resources on the
Internet (communication, tools for cooperation, data

T y23taag2aiGA YSRYNBO2I 6 bases, scientific social networks), protection of
sodelovanje, podatkovne zbirke, znanstvena in intellectual property (patents, licences, author rights),
AUNR1 20yl a20ALtyl 2YNSBC creativity and career planning.

lastnine (patenti, licence, avtorske pravice), kreativno
innt 6 NI 2@8FyeS 1| NASNB®
Vaje:individualno posvetovanje z asistenti o
diplomskem delg G dzi 2 N& 1A YI6AY R
4.nalogaO G dzRSY (i LINA LINT @A 24\

Tutorial: individual consultation with assistants about
the diploma thesig tutor approach.

Homework 4:every student prepares the outline of
his/hers diploma thesis in the final format with the hel
of the necessary template by giving the chapter

RSt @ OAftaySY F2NXI (dz & structure. The overew article and literature must be
02 dzaGUNBTy2 NI 6ttSRYS\Y 6y already integrated in the thesis outline. For the

f AGSNI (dzN2 OS dza G NBT y2 ¢ unfinished chapters, clear steps must be outlined whe
L2 3t g2AKZ 1A OS yS 02R2 needstobe donein order to finish the diploma thesis
12NF 1S 1A 3 062R2 LINXLIS

dela.

Izdelava in zagovor diplomskega deRoleg predavan;j
zajema predmt tudi izdelavo in zagovor diplomskega
dela v sodelovanju z izbranim mentorjem.

Temeljna literatura in viri/Readings:
M. Hladnik.

t NI LGAGYA
Ljubljana, 2002.

ALAA2OYAL | EA

Completion and defense of the diploma thesist
additionto the lectures, the course includes individual
work on the diploma thesis under the supervision on t
thesis advisor.

~2tF &GNR120yS3lF dooSasR2

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

Indianapols, IN, 2003.

D. Allen. Getting Things Done: The Art of Stfee® Productivity. Penguin Books, 2001.
internetni viri za preiskovanje znanstvene literature (Google Scholar, Microsoft Academic Research, Web of

Knowledge, Cobiss, SICRIS).

Tobias Oetiker HulsePartl, Irene Hyna in Elisabeth Schlegl (slovenski prevod in priredba Bor Plestenjak). Ne

najkrajduvod v LATEX2S H N c

Cilji in kompetence: Objectives and competences:

/| At 2 LINBRYSGF 28 Al RSt I € The goal of the course is to write the diploma thesis.
yIEf23S yI OGdzRA2a1SY LINE Withinthe course we direct a student in structured we
~idzRSy Gl OStAY2 yl &Nzl toasuccessfully completed diploma thesis which met
Ol dzZRSyiS R2 R20NER VY I LI &l allthe required professional and ethical standards.
a1f+FRdz T @asSYA &iNB] 2@y A Theframework of this course will assure that the

students will take a project based approach to their



Okvir diplomskega seinarja bo poskrbel, da se na
LINP2S1UYA yIF6AYy f2GA22 R

LINA RALX 2Y&1SY RSt dzz 1A
62 AYSt @t232 yINRGYyALl =

definiral temo diplomskega dela. Diplomski seminar p
bo poskrbelda bo delo na diplomskem delu
YILINBR2@IFt 2 L2 LINSBRGOARSY
YSG2R2t 2012 LINRYSNBY yI 6
t2 QaSoAyalA LXLFGA o062 (2
21 DANHz RALX 2Ya1S3al asSyvyay
izbrano diplomsko temo, predavanja pa boglakrila
aLX 20yl iTytryel 2 (4Sy:=
potrebno paziti (organizacija dela, osebna
produktivnost, preiskovanje literature, spletne
zmogljivosti, pisanje, citiranje, ocenjevanje, objavljanj
govorne predstavitve, intelektualnastnina, etika). Vaje
pri predmetu pa bodo poskrbele, da bodo rezultati
OldzRSy ial1S3ar RStlF &ALINRGA
formalni plati, tako da se bodo mentorji diplomskih de
fl K12 2a8NBR20G§26AFtA S VyI
Cilj predmeta je tudi pretoldej in krepitev kolektiva
znotraj generacije na osnovi diskusij po ustnih nastop

[

t NEBROARSYA OlGdzRA2&1A NXBI
Znanje in razumevanje:
AT dz fy2 Ay t23A6y2 daNB2

akademsko publiciranje, bibliometrija, intelektualna
lastnina (patenti, licence, avtorske pravice), etika in
plagiatorstvo, projektni pristop k doseganiju ciljev
01t FaA6y AT | RI LIt defon skiipihi,
javno komuniciranje (ustno, tradicionalni mediji,
YSRYNBO2S0us (NBlFGAGYy24d0
Uporaba:

Orodja za pisanje akademskih tekstov (LaTeX, BibTe
orodja za iskanje in pregledovanje literature (Google
Scholar, Microsoft éademic Research, Web of
Knowledge, Cobiss in SICRIS),

orodja za govorne predstavitve (MS Power Point,
Impress, Prezi), sistemi osebne produktivnosti (Gettin
Things Done, Pomodoro), okolja za sodelovanje na

YSRYNBO2dzz LRRIG120yS 1o
Refleksija:
Spozng 2SS RI 2S5 dzalLSOy2 12

svojega dela predpogoj za njegovo ustrezno
vrednotenje.

Prenosljive spretnostiniso vezane le na en predmet:
LallyeS AyF2N¥IOA2T &LkRa
pisni obliki in v obliki ustne prezentacge nujen del
R2ONB AYyOSYANER]S AT 206NI1

aSi2RS LRdzwS@Fyeal Ay dz6S
Individualno delo zmentd§ Y ® t NBRI @ y &
greasS 1 dzaldyAYA ylFadz2LhAz
R2YF6AK yIf23FKZ §dzi2Na]

diploma theses. The thesis advisor selected by the
student from among the faculty will, together with the
student, define the topic of the thesis. The Diploma
seminar will assure that the work on the thesis will
progress according to the defined schedule and using
proper methodology.

The actual work of each student in this diploma semir
will be determined bythe selection of his diploma topic
while the lectures will cover general knowledge on ho
to approach this work (organization of work, personal
productivity, searching of literature, Internet resources
writing, citing, reviewing, publishing, oral predations,
intellectual property, ethics). Tutorials will assure that
all results of the student's work will be carefully and
timely evaluated at least on formal basis, so that the
mentors of diploma theses will be able to concentrate
solely on the actual cdents.

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

Intended learning outcomes:

Knowledge and understanding:

visual and logical text editing, technical language,
academic publishing, bibliometry, intellectual property
(patents, licences, author rights), ethics and plagiarist
project approacha achieving goals (classical, adaptiv
and extreme projects), work in groups, public
communication (oral, traditional media, Internet),
creativity and career planning.

Application:

Tools for writing of academic texts (LaTeX, BibTeX),
for searching ad overviewing literature (Google
Scholar, Microsoft Academic Research, Web of
Knowledge, Cobiss and SICRIS), tools for oral
presentations (MS Power Point, Impress, Prezi), systt
for personal productivity (Getting Things Done,
Pomodoro), environments fazooperation on the
Internet, databases for research.

Reflection:

Realization that successful communication of the rest
2F 2ySQa 26y @2N] Aa |y
proper assessment.

Transferable skills:

Search for information, the ability to present results in
written form and in the form of oral presentations are

an essential part of any good engineering education.

Learning and teaching methods:

Individual work with thesis advisor. Lectures and
tutorials, oral presentations, homeworks and tutor
based instruction.



bl 6AyA 20SyaSglyaly 58t SOk 2 Assessment:
H® yIf23F O0LINB3If SRYA 10,00%  Homework 2

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

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

pisni test o snovi s predavanj 10,00 % Written test

napisano diplomsko delo 40,00 % Written diploma thesis

zagovor diplomskega dela 20,00 % Defense

Ocene: 610 pozitivno, 5 negativno (v skladu s Grading: 610 pass, 5 fa{laccording to
Statutom UL). University Statute).

Reference nosilca/Lecturer's references:

5SSt 1A AfdzZAONANI22 OANR] NITLRY NITftASYAK GSYZ

F. Solina and R. Bajcsy. Recovery of parametric models from range images: Taestgserquadrics with global

deformations. IEEE Transactions on Pattern Analysis and Machine Intelligencel #2x131147, 1990.

ld WHlfAGE ' ® [S2YyFNRAAI Co {2fAylFd {SIAYSylGlrdAazy

imaging and ion. Kluwer, Dordrecth, 2010.

1. 1'® WFH{ftAG6Z Cod {2fAYIlI T [® ~F2yd ! aSNI Ay iSNFBOS
2017.

2. B. Batagelj, F. Solina. Preservation of an interactive comyinateed art installation a case study.
International journal of arts & technology 10 (3): 2880, 2017.

3.1 d WH1fAB8Y ad 9NRGET LP aAKlIa2f 20A03 tglduds The da¥e @iy
2F al NO2LIKFIA OFNEH2 FNBY || HYRKoONR OSyidGdzaNE !5
of Archaeological Science 62 (October 2015:¢1582, 201

4, 90 t I GEtAYZT ¢® 9f Ay SNE ¢ o |ludiatdmsRoyakijtetactivedart indtallatiod. Sdurde
of Information, Communication and Ethics in Society 13 (2):143) 2015.

5. F. Solina. 15 seconds of fame. Leonardo 37 (2)11052004.

b2aArt SO 2SS o0Af dz2NBRYy A1l O wrp@nidoktbratih, Udneadistesijih, 240 diploynahR &

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

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

' 2bL Db!

2wt COURSBE aYRLABWS

Predmet: Diskretne strukture

Course title: Discrete Structures

~0dzZRA2a1A LINPINI YA AY
wkédzyl t yAQOlU D2 AY AYTF2NXNICbA

Univerzitetna koda predmeta/University course code:

Predavanja Seminar Vaje

45 30

Nosilec predmeta/Lecturer:

Vrsta predmeta/Course type:

Jeziki/Languages:
Vaje/Tutorial:

t2322A 11|
obveznosti:

Vsebina:

predavanja:

w LT 2F@yA Ay LINBRATFGYA
konstrukcijsko drevo izjavnega izraza, nabori

Al 2 OyAK @STyA120: aj
L2Y2O0YyA &1fSLIAT LINBRA

w ay20A0SY 2LISNI OA2S8Sz &
w Relacije: lastnostn operacije, predstavitve,
S19A8fSyéyl NBftI OAel
w Funkcije in preslikave: injektivnost, surjektivnos
inverzna preslikava, kompozitum, Dirichletov
princip.
w a26 YYy2O0A0Y LINARYyOALl @

w hay290S8 (82 M03BEYEORK
FEfA2NAGSYS ftAYSENYS R
funkcija. , modulska aritmetika, RSA
kriptosistem.

w t SN¥dzii OA2SY NI 6dzyl ya
permutacij, konjugirane permutacije.

w Grafi: izomorfizem grafov, operacije z grafi,
nekateNB RNHzOAY S 3N} F2 03
drevesa, Eulerjev in Hamiltonov problem,
barvanja grafov.

vaje :

ad2~GdRA2&T |

Predavanja/Lectures:

aYSD Letnik  Semestri
6t SYAGDS 061 letnik Zimski

DI OLISNJ CA 2l g0

obvezni predmet/compulsory course

63203
Yt AYAG6y Druge oblike Samostojno ECTS
Ol dzR A i delo
105 6
{t28SYyO6AYI
{t28SYO6AYLl

@1t2dz6 A0S@ @ R Prerequisites:

Content (Syllabus outline):

lectures

w Propositional and predicate calculus: truth
tables, construction trees, complete sets of
connectives, formal reasoning; predicates and
quantifiers.

w Naive set theory: operations, systems of
equalities.

w Relations: properties and operations,
equivalence relations, partial orders, closure.

w Mappings: injective and surjective mappings,
inverse mapping, composition, pigeonhole
principle.

w Basic counting: inclusieaxclusion.

®w Number theory: extended Euclediargatithm,
linear Diophantine equations, Euler functionz
modular arithmetic, RSA algorithm.

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

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

exercise groups:




Vaje so deloma avditorne in so namenjene skupinske
dzi NBESQ@I y2dz 20N} @y I @l yS a
L2Y2622 FaAraidSydl oramrgskoy2
alrvyz2aitzeyAy RSt2Y OdGdzRSy
laboratorijskih vajah se uporablja programska opreme
T aAYoz2fA6y2 NIGdzylyesS
R2YF6S :ylt23S
52YF6S ylLt23Ss
00STySed +4S0o
temam iz kontaktnih ur.

42 LINBROJOAR
A yasilomaaladios A K

Temeljna literatura in viri/Readings:

1. D® CA2F @d0d 5Aa]1 NBiGyS
lj.si/ds/ds.pdf

odatno)
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Cilji in kompetence:

%Y20y2ai I NRGAGYS3IE NITY
wlt il @22 @S06AY {NRGAGY STl
NI TYAOt2FLyal o

I At 2 LMBRYSUI 2S Ll23ft 204
YIuSYIquy t23A1S8 Ay F2
Ol dzRSy i I STyryAGA T 2ay
t NEBROARSYA OiGdzRA2&1A NXBI

t2 dzal)lSOySY 11 1tadz1dz G5
- sposoben izkazati znanje in razumevanje osnovnih
LINAYOALIRG RAAINBGYS YIFGS
yadzyS dzLl2Nl 6S @ NI G6dzyl fy
- razumel pojem formalnega dokaza in ga v omejenih
pogojih sposoben rekonstruirati samostojno,
-razumel in uporabljalzng2 S AT 2ay2 @y
&G NHzl G dzNE Yy2O0A0z NBtl Oh

-LRTyYyFHE 2ay2@S (2YoAyl (2
-dzLI2 N> 6t 21t 2ay2@0yS NBI dz
aritmetike,

NI T dzySt [ f3SoNFAGYS L2

- razumel in uporabljabsnovne pojme iz teorije grafov,
- sposoben formulirati nekatere probleme

12Y0AYIFG2NRG6YS 2LIWGAYATFC
aSi2RS LRd6SOFyal Ay dz6$§
t NBRI gl yal X N}dédzyalsS oI e
NI 6dzy | ft yATAS R2YIF6S yIf2
ALINRGYSY OldzRA2dz T R2YL 6
RStdz 1T NIG6dzylfyAl2Y NI G6d
LINE INF Y&l S 2LINBYS T &AY

Exercise group time is in part devoted to the classical
blackboard approach, the students solve computation
problems with some help of TA. In part of the exercise
groups the studentindividually solve computerized
versions of problems using symbolic computation
software.

homework:

Homework assignments are distributed on a weekly
basis. The assignments are obligatory. Their purpose
to prepare the students for continuously working the
DS topics.

& 0 NXz] G dzNB = hial/mageQaika fiCwl = |

L. Hein. Discrete Structures, Logic, and Computability, Jones & Bartlett, 2001.
{® YEI GO NP 5{mZ
{® YEI GOFNWP 5{HZ
J. Wilson, J. J. Watkins. Uvod v teorijo grafov, DMFA, Ljydigia
. Grossman. Discrete mathematics for computing, Macmillan, 2002.

5acC! x
5acC! z

[ 2dzof 2t yI
[ 2dzof 2l yI =

™M

Objectives and competences:

Ability of critical thinking.

Developing skills in critical, analytic and synthetic
thinking.

The objectofi KS O2dzNBES Aa (2
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 be ak
to:

- understand the basic principles of discrete
mathematics, mathemtical logic and their application
in computer science,

- understand the notion of a formal proof and in a
limited sense construct an example independently,

- understand and use the knowledge on basic
mathematical structures, sets, relations, mappings,

- know the basics of counting,

- use the fundamentalf results of number theory and
modular arithmetic,

- understand the algebraic background of permutatior
- understand and use the basic notions of graph theor
- formulate several problems of combinatat
optimization as grah problems.

Learning and teaching methods:

Lectures, exercise groups, homework assignments. T
focus lies in continuous work with home assignments.
individual work using computer and symbolic
computation softwae.


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

bl6AyA 20SyeaSglyalyYy 55t S0k ? Assessment:
A

blr6AYy OLAAYA LIA G« Type (examination, oral, coursework, project):
projekt):

{LINRGY2 LINSBGSNEBIya2S « 5000%  Continuing (homework, midterm exams)
Y2y 6y 2 LINBOSNEBFy2S o0,/ 5000%  Final (written exam)

Ocene: 610 pozitivno, 5 negativno (v skladu s Grading: 610 pass, 5 fail (according to the rule
Statutom UL). of University of Ljubljana).

Reference nosilca/Lecturer's references:

M® CLW! ¢35 DIFIOLISNE 2hh53 5F AR wAOKIFINR® DNI LK YA
combinatorics, ISSN 108B26. [Online ed.], 2010, vol. 17, no. 1, r151 (30 str.).

H® 5! Wah+*L0X *#ARIFX CLW! £¢3 DI OLIS Nid Ridhavdd @nsthe Baxignyinh $
number of cliques in a graph embedded in a surface. European journal of combinatorics, ISSRIBLZH11, vol.
32, no. 8, str. 1244252,

od !'[laX adzKFIYYIFIR WIglKSNUzE X /1 !1t[L/YZ { ROWSephen G.
PUPYREYV, Sergey. Threstalidring and unitOdzo0 S O2y il OG NBLINB&aSy il A2y 2
OdzN®O X W! b{9b3X Y I dza ¢ dzNiedrelic can@dpté ih ¢omputEr seieNde A38tE NJ 6 d:
International Workshop, W8 nmo X [ N6 SO I -2D 0¥ Ireyiged papérzyiN& 2016 39th
International Workshop on Graghheoretic Concepts in Computer Science, Junedl® X HamMo X [ NO
(Lecture notes in computer science, ISSN 63023, 8165). Heidelberg [eicSpringer. cop. 2013, str. 7.

nd CLW! +¢,5 DIFEOLISNE tL{!b{YLZ ¢ 2-¥dsebnbly polypeplde SH8dies 2 ®
MATCH Communications in Mathematical and in Computer Chemistry, ISSE2ZE32014, vol. 71, no. 1, str.
199-212.

p® CLW! 2,3 DIFOLISNE b!Y!ah¢hZ ! {adzKANR® hRR 02 YLX
Mathematics, ISSN 004365X. [Print ed.], 2016, vol. 339, iss. 1, str.-188B.

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
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Predmet: 912y2YAll Ay LR2R2SiGyAO(H02

Course title: Economics and Entrepreneurship

~fdzRA2al1A LINBINFYYA Ay a2 ~GdzRA2a{1l aYSN Letnik Semestri

wlk 6dzyl t yAOG@2 Ay AYTF2NNIGbA 6t SYyAuoS ocC Letni

Univerzitetna koda predmeta/University course code: 63248

Predavanja Seminar Vaje Yt AYAG6y Druge oblike Samostojno ECTS
Ol dzR A i delo
45 10 20 105 6

Nosilec predmeta/Lecturer: ¢2YFO | 208t 2t

Vrsta predmeta/Course type: izbirni predmet/elective course

Jeziki/Languages: Predavanja/Lectures: {t28SYyO6AYI
Vaje/Tutorial: {t28SYO6AYLl

Content (Syllabus outline):

t2322A 1 @1t2dz6AGSP @ R Prerequisites:
obveznosti:
Vsebina:

AaSO0AYAa1A LRdzRIFNJA

+
w Osnovnih ekonomskih konceptov w
wtz2aSoyzaiir LRR2SGyAO01S w
w osnovnih pojmov v poslovioN 6 dzy 2 @2 R¢ w

izkazih w

w konceptov, pomembnih za sprejemanje poslovnih
2RE26A0GS0 Ay IyFtAT S d:
6raz2@dyA @GNBRy2a0GA RSYIl
konceptov pomembnih za razvii@S L2 R2S w
LINKAf 20y 2aiA

w YSG2R2t23A2S LINALNI @S w

W dzL2 NI 6S LRaft20ySaAl yIF6 w
ANBRaGSP: INIRAGSO LERR
doseganja zastavljenih ciljev

w poslovnih modelov za rast podjetja w

Temeljna literatura in viri/Readings:

5NYy2230S1zZ adr {dNARGINE wo
| 26SOI N ads LIAEAGI NI { &
2007.

vl Yy

LINE R Y The contents of the course incledinderstanding of :

key concepts from economic theory
specificities of entrepreneurship process

key concepts in businegsaccounting statements
concepts that are important for business decision
making and assessment of business making
effectiveness

time value of money

concepts that are important for development of
business opportunities

use of methodology of business plan

use of business plan for resource assembly,
entrepreneurial team formation and control of
entrepreneurial goal attainment

business modefor further growth

t NANBSYA] 1 L
hay2@S NI 6dzy2 0

OHNNTUOD®
aoy

Blank, Steve, Dorf, Bob: The Startup Owner's Manual: TheB3#8gtep Guide for Building a Great Company, 201

Cilji in kompetence:

/| Af2 LINBRYSGL
ekonomskimi, poslovnd@ A Y I Y 8 Y A YA
LINEOS&a2Y NI¥iT @221 Ay

Objectves and competences:
2S O dzR Sy (i The goal of the course is that student understands ke
1 I G economic, business & accounting concepts and with
LINB ¢ process of oppdunity development and assessment.




~UdzRSYyl 2a@g22r 2ay2@ylt |
AT 1 2NRO6 Iy 20 ylLa2aalit A2 AyyA K yL
YSG2R2t23A22 Llat2@ySal

poznavanje osnovnih poslovnih modelov rasti podjetj

t NB R @A RjSifdzult&iti dzR A

Znanje in razumevanije:

~0dzRSy i 2a@22A GSKyAaAlS A
L2 at 20yAK ARS2 @ LlRat 29y
GNBRy20GSyal Llkat2dyAK LN
2ay20S LIRat20yS Ay NI 6dzy
GaSoAyal2 dzaR2Nrofaliird -~
zakonitosti, strukture, procese, relacije in postopke v

LI2at2@Fyadz G6§SNI Tyl Lk2ajil
2agdg2eA YSG2R2t23A22 LINAL
Uporaba

Predmet je tesno povezan s poslovno prakso. Spretn
dzLI2 N> 6y S @ y I 6Ndja2patheya2 dz N
Refleksija:

~0dzRSy G o62t2S NYT dzy$S t1I a
LI2&f20yS LN} 1aSZI LINAR20A
2ONBRy2GSy2l aitlRyz2aia
LINY {T0AS6YAY NI @ylyaSYy ALR

Prenosljive spretnosti:

~0dzRSY (i LINA Riranja in intedpi@icanfa2 a
LRRFG120 AT NITEAGYAK LI
RNHzZZAK RARF{GAS6YAK LINAR LR

LIA&AYy S3aF aLR2NIT dzySglryal x
predstavitev.

aSi2RS LRdzxS@ryeal Ay dz6S
Predavanja: 3 ure na teden

~0dzRSYGA yI LINBRI @I ya2AK

razumevanje osnovnih, predhodno omenjenih,
12y0SLIi28 Ay YSi2R2ft23Ai2
LINBRI @ y2AK dzZL2 N} of 2l Y2
posnetke in obiske znanih podjetij, @aA O dzR S
62fea LINAOfAOFtA LE2R2SiGYyA
Vaje: 2 uri na teden

bl @l arK OGdzZRSY GA dzi NBdz2
koncepte, pridobljene na predavanjih. To znanje
LIN} {dA6y 2 LINSGSNEBI22 VYI
G8Y yIFYSy2y OGGRARYA KR EE
Na koncu predmeta sledi prezentacija pripravljenih
L2 &t 20y AK yIFI6NI2Q0®

Student acquires key knowledge for development anc
exploitation of entrepreneurial opportunities and
methodology for business planning. Student
understands core business models for growth of a
venture.

Intended learning outcomes:

Knowledge and understanding:

Student uses basic technigs of opportunity
development and techniques for entrepreneurial
opportunity exploration and assessment. Student
acquires basic business and accounting terminology :
its contextual use. Student understands concepts, rul
structures, processes, and rétanships in business
economics and knows how to relate them to business
practice. Student acquires methodology of business [
prepartion.

Application:

The course gives strong emphasis to practical use of
acquired skills and knowledge and thus develdps t
students' ability to set up, run and grow a business.
Reflection:

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

Transferable skills:

Student akvelops ability to gather, interpret and
appropriately use various sources of information,
capabilities of critical thinking, effective communicatio
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 veetil
Case studies are often used and guest visits from
entrepreneurs (and also videos) are used to convey t
students the practical experience of entrepreneurship

Tutorials: 2 hours per week.

In tutorials, the theoretical knowledge discussed in
lecturesis reinforced. Students practically implement
their knowledge on business plan development. The
students work in groups of maximum 5 members. At t
end of the course, business plans are evaluated and
presented in front of the class.

bl6AyA 20SyeSglyalyY 58f S0k 2 Assessment:

blF6AY OLAAYA AT LAGE Type (examination, oral, coursework, project):
projekt):

{LINRGY2 LINSB@GSNEBIyYy2a2S « 5000% Continuing (homework, midterm exams)
Projektno delo 50,00 % Project work

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

Grading: 610 pass, 5 fail (according to the rule
of University of Ljubljana).



Reference nosilca/Lecturer's references:

[9+{¢9YZ £SO I hx9[ WS ¢2YFOX t!/LI!wX ! yRNB2I ®
an adaptive it governance model. Organizacija : revija za management, informatiko in kadre, ISSB62318
[Tiskana izd.], nov. 2018, vol. 51, Agstr. 286310.

YhWLOE ! fS1alyRINE | h+x9[ W = ¢2YFOX #! +th¢L2% 5IY
arAaldSY2@ 1 dzLl2Nl o2 KSONRaAGA]l T+ AT oz2ftaOF @S &8m.20
[Slovenska tiskank I R®8 X HamcE f&5Ayd yoX OGP mkuI &0GNWP nrT
allbL2s #Afealys Ihx9[ W I ¢2YF0d ¢KS Ay¥tdzsSy0OS 27
students' adoption of Scrum. International journal of engineering education, ISSNI@949 2016, no. fart A,
str. 21212133.

+wl h+9/ 35 {AY2YyZ | h+9[ WIS ¢2YFOZ +!+*th¢L23 5FY2lYy
software projects : Stakeholder resistance. International journal of project management, |ISSX3B363Print
ed.], Aug. 2015,al. 33, iss. 6, str. 1262273

lhx9[ W' Z ¢2YFOS ! {L[9/!'{=Z htS3lIax ! +*th¢L25 5IY
comprising information system development methodologies on strategic business goals. Technological and
economic developmentf economy, ISSN 202®13. [Print ed.], 2015, vol. 21, no. 6, str. 88

lh+9[ W' Z ¢2YFO ! {L[9/!{Z htS3alas w!tbhLYZ w2lo®
strategic information systems planning success in an enterpresghnologickand economic development of
economy ISSN 2028913. [Print ed.], 2013, vol. 19, no. 3, str. 458

lh+9[ WIS ¢2YIFOd LYF2NXIGAZY (SOKy2f23& RSLEk@dNSSY
FyF&A -¥0GWNHzz %2 6 & 2 LdAltéta WOBpayddiIBIN10@13264 2009, vol. 54, no. 183, str.-88
Celotna bibliografija je dostopna na SICRISu:
https://lwww.sicris.si/public/jgm/search_basic.aspx?lang=slv&opdescr=search&opt=2&subopt=1&codel=cmr
e2=auto&search_term=toma%C5%BE%2Ghtve I 6T+ AT NP LINRF®d RNXP ¢2YIl O
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Ay atz2~GdzRA2a1l ayYSHLetnik Semestri

Predmet: Elektronsko poslovanje
Course title: Electronic Business
~0dzZRA2a1A LINBINI YA
wlk édzyl t yAOl @2

Univerzitetna koda predmeta/University course code:

Predavanja Seminar

45

Nosilec predmeta/Lecturer:

Vrsta predmeta/Course type:

Jeziki/Languages:

t2322A 11|
obveznosti:

Vsebina:
Poglavja predmeta obsegajo:

Ay AYF2NNE({bA

6t SYAGDS 06 3. letnik Zimski

63249
Vaje Yt AYAG6y Druge oblike Samostojno ECTS
Ol dzR A i delo

30 105 6
5SyAa ¢NBS]
izbirni predmet/elective course
Predavanja/Lectures: {t28SYyO6AYI
Vaje/Tutorial: {t28SYO6AYLl

@1t2dz6 A0S@ @ R Prerequisites:

Content (Syllabus outline):
The course contains the following themes:

Uvod in temeljne definicije. 1. Introduction and basic definitions.
Kratek zgodovinski pregled razvojpeslovanja. 2. Short historical overview of thelgusiness field.
Sistemski pogled namoslovanje skozi analizo 3. Systemic view on-business through its generic
ISYSNAGSGYAK adNYzl GdzNJ o1 dzy structures (internal and external logistic and value
AY @SNR3IS R2RIYS ONBRyz2a added chains, the influence of decision making or
YeAK2@2 20yl OlyaSoo their behavior).
¢SKy2t201A @GARALTAY wLt X 4. Technological views: EDI, XML, web services,
komponentne arhitekture, digitath LI | 6 A f Yy A component architectures, digital payment system:
0. A0/ 2Ay 02 aSYlLyliA6yA &L (BitCoin), semantic web technologies, interoé
aplikacije. things and mobile applications.
Organizacijski vidiki: evolucija poslovnih funkcij, 5. Organizational views: evolution of business
procesov in informacijskih sistemov, novi poslovni functions, processes and information systems, ne
modeli, revizijski postopkiCOBI. business models, auditing procedures (COBIT).
Zakonodajni vidiki s poudarkonaiZEPEP, ZEPERer | 6. Legislation views with emphasis on ZEPEP, ZEPI
ZEKOM. ZEKOM.
{LISOAFTAG6YA GDARALA YI 6NIi 2 7. Specific views relateto development and
LRat2glyalyY aALINBYSYoS ai introduction of ebusiness systems: strategic
uporaba formalnih metod (jezik Z), skladnost s stande planning changes, use of formal methods (langua
kot je Common Criteria. Z), and compliance with standards like Common
Varovanije intelektualne lastnine. Criteria.
1. %l 1f.2dz6 1 A 8. Intelectual property issues.
2. 1 RRSYRdzYY aAyA @f 201A 9. Conclusions.

LR{NRGIF22 ylay2@S20S ( 10. Addendum: Mini practical tasks covering the lates

Temeljna literatura in viri/Readings:

selected technological trends.



5 ¢ ¢ Hmdkihsko poslovanjéopije prosojnic, FRI, Ljubljana, 2017.

Dodatna literatura / Additional literature:

R. KalakotaEbusinessAddison Wesley, New York, 2002.
Dave Chaffey:-Business and-Eommerce Management, FT Prentice Hall, 2011.

Sterman J.: Business Dynamics, Prentice Hall, 2002.

Cilji in kompetence:

/I Af2 LINBRYSGISya$ &SIH\BIKWkE
organizacijskimi in zakonskimi (pravnimi) znaniji, ki jih
LINAY Il OF StSTUNRy&a12 LkRaf
Yy GSY LR2RNRBG2dz0 @ t 2dzRI N
dzall2 az2o0ft eSy2aidA OGdzRSy Ul
modelirati poslovni (pod)procesazvije ustrezno
aplikacijo za #oslovanje v okviru tega (pod)procesa it
jo integrira v zaledni informacijski sistem.
Kategorizirane kompetence:

{Ll2&az2oy248i0 RSTFAYANry2l X
INBFGAGYAK LINRPFSaAzylfya
NJ 6 dzy | if igfdrraatike. I

-Sposobnost profesionalnega komuniciranja v
materinem in tujem jeziku.

-Sposobnost biti skladen z varnostnimi, funkcionalnim
in okoljskimi zahtevami.

-Sposobnost razumevanja in uporabe znanja

NI 6dzy | £t yYAOQGBI AY AYyF2NX¥I
L2RNRBSE2AK O02NHIYAT I OAZE X

{LRaz2oyz24aid alyvyzaitzeyS3t
ITTKGSOYAK 21T Ylyea 12VYLX
2NBFYyAT I OA 241 MKO (2AdNIAGA fA

t NBROARSYA OlGdzZRA2&1 A
t2 2LIN} @f 2SySY LINBRYSI
-razumel koncepte elektronskega poslovanja;
LRTyLFt (tadsyS LRaf20yS
poslovanja:

ALlR2az20Sy NIT @g22L2 RAW & Bl )
poslovanja in njihovega upravljanja;

-sposoben integracije pridobljenih znanj z drugimi
LINA RNHZOSYAYA AYyOSYyANHR]IAY
informacijskih sistemov ter spletnih in mobilnih
aplikacij;

200t Rt GSYStayS 12yO0Sl1
-sposoben samostojne pisne in ustne predstavitve
LINREOf SYI (A {-foslévanjal2 RNR 6 2 |

NEB T
dz

aSi2RS LRdzwS@Fyeal Ay dz6S
Pred O yats &las a LINBaSd

prototipne implementacije), lastne predstavitve.

| RSt 500 yI @r2rK 2§ 20¢
dzRSt SO6S 4SS R2t26A 20 11
b2airt SO LINBRYSGF fFK{2 R

predavanijih.

bt 6AyA 20S8Sya8dtyely

Objectives and competences:

The objective of the course is to familiarize students
with technological, organizational and legal knowledg
that is required in ébusiness along with the latest
trends in this area. The emphasis is on practical skills
i.e., studens model a business (sub)process, develop
necessary #usiness application and integrate it with
the background information system.

Categorized competences:

- The ability to define, understand and solve creative
professional challenges in computer andoimhation
science.

- The ability of professional communication in the nati
language as well as in a foreign language.

- Compliance with security, functional, economic and
environmental principles.

- The ability to understand and apply computer and
information science knowledge to other technical and
relevant fields (organisational science, etc).

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

Intended learning outcomes:

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

-know the key busines®hitions in the area of €
business;

-be able to develop basic solutions febasiness and
their administration;

-will know how to integrate acquired knowledge with
associated engineering areas, in particular informatiol
systems development, web and mobdpplications;
-will be familiar with the basic principles of business
thinking;

-will be able to prepare short articles and their oral
presentations with themes in the area obeisiness.

Learning and teaching methods:

Lectures, laboratory work (with practical prototype
AYLX SYSy Gl GA2yaos addzRSy
Attendance of laboratory work is mandatory (the exac
percentage is announced at the beginning of a study
yeatr).

The lecturer may impose mandatory attendance of
lectures.

585t SOk 2 Assessment:



OSyS LINBRalGl @f
INBOSNEBIy2 yI
68y LINRe2Slidous

50,00 %

pn 22 20SyS LI LINBRaG!
pisni obliki, lahko pa tudi v pisni in ustni obliki
OLINRA 6SYSNI fIKl2 yz2aj
uvede seminar).

Yl  dza LSOy 2 2 LINI @f 2Sy ¢
morata biti pozitivni obe delni oceni. Pristop k
LIA&YSYdz ATLIAGdz 28 Y2«
opravljenih obveznostih pri vajah (in v primert
R2ZRIFIOGYAK TFKGIS@T (1A
po izpolnitvi leteh).

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

50,00 %

Reference nosilca/Lecturer's references:
¢w29YX 5SyAazx . wh5bLYX

50% of the final grade is obtained on the basit
of on-going laboratory work (homevorks,
quizzes, practical project implementations anc
presentations).

The other 50% is obtained on the basis of a
written exam, or written and oral exam (the
lecturer may decide that a seminal work
replaces the oral exam).

To ke eligible for the written exam, a candidate
must have successfully completed laboratory
work, and fulfilled other obligations related to
lecturing that the lecturer may have imposed.
For successful completition of the course bott
grades have to be positv

Grading: 610 pass, 5 fail (according to the rule
of University of Ljubljana).

Iy R NBfér computatitRallylwgaR pedvasivdicordpstion

systems in éealth. IEEE wireless communications, ISSN-1288. [Print ed.], Aug. 2013, vol. 20, no. 4, 8 str.,

ilustr. [COBISS-8) 10091092].
Cw29YZ 5SyAdad ¢ NHz
ed.], 2011, vol. 9, no. 4, str. 85, ilustr.

Yl y I 38 YIEFEsechry & privay, ISENNLEED3 [RrititS

http://ieeexplore.ieee.org/stamp/stamp.jsp?tp=&arnumber=5968087&tag=1. [COBIES8554836].

it!lb2L2Z 9013 ¢w29YZ

5 Sy A & dmodel foBhandliig false yfuat@aiues irieNdza

commerce environments with subjectivity consideration. Technological and economic development of econo

ISSN 2029913. [Print ed.], 2015, vol. , no. , ste3Q, ilustr.

http://www.tandfonline.com/doi/abs/10.386/20294913.2015.1022810#.\V_AEIWGT70, doi:

10.3846/20294913.2015.1022810. [COBISI®. 3636328643].
FaaSaavySyi

¢tw29YX 5SyAad vdzZ tAGHGABS

ReylFyYyaday O

journal of information technology & decisianaking. [Online ed.], 2014, vol. 13, no. 1, str.-153, doi:

10.1142/S0219622014500072. [COBISI®.30341204].
¢hww! {9bX I NARfR . ®X ! . L9X

I 6dF Ydzz

t!Lb¢{ L[ ImDoS

verification of adaptive security fdoT in eHealth , Proceedings of the ECSA 2014 Workshops & Tool Demos '
ECSAW '14, (ACM proceedings, ISSN-2088). New York (NY): The Association for Computing Machinery, 20
str. 1-8, ilustr. http://dl.acm.org/citation.cfm?id=2642807 [COBI$8SL0728532].

Celotna bibliografija je dostopna na SICRISu:

The whole bibliography can be obtained at the 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
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Predmet: Fizika
Course title: Physics
~0dzRA2a1A LINBPBINFYA Ay aid2~0GdzRA2a1l avYSHLetnk  Semestri
wlkédzyl t yAOlU D@2 AY AYF2NNICbA 6tSyAddS 61 letnik Zimski
Univerzitetna koda predmeta/University course code: 63205
Predavanja Seminar Vaje Yt AYAG6y Druge oblike Samostojno ECTS
Ol dzR A i delo
45 30 105 6
Nosilec predmeta/Lecturer: . 2NHzG t FdzZA YSNOS@IyY
Vrsta predmeta/Course type: obvezni predmet/compulsory course
Jeziki/Languages: Predavanja/Lectures: {t28SYyO6AYI
Vaje/Tutorial: {t28SYO6AYLl

t2322A 11|
obveznosti:

gltedsrAiSo @ R

Vsebina:

predavanja:

Mehanika

Uvod: Uporaba vektorjev in odvodov ter integralov v
fiziki.

YAYSYFGATl G261FadasS3ar a8
SAYFYALl G261FadasS3ar G4StS
zakoni, gravitacija.

5St2>Y SYSNHAZ2II Y260
DAGIFEYl 1@d&sAS6AYlFS GNJA
SBAYIEYALlF G23AK NIT&aSOyaAK
BT OGNF 2y2aliyAr Y2YSyids ONI
Mehanska nihanja in valovanja.

Elektrika in optika

9t STGUNR&AGFAGALlIY SEtSTUNRG
9t STUNRGSY2 LRtaS Ay St S
{y20 @ StS1TGNAGYSY LRfad

9t STUGNRGSYLr @Sial 1 Syz2ay
Magnetostatika: trajni magneti in elektromagneti,
magnetna sila.

Magnetno polje, magnetni pretok.

Snov v magnetnem polju.

Indukcijski zakon, induktivnost.

+ST el 1T ATYSyAsyStrSEd SR &
transformator.

9f STGNRAGYA YAKF2YA {NRB3IZ
Svetloba kot elektromagnetno valovanje, interferenca
dzl t 2y > 2LIAG6YLF @Gt 1yl Ay

Prerequisites:

Content (Syllabus outline):

lectures:

Mechanics

1. Introduction: use of vectors, derivatives and
integrals in physics.

2. Kinematics of the poinlike body.

3. Dynamics of the poinlike body: mass, forces,

Newton laws, gravitation.

Work, energy, power.

5. Momentum, collisions.

6. Dynamics of physical bodies: mass center, torque
moment of inertia, angular momentum.

7. Mechanical oscillations and waves.

»

Electricity and Optics

Electrostatics: electric charge, electric forces.
Electric field and electric potential.

Matter in electric field.

Direct current (DC) circuits

Magnetostatics: permanent magnets and
electromagnets, magnetic force.

Magnetic field, magetic flux.

Matter in magnetic field.

Induction law, inductivity.

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

10. Electric oscillator, electromagnetic waves.

A A
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vaje:
Namen vaj pri predmetu fizika je dvojen:
1. Utrjevanje pri predavanjih alavnavane snovi z
NI} 6dzy a1 AYA LINAYSNR Ay
2. kvalitativna in kvantitativha predstavitev posebnih

LINAYSNR @S> 1A a2 NBft Sgl
in informatike.
t NA @l 2F K OGdzRSYyGA a LY
ytt23S8s T+id2 28 dzRSt SOo
R2YI6S :ylf238
bl YSYy R2YFI6AK ylLt23 2S5 &
NI T dzyS@ryeal dzyS ay2giro

Temeljna literatura in viri/Readings:
1. wod Yl RYALY

3.a® ! YONROAGEZ
Dodatna literatura

1. Wo {iNYyIFRX CATAllZ
2. 50

+A SR PORK ARy FALARF Gy A
2. R.Kladnik: 4212 02¢t &9 S{FANMH =
L® 5NBOSi5S12 MHING WRMITR2 0@ LI ASIHFH Y Xz6G

Mmd® RSt =
I FffARI & wo WSéY?\O1Z Wao 2|'fl§

11. Light as electromagnetic radiation, interference,
diffraction, optical fibes and optical
communications.

exercises:

The aim of exercises in physics is twofold:

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

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

With the help of the assistant students solve numeric:

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 topics.

L2l A 065%{ |

FG2YAllF 05%{ [2dzmfal Yyl

RSt 65ac! T1+f20y
NE Cdzy RFYSyil

H®

Zbirke nalog

1. Wh ¢AGYAlY | YAGSNI AGSGYS FATALFLEYS yIf23Ss mo

2. R.Osredkar: Fizilkgh T LA Gy S Yy I f 2FERS Ljubljanat2@®o1 C9 Ay

3. L® S5NBISWAJE . D226 Ld {SNOIY blrt23S AT TFAIl
Ljubljana 2003).

4. 50 | 2NBI G Wod azOAyl s wo tSiG120081= bl f23Si2n07).

Cilji in kompetence:

~0dzRSY A LINAR20AC2 LJB23Af 2
L2k GAK Ay TF12yAK yI Lk
magnetizma ter valovne optike. Spoznajo naravoslevi
TyFyad@Syr LINA a imduv.ki sloni N&&.C
NTFATALF iR BSIARANI Ry 2A
opazovanih pojavov na osnovi merskih podatkov.
Pridobljeno znanje predstavlja podlago za modelsko
FyFfAT 2 LINAR NBOSGI yeadz NI

t NSROARSYA OGdzRA2al A NBI
t2 dzallSOySY T F1tadzwdz (S
-sposoben izkazati znanje in razumevanje osnovnih
FATALIEYAK TF12y20 a LRR
elektromagnetizma,

-sposoben kvantitativho obravnavati posamezne
konkretne fizikalne pojave v naravi,

-sposoben opisati osnove fizikalnega pristopa k
znanstvenemu eksperimentu na podlagi zgodovinskit
odkritij,

41LJ2a20S8Sy 1 dzZLI2NY o2 1 KG:!
in pristopovd Y I LINA YSNJ RAFSNByYyC
NEOAGA NBLINBI Syidl dAgdyS ¥

Objectives and competences:

The students attain exteratl knowledge on natural
phenomena and related laws of physics in the fields ¢
mechanics, electricity,magnetism and wave optics. Tt
became familiar with the scientific method of problem
a2t OAy3dr 6KAOK A& &kthB8SR
construction @ the analytical models of investigated
phenomena on the basis of measurement data. The
obtained knowledge provides a base for construction
analytical models in solving various technical problerr

Intended learning outcomes:

After the completion of the course a student will be ak
to:

-understand he fundamental laws of physics from the
field of classical mechanics and electromagnetism,
-perform quantitative treatment of specific physical
phenomena in nature,

-describe the basics of the physics approach in a
scientific experiment based on historiciiscoveries,
-use advanced mathematical tools and approaches (e
Calculus) for analytic solutions for representative
physics problems,



LT yFt LRYSY Ay ylI6AYyS ¢-conceptualize the significance and methods of using

so v primeru fizike pregledni in sorazmerno preprosti, analytical models, which are in physics straightforwar

LINA NBOS@Fyeadz NI Tt A6y AK andcompaatively simple, for solving different physics

-sposoben prihodnosti aplicirati fizikalni pristop in problems,

YSG2RS o6LRSy2GlF @AGST Y2 R -applyin future studies the physics approach and

upeljava ohranitvenih izrekov) pri obravnavi problema methods (simpilfied models, valid approximations,

@ NI 6dzyl £t yAOl@dz Ay Ay T 2N introduction of conservation laws) when solving
problems in computer and information science.

aSi2RS LRdzxS@Fyal Ay dz6 S Learningand teaching methods:

t NBRIF @l yals NId&dzyalS @I 2 Lectures, calculus exercises with oraltispation,
yIrt23Se t2aS0Sy LJ2dzRI NB{ homework problems.

R2YFG6AYA ylLf23FYA Ay Yyl | Special attention is given to continuing work based or

homework problems and group work at calculus
exercises.

bl6AyA 20SyaSglyalyYy 58t S0k ? Assessment:
A

blr6Ay OLMAAYA T LIAGZ « 100,00%  Type (written exam, oral exam, homework
naloge in projektly bl 6 Ay o LA A&y problems and projectsfinal (written and oral
AT LN OS@tyeSs R2YI6S exam): the precondition for a positive grade of
Y2y 6y 2 LINBOSNEBFIya2S ol the exam are fuliflled obligations of the

Za pozitivho oceno izpita so opravljene continuing work (homework, project work) in
200STy2aiGA aLINRdiyS3lt the current year of studies. Grading16 pass,
LINP2S1G200 @ (S126SY 5 fail (according to the rules of University of
10 poitivno, 5 negativno (v skladu s Statutom Ljubljana).

uL).

Reference nosilca/Lecturer's references:
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Vsi podatki so dostopni na COBISS:
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2MEETA/GOWRSE SYLLABUS

Predmet: Inteligentni sistemi
Course title: Intelligent Systems
~0dzRA2a1A LINBPBINFYA Ay aid2~0GdzRA2a1l avYSHLetnk  Semestri
wlk 6dzyl t yAOG@2 AYy AYTF2NNICbA 6ftSyAdG@dS o3 letnik Zimski
Univerzitetna koda predmeta/University course code: 63266

Predavanja Seminar Vaje Yt AYAG6y Druge oblike Samostojno ECTS

Ol dzR A i delo
45 6 24 105 6

Nosilec predmeta/Lecturer: al NJ 2 w20yA]l ~Alzyetl

Vrsta predmeta/Course type:

Jeziki/Languages:
Vaje/Tutorial:

t2322A 1 @l1te2d66AisSgd @ R

obveznosti:

Bt dza LSOy 2 RSt2 2S5 LRGNB

in programiranja.

Vsebina:

Teme predavanj:

1. {GNRr_2y2 dz6Sy2S Ay LEZRI
oshovnih algoritmov.

2. Predprocesiranje podatkov, diskretizacija,
vizualizacija.

3. Inteligentna analiza podatkov.

4., DNUHz6Sy2e2S LRRI(i120d

5. hay2@y A LINAYOALIA adGNee

dz6 Syal s 12Y0AYANIyaS |

6. Paralelno distribuirano procesiranje in umetne
nee y a1 S YNBOS®

7. hay2@0yA LINAYOALIKR Y2RSt
modeliranje, kakovost modelov, evaluacija
modelov.

8. {GlFIiAralAsy2 Y2RStANIye2
linearni in regresijski modeli, multivariatni modeli,
YSLI N YSGNRGYA Y2RSEAZ

9. Evoluh2ail2 NI GdzylkyaSy 23S\
rojev, optimizacija s kolonijo mravelj.

Mmn® =S6F3ASYydyAr araidSYAY
F3SydyS I NKAGS|GdzNB Ay
AAaGSYA T AyGStAaasSyilyz

11. Procesiranje navamega jezika: vektorska
predstavitev besedil, korpusne metode, pridobivanje
informacij, povzemanije, tekstovno rudarjenje.

MH® {LJ2Rodz2S@l y2 dzSyaSy
v dz6SyeSsz ¢5 dzSyaSo

Predavanja/Lectures:

izbirni predmet/elective course

ly3aft SO6AYL
ly3aft SO6AYL

Prerequisites:

Knowledge of basic statistics and programming.

Content (Syllabus outline):

Lecture topics:

1. Machine learning and data mining, overwief

basic algorithms

Data preprocessing, discretization, visualization.

Intelligent data analysis.

Clustering.

Basic principles of machine learning (ML),

evaluation of learning, combining ML algorithms.

6. Parallel distributed processing and artificial ndura
networks.

7. Basic principles of modelling: learning as modellir
model quality, model evaluation.

8. Statistical modelling: Bayesian reasoning, linear
models, regression models, multivariate models,
non-parametric models, stochastic processes.

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

10. Multiagent systems: overview of intelligent agents

agent architectures, multiagent systems for intelligent

problem solving.

11. Natural language processing: vector presentation

documents, corpus based methods, information

extraction, automatic summarization, text mining.

12. Reinforcement learning: basic approaches and

algorithms, Q learning, TD learning.

arOD




Temeljna literatua in viri/Readings:
Kononenko, M. Robnik A {1 2y 21 Y

LydStAaasSydya

AAAGSYAS Wl f2001

I. Kononenko, M. Kukar: Machine Learning and Data Mining, Horwood publ., 2007.
S.J. Russell, P. Norvig: Artificial Intelligence: A Modern Appr8etied. Prentice Hall, 2009.

Cilji in kompetence:

/I Af2 LINBRYSGF 2SS OGdzRSy
inteligentnih sistemov, ki vsebuje nabor orodij in
LINAAG2L20 1+ NBOSGlIyaS L
Y SLINT | G A 6y 2R NNBIRSYR (NS G 2 R
Y2N} 22 O0OAGA &alLkRaz2oyAir GS2
uporabiti na realnih problemih iz znanstvenega in
LRat 20y Sal 212ta2F o ~{idzRS
sposobni presoje, katero od predstavljenih tehnik
uporabiti, tersestaf G A LINRP G2 G A LI NBC

{LX 20yS 12YLISGSyOSY
alLlazoy2aid NI TdzySgryeal A
izzivov,

all2azoy2aid LINRPTFSaAirzylfysS
tujem jeziku,

sposobnost samostojne uporabe pridobljenega znanj;
I NBOS@GlIyaS (SKYAGYAK A
NI 6dzy I f yAOGDBdz Ay AYyF2NXI
aSiylyaSyz2aid 1T NITA&L 20!
NI 6dzy I f yAOGBI Ay AYyF2NNI

Predmetnod LISOATAG6Y S 12YLISGSY
uporaba @ Y 2 @Y AK Ff A2NRAGY20 &
predpriprava podatkov za podatkovno rudarjenje
izbira pomembnih atributov

ONERy2GSyeS 2Rf26A0G0SyAK
uporaba sistemov za podatkovno rudarjenje

uporaba sistemov za optimizacijo z evolucijskim

NI 6dzy yaSy

analiza besdil s tehnikami podatkovnega rudarjenja
dzLJ2 N} 6 2NBRAZ2 T &LRRod

t NEROARSYA OiGdzZRA2a1A NBI
ho 12y 0Odz LINBRYS{I o62R2 C
LR2TYyFtA Ay dzZLl2N}ofalfA N

uporabljajo pri modeliranju inteligenth sistemov
LRTYlFEA Ay dzZL2NroftaktaAa 2
poznali in uporabljali pristope za analizo besedil
NEOSGItA Ay FylFEfAT AN A
sistemov z uporabo znanstvenih metod

dzLI2 N} 6t 2 f A Ay @NBRY liiand
in podatkovno rudarjenje

aL12a20yA FylLfAT S LINRof SY
arAaiGSyY20 Ay AT 062N} LINAYS
uporabljali in medsebojni primerjali metode
S@2ftdzOA2a1S3lF Nro6dzylyel

MetodeLJ2 dz6 S@I y2l Ay dzSyzal "

Objectives and competences:

The goal of the course is the students to become
acquainted with the field of intelligent systems, which
includes a collection of tools and approaches for solvi
problems whictare difficult or unpractical to tackle witt
other methods. Students will be able to apply the
gained theoretical knowledge on reabrld problems
from scientific and business environment. The studen
shall be able to decide which of the presented
techniques should be used for a given problem, and t
develop a prototype solution.

General competences:

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

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

the ability to apply acquired knowledge in independer
work for solving technical and scientific problems in
computer and information science,

familiarity with research methods in the field of
computer science.

Subjed-specific 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 reinforcement learning tools

Intended learning outcomes:

Upon course completion the student will:

knowand use various tehniques and methods for
modelling of intelligent systems

know and use machine learning tools

know and use text analysis approaches

solve and analyze examples of intelligent systems usi
scientific methods

use and evaluate tools for statistical modelling and de
mining

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

use and compare different approaches for evolutional
comuting

Learning and teaching methods:



Predavanja, vaje z ustnimi nastopi in predstavitvami, Lectures, assignments with written and oral

ASYAYFNBR1A YyIFS6AY RSt LIN demonstrations and presentations, seminar works ani

02R2 @ YlIya2O0OAK &aidzLJAyl K homework. Students from small project teams and

LINPOfSY®P {1dzLIAYyS 02 R2 &g autonomously solve assignments based on-tial

LIAaySY LIR2NRGSATL dz A yiki kdkB R & problems. The teams describe their solutions in writte

LINBRalGlFI @AG@3Ss 1A 2S 2 0Sy reports and prepare short oral presentations. Written
reports and oral presentations are graded.

blF6AyA 20SyaSglyalyYy 58t S0k ? Assessment:
br6AYyY LIAAYA Ay dzaly. Type: written and oral exam, coursework,
project.

{LINRGOY2 LINBGSNEBIyaSY 50,00 %  Continuing: homework, project work.
in projektno delo.

Y2y 6y 2 LINB@SNEBFya2SY | 5000%  Final: written and oral exam.
Ocene: 610 pazitivno, 5 negativno (v skladu s Grading: 610 pass, 5 fail (according to the rule
Statuom UL). of University of Ljubljana).

Reference nosilca/Lecturer's references:

t SG ylraLRyYSYoyS2aOAK RStk CA@GS Yz2aild AYLRNIFYyd 62N

1. wh.bLY ~LYhbW!'Z alNJ2¢ 5FGF 3SySNI (i 2IEEE trangabtiorts &nl
neural networks and learning systephMday 2016, vol. 27, no. 5, pp. 99288.

2.tL2!'[LbZ aldS2% wh.bLY ~LYhbW! I aoldibased clagsifleRforA y
medical decision making. Expert systems with applications, Nov. 2014, vol. 41, no. 16, pp53524

3. wh.bLY ~LYhbW!'Z alN]23 +!bl hhCX Y2Sy dData dihirigazidi A
knowledge discovery007, vol. 14, no. 2, pp. 2253.

4. Yw! bW/ = WIHYST = hw! 2 w2Yly>S th5t92!bX *ARX [! #
workflows for distributed big data mining. FGCS, 2017, vol. 68, pp8 38

5. wh. bLY ~LYhbW! I al NJ 22 gWassifihaiodsfor individuadrnataiteSEE E LI | A
Transactions on Knowledge and Data Enginee&f8, 20(5):58%00.

Celotna bibliografija je dostopna na SICRISu//sicris.izumsi/search/rsr.aspx?lang=slv&id=8741

Complete bibliography is available in SICRiS:/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

' 2bL Db!

2wt COURSBE aYRLABWS

Predmet: L L2 3t gel

Course title:

o NI yI

~0dzZRA2a1A LINPINI YA AY

AG2 ~GdzRA2E | |

Al NI Gdzytt yAOU@I AY AYT

Topics in Computer and Information Science

4 Y SN Letnik Semestri

wlk 6dzyl t yAOG@2 Ay AYTF2NNIGbA 6t SYyAuoS ocC Letni
Univerzitetna koda predmeta/University course code: 63225
Predavanja Seminar Vaje Yt AYAG6y Druge oblike Samostojno ECTS
Ol dzR A i delo
45 30 105 6

Nosilec predmeta/Lecturer:

Vrsta predmeta/Course type:

Jeziki/Languages:
Vaje/Tutorial:

t2322A 1 @l1te2d66AisSgd @ R
obveznosti:

Vsebina:

Predmet je namenjen predstavitvi izbranih tem, ki so
TFYAYAGlE TFENFYRA Yy2@0AK (S

YSi2R2t 201 AK LINB0622S@

praksi, ter kot taka niso zajetaostalih predmetih v
programu. Predmet je med drugim namenjen tudi
@1t edz6 SO yadz dzdSt 2+ @t 2SSy
LISRF3201A LINROSA yI CwL¢
t 2RNROYl @aSoAyl &S R2ft 2
predloge in strokovno usmeritev izbranega predavate

I £

Temeljna literatura in viri/Readings:

¢SySteyr tAGSNI GdzNI &S

Predavanja/Lectures:

LINBRLIA OS @zbilarfega pledaiatlja.LJ2

izbirni predmet/elective course

Prerequisites:

Content (Syllabus outline):

The course is intended for introducing students to top
which are interesting due to recent theoretical finding:
methodological breakthroughs or for their applicative
value, and are as such not included into the existing
curriculum. The course is alstended also for
including visiting established researchers and lecturel
in lectures at FRI the specific topic is determined yeal

ax
(0p))
(@]]

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

Cilji in kompetence:
LINBRYSU |

I At e 2SS aLriyli
LIN} {GA6YyS AYLX SYSyidl Oaes
Y6 2ay2@SeDH@ KA YINREKY2I 2342
NI 6dzy I £t yAOGBF AY AYyF2NXYI
t NEROARSYA OiGdzRA2a1A NBI
t 2 dzALISOYySY T|1 2dz61dz (S
ALRITYyLHE y20 L2 RNR G2 Ay
LINBRYSGY A dz OS yraz 1128

Objectives and competences:

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 sciewe.

Intended learning outcomes:

After the completion of the course a student will:
-obtain a broader overview and understanding of the
field of study, and of up to date methods and concept




-dzLI2 N> o f 21 f
L2 RNR G 2|

NI T dzY S a1 ¢
NI 6dzy I £ yAOlH Dt
primerov v poslovnih okoljih,

NBOS @It {2 Y in¥ SAvihkSnpleksi o f
sisteme.
aSi2RS LRdzwSatyel

Predavanja, laboratorijske vaje

bFr6AyA 20SyaSglryaly
blF6AYy OLAAYA AT LAGI «
projekt):

{LINRBGOY2 LINSBGSNEBIYya2S «
in projektno delo)

Y2y 6y 2 LINBOSNEFIy2S ol

Ocene: 610 pozitivno, 5 negativno (v skladu s
Siatutom UL).

Reference nosilca/Lecturer's references:

yray2@gSa20S
NI 6dzy | £ yAOUGDI

LINRARYSNY 2aiA
AY AYTF2NNYI

LJN -apply current approaches and techniques from the

A

A specific fieldof computer and information science,
I -understand the advantages of the chosen approache
in computer and information science in solving specifi

practical tasks,

-solve complex problems, design complex systems.

Ay dz8 S Learning andeaching methods:

Lectures, lab exercises

50,00 %

50,00 %

55t SOk 2 Assessment:

Type (examination, oral, coursework, project):

Continuing (homework, midterm exams, proje
work)

Final (written and oral exam)

Grading: 610 pass, 5 fail (according to the rule
of University of Ljubljana).



1 2bL Db! 2w¢ COURSBE aYLLWABWS
Predmet: LT NIG6dzyt 2aA@2aid Ay NI6dzyaill 1TFKGSOy2ai
Course title: Computability and Computational Complexity
~0dzRA2a1A LINBPBINFYA Ay aid2~0GdzRA2a1l avYSHLetnk  Semestri
wlkédzyl t yAOlUD@2 AY AYTF2NNICbA 6tSyAddS 62 letnik Zimski
Univerzitetna koda predmeta/University @aurse code: 63283
Predavanja Seminar Vaje Yt AYAG6y Druge oblike Samostojno ECTS
Ol dzR A i delo
45 30 105 6
Nosilec predmeta/Lecturer: . 2NX¥zi w20A6
Vrsta predmeta/Course type: obvezni predmet /compulsory course
Jeziki/Languages: Predavanja/Lectures: {t28SYyO6AYI
Vaje/Tutorial: {t28SYO6AYLl

t2322A 11|
obveznosti:

gltedsrAiSo @ R

Vsebina:

Predavanja:

1. Uvod Algoritem intuitivno.

2. ZgodovinaKriza v osnovah matematike 20. stolet;
wSOSglyeaS AT {NAT So C2
program. Godlova izreka.

3. | 2R @ AITYNIYE Ry f28A ¢ Z AR N
wl 6dzyal A Y ZwiSgova teza/ TKromddD
stoe Ay NITEtA6AO0OSd bSRSI

4. ' YAGSNI I ftyA ¢{od az2RSt
NI} 6dzy £t yA1LAP LT NB]l 2 N
AY NI 6dzylyaSo

5. bSAT NI 6 gt B ORyE(GwWy 2040
LINPOt SYADd bSAT NI S6dzyf 24
zadokaz@l y2S ySAT NI 6dzyt 2A
prevedbe, Riceov izrek) Primeri neizr. problemov
LIN) TGAB6YS Ll2at SRAOS yi
NBfFid AT NI 6dzyt 2AB2a0A

6. Avtomati, gramatike, jezikiY 2 Y 6 Y A | @i ;
regularna gramatika, iaz in jezik. Skladovni
avtomat, kontekstno neodvisna gramatika in jezik
Linearno omejeni avtomat, kontekstno odvisna
gramatika in jezik. Primeri in uporaba.

7. ' 2R @ NI 6dzyaR 22 Py KX S
AY RNHAS TIKGSOy2a0A0
Razreda P, NP, EXP in drugi-INR f v 2 & (0 k
njeno dokazovanje. Primeri in uporaba.

8. hodt!l R2@Fya2$S (OSOWINdoK LIN
verjetnostnem, aproksimativnem in paralelnem

Prerequisites:

Content (Syllabus outline):

Lectures:

1. Introduction Algorithm intuitively.

2. History:Foundational crisis in 20th century
mathematics. Solving the crisis. Formal systems.
I At 0 SNIQa LINPINI YO D2R

3. Introduction to computability¥What is algothm
and computation? Models of comp. Chuf€hring
thesis. Turing machine and versions.
Nondeterminism.

4. Universal TM. RAM model and general purpose
computers. Recursion theorem, recursive
definitions and execution.

5. Incomputability Sets vs. languages. Dson

problems. Incomputable problems exist. Methods

of proving incomputability (diagonalization,

NERdzOGA2yaz wAaOSQa GKS

incomputable problems and consequences in

various fields. (Basics of relative computability an
hierarchies.)

Automata, grammars, languageginite automata,

regular grammars, expressions and languages.

Pushdown automata, contextee grammars and

languages. Linear bounded automata, context

sensitive grammars and languages. Examples an
application.

7. Introduction to compudtional complexityTime,
space, and other complexities. Easy and hard
problems. Classes P, NP, EXP and other comple:

o




NI 6dzy I y2dzd hayz2@y2 2 A
Primeri v praksi.

9. b2PS2O0KhENBR F2LR | S yi

Temeljna literatura in viri/Readings:

classes. Nleompleteness/hardness and methods
proving it. Examples and applications.

8. Coping with hard problem®&asics of randomized
approximation, and parallel computing. Basics of
interactive proving. Examples and application.

9. Recent approache8asics of quantum computing.

. ® wBhe Rodndations of Computability The@pringer, 2014to appear)
S.Arora, B.BaraRomputational Complexity: A modern approaClambridge Univ Press (2009)

Dodatna literatura:

M. Sipserintroduction to the Theory of ComputatioBourse Technology (2006)

. ® wARpksitnicijski algoritmbzl £ 2 O6 |

Cilji in kompetence:

I At2 LINBRYSGL
d2R20YAY
NI 6dzy I £ yA OGS
iTylyasS dza LSOy 2
praksi.

28 R@22SyY
TylryaSy a LI2RNER
AY nHO OfidzR

dzLJ2 Ndmovtv 2 |

t NBROARSYA OlGdzRA2&1A NXBI
~0dzRSYy i 062 L}X 2LIN} gt 2SyS
TN} TdzySt RSt 20FyaS Ay dz
regularnih jezikov, izrazov in gramatik;

T razumel delovanje in uporabo skladovnih avtomato
kontekstno neodvisnih jezikov in gramatik;

- razumel delovanje in uporabo Turingovih strojev in
AT NI 6dzyt 2ABAK GSNJ AT NI 6d

TNIT dzySt ¢/ KdzNOKk ¢ dzNRA y 3 2
ST 2 YSR AT NI G6dzyf 2A DA YA
YSAT NI 6dzyt 2ABAYAO 2STATA
YS2Rt 26t 2ABAYA LINBOf SYAT
talkiylrtf ySitre ySNBOf2AcL
TNIT dzySt @t 232 ySRSGSNYA
T NI T dzYSt 61 2N&Y[2 | K (LINER
problemov in osnovne razrede zahtevnosti (DTIME,
b¢La9x 5{t! /9% b{t! /93 |
T razumel pojme Nfolnostiin NRi SO1 2 & 4 A
problema;

- spoznal problem SAT, nekatere drugetihe
probleme ter metodo dokazovanjdRpolnosti s
prevedbo.

aSi2RS LRdzwS@Fyeal Ay dz6S
t NBRI gl yalx R2YF6S ylI 213
G2 Ko t2dzRIFNB] 2SS yI &L
RSfdz LINA @I 2F KX ASYAYl N&

2.G78. (2008) CwlL =

Objectives and competences:

Major part of the course is devoted to computability
and computational complexity theory emphasizing on
application on various disciplines of computer science
In part the course covers the historical development ¢
the field as well as its recent achievents, again
focusing on practical problem solving.

Intended learning outcomes:

After completing the course the student will:

T understand the working, properties, and use of finit
automata, regular languages, expressions, and
grammars;

T understand the working, properties, and use of
pushdown automata, contd-free languages and
grammars;

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

T understand the (Church/Turing) Computability
Thesis, and the link between computable (c.e.,
incomputabe) languages and decidable (semi
decidable, undecidable) problems;

T be acquainted with selected incomputable
computational problems;

T understand the role of noweterminism in
computation;

T understand the timeand spacecomplexity of
computational prddlems and fundamental complexity
OflaasSa 65¢La93 b¢Lag9s 5
T understand the concept of NEompleteness and NP
hardness;

T know the SAT, some other NBmplete problems,
and the method of proving NBompleteness by
reduction.

S Learning and teaching methods:

Lectures and exercise groups, homewoskignemnts.
Frequent homework assignemts shall not be time
consuming. Some of the homework assignments will
more demanding; projects¢ which may be distibuted
to students divided in groups.



bl6AyA 20SyeaSglyalyYy 55t S0k ? Assessment:

bl 6AY T QINNZY MzaXiy 2 AT LJ Type: exam, oral, coursework, project
projekt): Oceno sestavljata dva dela: 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
ho@STy2adi LINBRYSGIF Grading: 610 pass, 5 fail (according to the rule

6S adGl 261 RSt LT A of University of Ljubljana).
vaje in seminarske naloge. Ocenet®
pozitivno, 5 negativno (v skladu s Statuttt).

Reference nosilca/Lecturer's references:

w h . L Zhe Faunblations of Computability Thedpringer, 2014 (to appear)

.9%9b~9YX a®drX wh. L2 . & ! &AdzZNBSe 27F LI NIt fin§8.Pdr.y R
Program.42:287%319, 2013

aLl 9[ L2 WX al!l Wh| . X2 -stageflexiblechoicéd @oblemnis drder unbertdingzir. J. Oper
Res. 201(2):399403, 2010

aLl 9] L2Z WS -atiributelpdillems Compit Gpftizo Api#.7(3):553566, 2010

¢wh. 9/ 3% wodX ~¢9wYX ad> wh.L2Z .o /2YLMzildAazy+ €t O
Galerkin methodsComput. Struct.87(1/2):8190, 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
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2wt COURSBE aYRLABWS

Predmet: Komunikacijski protokoli
Course title: Communication Protocols
~0dzRA2a1A LINBPBINFYA Ay aid2~0GdzRA2a1l avYSHLetnk  Semestri
wlkédzyl t yAOlU D2 AY AYTF2NNICbA 6ftSyAlGDdS 6C3. letnik Letni
Univerzitetna koda predmeta/University course code: 63258

Predavanja Seminar Vaje Yt AYAG6y Druge oblike Samostojno ECTS

Ol dzR A i delo
45 30 105 6
Nosilec predmeta/Lecturer: a220lF [/ A3t NAG
Vrsta predmeta/Course type: izbirni predmet/elective course
Jeziki/Languages: Predavanja/Lectures: {t28SYyO6AYI
Vaje/Tutorial: {t28SYO6AYLl

t2322A 1 @l1te2d66AisSgd @ R
obveznosti:
hLINI @f 2Sy AT LIAG wl 6dzyl £y
fylryasS a GS3lr LE2RNRG62 @
Vsebina:

Uvod, vloga komunikacijskih protokolov in njihov pom
@ a2R20YAK 2YNBO2AK® t NP
storitve.

bl 6NI2@FyeaSsS 12YdzyAll OAca
Formalna specifikacija komunikacijskih protokolov
Metode, tehnike in orodja za analizo in teatije
komunikacijskih protokolov

Standardni usmerjevalni protokoli (usmerjanje znotraj
avtonomnega sistema, globalno usmerjanje med
avtonomnimi sistemi).

+S6LINBRaGE ByA LINRG212¢€ A

GARSEF LINB{| Ltz 1112&@2ai
(multicast).

LY FEATE AY LINAYSNEBIF @I RS
Lt @n Ay Lt@cT LINBK2RYA Y

LINE(212t20 2YNBOYS Ay LR
Protokoli za zagotavljanje varnosti (avtentikacija,
integriteta, nezanikanje...)

Protokoli v prazdeljenih sistemih (usklajevanje ure in
Jft 20l fyAK adlyas @2tAG0S
konsenzus)

Namenski protokoli: mobilnost, signalizacija v
G§StS12YdzyA{l OA2I KZI yI RI 2
identitetami in imeniki, LDAP, protokoli v prekrivnih
ORBSNI 20 2YNBO2AKET @ Yy
F gi2Y20At a1 AK 2YNBO2AKDCE

Prerequisites:

Passed Computer communications. Solid knowledge
from the area of networking.

Content (Syllabus outline):

Introduction and role of communication protocols in
modern networks. Protocol stack and protocol service
Communication protocol design.

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

Standard routing protocols: intradomain routing,
interdomain routing.

Multimedia (voice and video over IP, quality of service
multicast protocols.

Comparison of advanced protocols in IPv4 and IPv6;
transition mechanisms. Case studies in network and
data link layer.

Securityrelated protocols (authentication, integrity,
nonrepudiation, ...)

Distributed protocols: time synchronization, global
states, election, mutual exclusion, consensus)
Studies of selected protocols: mobility, signalling,
network management, identity management and
directories, LDAP, overlay network protocols, virtual
networking protocols, vehicle networking...




Temeljna lieratura in viri/Readings:

J. F. Kurose, K. W. Ross: Computer Networking,-Adam Approach Featuring Internet. 7. izdaja, Pearson 2017

az20l

SR WA 1 NIafes 7. Kaoskeith W. Rod¥ wk Gdy ISt yf 2 Ydzy A1 OA28s

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

M.S.Komal: A Guide to Secure and Efficient IPv6 Transition, Lap Lambert Academic Publishing, 2017.

Cilji in kompdence:

/I Af2 LINBRYSGF 2SS OGdzRSy
LINBRaAGF BAGA LINARYOALIS yI 6
LINP(G212t20 yI aLX20y2 GS
nekatere standardne internetne protokole.
Y2YLISGSYyOSs 1A 2AK 02

w Sposoly2adG I NRGASYS3IF NIIT
w Razumevanje delovanja protokolov in protokolarn
skladov

{LRrazoyz2ald ylFL6NI2aryel
implementacije lastnih komunikacijskih protokoloy
t21 yI @lyasS LRYSYoySaOa
posameznih komunikack# plasti

Usposobljenost za programsko uporabo

a0 yYRFENRYAK 2YNBOYAKKI]
Usposobljenost za postavitev, konfiguriranje in
FRYAYAEGNI OA22 AT ONI YA
{LRazoy2ald NITdzySgryel
AT T AG2 3@ ya ONIgtdelzy

Razvoj profesionalne odgovornosti in etike
Skladnost z varnostnimi, funkcionalnimi,
ekonomskimi in okoljskimi vodili.

Sposobnost iskanja virov znanja in njihovega
INRGASYS3IF @GNBRyz2GSyel
Sposobnost uporabe pridobljenega znanja za
NEOS@lyaS GSKYASYAK Ay
NI 6dzyl £ yAOUG@dzT &aLl2azoy
pridobljenega znanja.

{LRazoy2ali LINByIl OFyzal
strokovnih in raziskovalnih skupinah

t NI 1iA6Yy2 VFBVRSYAYLRBR
programske opreme ter informatike, potrebno za
dza LSOy 2 aiaNR120y2 RSt 2

Ol

w

t NEROARSYA OGdzRAZ2&1A NBI

t2 dzallSOy2 2LINI @f 2Sy Sy Y
T Y20yAY
YIEOGSGEA Ay 2LINBRSfAGA R

aplikacijskih protokolov, formulirati njihovo formalno

RSFTAYAOA22 Ay LkAallidr Y
zasnovi, teopisati medsebojno odvisnost in
komplementarnost protokolov
;aGFYRENRYS 2YNBOYS LINR G-

agz2esS tLFLadyS LINRBAINFYalsS
formalno ovrednotiti delovanje lastnih protokolov.

-@ NY 6dzy £t yAO1SY axadsSvydz
mehanizmov za zagotovitev osnovnega varnostnega
nivoja

Objectives and competences:

The objective of the course is overview of the protoco
design principles, protocol analysis and operation in
general, as well as detailedusty of a few actual
protocols.

The students will gain the following competencies:
w Ability of critical thinking

w Understanding of protocol stacks and protocol
operation,

ability to design, analyze, debug and implement
own protocols,

In-depth knowledge of the most important
standard protocols for each layer

Ability to use standard network / communication
protocols in own applications

Ability to install, configure and manage protocol
servers.

The ability to understand and solve professl
challenges in computer and information science
Development of professional responsibility and
ethics.

Compliance with security, functional, economic at
environmental principles.

The ability to search knowledge sources and to
search for resources ardfitically evaluate
information.

The ability to apply acquired knowledge in
independent work for solving technical and
scientific problems in computer and information
science; the ability to upgrade acquired knowledg
The ability to transmit knowledge two-workers in
technology and research groups.

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

w

w

w
w

w

w

Intended learning outcomes:

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

-identify and define how different tipycal netowrk and
application protocols work, formulate their formal
definition and find eventual errors in their el

design; describe mutual codependence and
complementarity of protocols.

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

- design a cluster of security mechanisms in a compult
systemto ensure a basic security level

- defend their choice of security mechanisms regardin
the security demands of a problem domain


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/

- zagovarjati izbiro varnostnih mehanizmov glede na | -to include different parcial problem solutions into a
zahteve sistema ali aplikacije in pojasniti formal protocol formulation.

LR SGTSYFGA NIXTEAGYS LI ND.

obliko formalnega protokola

aSi2RS LRdzwS@Fyal Ay dz6S Learning ad teaching methods:

t NBRF @I yalx f1 062N} (d2NA2a Lectures, exercises, laboratory work, seminal work,
LINA R2YIFI6AK yIFt23 K3 {1 2Y individual homework, consultation, teamwork projects
seminarskih nalog (konkretni projekti). Poseben Individual work is supported by modern communicatic
poudarek je na timskem delu, delo je podprto s meansg internet, form, LMS, virtual ladratory.
sodobnimi oblikami komunikacije (&rtnet, forumi,

ALX SGyl dzAftyAOlF> @ANIdz

bl6AyA 20SyeaSglyalyY 58t S0k ? Assessment:
A

bl 6AY oOoLIAAaYA LIA G Type (examination, oral, coursework, project):
projekt):

{LINRPGY2 LINBGSNEBIYy2S « 5000%  Continuing (homework, midterm exams, proje
in projektno delo) work)

Y2y 6y 2 LINBOSNEFIy2S o6l 5000%  Final (written exam)

Ocene: 610 pozitivno, 5 negativno (v skladu s Grading: 610 pass, 5 fail (according to the rule
Statutom UL). of University of Ljubljana).

Reference nosilca/Lecturer's references:

~Yh.9wb9z bS20x a!9bb9[X hflFFX tIL[[Lt{Z LIFIAYZ
mechanism classification and tradeoff analysis. IEEE/ACM transactions on networking, 1S668208814, vol.
22, no. 2, pp. 39404.

PORENTANg/ S2> /LD[!wL2X a220l ® / 2YLJ}I NRY 3 -sCue¥ @pdation f
algorithms. Computer systems science and engineering, ISSN6Q2872013, vol. 28, no. 1, ppl4.
~Yh.9wb9X bS203x [/ LD[! wlL 2siatefal NRTO4/DNSE4 Nanshatioh. dvanceS @ ldctd
and computer engineering, ISSN 1585. [Print ed.], 2011, vol. 11, no. 3, pp-ZAQ

t!b2!ws al el O / LDJ[ tdiver2dzveleptehidh ppodlctivity) cGré and fstsiiaSantibll
experiment. Information and software technology, ISSN 68849. [Print ed.], Jun. 2011, vol. 53, no. 6, pp.-557
573.

/ LD[!'wL2Z a220Fd® 9FFSO0GA DS -tofedrdlerm®. IRERDR, Cofrlnuni [Printday.
October 2005, vol. 15 no. 5, str. 67&78.

Celotna bibliografija je dostopna na SICRISu:

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



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

' 2bL Db!

2wt COURSBE aYRLABWS

Predmet: Lineana algebra

Course title: Linear Algebra

~0dzRA2a1A LINBPBINFYA Ay aid2~0GdzRA2a1l avYSHLetnk  Semestri

wlkédzyl t yAOlU D2 AY AYTF2NNICbA 6ftSyAlGDdS 6C1 letnik Letni

Univerzitetna koda predmeta/University course code: 63207

Predavanja Seminar Vaje Yt AYAG6y Druge oblike Samostojno ECTS
Ol dzR A i delo
45 30 105 6

Nosilec predmeta/Lecturer: Polona Oblak

Vrsta predmeta/Course type: obvezni predmet/compulsory course

Jeziki/Languages: Predavanja/Lectures: {t28SYyO6AYI
Vaje/Tutorial: {t28SYO6AYLl

t2322A 11|
obveznosti:

gltedsrAiSo @ R

Vsebina:
Predavanja:

determinante,

. lastni vektorji in lastne vrednosti
Vaje:
utrjevanje pri predavanjih obravnavane snovi z

NI 6dzy a1 AYA LINRKYSNR

OGdzZRA2 LINAYSNR@G: 1A az2 1
informatike relevantni, ne spadajo pa v glavni tok sno
na predavanjih

Privajah je poudarekin al Y2ad22y Sy 1
pod strokovnim vodstvom asistenta.

52YF6S :yIt23S

1. Osnovne operacije z vektoriji,

2. operacije z matrikami,

3. AaAai0SYA tAYSINYAK Syl 6
4. vektorski prostori,

5. 2Nl 232yl tyS LINRp2SiOAecS
6. AAYSUNRGYS Ay 2NI232yl
7

8

52YF6S yIrft23S a2 LINBROAR
20081 yS Ay 6l az2@dy2 Yrye
yEf23 28 LINALINI gAGA OGdzR
LINBRYSGF & ~ G dzRSWHite2S53 § | K

Temeljna literatura in viri/Readings:
1. .22y hNBftY [AYSINYL!

It 3 S otiNHnEteryski. 206! s/ LS wpd (X

Prerequisites:

Content (Syllabus outline):

Lectures:

Basic operations with 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 theoretical knowledge by practical
examples

Study of examples relevant for the computer science
and informatics students

At the lab practice sessions students will individually
solve problems under the supervision of an assista
Homeworks:

Homework assignments are obligatory and provided i
weekly rhythm, but less time demanding. The purpost
of homework is to prepare students to prompt study o
the subject. Students can solve homeworks either

aoprpOdE

H1M

2. Gilbert Strang, Introduction to Linear Algebra, Cambridge press, 2003.
3. David Poole:ihear Algebra, A Modern Introduction, Brooks/Cole, 2011.



http://matematika.fri.uni-lj.si/LA/la1.pdf

4. AleksandraFraney S OSy S v I £ 23S 2019, dostopho nalhttp:/matenmatika. fii.ihi

lj.si/la/la_zbirka.pdf.

Cilji in kanpetence:

I Ate2 LNBRYSGI 2S5 OiddzRSy
algebre in ga usposobiti, da bo lahko te metode
dzLI2 N} 6t 2Ff LINRA NBOS@I yed
NI 6dzy | £t yAOU DI &

t NEROARSYA OGdzRA2a1A NBI
~0dzRSY (i vy I 2op@avjenédpredmsetdS Oy
-poznal in razumel osnovne objekte (skalarji, vektoriji,
matrike) in relacije med njimi,

-uporabljal osnovne operacije nad njimi ter razumeval
lastnosti teh operacij,

-bil sposoben uporabe metod linearne algebre pri
NEOS I y2adz LIN® ok ISReNg 2 2
ONI 6dzyl t yAO(l @2 yI NI @24
ALRTyrfT RIFI 28 AadGsS YvSi:
NEOSGlIyedz Ny TEtABYAK 12Y1]
Y2RStANIy2l NITEASBYAK LI
-uporabljal abstrakcijo linearne algebin linearnih
sistemov za modeliranje konkretnih problemov in
AallyaS y2AK2@0AK NBOAGSCE

Objectives and competences:

The course aims to acquaint students with the metho
of linear algebra, and train them to use these method:
in solving problems in various areas of computer
science.

Intended learning outcomes:

After successfully completing the course, the student:
will be able to:

-know and use basic objects (scalars, vectors, matrice
and the relationships between them,

-perform basic operations over them, and understand
the properties of these operations,

- apply methods of linear algebra to solving problems
arising in other fields (computer science, science,
engineering),

-realize that the same methods can be used ivisgl
various concrete examples in the field of modelling
various phenomena with computers,

-use of abstraction of linear algebra and linear systerr
to model and solve specific problems.

aSi2RS LRdzwS@Fyal Ay dz6S Learningand teaching methods:

t NBRF @l yalsx f1F 062N} d2NA2a Lectures, lab practice, homeworks

bl6AyA 20SyaSglyaly 585t S0k ? Assessment:

blI6Ay OLAAYA AT LAGOY Type (written exam): Continuing (homework,
midterm exams, project work)

{LINRPGY2 LINBGSNEBIYy2S « 5000%  Continuing (homework, midterm exams, proje

in projektno delo) work)

Y2y 6y 2 LINB@SNEBFy2S ol 5000%  Final (written and oral exam)

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

Reference nosilca/Lecturer's references:

Grading: 610 pass, 5 fail (according to the rule
of University of Ljubljana).

OBLAK, Polona. The upper bound for the index of nilpotency for a matrix commuting with a given nilpote
t 2t 2yl o Ly JI8near algelreSapdi 2008, vof.

t 2ilpdeyitimdtricesy ransibrk. dEupL2009, WR M Yhdz

S YAt SOAG S

| St Syl ® ¢KS YIFIEAYdzy 2°7F

W
matrix. Linear multilinear algebra2008, vol. 56, no. 6, str. 7471L1.

w 5h[¢!'bX 5F@FARE h.[!YZ
430, iss. 1, str. 27278.

w Yh~Lws ¢2YFOX h.[!YZ
1, str. 175182.

w 5h[Lb!wX DNBI2NE D! ¢9wa! bz !'fS1alyRNJ
centralizersLinear Algebra and its Applicatiqrz)13, vol. 438, iss. 7, str. 292810.

w h.[!'"YX t2t2yl ¥ ~alLDh/ Z

matrices whose pattern is constrained by a graph.

Celotna bibliografija je dostopna na SISR

http://sicris.izum.si/search/rsr.aspx?lang=slv&id=6758

Linear Algebra and its Applications, 2017, vol. 51-Z0st


http://matematika.fri.uni-lj.si/la/la_zbirka.pdf
http://sicris.izum.si/search/rsr.aspx?lang=slv&amp;amp;id=6758

1 2bL Db! 2w¢ COURSBE aYLLWABWS

Predmet: alGSYFiA6y2 Y2RStANIye2S
Course title: Mathematical Modelling
~0dzRA2a1A LINBPBINFYA Ay aid2~0GdzRA2a1l avYSHLetnk  Semestri
wlk 6dzyl t yAOG@2 Ay AYTF2NNICbA 6ftSyAd@dS o2 letnik Letni
Univerzitetna koda predmeta/University course code: 63219

Predavanja Seminar Vaje Yt AYAG6y Druge oblike Samostojno ECTS

Ol dzR A i delo
45 30 105 6

Nosilec predmeta/Lecturer: SA Tl £ AN

Vrsta predmeta/Course type:

Jeziki/Languages:
Vaje/Tutorial:

t2322A 1 @l1te2d66AisSgd @ R
obveznosti:

Vsebina:

+3So0Aylr T12SYlF R21F2 264
a2 frK12 Tla2aStsS @ OidzRSyY

se vsako leto predstavi tiste od navedenih tem, ki so :
izdelavo projektov potrebne (ne pa nujno vsako leto v
navedene teme).

1. | 2R @ YIFGiSYILGA6y2 Y2R
Y2RSt ANl ya2dz Ay LINA NI 6

2. Geometrijski modeli: parametrizirane krivulje,
NBE3dzZ F NYS Ay aiay3adz I Ny
R2f OAYl 2112 LE206AYyS
uporaba, interpolacija in aproksimagig krivuljami,
zlepki. Parametrizirane ploskve, koordinatne

1 NA @dzt 2S5 LINBI FdzyRIYS
Triangulacije.
3. [AYSIENYA Y2RStEAY {5 &

linearne transformacije (Fourierjeva, Laplaceova,
Grtoyroxr tfAYSENYy2 LINE3
4. bStAYSIENYA Y2RStAY Y2R
spremenljivk, nelinearna optimizacija: lokalni,
vezani in globalni ekstremi. Primeri optimizacijskil
modelov. Integrali funkcij dveh spremenljivk.
{G2KFaGdA6yA Y2RStAY
6. SAYF YAGYA YanRe Sdifdrenciainizn
SYyr6oFYA Ay aAad0G§SYAZ
LINEOf SYAd wSOS@Iyes
9dz SNESOI YSG2RF® [ A
AAA0GSYADP bdzYSNAGYS Y

o
puf

Predavanja/Lectures:

izbirni predmet /elective course

Prerequisites:

Content (Syllabus outline):

The contents of the course represents a rather large |
of topics which are connected to the student projects.
the lectures, the topics relevant for the current studen
projects will be explaied (possibly not all topics every
year)

Introduction to mathematical modelling, computationa
and modelling errors.

Geometric models: parametric curves, regular and
singular points, tangent and normal, arc length, areas
and volumes, examples and applicats, interpolation
and approximation with curves, splines. Parametric
surfaces, coordinate curves, first fundamental form.
Triangulations

Linear models: SVD and PCA, general inverses, linez
transformations (Fourier, Laplace, wavelet), linear
programming.

Nonlinear models: models with functions of several
variables. Continuous optimization: local, constrained
and global extrema.

Stochastic models: Markov chains.

Dynamical models: modelling with differential equatio
and systems, examples of initial and Inolary
problems. Solving order one differentia equations. Eu
method. Linear differential equations and systems.
Numerical integration. Orbits and invariant sets of
dynamical systems. Examples.




TSNBYOALt yA

K
YIEYABGYAK aAa

Yyeoe o
v

200 t

RA S
RA is

Temeljna literatura in viri/Readings:

B.Orel,Osnovenu&h 6 yS YIF GSYI GA1S=

ChildzZ GSGF TF NY¥Gdzylty

James Stewart: Calculus: early transcendentals (8th edition), Cengage Learning, 2016.

Searle: Linear Models
Paul's Online Math NoteS&lifferential equations

M. Braun: Differential equations and their applications, Springer, 1991.
J. Guckenheimer, P. Holmes: Nonlinear Oscilators, Dynamical SyatehBifurcations of Vector Fields, Applied

Mathematical Sciences no. 42, Springer, 2002.

Lectures on differential equatiordIT Open CourseWare video.

Cilji in kompetence:

Cilj predmeta je nadgraditi osnovno poznavanje in
NI T dzyS@ryesS Lkavyz2gd YIGSy
ITFTKGSOYS2OAYA LIR2YAZI LINR
YIEGSYLl (A 6y Serdz YIZRSH AND YO

RNUzZZAK Tyly2adAK Ay LI 2
dobljenih modelov.

{LX 20yS 12YLISGSyOSY

wltT @graglyasS allazoyz2aid 1N
AAYyGiSGA6yS3IlE NITYAOt2Iye2
{L2azoyz2aid LINBylIOFya2l 1y

R 2 Y Imdnujem jeziku.

Sposobnost uporabe pridobljenega znanja pri
aly2zatz2a2ySyYy RSfdz Ay NBOS
LINPOEfSY20 yI LR2RNRG62dz NI
nadgraditi pridobljeno znanje.

t NBRYSGy?2
Sposobnost razumevanjg i
NI 6dzy £ yA OGS

ALISOATFABYS 12Y
dzLI2 NI 6S Tyt
AY AYTF2NYI

NEf SOl yliyAK LR2RNRG62AK 68
itd.)
{ryz2adzay2 NBOSOFGA T K

organizacijske naloge, pa tudi zmerno zahtevne

raziskovalnena 2 38 y I ag22Sy L}RF
whk 1 dzySiA NBt S@FyidyS YIGS
dzLJ2 NJ 6 A LINA Y2RStANIye2
{LRa&az al AYLIX SYSYGANI G

A
y 2
Y2 RSt 1} fALA

U» O O

u
20 N» 6dzy | Ty
t NSROARSYA OGdzRA2a1 A NBI
Pozj f 2dz61dz 4S3F LINBRYSII
a2 a20Sy dzLl2NY¥ofaldA YI
Y2RSEt ANl y2S LINBLINPAGAK L
LINAO6f AOyS NBOAGBGS R20f 28
razumel pojem parametrizirane krivulje in ploskve in
Tyrt GFr10yS 2062S8SGS FylfA
geometrijskih in drugih problemov

znal razlikovati med linearnimi in nelinearnimi pojavi,

Tyrt TFLA&FGA tAYSENBY Y
YSi2RS tAYSINYS Ff3S0NB
Tyt LA al A yStAySENBy

FE32NRGYS Ay Y

o w

Objectives and competences:

The goal of the course is to introduce students to
advanced concepts and tools of mathematical analysi
and demonstrate their application in mathematical
modelling of phenomena in computer science and in
other sciences, as well as the basic methods for
computing solutions of the obtained models.

General competences:

Developing skills in critical, analytical and synthetic
thinking.

The ability of knowledge transfer and writing skills in t
native language as well as a foreign language.

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

Subject specific competences:

The ability to understand and apply computer and
information science knowledge to other technical and
relevant fields (economics, organisational science, et
Independently tackle demanding developmental,
engineering, and organisational tasks as well as
moderately demanding research tasks in their fields @
study.

To understand the relevant mathematical concepts ar
apply them to model phenomena in other fields.
Ability to implement relevant mathematical models in
the form of computer algorithms.

Intended learning outcomes:

After completing this course the student will

be able to use basic mathematical in modelling simple
phenomena and processesympute solutions or
approximate solutions of the obtained models, and
evaluate them

understand the concepts of parametrized curve and
surface, analyze them, and apply them to geometric ¢
other problems

distinguish betwee n linear and nonlinear phenomena
be able to construct a linear model and apply method
of linear algebra to find solutions


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

NI T dzySt Ll22SY RA TSty OA |
RATSNJS)/OAIf)/)\K Syré6o60 Ay
LINBLINR &GS LINR2SYS T NBC
reda,

NI} T dzySt & i Nzl GdzZNE NBOAGS
in sistemov,

poznal osnovne algoritme za integriranje nelinearnih
diferencialninS y' I 6 6

20Q0f I RIf  dzLJ2 NJ 0 2
RAFSNBYOALIfYAK Syl
iz realnega sveta

RATSNBy
60 11|

aSi2RS LRdzwS@Fyeal Ay dz6S
t NBRIF @l yeats @Fa2S R2YIl6S
yI aLINRGiGySY OldzRRA2dz I R2
a8 RSfy2 NBOdz2zS22 ylI @I 2

programskima paketoma Matlab in Mathematica.
52YF6S ylIf238 Ay LINRB2S{
delnoskupinske in se ustno zagovarjajo. Spodbuja se
skupinsko delo.

be able to construct a nonlinear model and apply
suitable algorithms and mathematical methods to find
solutions

understand the concept of a differential equation (or
system of equations) and its solution and master simg
solving techniques

understand the structure of the solution space of linez
differential equations

understand basic algorithms for numerical integration
be able to use differential equations to modsnple
real world phenomena

Learning and teaching methods:

Lectures, lab exercises and homework problems and
projects. Special attention will be put on continuing
work through homework problems and projects. Matle
and Mathematica are used at lab exises and in
homework problems and projects. Homework problen
and projects are partly individual and partly group anc
are presented orally. Group work is encouraged.

bl6AyA 20SyaSglyalyYy 585t S0k ? Assessment:

bl 6AY LA ay AT Loges  « Type (examination, oral, coursework, project):
projekt):

{LINRPGY2 LINBGSNEBIYy2S « 5000%  Continuing (homework, midterm exams, proje
in projektno delo) work)

Y2y 6y 2 LINBOSNEFYy2S ol 5000%  Final (written and oral exam)

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

Reference nosilca/Lecturer's references:

Grading: 610 pass, 5 fail (according to the rule
of University of Ljubljana).

¢ A Il @ {Topoldgy and it Applicasionts SN PHEEE641, 2010, vol. 157, no. 2, str. 4855,

2 F 02 dzy (i Méditefan&aN @winalaf |

t NSaSNIW3gHa DR I WA &S YINROLESWITIZD, ¥ 103t

21 Db9wx | dzo
/ a | 3th IntBrdatiodad Bydipbstum on

w TLwYZ
w *LwYX AL wSEHEATIFGAZ2YaA
mathematics 2013, vol. 10, no. 3, str. 15245%89.
w DYDAK, Jerzywk¥ 3~ ¢ A3l &
str. 192206.
w 959[{.w!bb9wX | SNBSNI>X xLwYXI ATl X
Bregman geometry. V: SPECKMANN, Bettina ¢uj.)¢ | Z
Computational Geometry : SoCG 2018, Jun#41 2018, Budapest, Hungary
w xtLwYXZ (ATl D

| -dina@ddoBal ivrinsicipersisience oF gemdesic spaces and their staBiitysta

YI GSYt (pluiehse 8. 2019, vol. 32, iss. 1, str. 1083.

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
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Predmet: a2RSTANIY2S NIGdzyl fyAOlAK 2YNBOAR
Course title: Computer Networks Modeling
~0dzRA2a1A LINBPBINFYA Ay aid2~0GdzRA2a1l avYSHLetnk  Semestri
wlk 6dzyl t yAOG@2 AYy AYTF2NNICbA 6ftSyAdG@dS o3 letnik Zimski
Univerzitetna koda predmeta/University course code: 63257
Predavanja Seminar Vaje Yt AYAG6y Druge oblike Samostojno ECTS
Ol dzR A i delo
45 10 20 105 6
Nosilec predmeta/Lecturer: Miha Mraz
Vrsta predmeta/Course type: izbirni predmet/elective course
Jeziki/Languages: Predavanja/Lectures: {t28SYyO6AYI
Vaje/Tutorial: {t28SYO6AYLl

t2322A 11|
obveznosti:

gltedsrAiSo @ R

Vsebina:

Predavanja:

Md ¢S2N

1. %l KGS
notacija

2. a2RSt A

3. LyGSyi

4. { iNBOY S
X0 Z

5. {iNBOYS YNBOS

6. Opredelitev simulacijskih parametrov (breme,
metrike, potrebni resursi, itd.)

Analiza in interpretacija simulacijskih rezultatov

t SGNA2SPS YNBOS: ol NByS$S

Ocenjevalne metrike, latenca

G‘ b’)

2. Uporaba teorije v praksi

a2RStANIy2S Ay aivydzZ I OAe
Modeliranje in simulacije protokolov
a2RStANIYy2S Ay aaydzZl Oxe
storitev

hNER2F T Y2RStANIy2S Ay
2 Y NB OMe€ NS2 -OMNeT++, TETCOS, GTNetS, i

Vaje:

Namen vaj pri navedenem predmetu je predvsem v
LINBRaGI OAGQOA dzL32NJ¥ 6S 132
Yyl NBOSGlIyadz LIN} {GA6YAK
NI 6dzy f yAO]IAK 2YNBOA2OD =+

Prerequisites:

Content (Syllabus outline):

Lectures:

1. Theoretical basics

1. Requests, servers, queues, Kendall's notation

2. Modelling regarding time and modelling regarding
the possible states of the system

Request arrivirate in request serving rate

{ SNIAY3 dzyAGlda ORAAONBG
Serving networks

Definition of simulation parameters (wotkad,
metrics, required resources, etc.)

Analysis and interpretation of simulation results

Petri nets, Coloured Petri nets

Performance metrics, latency

o0r®

2. Practical use of theory presented

Modelling and simulation of networks

Modelling and simulation of protocols

Modelling and simulation of higher layer protocols anc
services

Tools for networknodelling and simulation (OpNet,
NS2, OMNeT++, TETCOS, GTNetS, etc.)

Laboratory courses:

Methods and approaches presented during the lectur
will be demonstrated on practical computer network
examples during the laboratory courses. Different
software ols will be used such as OpNet, NS2,
OMNeT++, TETCOS, GTNetS, etc.




na vgah ustrezna programska orodja (npr. OpNet, NS
OMNeT++, TETCOS, GTNetS, itd.).

Temeljna literatura in viri/Readings:

N. C. Hock: Queueing Modelling Fundamentals, J.Wiley & Sons, New York, 1996.

2. M. E. Woodward: Communication and computer networks: modelling with distirmeequeues, Pentech

Press, London 1993.

od ad aNIT X ad az2012YyY

a2RStANIyYy2S NI 6dzyl £ yAO96kK

6209-80-9. https://ucilnica.fri.untlj.si/course/view.php?id=204COBISS-8) 265042944, e-book, 207

Cilji in kompetence:

I Afte2 LNBRYSGI 2SS OiddzRSy
predstaviti osnovne metode izgradnje modelov in
Al @2l yal aAaydzZ I Oae 1
{ GS2NBGAGYS3II GARWA 20
aGNBO06SzZ 1A OlGdzRSYy (S
AGNBOYA1 20 O6NBadaNE2 G0
LINY {dA6yS3aF @GARALIF 02 Of
G§S2NBUGABYAK Tylye ylI NBC
katerih prihajanapod®2 6§ 2dz NJ 6 dzy' | £ y A
Ostale kompetence:

T2
Vi S
ST

5

a
>

wltT @22 &aLINBlGy2adA @ |yl ¢
NI} T YAOf 2 yadz

tNF10A6y2 200fl R20Fy2S a
araidsSy2@ 11+ dzaLlSOy2 LINRT
Y20y 2480 NI T dzySg@lyzalt Ay

problemov
»BY20y2ai
samostojnem delu

dzZLI2 N} 68 Ay yI R3

t NBROARSYA OGdzRA2&1A NXBI
t2 dzaLSOySY TF1tadwdz (S
razumel osnovne koncepte modeliranja in simulacij,
LRTylFt 2ay20S (S2NR2S ai
poznal osnove modeliranja delovanja komunikacijskit
protokolov,

sposoben oceniti ali pridobiti kvantitativheednosti
Y2RSEt AN yS3al 2YNBO2I =
41L123a20Sy ARSYUGATFTAOANI GA
zmogljivostne karakteristike

alLl2az2o0Sy LkRadl drAidS Y2RS
celote in ocene njegove zmogljivosti ter ozkih grl.

aSi2RS LRdzwS@Fyeal Ay dz6S
Predavanja bodo potekala ustno, vaje v obliki
projektnega dela na konkretnih aplikativnih zgledih.

bl 6AYyA
bl 6AY
projekt):

208yaSglyaly
GLIAAYA AT LAGE «

Objectives and competences:

Objective of the course is to present the basics in
modelling and simulation of computer networks to the
students of computer and information science. The
course is based on the theory of service which
acknowledges the students with the terms such as
demards, serving units (resources), queues, bottlenec
etc. Students will learn the practical values of
theoretical knowledge on the problems that arise in th
field of computer networks.

Other competences:

Developing skills in critical, analytical and synitet
thinking.

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

The ability to understand and solve professional
challenges in computer a@ninformation science.

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

Intended leaning outcomes:

After the completion of the couesa student will be able
to:

- understand the basics of modelling and simulation,

- know the basics of service theory,

- know the basics of the modelling of communication
protocols,

- will be capable to assess or acquire the quantitative
properties of modelled network,

- will be able to identify the composition of the networl
and its capabilities,

- will be able to construct the model of a computer
network and asses its capabilitiesdabottlenecks.

Learning and teaching methods:
Lectures and oral presentations of the subject. Semin
work on reallife exanples and problems.

585t SOk 2 Assessment:

Type (examination, oral, coursework, project):


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

{LINRBGY2 LINSBGSNEBIya2S « 5000%  Continuing (homework, midterm exams, proje

in projektno delo) work)

Y2y 6y 2 LINBOSNEBLIye2S ol 5000%  Final (written and oral exam)

Ocene: 610 pozitivho, 5 negativno (v skladu s Grading: 610 pass, 5 fail (according to the rule
Statutom UL). of Univerdty of Ljubljana).

Reference nosilca/Lecturer's references:

1.2 {, [/ 19bYh+!3X !'ylFadlaiAiAlx aw! %Y aiAKlFX %LalL/ I b
to analysis of genetic oscillatod&EE/ACM transactions on computational biology and bioinformd8&N 1545
5963. [Print ed.], 2016, vol. , no. , ste8lilustr., doi:10.1109/TCBB.2016.25504J€0BISS8) 153685113}
[JCRSNIp

2.. LW Y alyOF>X aw! %Y aAKFIX %lLalL/ 3 bAl2freX ah-~Y
noncooperative transcription factor bindirand its application to the analysis of nuclear factor kappa B oscillatc
responseJournal of computational biologySSN 1066277. [Print ed.], str.-1L1, ilustr., doi:
10.1089/cmb.2016.006COBSS.SID 153699961%, [JCRSNIP

3.. hw5hbX WdzZNBX ah~YhbXI aAKlFX %LalL/XI bAlz2flez aw!
modelling of biologicalystems with uncertain kinetic datdEEE/ACM transactions on computational biology anc
bioinformatics ISSN 1545963. [Print ed.], 2015, vol. 12, no. 5, str. 141995, ilustr., doi:
10.1109/TCBR015.2424424[COBISS:80153628256F [JCRSNIPWog

4ah~YhbZI aAKFX aw! %X aAKFI® {@a0dSYFGAO I LIINBIOK
information processing capabilitieiEEE/ACM transactions on computatiobilogy and bioinformaticdSSN
15455963. [Print ed.], 2014, vol. 11, no. 2, str. 4810, ilustr., doi10.1109/TCBB.2013.229579C0BISS-8)
10323028, [JCRSNIPWo9]

5{¢w! ¢!wX alNIAYyZ aw! %Y aAKIX %LalL/3 bAl2ftlaz ah
estimation of biological oscillator models to achieve target quantitative system respNiasaral computing ISSN
15677818, Mar. 2014, vol. 13, no. dty. 119127, ilustr., [COBISSIBI9950804, [JCRSNIPWog

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

1 2bL b! 2w¢ COURBE GYRUWABWS

Predmet: Modulski izbirni predmet 1/4
Course title:
~0dzRA2a1A LINBPBINFYA Ay aid2~0GdzRA2a1l avYSHLetnk  Semestri
wlk 6dzyl t yAOG@2 AYy AYTF2NNICbA 6ftSyAdG@dS o3 letnik Zimski
Univerzitetna koda predmeta/University course code: 0003
Predavanja Seminar Vaje Yt AYAG6y Druge oblike Samostojno ECTS
Ol dzR A i delo

45 30 105 6
Nosilec predmeta/Lecturer:
Vrsta predmeta/Course type:
Jeziki/Languages: Predavanja/Lectures:

Vaje/Tutorial:

t2322A 1 @1t2dz6AGSP @ R Prerequisites:
obveznosti:
Vsebina: Content (Syllabus outline):
Temeljna literatura in viri/Readings:
Cilji in kompetence: Objectives and competences:

t NBROARSYA OiGdzRA2&1 A NXBIT Intended learning outcomes:

aSi2RS LRdzxS@Fyal Ay dz6 S Learningand teaching methods:

Reference nosilca/Lecturer's references:




1 2bL b! 2w¢ COURBE GYRUWABWS

Predmet: Modulski izbirni predmet 2/4
Course title:
~0dzRA2a1A LINBPBINFYA Ay aid2~0GdzRA2a1l avYSHLetnk  Semestri
wlk 6dzyl t yAOG@2 AYy AYTF2NNICbA 6ftSyAdG@dS o3 letnik Zimski
Univerzitetna koda predmeta/University course code: 0004
Predavanja Seminar Vaje Yt AYAG6y Druge oblike Samostojno ECTS
Ol dzR A i delo

45 30 105 6
Nosilec predmeta/Lecturer:
Vrsta predmeta/Course type:
Jeziki/Languages: Predavanja/Lectures:

Vaje/Tutorial:

t2322A 1 @1t2dz6AGSP @ R Prerequisites:
obveznosti:
Vsebina: Content (Syllabus outline):
Temeljna literatura in viri/Readings:
Cilji in kompetence: Objectives and competences:

t NBROARSYA OiGdzRA2&1 A NXBIT Intended learning outcomes:

aSi2RS LRdzxS@Fyal Ay dz6 S Learningand teaching methods:

Reference nosilca/Lecturer's references:
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Predmet: Modulski izbirni predmet 3/4
Course title:
~0dzRA2a1A LINBPBINFYA Ay aid2~0GdzRA2a1l avYSHLetnk  Semestri
wlk 6dzyl t yAOG@2 Ay AYTF2NNICbA 6fSyAd@dS o3 letnik Letni
Univerzitetna koda predmeta/University course code: 0003
Predavanja Seminar Vaje Yt AYAG6y Druge oblike Samostojno ECTS
Ol dzR A i delo
45 30 105 6
Nosilec predmeta/Lecturer:
Vrsta predmeta/Course type:
Jeziki/Languages: Predavanja/Lectures:
Vaje/Tutorial:
t2322A 1 @1t2dz6AGSP @ R Prerequisites:
obveznosti:
Vsebina: Content (Syllabus outline):
Temeljna literatura in viri/Readings:
Cilji in kompetence: Objectives and competences:

t NBROARSYA OiGdzRA2&1 A NXBIT Intended learning outcomes:

aSi2RS LRdzxS@Fyal Ay dz6 S Learningand teaching methods:

Reference nosilca/Lecturer's references:
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Predmet: Modulski izbirni predmet 4/4
Course title:
~0dzRA2a1A LINBPBINFYA Ay aid2~0GdzRA2a1l avYSHLetnk  Semestri
wlk 6dzyl t yAOG@2 Ay AYTF2NNICbA 6fSyAd@dS o3 letnik Letni
Univerzitetna koda predmeta/University course code: 0004
Predavanja Seminar Vaje Yt AYAG6y Druge oblike Samostojno ECTS
Ol dzR A i delo
45 30 105 6
Nosilec predmeta/Lecturer:
Vrsta predmeta/Course type:
Jeziki/Languages: Predavanja/Lectures:
Vaje/Tutorial:
t2322A 1 @1t2dz6AGSP @ R Prerequisites:
obveznosti:
Vsebina: Content (Syllabus outline):
Temeljna literatura in viri/Readings:
Cilji in kompetence: Objectives and competences:

t NBROARSYA OiGdzRA2&1 A NXBIT Intended learning outcomes:

aSi2RS LRdzxS@Fyal Ay dz6 S Learningand teaching methods:

Reference nosilca/Lecturer's references:
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Predmet: Multimedijski sistemi
Course title: Multimedia Systems
~0dzRA2a1A LINBPBINFYA Ay aid2~0GdzRA2a1l avYSHLetnk  Semestri
wlk 6dzyl t yAOG@2 AYy AYTF2NNICbA 6ftSyAdG@dS o3 letnik Zimski
Univerzitetna koda predmeta/University course code: 63270
Predavanja Seminar Vaje Yt AYAG6y Druge oblike Samostojno ECTS
Ol dzR A i delo
45 10 20 105 6

Nosilec predmeta/Lecturer: Matej Kristan
Vrsta predmeta/Course type:

Jeziki/Languages:
Vaje/Tutorial:

t2322A 11|
obveznosti:

gltedsrAiSo @ R

Vsebina:
Predavanja:
1. t NB3f SR LR2RNRGE
2. Manipulacija slikovnih gradiv
3. Manipulacija video podatkov in standardi zapisa
video podatkov
4. Pridobivanje informacij s tekstom
5. Arhitektura sistema za pridobivanje multimedijskit
informacij
6. Evalvacija multimedijskih sistemov za pridobivanj
informacij
Metode za avtomatsko opisovanje vsebine slik
Razgradnja slikovne informacije
Razgradnja video informacije
.LYGSNY {GAQBYA
multimedijskem sistemu
Standardi za brezizgubno stiskanje multimedijskit
vsebin
Standardi za izgubno stiskanje multimedijskih
vsebin
Vaje in seminar:
Vaje bodo potekale v obliki projektrarientiranih nalog
NASYAYINBSO® @ LINARYSNy2z2 2
02N G2NRA2AKD ~GdzRSyiG2as
implementirajo algoritme, ki jih obravnavamo na
LINBRIF @ y2AK AY 2AK LINBAI
L2 RIF(120 SGAK T NIiT €A
Spraiy2 AY RSt2 ylI
L1233t 20f 2 2

adzt A

© ®oAN

YSRACA AY
11.

12.

Predavanja/Lectures:

izbirni predmet/elective course

Prerequisites:

Content (Syllabus outline):

Lectures:

1. Introduction to multimedia, overview of the field
and challenges

2. Manipulation of image data

3. Video standards and manipulation of video data

4. Textbased information retrieval

5. Architecture of multimedia information retrieval

6. Evaluation of multimedia systems for information
retrieval

7. Automatic image content description

8. Segmentation of image content

9. Segnentation of video content

Interactive media and augmented reality in

multimedia systems

11. Lossless compression standards in multimedia

12. Lossy compression standards in multimedia

Exercises and seminar:

Exercises will take a form of projeatiented exercises

and seminars in properly equipped student laboratori

Students will implement various algorithms, that will b

covered in lectures, and test them on different datase

using a variety of sensor systems. Exercises will supy

an indepth understanding othe theory. They will also

encourage independent thinking and creativity.

10.




GSYFLGA1SET aLl2Rodzel ad

kreativnost.

LJK

Temeljna literatura in viri/Readings:
Obvezna:

w A. Del Bimbo: Visual Information Retrieval, Morgan Kaufmann 1999, ISB860624-6.

w / ® 50 alyyAyas t o wkIKIGFy> | & {OKNGT SE LYGNERBR
2008

Dopolnilna:

Mark S. Li Z&lian and Drew, Fundamentals of Multimedia, Prentita! of India (2005)

2fFy1A Al NBGA2I PpLopnovasplau) L999 adz GAYSRALF® OR

Cilji in kompetence:

adzf GAYSRACA1A araidtSYaA az
AYF2NXI OAc2alAK (SKyz2ft23A
LINBRYSGI LINAR26ATA Tylye
dzLI2 N} 622 YI6NI2@FyasS Ay
hoNI @y @l yA 02R2 LINRvielis Y
20RSt @S ©@S6 LINBRalul gAig
grafika, animacije, slike in video.

t2ftS3F GS3F o02R2 O0dzRSy
kompetence:

{LRaz2oy2aid NITdzySgryeal &
& LR2RNRG62F NI SdzylfyAaolhaol
Sosobnost strokovne komunikacije v materinem in
tujem jeziku.

{L2az2oy2ai yS2R@AayS3al N
1F12N 12YLX S1ayAK AyOSya
LINEGESY2@ Al 21 1AK LRERNE
RSTFAYANI YAK LINRPOGOSY2PADI
informatike.

t NEBROARSYA OGdzRA2&1A NBI

t2 dzallSOySY 11 1¢€2adz1 dz LIN
- razumeli osnoveazgradnje in preoblikovanja slik za
uporabo v informacijskih in multimedijskih sistemih,

- razumeli osnove sistemov za pridobivanje informacij
na podlagi teksta,

- bili sposobni implementirati sisteme za avtomatsko
razgradnjo videa in sisteme za poizvedovanje po vide
vsebini,

- razumeli osnovne postopke stiskanja slik in videa, ki
uporabljajo v standardnih kodekih.

-NJ T dzYSt A 2ay2@S 20 2spdsabd
YIE6NI2@FGA aAradsSyS 2023l
LRTYyEFEE FE3I2NRGYAGY2 21

NI 6dzy I ft yAOTAK YSG2R2f 23A
multimedijskih sistemov.

aSi2RS LRdzwS@Fyeal Ay dz6S
t NBRIF@lyalrs tF02Nri2NAR2a
aktivnimsodelovanjem. Individualno delo na vajah.
¢S2NR2F a LINBRIFI@lFye2 asS L
t2aS0Sy LRdzRINB1 2S5 ylI a
delu pri vajah.

Objectives and competences:

Multimedia systems are an indispensable part of
modern information technology. In the framework of
this course, the students will acquire knowledge and
skills needed for use, design and development of
multimedia systems. The acse will also deal with the

i ¢ problems related to efficient representations and

processing multimedia data, such as text, graphics,

1 animations, images, and video.

In addition, the students will obtain the following
competences:

w The ability to understand ansblve professional
challenges in computer and information science.
The ability of professional communication in the
native language as well as a foreign language.
The ability to independently perform both less
demanding and complex engineering and
organisational tasks in certain narrow areas and
independently solve specific walkfined tasks in
computer and information science.

w

Intended learning outcomes:

After completing this course a students will be alde t
- understand the basics of image decomposition and
transformation for use in infomation and multimedia
systems,

- understand the basics of textased information
retrieval systems,

- implement systems for automatic video decompositi
and video querying,

- understand the basics of image and video compress
used in standard codecs,

- understand the basics of augmented reality and be
able to design markelbased augmented reality sysns,
- know the algorithmic background of computer
technologies and methodologies specific for modern
multimedia applications.

Learning and teaching methods:

Lectures, laboratory exercises in computer classroom
with active participation. Individual ek on excercises.
Theory from the lectures made concrete with harats
laboratory exercises. Special emphasis will be put on
continuous assessment at exercises.



bl6AyA 20SyeaSglyalyYy 55t S0k ? Assessment:

blF6AY OLAAYA AT LAGTI Type (examination, oral, laboratory exercises
{LINRGOY2 LINBGSNEBIyYya2S « 5000%  Continuing (homework and laboratory
laboratorijske vaje) exercises)

Y2y 6y 2 LINB@SNEBFy2e2S ol 5000%  Final (written and oral exam)

Ocene6-10 pozitivno, 5 negativno (v skladu s Grading: 610 pass, 5 fail (according to the rule
Statutom UL). of University of Ljubljana).

Reference nosilca/Lecturer's references:

['Y9¢L2S 1EFYT 291 h+Lb %! W X [dzl 2 YwL{¢!bX aldS$§
IEEE transactions on cybernetik®SN 2168267, 2017, vol. , no. , str:13, [COBISS:B 153762528}
YwL{¢!bX alidS2x {![LO Y9bYXI =+Af RI ydasedobsiatlé deteciian frmii
unmanned surface vehiclekeEE transactions on cybernetik®SN 2168267 , 2016, vol. 46, no. 3, std6654,
[COBISSED153631097%

YwL{ ¢! bX aliiS2 a! ¢! {3 WANNI [9hb!w5L{Z !fSOI +h
b9.91! .3 DS2NHEHI t hwlL Y [alAhove peifdrmiaiice @valuatioe rhethod#ldbgyMbor Single d:
target trackerslEEE transactions on pattern analysis and machine intelligéa8& 0168828. [Print ed.], Nov.
2016, vol. 38, no. 11, str. 212455, [COBISSIBI1536872643

YwL{¢!bXZ altdSe2z [9hb!w5L{Z !'tSO® hyfAyS RAAIEBER YA
transactions on cyberneticgol. 44, (3), 2014, str. [35865], [COBISS:B19907284

291l hxLbX [dzlZ YwL{¢!bZ aldS2% [9hb! w5L{ ZlayerviSudl o
model.|IEEE trans. pattern anal. mach. intdlRrirt ed.], 2012, str. [114], [COBISS:H09431124

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/1536310979?lang=sl
https://plus.si.cobiss.net/opac7/bib/1536872643?lang=sl
http://cobiss.izum.si/scripts/cobiss?command=DISPLAY&amp;base=COBIB&amp;RID=9907284
http://cobiss.izum.si/scripts/cobiss?command=DISPLAY&amp;base=COBIB&amp;RID=9431124
http://sicris.izum.si/search/rsr.aspx?lang=slv&amp;id=32801
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Predmet: Operacijski sistemi
Course title: Operating Systems
~0dzRA2a1A LINBPBINFYA Ay aid2~0GdzRA2a1l avYSHLetnk  Semestri
wlkédzyl t yAOlU D2 AY AYTF2NNICbA 6ftSyAGDdS 6C2 letnik Letni
Univerzitetna koda predmeta/University course code: 63217

Predavanja Seminar Vaje Yt AYAG6y Druge oblike Samostojno ECTS

Ol dzR A i delo
45 30 105 6
Nosilec predmeta/Lecturer: . 2NX¥zi w20A6
Vrsta predmeta/Course type: obvezni predmet /compulsory course
Jeziki/Languages: Predavanja/Lectures: {t28SYyO6AYI
Vaje/Tutorial: {t28SYO6AYLl

t2322A 11|
obveznosti:

gltedsrAiSo @ R

Vsebina:

Predavanja:

1. Uvod: zgodovina OS, komponente OS, osnovno o
2NHIFYAT I OA2A NI 6D aA&adGSY
2. Strukture v OS: komponente in servisi OS, sistems
klici, sistemski programi, navidezni stroji, razvoj OS
o® t NPOS&AAY LINROSasz 2LISN
n® bAGAY yAlZ Y2RStA @S6
sistemov

pd wkiT ONOS6FyaSY {NARGSNR2
niti, primeri OS

6. Komunikacija: vrste medprocesne komunikacije,

& (i NFobjgfrialec, P2P

T® {AYKNRYAT I OA2I2FIINRD D
aSYFF2NBAY (tFaA6yA &AAYK
y® {YNIYA 202SYY LINBLINEG
NEOSGl yasS AT aov2:000

9. Glavni in navidezni pomnilnik: menjavanije,
dodeljevanje, odstranjevanje, segmentacija,...

Mn ® 5 | diseeni: 8aioyeka, dostop, mape,
a2dzLR2NY ol TFOG6AGE T AYLM
MM® t2Y20yA LERYYAfYAlY R
upravljanje s prostorom,...

12. Vhodnaeizhodni sistem: strojna oprema, vmesnik
upor-V/l, V/lin jedro

Mo ® %l O6AGfFeAY W NFR2IaZ YY
LINBiGyeSz {NALIWG23INI FAZI X
14. OS in porazdeljeni sistemi: problemi zaradi
L2NI T RSt2S8Sy2aiAx NBOAGOBS

Prerequisites:

Content (Syllabus outline):

Predavanja:

1. Introduction: hstory of OS, components of OS,
computersystem structures

2. Operatingsystem structures: OS components and
services, system calls, system programs, virtual
machines, OS design

3. Processes: process, operations on processes,
scheduling

4. Threads: threadnultithreading models, example
operating systems

5. Scheduling: scheduling criteria and algorithms, thre
scheduling, example OS

6. Communication: models of interprocess
communication, clienserver, P2P

7. Synchronization: criticaection problem, soluons,
semaphore, classical synch. problems, monitors, ...
8. Deadlocks: deadlock prevention, avoidance, and
detection, recovery from deadlocks,...

9. Main and virtual memory: swapping, allocation,
paging, segmentation,...

10. Filesystems: file, access, ditrectory, sharing,
protection, filesystem implementation,...

11. Massstorage: discs, disc scheduling, figgace
management,...

12. 1/O system: 1/O hardware, application 1/O interface
I/O and kernel

13. Protection andecurity: goals, principles, access
matrix, threats, cryptography, firavall ...




Mp® h{ AYy YyIYSyalA araas
multimedija, trendi

16. Izbrani primeri sodobni®S (bodo obravnavani tudi

LINA (G261FK T32NF2ood

Vaje:

bl @lFa2arK 62R2 OdldzRSydGes
YI LINBRI@lIYy2AK® {y2@3 02R
LIN} 1GAB8YAK LINRPOofSY2@ & L
L2 dzRII NB{ yI alyvyzadzay&y
LYLX SYSYGANIXrtA 02R2 @S6
R2YF6S yrFf23S0 LI GdzRA 2

seminarske naloge). Naloge bodo definirane tako, da
02R2 YyIR3INI2S@ItS Ay R2L
h{® ~GdzRSyiaS o02R&mjay f 213
52YF6S Ay aASYAYINR|1S ylI¢
bl YSY R2YIFI8AK Ay &SYAYIFN
2Y2326A0AZ RI @ LIN}{1aar 1
OS ali njegove dele in se tudi tako spoznajo s
problematiko operacijskih sistemov.

Temeljna literatura in viri/Readings:

14. OS and distributed systems: problems, solutions,
trends

15. OS and in speciplrpose systems: redime
systems, OS and multimedia, trends

16. Selected examples of OS (Wé explained above).
Tutorial:

Students will use the topics given during the lectures
independently solve practical problems (with the
assistance of the TAs if needed). They will implement
several smaller programs (home works) as well as lar
programs (seminars) that can be parts of a simple OS
Students will present their results at the tutorial.

Home works and seminars:

These are necessary for a student to understand how
operating system works and independently practice tt
design and implemstation of a simple operating
system.

A. Silberschatz et al.: Operating systems concepts, Wiley, 2007.

. ® w2OoOA6Y
Dodatna literatura

hLISNI OA2aq A

aradsSyYa

0@ LINRALINI GA 0D

1. A. Tanenbaum, A. Woodhull: Operating systems: design and implementt@niiceHall, 2006.

Cilji in kompetence:

/I Aft2 LNBRYSGF 2S5 LR2RIFGA
A2R20YAK 2LISNIr OACA1AK &A
NFTEAGYAK @NEGF K NI 6dzyl f
strojno in programsko opremo ter uporabnikom);
pojasniti naloge, zgradbo, delovanje, implementacijo i
d2RSt20lya2S aSaidl OyaAK RS
trendi in razvojnimi alternativami OS.

t NEBROARSYA OlGdzRA2&1A NXBI
~0dzRSYy i 062 L} 2LIN} gt 2SyS
- poznal zgodovinski razvoj OS in njegovih komponen
- poznal vlogo in rabo sistemski klicev;

- poznal vlogo in rabo procesov, niti in algoritmov za
Yy2AK2@2 NI T OND6FyaST

- poznal vrste medprocesne komunikacije in
sinhronizacije;

LRTYyEFE (tlFaraéyS LINRoOfSY
ITNRGABYAK 2RaS120z Ay Yyl
semaforji, monitorij itd.

- poznal vlogo in delovanje navideznega pomnilnika,
RIG2GS6yS3r aradsSyYyl s @Kz
SLRTYyEFE yIE@AYS 6 (B2 283 0
- poznal izbrane sodobne OS .

Refleksija:

Razumevanje osnovnih principov delovanja sodobnih
operacijskih sistemov in razumevanje njihove vloge v
d42R20YSY NIGdzylftyAO1SY a
Prenosljive spretnostiniso vezane le na en predmet:

Objectives and competences:

To gain good knowledge of operating systems; to
understand the role of OS in various computer systen
to understand the trends in the development of OS.

Intended learning outcomes:

After the completion of the course the student will:

- know the historical development of OS and its
components

- understand the role and use of sistem calls;

- understand the role and use of processes, threads, :
their scheduling algorithms;

- understand the methods of process communication
and synchronization;

- understand the classical problems of sinhroniaaf
such as The Critical Section Problem, and the metod:
their solving by semaphors, monitors etc.

- understand the role and workings of virtual memory,
file system, and 1/O system;

- know methods of protection and security;

- know some selected conteporary OS.

Reflection:

Understanding how the OS works and how together
with hardware makes a computer system useful.
Transferable skills:



I 02S ylFI6NI2@kyeS Ay NI I (thesearemany and useful in other subjects. For
opreme (npr, zbirnikov, nalagalnikgv, povezovalnikov, example, the ability to plan, design, and implement
A2y At YAl 280d [ O2F LINR T I system programand especially large programs.

aSi2RS LRdzxS@Fyal Ay dz6 S Learning and teaching methods:

t NBRIF @l ya2ls R2YI6S yI f 23 Lectures, tutorial, home works, seminars.
G2 Ko t2dzRIFNB] 2SS yI &L

RSfdz LINA R2YI6AK ylf23FK

blF6AyA 20SyaSglyalyYy 58t S0k ? Assessment:

blr6Ay oOLMAAYA AT LAGT « Type (exam, oral, coursework, project):
projekt):

{LINRPGY2 LINBGSNEBIFYy2S « 5000%  Continuing (homework, project work)

in projektno delo)

Y2y 6y 2 LINB@SNEBFy2S ol 5000%  Final (written and oral exam)

Ocene: 610 pozitivno, 5 negativno (v skladu s Grading: 610 pass, 5 fail according to the rule:
Statutom UL). of University ol jubljana).

Reference nosilca/Lecturer's references:

2L.9WZ ! ®s {[LzbLYZ .®X wh.L23 . o ¢ RaalleCcpmpuit SEA (&
31(8/9):[900}912, 2005.

{1 [L{¢LhZ ! X 2L.9WX | &z = 9dkjtDBrmbdelling and sintulatiwchdath @rills: an
extension to GridSinConcurr. comput.20(13):15941609, 2008.

¢wh. 9/ 3 wodI ~¢9wYZ ad> wh. L2 . @& /2YLMzildAazy+ €t O
Galerkin methodsComput. struct.87(1/2):8190, 2009.

aLl 9[ L2535 WoZ -attributelpdilems Compbit Gpfiniizo dpi7(3):553566, 2010.

aLl 9[ L2 WX a!l Wh| . X2 -sta@eflexiblechoicéd @oblemnis drder unbertdingzir. J. Oper
Res. 201(2):399403, 2010

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

' 2bL Db!

2wt COURSBE aYRLABWS

Predmet: Organzacija in management
Course title: Organisation and Management
~0dzRA2a1A LINBPBINFYA Ay aid2~0GdzRA2a1l avYSHLetnk  Semestri
wlk 6dzyl t yAOG@2 Ay AYTF2NNICbA 6fSyAd@dS o3 letnik Letni
Univerzitetna koda predmeta/University course code: 63250

Predavanja Seminar Vaje Yt AYAG6y Druge oblike Samostojno ECTS

Ol dzR A i delo
45 10 20 105 6
Nosilec predmeta/Lecturer: ¢2YFO | 208t 2t
Vrsta predmeta/Course type: izbirni predmet /elective course
Jeziki/Languages: Predavanja/Lectures: {t28SYyO6AYI
Vaje/Tutorial: {t28SYO6AYLl

t2322A 1 @l1te2d66AisSgd @ R
obveznosti:

Vsebina:

t NBRYSG LRINRGI (fadyS

managementa in vedenja v organizacijah in sicer:
opredelitev pojmov (organizacija, poslovanje, poslovn
Y2RSt 0T R2t26t2A01S OSRS
I dza LSOy 2 R Sdstaogt gfodvacijad 2 a
znanje, spretnosti, medsebojna interakcija) razumeva
gradnikov poslovnega modela (predpostavka vrednos
1f2dz6yA NBR1A GANRIT 1fad
formula); analiza poslovhega modela (spoznavanje
poslovnega model, vrednotenje ustreznosti poslovneg
Y2RSt IS RAFIAy2aiAOANIyeS
stanja, opcijski pristop k iskanju sprememb poslovnec
modela).

Temeljna literatura in viri/Readings:

Prerequisites:

Content (Syllabus outline):

The content covers the following contemporary key
topics from organization, management and
organizaional behaviour: key definitions (firm,
organization, business, business model); determinant
of individual behaviour in organizations (personality
characteristics, motivation, knowledge, skills,
interpersonal interactions); fingrained look at the
elements of the business model (value proposition,
scarce resources, business activities, and profit
formula); analysis of the business model (identifying t
business model, evaluation of the business model,
diagnosis of the problems of the business model,
strategic options approach to the identification of
solution for the problems).

Daft Richard L. and Marcic Dorothy: Understanding Management: Seventh Edition. Mason, Ohi&/VEstetim

Cengage Learning, 2010, 672 page
LTOo2NJ iSYSt_2yAK Ay

42R20YVAK

Tylryad@gSyar 6tlylAr &

selection of fundamental and contemporary scientific articles from the field of management, applied psycholc

and sociology).

Cilji in kompetence:
¢SYStaya
1t2dz28y A YA

OAf 2 LINBRYSOI 2
BEASOAYLlF YA 2NBEI

Objectives and competences:

The objective of the course is to present to students k
topics from the fiéd of organization and management,
which will enable them to successfully perform in




GFr12 2Y2326A0A
funkcije v podijetjih in zavodih.
Za dosego svojegacifaz LINA  OG dzRSy (i .
aft SRS6S alLlrazoyz2adAy

Ol dzRSY(iA Y2Nl 22 2a@22A0A
in managerskih vsebinah,
OldzRSy(iS 2S5 LI2GNBo
NEOS@lyeS 2NBIFYAT L
podijetjih inzavodih,

Ol dzRSY A Y2NI 22 NI T dzySia
poslovanja in organizacije ter problematike vzpostavit
in spreminjanja informacijskih sistemom v podijetjih in
zavodih.

dza LIS Oy 2 2

y

2 d
OoOAreca

t NEROARSYA OGdzRA2a1A NBI
~0dzRSYGA o02R2 GSYSta2Al2
vsebine organizacije in managementa.

~0dzZRSY (A 02R2 alLl2azoyi |
ONBRy2GSyal (ftadzyAK @as
~0dzRSYydiA 062R2 Y2NIfA 132

LIN} 1GAB8YSY LINAYSNHz 208y S
YIYylF3ISNBR]1AK RS2l QGyAl120
~0dzRS¥2 2¥Y2326Sy 2 dza LSOy
management podjetij in zavodov z razvojem njihove
all2az2oy2aiA LINBdz SOl yet
managerskih problemov.

t NBRYSG 02 OiGdzRSyil2Y 2VY2
lastnega delovanja v podjetju, kot tudizumevanje
LINEOfSYFGAT1S 2RYA1 20 YSR
dejansko opravljenim delom.

~0dzRSYGA 02R2 LINAR2OATL A
skladnosti posameznikovih kompetenc z organizacijsl
LINARGIF 1 20Fye2Aszs alflRy2ada
ter informacijskim sistemom v podijetjih in zavodih.

[N

aSi2RS LRdzwS@Fyeal Ay dzS
Predavanja, vaje s skupinsko diskusijo, igro vlog in
AAYdz F OA2F YA NBaAayASGYyAK &
LINI 10A6y2 GAY&a12 LINR2S|
s predstavitvijo narejenega.

management roles in enterprises and government
institutions.

To reach this objective the following student
competences need to be developed:

students have to acquire thenkwledge from key topics
of organization and management,

students need to learn how to examine and solve
organizational and management issues in enterprises
and government institutions,

students need to understand the interconnectedness
organization anananagement issues with information
system deployment and change issues.

Intended learning outcomes:

The students will gain a thorough understanding of ke
topics in organization and management.

The students will be able to critically analyze, syntesi:
and evaluate key topics of organization and
management

The students will need to demonstrate their practical
ability to evaluate key organizational and managemer
characteristics for 3 publicly traded companies.

The students will be able to examine and solve
organizational and management issues thus enabling
them to occupy management positions.

The course will enable students to critically evaluate
their work as well as what is expected of them in a
managerial role in enterprises and government
institutions.

The students will gain a broader view and undersliag
about the needed personrganization fit, needed
alignment in enterprises and government institutions
between business and organization on one side and
information system on the other.

Learning and teaching methods:

Lectures, exercises with group discussion, role playin
simulations oreal world situations, case studies, teamr
project work on seminars with required presentation c
the results.

bl6AYyA 20SyeSglyalyY 58f S0k 2 Assessment:

blF6AY OLAAYA AT LAGET Type (examination, oral, coursework, project):
projekt):

Individualna seminarska naloga 50,00 % Individual project work

{LINRGYy2 LINBOSNEBIFY2S 1 0,00% Continuing homework from exercises;dlass
vajah, sodelovanje na predavanjih participation.

Pisni izpit 50,00 % Final written exam

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

Reference nosilca/Lecturer's references:
R2ZOPRNI ¢2YIFO | 20Sf 2t
hoal @t 2SyA 6t y1A

@ NB ¢hk grimée: 1

Grading: 610 pass, 5 fail (according to the rule
of University of Ljubljana).

GrAa21AY FL{1G2NBSY



Fd | h+9[ WIS ¢2Yl O +! +th¢L23 51 Y 2-bagell mgdel foeyalding.e2 O
learning and conventional pedagogical activities in nursing. Assessment & evaliadiigher education, ISSN
1469297X, August 2015, ilustr. http://dx.doi.org/10.1080/02602938.2015.1075957, doi:
10.1080/02602938.2015.1075957

0d +wlh+9/ 3 {AY2YZ I h+£9[ WX ¢2YFOX ! +th¢L2T 5FY
softwareprojects : Stakeholder resistance. International journal of project management, ISSN 8283 Print
ed.], Aug. 2015, vol. 33, iss. 6, str. 1273, graf. prikazi, tabele, doi: 10.1016/j.ijproman.2015.03.007

Od | h+9[ W' X ¢2YFO0Z ZLRE[ S/ NVREYIDt SHILARZNAYHt BKS Ay
comprising information system development methodologies on strategic business gealsological and
economic development of econom$SN 2028913. [Print ed.], 2015, vol. 21, no. 6, str. 8818, ilustr.
http://www.tandfonline.com/doi/pdf/10.3846/20294913.2015.10741360i: 10.3846/20294913.2015.10730.
Rd allbL22 #Af2lyE 1h+z9[ WX ¢2YFIO0Od ¢S OKAY3I dzaSN
course : analysis of students' opiniofrgternational journal of engineering educaticiSSN 094949X, 2014, vol.
30, no. 4, str. 90B15.

ed | hx9[ W X ¢2YIFOX ! {L[9/!'{= htS3alazx w!'tbLYZ w2]
strategic information systems planning success in an enterprise. Technological and economic development «
economy, ISSN 202813. [Print ed.], 2013s0l. 19, no. 3, str. 46888, ilustr.
http://www.tandfonline.com/doi/pdf/10.3846/20294913.2013.818591, doi: 10.3846/20294913.2013.818591
FO £! +th¢L2T 5FY2FEysS IThx9[ WS ¢2YFO0Od LYLINROAY3I
and its impat on enterprise performance. Computer science and information systems, ISSN2B2(Print ed.],
Jan. 2012, vol. 9, no. 1, str. 2687

3¢ al!lbL23 zAf2lyZ I h+9[ WX ¢2YFO® hy dzaAy3a LI Iy
and Sftware, ISSN 0164212. [Print ed.], Sep. 2012, vol. 85, no. 9, str. 20885.



http://www.tandfonline.com/doi/pdf/10.3846/20294913.2015.1074130
http://dx.doi.org/10.3846/20294913.2015.1074130
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Predmet: hNBFYyATF OA2I

Course title: Computer Systems Organisation
~0dzZRA2a1A LINPINI YA AY

wlk 6dzyl t yAOG@2 Ay AYTF2NNICbA

Univerzitetna koda predmeta/University course code:

NI 6dzy | t yAOLAK

ad2~GdRA2&T |

araasSyzo

a Y S Letnik
6t SYAuU@S

Semestri
0 ( 2. letnik = Zimski

63218

Predavanja Seminar Vaje Yt AYAG6y Druge oblike Samostojno ECTS
Ol dzR A i delo
45 30 105 6
Nosilec predmeta/Lecturer: t I GNAOA2 . dzf A O
Vrsta predmeta/Course type: obvezni predmet/compulsory course
Jeziki/Languages: Predavanja/Lectures: {t28SYyO6AYI
Vaje/Tutorial: {t28SYO6AYLl

t2322A 11|
obveznosti:

Vsebina:

Predavanja obsegajo naslednja poglavja:

t 2t LINB@G2RYAOlF GSKy2f23A
gradniki v tehnologiji CMOS, urin signal, sinhronizacij
metastabilnost.

Vhod in izhod: osnovne lastnosti V/I naprav, V/I
LINR 1t 2dz61 A

Paralelni V/I krmilniki

Serijski V/I vmesniki

Prekinitve in prekiitveni krmilniki

Prekinitveno voden V/I

Neposreden dostop do pomnilnika, krmilniki DMA
t2YYATfYyAOllF KASNI NKAZI X
Prenosne poti, vodila

Vrste prenosov: sinhronski, asinhronski, eksplozijski,
ukaznaprotokolski, izvornesinhronski

Paraleny A aAad0SYAY @S62SRNY)
t NBRLI2YYATtYyAOll aiftlRyz2a
Vsa poglavja bodo podprta s primeri iz prakse: Intel
Nehalem microarchitecture, Intel Ivy Bridge chipset in
STM32F4 SOC.

Temeljna literatura in viri/Readings:

gltedsrAiSo @ R

Prerequisites:

Content (Syllabus outline):

The course consists of the following chapters:
Semiconductor CMOS technology, logic levels, basic
CMOS elements, clock, synchronization and meta
stability

Input and output: basic I/O block and its properties
Parallel I/0O adapters and controllers

Serial I/0 adapters and controllers

Interrupts and interupts controllers

Interrupt driven 1/O

Direct memory access, DMA controllers

Memory hierarchy, virtual memory

Transmission lines, buses

Data transfer: synchronous, asynchronous, burst,
command sequencing, soursynchronous

Parallel systems: muitand manycore systems

Cache coherency

All chapters will cover the case studies: Intel Nehalen
microarchitecture, Intel lvy Bridge chipset and STM3Z
SOC.

D. A. Patterson, J. L. Hennessy: Computer Organization and Design: The Hardware/Software Interface, The

Revised Edition, Elsevier 2012.
D. Kodek! NK A & S & dzN&

Zapiski s predavanj, graditol @ 28 Ay

Ay 2 NEI Y ABITind Aj@lanakdos dzy | £ v A O1 A K
a0 NA

aai

ATLAGA Yy R2YF6A &adnr




D. A. Patterson, J. L. Hennessy: Computer Organization and Design: The Hardware/Software Interface, The

Revised Edition, Elsevier 2012.
5 Y2RS1Y ! NKAGS{ GdzNY

Ay 2N, Ljyblaha 2008 2 |

N} Gdzy b £ yAO

Lecture notes, exercises and old exams published on the course home page

Cilji in kompetence:

Cilj premeta je spoznati delovanje in orgacipa
RAIAGIFEYAK NI G6dzyl £t yAOl AK
aS aAradsSvyall LINRBAINFY&a]l
opremo ter kako trendi v tehnologiji in aplikacijah
vplivajo na neprestane spremembe v organizaciji

NI 6dzy I f yYAOTAK aAadsSyz2go

PSROARSYA OildzRA2a1A NBIT d
t2 dzZALISOy2 2LIN) @gf 2SySY Y
T Y20YAY

wlk1TdzyYSGA &dNHzl GdzZNE Ay 2N
sistema

wktTf20A0A RStE201IyaS 3INIR
LkhX LINB1AYAGBSYA (N¥YAfY
wkTdzySGaA Ay NITt20A0GA RS
6ALIRG o{5w!aX 55w {5w! auv
wlkTdzySGA arayrtsS Ay 61 &z
6ALAK Aghavdiidi 2 2 f

wlk T dzYSGA Ay NITf20AGA RS

V programskem jeziku C napisati nizkonivojske
programe za uporabo I/O, DMA, prekinitvenega
ITNYAEYALFIZ 61 &a20yA120 11
V programskem jeziku C napisati callback funkcije
prekinitveno servisne podprograme ter implementirati

ITrYSyeal @2 {(12yidSiaidlr ylI a
MSG2RS L2dz6S@lyal Ay dzS

Predavanja s sprotno predstavitvijo realnih zgledov,

fro2NrG2NRA2al1S dFasS yI |
Y2RSNBY NIYGdzyltyAOlA aira
vmesnike/krmilnike, ki jih spoznajo na predavanjeih te
R2YIF6S ylIft23So

Objectives and competences:

The goal of the courss to teach the design and
operation of a digital computer and to better
understand why hardware is and how system softwar
interacts with hardware, and to understand how the
trends in technology and applications drive continuing
changes in the field.

: Intended learning outcomes:

After the completion of the course a student will be ak
to:

Understand the internal structure and organization of
computer system

Explain principlesrad functionality of the basic building
blocks: 1/0, DMA controller, interrupt controller, timers
bus

Understand and explain the principles of the modern
memory chips (SDRAM, DDR SDRAM)

Understand SDRAM signals and timings; understand
signal, timings andrptocols on the buses

Understand and explain the principles of virtual memc
Write low-level programs for I/O, DMA, interrupt
controller and timers in the STM32F4 SoC

Write caltback functions, interrupt handlers and
contextswitching routines using C

Learning and teaching methods:

Lectures with modern case stedi, a series of lab
assignments using modern computer system and
programming tools to develop drivers for all
devices/controllers presented in lectures, and
homeworks.

bl6AYyA 20SyeSglyalyYy 58f S0k 2 Assessment:

bF6AY OLAAYA AT IRAG A\ Type (written examination, oral examination):
{LINBGYy2 RSft2 LRGS{I ( 5000%  Continuing work (homeworks, midterm exams
projektnega dela in kolokvijev. project work).

Y2y 6y 2 LINBOSNEBFyYy2SY | 5000%  Final: written and oral exam

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

Reference nosilca/Lecturer's references:
l+w!ah+xL0X !fSl1aSax .!.

Grading: 610 pass, 5 fail (according to the
Statute of UL).

L0322 AR SY[1U0ZX wt! FLI2NR BAd2OD V13y

squaring circuit with error compensation for DSP applicatibfisroelectronics journal014, vol. 45, iss. 3, str.

263271.

29~bhz!ws w213X wL{hW9+LOZX

+t I RAYANE .AGPU nalemeraBoyi pf

a structuralsimilarity-based aerialmage classificationl. supercomput Aug. 2013, vol. 65, no. 2, str. 9986.

[ LOZ tFIdNROA2I D! ~¢Lbs

+ $4 St | 2-Based mtegraked dnvirdhaienyfa

computer architecture Comput. appl. eng. edydar. 2013, vol. 21, no. 1, str. 35.



[hewL2S ! NROZ .!'[LOZ tFGNROAZ2® 1 LK AOlIOoAfAGE 2F
NeurocomputingNov. 2012, vol. 96, str. 555.
P LOZ tFGNROAZ2Z 5h. w! 9/ 3 ¢2YFOd 'y |LIINBEAYLFGS
large distance between memory referencdssupercomput2011, vol. 56, no. 2, str. 22814

. L0OX ®%RSYy {1l = ! +w! ah = AnOt&rativefo§atitBnficantltiplieMicropBoZesst nhiciiosykt.O
2011, vol. 35, no. 1, str. 283
/] St20yl o0A06fA23aANI FA2F AT NX® LINRFO® tF INAOAI . dzf AB I
http:// sicris.izum.si/search/rsr.aspx?lang=slv&id=11542



http://sicris.izum.si/search/rsr.aspx?lang=slv&amp;id=11542
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Predmet: Osnove digitalnih vezij
Course title: Introduction to Digital Circuits
~0dzRA2a1A LINBPBINFYA Ay aid2~0GdzRA2a1l avYSHLetnk  Semestri
wlk 6dzy t yAOG@2 AYy AYTF2NNICbA 6fSyAdG@S o1 letnik Zimski
Univerzitetna koda predmeta/University course code: 63204
Predavanja Seminar Vaje Yt AYAG6y Druge oblike Samostojno ECTS
Ol dzR A i delo
45 30 105 6
Nosilec predmeta/Lecturer: Nikolaj Zimic
Vrsta predmeta/Course type: obvezni predmet/compulsory course
Jeziki/Languages: Predavanja/Lectures:
Vaje/Tutorial:
t2322A 1 @1t2dz6AGSP @ R Prerequisites:
obveznosti:
Vsebina: Content (Syllabus outline):
predavanja: lectures:
1. Realizacija avtomatov 1. Boolean algebra
2. Osnove VHDL 2. Switching functions and circuits
3. t NEANF YIOAf Yl f23A6YI 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 Arithmetical and logical circuits
8. Strukturalna preklopna vezja (kodirnik, dekodirnik Sequential circuits

multiplekser, ROM, ...)
9. | NAGYSGAGSY2 f23aA6yIl @S
)]

Automata design

. Automata realization

10. VHDL basics

11. Programmable logic circuits

©ooNo

10. { S1 @Syé6yt @Sial
11.bF 6 NIi2@FyaS | ga2YI G2

Temeljna literatura in viri/Readings:

Osnovna:

WP +ANI YOGS [23A6YyS 2ay2@0S 2Rt26lyal Ay LkRYyaSyet
informatiko, 1996, ISBN 963209-01-9.

. Lebar Bajec, Preklopne strukture in sistemi: tbirkNE OSY A K LINAYSNR @ Ay vyl 23

NI 6dzy | f yAOQG@2 Ay AYIBNWI| GA12Z HWnnuX L{.b dcwm
a® az2012y3 tNALNI @S yI @Fra2S T LINBRYSH hayz2@S RA
M. Morris R. ManoMichael D. Ciletti, Dital Design: With an Introduction to the Verilog HDL, VHDL, and

SystemVerilog (6th Edition), 2017, 0134549899




Cilji in kompetence:

~0dzRSYdA @ 219QANMz G§S3I L
iTylryal a LRRNBG62F RAIAGL
2ay2@8YAYA INIRYALA @ NI 6

obravnavolei SKo® { ST ylyAiec2 as$s
strukturah in sistemih, pomnilnimi celicami isr@vami
avtomatov.

t NEROARSYA NB 1
Znanje in razumevanje:
t 2 dzaALISOYySY
T Y20S8yy
izkazati znanje in razumevanje osnovnih principov
digitalne logike,

uporabljati postopke minimizacije preklopnih funkcij,
razumeti in uporabiti $tHz] G dzNJ € Sy T I LJ
dzLI2 N} 6 AGAf RRAGYB GBSV 21 |
NI} T dzySGA RSt20FyeS asSioSs
analizirati delovanje avtomata,

OlidzRA 241 A

Tr1tadz6]dz (S

NEBFEEATANIGA F@G2YLG 1T 2
Uporaba:
'LI2NI Ol 2ay2@0yAK 2NEBRMa&
Sy2aiGl @yAK t23A6yAK ailfz2
Refleksija:

{LRT Yyl @lyeS Ay NIT dzySgly
njeno aplikacijo na konkretnih primerih s enostavnih
t23A6YyAK Ay &S| UOSYyS6yAK ¢
Prenosljive spretnostiniso vezane le na en

predmet:

Uporaba binarne logike.

b 6NI2@Fy2aS Ay AT 3INFRyetk

Metode
LJ2 dz6 S ¢
- AY ¢

Predavanja

Learning and teaching methods:

Objectives and competences:

The object of this course is mastering and
understanding efficient practical solutions and gaininc
thorough understanding of digital logic, time in digital
domain, memory cell and basic of the automaton.

Intended learning outcomes:

Knowledge and understanding:

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

understand the basic principles of digital logic,

use techniques for minimizgnswitching functions,
understand and apply a structural logic functions,
use arithmetic logic circuits like building blocks,
understand the operation of sequential logical circuits
analyze the operation of the state automaton,
realize an automaton wittogical circuits.
Application:

Using basic tools for circuit development and
realization.

Reflection:

Comprehension and understanding of the basics of
digital circuits design.

Transferable skills:

Boolean logic concepts.

Basic digital circuits design.

) | Lectures, lab practice.

laboratorijs
ke vaje.

bl 6AYA SyeaS g
bl 6AY ayax A
projekt):

{LINRB Y2
in projektno delo)
Y2Y6Yy2 LINSOSNEBIy2S ol
Ocene: 610 pozitivno, 5 negativno (v skladu s
Statutom UL).

20 Fyely
0 LJA TLAGE «

LINEGSNELFYy2S «

Reference nosilca/Lecturer's references:
! {,[/719bYhz! X

Ly lFadlraixal s

58t SOk 2 Assessment:

50,00 %

50,00 %

aw! %Y aAKI X %LalL/ X bA

analysis of genetic oscillators. IEEE/ACM transactions on computational biology and bioinformatics, ISSN 1£
5963. [Print ed.], May/Jun. 2017, vd4, no. 3, str. 72727,



.hw5hbX WdzZNB>X ah~YhbX aAKIX %Lal/3X bA{2tler aw!¥%
modelling of biological systems with uncertain kinetic data. IEEE/ACM transactions on computational biology
bioinformatics, ISSN 154563. [Print ed.], 2015, vol. 12, no. 5, str. 13199

t9¢whbLXZ alGidAl T %Lal/ 3 bA(2tles aw! %X aAKlIXZ ah-~
networks with multiple binding sites. Journal of computational biold§gN 1066277. [Print ed.], Mar. 2015, vol.
22, no. 3, str. 21226,

~h.9w[ZX 52YSys %LalL/ 3 bAal2fla [9hb!w5s5L{=Z ! SOz
algorithm for mobile applications. Journal of sighal processing systemgffial simage, and video technology, IS:
19398018. [Print ed.], 2015, vol. 79, no. 3, str. 2266,

t 92! wX tNAY20XI aw! %S aAKFIX %lLalL/ I bAl2ftl a2z Wlob9¢
cellular automata logic gate problem by meansdfabatic switchingJapanese journal of applied physitSSN
00214922, 2008, vol. 47, no. 6, str. 506006



' 2bL Db!

2wt COURSBE aYRLABWS

Predmet: Osnove informacijskih sistemov

Course title: Introduction to Information Systems
~0dzZRA2a1A LINPINI YA AY

wlk 6dzyl t yAOG@2 Ay AYTF2NNICbA

Univerzitetna koda predmeta/University course code:

ad2~GdRA2&T |

a Y S Letnik
6t SYAuU@S

Semestri
0 ( 1. letnik Letni

63215

Predavanja Seminar Vaje Yt AYAG6y Druge oblike Samostojno ECTS
Ol dzR A i delo
45 30 105 6
Nosilec predmeta/Lecturer: 5821y [ BOoA6
Vrsta predmeta/Course type: obvezni predmet/compulsory course
Jeziki/Languages: Predavanja/Lectures: {t28SYyO6AYI
Vaje/Tutorial: {t28SYO6AYLl

tz2322A 11 R

obveznosti:

gltedsrAiSo @

Vsebina:

Informacijski sistem, podatki, informacije, znanje,
Entropija in informacijski sistem,
+NBRy2GSy2S AyTF2NX¥I OA2 o
informacijskih sistemov),

Poslovni sistem, poslovne funkcije, poslovni procesi,
wlk @yA 2Rf26Fy2al @ LlRatz2¢
2LISNY GAGY S GHL{1GASY Il AY
Kategorije informacijskih sistemevransakcijski,
upravljalski, povezovalni,

Informacijske tehnologije in informacijski sistemi,
Poslovne aplikacije, funkcionalni informacijski
podsistemi,

Integralni poslovni informacijski sistemi (ERP),
Informacijskd A a G SYA Ay dza SOy 2:
R2aS3alyeasS 12y1daNByéyS LN
Poslovncg informacijska arhitektura (povezave med
poslovnim sistemom oz. poslovnimi procesi z

FLIX ALFOACEYA AYF2NXNI OACA
infrastrukturo),

Informacijski sistemi inlektronsko poslovanje (B2C,
B2B, B2G),

Informacijski sistemi v storitvenih dejavnostih,
Informacijski sistemi v industriji.

Napredne tehnologije pri razvoju informacijskih
sistemov.

Temeljna literatura in viri/Readings:

Prerequisites:

Content (Syllabus outline):

Information system, data, information, knowledge
Entropy and Information system

Evaluation of information (business impact of
information and information system)

Enterprise, business functions, business processes,
Decisioamaking levels in enterprises (transactional,
operational, tactical and strategic)

Categories of information systems (transaction,
management, integration),

Information technology and information systems
Business applications, functional information
subsystems

Enterprise Resource Planning (ERP) system
Information systems and businessesffiveness
achieving a competitive advantage

Enterprise architecture (relations between business a
IT domaing e.g. links between business processes,
applications and technology infrastructure)
Information systems and electronic business (B2C, B:
B2Q

Information systems in the service sector,
Information systems in the industry.

Advanced technologies in information system
development.




Steven Alter|nformation Systems: Foundation of-business Prentice Hall College, 2001.

hQ. NASY WI YSaMamageheni Ihfaamatos SystEr@ViEGrawHill/lrwin, 2010.

Rolf T. Wigand at alptroduction to Business Information SystemSpringer, 2003.

Avison David, Fitzgerald Gugformation systems degelopment: Methodologies, techniques & too]2006.

Cilji in kompetence:

I A

LINBR&AGI OAGA

NJ

fe LINBRYSGF 2SS OGdzRSy
1ft2d6yS 12yC
TEAG6YS 11 GS32NKB&E masip h2

vlogo informacijskega sistema v poslovnih sistemih.

vyl yars 1A 2AK OGdzRSyGA
1f2dz6yl T NITdzyS@ryasS R

informacijskih sistemov.

+

21 GANHz € 02NF G2NR2A] AK

spoznaajo sodobne informacijske tehnologije in

NI

i g22yl 212tals 1A az y

aplikacij za podporo informacijskim sistemom.

t NERARSYA

t 2
w

w

aSti2RS

OGdzZRA2&1A NBI
dza LISOy SY Tl 1tedzldz (S

sposoben izkazati znanje iz poznavanja osnovnih

L2aY2 a LRRNRG62F AYyF2N

razumel umestitev informacijskega sistema v

kontekst poslovnega okolja in potrebo po vpeljavi

poslovni sistem,

razumel vlogo informacijskih tehnologij v okviru

soddonih informacijskih sistemov,

uporabljal informacijske tehnologije za razvoj

NI 6dzy f yAOl 2 L3R RLINIAK

LTyl Ay NIT dzySt dAat

YIE 12y 1NBGYAK LINRAYSNRK

sistemov (npr. preizkusi delovgwv konkretnem

razvojnem okolju),

uporabljal sistem za obvladovanje verzij in

podporna orodja za delo v skupini,

dzLI2 N} of2Ff LY¢X LIAAayS3

komunikacijskih spretnosti pri medsebojnem

vrednotenju izdelkov.

L2 dz6 S@Fyal Ay dz6S

Predavanja, laboratorijske vaje, seminarske naloge.
Poseben poudarek je na seminarskih nalogah, kjer

OGdzRSYGA &l YA N¥T @grezsSez
Ay 20 GSY (S2NSBiApiaksod.
bFr6AYyA 20SyaS@ryaly

blF6AYy OLAAYA AT LAGIE «

projekt):

{LINRGOY2 LINSGSNEBIya2S « 5000%
in projektno delo)

Y2y 6y 2 LINBOSNEBIFy2S ol 5000%

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

Reference nosilca/Lecturer's ferences:

Objectives and competences:

The aim of the course is to present students key
concepts of information systems, different categories
information systems and their role in enterprises.
Knowledge that students acquire in this course is
fundamental to understand the operation and use of
modern information systems.

Through laboratory exercises students become familii
with modern information techologies and
development environments for computer applications
development to support information systems.

Intended learning outcomes:
After the completion of the course awgtent will be able

to:

w

w

w

understand basic concepts in the field of
information systems,

understand information system placement in the
context of business environment and the need for
its deployment in an enterprise,

understand the role of information techhagies in
the context of modern information systems,

use information technologies for the development
of computerized information systems,

understand and be aware of harmony between th
theory and practice on concrete examples from tF
field of informationsystems (e.g. functional testing
in the specific development environment),

use version control system and support tools for
collaboration in teams,

use ICT, written reports and communication skills
peer-review of software products.

Learning and teaching methods:

Lectures, laboratory exercises and semindtarticular
emphasis is placed on seminars, where students
develop an example of an information system and tht

I y I transfer their theoretical knowledge into practice.

55t SOk 2 Assessment:

Type (examination, oral, coursework, project):

Continuing (homework, midterm exams, proje
work)

Final (written and oral exam)

Grading: 610 pass, 5 fail (according to the rule
of University of Ljubljana).



[ B0AG6Z 5Sel y3> EmglogrSamarntid W ®chnologies in financial instruments trading.
International Journal of New Computer Architectures and their Applications. 1(2), stl.8067

[ GoA6L 5S2Fys LI (21 Hadiidth@infanaation HNatenldS/al@ment-witkEPanGrémia
view on data Computer Science and Information Systems. 7(4), str: 788.

[ F@OAG6Z 5S2Fys> I ait SOntaogybasé Bi-Agent Systrnkgd Auppbrt bugdngs®user
and managementTechnological and economic development of economy, 16(2), str- 327.

[ F@0AG6Z 5S2l ys Faditatingdnidogyaévéld@meyitdvithicantinoo®s evaluatiotnformatica,
21(4),str. 533-552.

[ F GoA6Z 5S2FysI Rapk oOndoyiDevalbphdht mbdel basedion Business Rules manageme
approach for the use in business applicatigriOth International Conference on Enterprise Information System:
Celotna bibliografijée na voljo na SICRIS / Complete bibliography is available at SICRIS:
http://www.sicris.si/search/rsr.aspx?lang=slv&id=18907



http://www.sicris.si/search/rsr.aspx?lang=slv&amp;id=18907

' 2bL Db!

2wt COURSBE aYRLABWS

Predmet: Osnd&@S YIFGaSYFGA6YyS ylFtAl S
Course title: Calculus
~0dzRA2a1A LINBPBINFYA Ay aid2~0GdzRA2a1l avYSHLetnk  Semestri
wlkédzyl t yAOlU D@2 AY AYF2NNICbA 6tSyAddS 61 letnik Zimski
Univerzitetna koda predmeta/University course code: 63202
Predavanja Seminar Vaje Yt AYAG6y Druge oblike Samostojno ECTS
Ol dzR A i delo
45 30 105 6
Nosilec predmeta/Lecturer: SA Tl £ AN
Vrsta predmeta/Course type: obvezni predmet /compulsory course
Jeziki/Languages: Predavanja/Lectures: {t28SYyO6AYI
Vaje/Tutorial: {t28SYO6AYLl

t2322A 1+ @1t2dz6A0S0 @
obveznosti:

Vsebina:

1. wSItylr OGS@Atlz (12YLX S 1.

zaporedja, vrste.

2. Funkcije: osnovne lastnosti, graf, zveznost in limil 2.

funkcije, lastnosti zveznih funkcij, bisekcija in
asSityidylr YSi2RIF 11 NBO
funl OA2S @Sé6

3. Odvod: definicija in geometrijski pomen odvoda,
LIN}F GAE L T+ NIYG6dzylyeS A
LI NOAFf YA 2R@G2RA Tdzy1 O
pravilo, diferencial in linearna aproksimacija
Fdzy1 OA 2SI f QlIPNILBAAISVE(R &
ALINBYSyfteAagl® | L2NF oI
t21FHtyA
optimizacijskih nalog. Taylorjev polinom in
Taylorjeva vrsta.

4. LYGSaANIXtyYy ySR2t26SyA A
L 206AY Sd SANRGYBY & Sy &
R2t268yS3t
YySi2RIFI0ox 1T @STF YSR ySR
integralom, primeri neelementarnih funkcij.

5. GAFSNESYyOAlIftyS Syr6o6SYy
RAFSNBYOAIftYAK Syl 6062
spremenli@l I YIF X € AYSFENYylF R
primeri uporabe.

A

Temeljna literatura in viri/Readings:
1. D® ¢2YOAGE6X . ® hNBf =

ALINBYSyf 2Aga

$1adNBYAZ 3t206 4

AyGdSaNItr o 5.

R Prerequisites:

Content (Syllabus outline):

Real numbers, complex numbers, sequences, lim
and convergent sequences, series.

Functions: basic properties, graph. Continuity anc
limits, properties of continuous functions, bisectio
secant methal, functions of several variables.
Derivatives: definition and geometric interpretatiol
of derivative, rules for differentiation, partial
derivatives, differential, linear aproximation,
fQl2adLALFE Q& NHzZ ST INI
points and local extrema, global extrema, solving
optimization problems, Taylor polynomial and
Taylor series.

Integral: indefinite integral, definite integral and
areas, numerical integration (trapezoid and
Simpson's rule), fundamental theorem of calculus
(connection between indefinite and definite
integralg, examples of nonelementary functions.
Differential equations: growth models, solutions,
separable equations, linear first degree differentie
equations, examples.

b ¢t GaANYF Y 2LNOVT  a[l &idSovEl dilAy| = LYEk faz




2. J. Stewart: Calculus: early transcendentals (8th edition), Cengage Learning, 2016, pegjiavja 1
3. Dan Sloughter: Yet Another Calculus Texh://www.freebookcentre.net/mathsbooksdownload/Yet

AnotherCalculusText.html

Andrew D. Hwang: Calculus for Mathematicians, Computer Scientists, and Physicists
http://www.freebookcentre.net/mathsbooksdownload/Calculugor-Mathematicians;ComputerScientistsand

PhysicistdAn-Introductionto-AbstractMathematics%28pdf%29.html

Cilji in kompetence:

Cilj predmeta je utrditi poznavanje in razumevanje
2AY2Q0YAK L22Y2Q0 YL GSYIFGA
konvergenca, odvod in integral, prikazati njihove
2ay20yS tlrady2adir Ay Lk
LINPOEfSY2@3 @ NI Gdzyl t yAOilg
{ LI Zé@np&ence:

{Lazoyz2aid ({NRGASGYSII NI
wlkT @Ara2lyeasS allazoyz2aiir |
AAYyGiSGA6yS3IlE NITYAOt2Iye2

whk 1 dzyS@lyesS Ay dzZJ2 NI o Y
YFEGSYFGAG6YSAlL yIEG6AYLE NI
Razumevanje pojma abstrakcije

t NBRYSiGy2 &ALISOATASBYS 12Y
hay2@yS allrazoyz2adi yl L
AYF2NNYIGA1ST (A @1f 2dz6dze
alLlrazoyz2aiGAz LJNJ-‘[uAéyz ]

L2 RNBG2dz NI} 6dzyl £ yAOG B A

hay208yl Tylyeal fyyiA QRARNRAS
AYF2NXYIGA1TSET {A R2LIz061 2
stopnji

wlk T dzyYS@ryasS YFiSYFriAS8YAK
zveznosti, odvoda in integrala

{LRraz2oyz2aid dz2z2NI oS 2ayz2¢
zaporedja, vrste, funkcije, odvod in integral pri

NE@DISy 2dz LINRG6E SY2@ yI LE2R
AYF2NXYIGALS AY yI RNHzZAAK
t NEBROARSYA OGdzRA2&1A NXBI
t2 dzALISOYySY T 1 1fadz] dz LN
200t Rt 2ay2@0yS Ll2aYS &
FyrtAT S Ay NI T dzySt 1 @Si1 2
YdZYSNAGSGYAY 2LA&Z2Y

200t F Rt R21FT1208Fya2aS 1 Y
2ay20yS NI 6dzyal$S Yl yAaLldz

12YLX S1ayAYA OUGSOAT A
razumel pojem zaporedjin konvergence

razumel pojem funkcijske odvisnosti in zveznosti,
NI T dzySt LR22SY 2R@2RI =
odvodov in njihovo uporabo pri analizi funkcijskih
2ROAAY2a0GA Ay NBOSQOIyadz
problemov

razumel pojem integralgpoznal osnovne principe za
NI 6dzy yeS AydiSaANIt20 Ay
integralom

poznal osnovne principe in primere uporabe teh pojm
@ NI 6dzy t yAOTAK | f3I2NRGY
realnega sveta

20

Objectives and competences:

The goal of this course is to provide a broad
understanding of the basic concepts of mathematical
analysis, such as convergence, derivative and integre
and demorstrate how they can be applied to solve
problems in computer science and science as a whol
General competences:

Ability of critical thinking.

Developing skills in critical, analytical and synthetic
thinking.

Understanding and using mathematical conceqtsl
mathematical thinking

Understanding the concept of abstraction

Subject specific competencies

Basic skills in computer and information science, whic
includes basic theoretical skills, practical knowledge &
skills essential for the field of computen@information
science;

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

Understanding the concepts of convergence, continui
derivatives and integrals

Ability to use basic mathematical coepts like
sequences, series, functions, derivatives and integral:
solving problems from computer science and other
relevant fields.

Intended learning outcomes:

Knowledge and understanding:

After completionof the course the student will

master the basic concepts and principles of calculus ¢
understand the connection between their symbolic,
graphic and numeric representations

master simple proofs with mathematical induction anc
basic manipulations with reand complex numbers
understand the concepts of sequence and convergen
understand the concept of functional dependence anc
continuity

understand the concept of derivative, be able to
compute relatively simple derivatives and use them in
function analysigind in simple optimization problems
understand the concept of integral, master basic
principles for computing integrals, and understand the
connection between indefinite and definite integrals
know basic principles and examples of applying these
concepts to computer algorithms and to real world
problems


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

aSi2RS LRdzxS@Fyal Ay dz6 S Learningand teaching methods:

t NEBRIF @l ya2ls NIo6dzyalS @I 2 Lectures, lab exercises with oral presentations,

naloge. Poseben poudarekyel & LIN2 &y SY  homework problems. Special attention will be given tc

R2YFG6AYA ylLf23FYA Ay Yyl  continuingwork with homework problems and group
work.

blF6AyA 20SyaSg@lyalyY D& SOk?2 ! Assessment:

blr6Ay oOLMAAYA AT LAGT « Type (examination, oral, coursework, project):
projekt):

{LINRPGY2 LINBGSNEBIYy2S « 5000%  Continuing (homework, midterm exams, proje
in projektno delo) work)

Y2y 6y 2 LINBOSNEBFy2S ol 5000%  Final (written and oral exam)

Ocene: 610 pozitivho, 5 negativno (v skladu s Grading: 610 pass, 5 fail (according to the rule
Statutom UL). of University of Ljubljana).

Reference nosilca/Lecturer's references:

w tLwYXZ ATl o {Topoldgy and it? Rpplcadionts SN HEGEE41, 2010, vol. 157, no. 2, str. 48%5.

w *xLwYZ (ATl D wSIEATFGAZYya 2F 02 dzy i MediteRaneaNpuwialdd |
mathematics 2013, vol. 10, no. 3, str. 154%89.

w 5,5 YT WSNIeés zLwYZX (A WSdAtaNB & SYNIAASYYT , QOUE NI S¥LIGE
str. 192:206.

w 959[{.w!bb9wX I SNBSNI> *LwYZI ¢ A 3lesartd Chzim@fwdnts indzo
.NB3IAYLFyYy 3IS2YSGNRO® Y {t9/ Ya! b B&hIntetationa\sympdsideNdh O T
Computational Geometry : SoCG 2018, Jun#41 2018, Budapest, Hungary

w *tLwYZ ¢A3Tl o ! HindwBoRal iMrinsicheistence BfFeodesic spaces and their stabiRigvista
YIEGSYt GA O |, (g Y0LY, vhii 32 ysa. §, str. 1088.

Celotna bibliografija je dostopna na SICRISu:

http://si cris.izum.si/search/rsr.aspx?lang=slv&id=20092



http://sicris.izum.si/search/rsr.aspx?lang=slv&amp;id=20092

1 2bL b! 2w¢ COURBE GYRUWABWS

Predmet: Osnove oblikovanja

Course title: Introduction to Graphics Design

~0dzRA2a1A LINBPBINFYA Ay aid2~0GdzRA2a1l avYSHLetnk  Semestri

wlk 6dzyl t yAOG@2 Ay AYTF2NNICbA 6fSyAd@dS o3 letnik Letni

Univerzitetna koda predmeta/University course code: 63271

Predavanja Seminar Vaje Yt AYAG6y Druge oblike Samostojno ECTS
Ol dzR A i delo
45 30 105 6

Nosilec predmeta/Lecturer: Narvika Bovcon

Vrsta predmeta/Course type: izbirni predmet/elective course

Jeziki/Languages: Predavanja/Lectures: {t28SYyO6AYI

Vaje/Tutorial: {t28SYO6AYLl

t2322A 1 @1t2dz6AGSP @ R Prerequisites:

obveznosti:

Vsebina: Content (Syllabus outline):

1. Izbrana poglavja iz zgodovine in razvoja oblikoval 1. Selected topics from the history of graphic design
Umetnost in znanost, oblikovanje in tehnologija. Art and science, design and technology.

2. Osnovne likovne prvine, barvna teorija, kompozic 2. Graphic elements, colour theory, compositign
¢Pl28SY @AildztyS OildzRAZ2 practical work: visual studies, colour studies.

3. hay2@S (GALRINIFA2S Ay 3. Typagraphy: the basics and the principles of use.
GNEG AY RNHzZOAY ® 4. Structuring of the graphic layout with visual and

4. Oblikovalski prelom formata in strukturiranje typographic elements.
formata z likovnimi in tipografskimi elementi. 5. Digital image and the principles of montage of

5. Zd 2y AdG2aGA SINryalsS aft images.

6. { 4 NHzl GdzNA NI} y2S &Ll NERGSA 6. Structuring of the message according to the
komunikacijskega koda in v odvisnosti od communication medium and with respeda the
RNHzO6 Sy S3I 12ydaSi1adal & social context of the communication.

7. Koncept interaktivnosti v novih medijih. 7. The concept of interactivity in new media.

8. bl 6NI2@FyeS dzLl2 Ngd16 y A O] 8. Designing of user interfaces:. with focus on the
poudarek na inovativnosti komunikacije med innovative concept of the humacomputer
dzLI2 NI 0y A1 2Y Ag2 pdiddraekyd f interaction designg 2. with focus on the effective
ustrezno strukturirani vizualni komunikaciji visual communication ahe graphical elements of
elementov vmesnika, ki posreduje informacije o the interface that guides the interaction.
interakciji z vmesnikom. 9. Data visualisation. Project work.

9. Vizualizacija podatkov. Projektna naloga. 10. The Adobe software package: practical work.

10. ) L NHAYAD {1 SG INI FASGYAK
uporaba programov iz paketa.

Temeljna literatura in viri/Readings:

Data Flow: Visualising Information in Graphic Design. Berlin: Gestalten, 2008. Kubel, H., Williams, S.Type: N
Perspectives in Typography. Laurence King, 2015.

Colborne, G. Simple and Usable Web, Mobile, and Interaction Design (Voices That Matter) aNers,R©10.




Lal, R. Digital Design Essentials: 100 Ways to Design Better Desktop, Web, and Mobile Interfaces. Rockport

Publishers, 2013.

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

Samara, T. Design Elements: A Graphic Style Manual. Rockporh&sbk907.
Tufte, R. E. The Visual Display of Quantitative Information. Graphics Press LLC, 2001.

The Design Annual.

+ANIdzk £t yA dz6AGStE2A Ay

Cilji in kompetence:

/I At2 LINBRYSGI 2S5 OGdzRSy
YIE6NI2@Fyal @Al dzZl £ yAK {2
YI6NI2@Ffa1S YSG2RS 02R2
AYVF2NNIEGATS dzLI2 NI 6Af A LN
vmesnikov, vizualizacij podatkov, elektronskih
dokumentov n spletnih strani.

t NEBROARSYA OlGdzRA2&1A NXBI

t2 dzaALSOy2 T+ 1ftadeSysyYl W
SLINBLRTYEFGA TEH12yAG2a0A

- pomniti osnovne likovne prvine in principe gradnje
podobe,

-RS1U2RANI GA GAT dzl £y &Ll
SI2NRAGAGA TEHl2yAdG2aGA dz
- uporabljati oblikovalske metode in oblikovalske
LINREINI YS T+ 206ftA120lyeSs
vmesnikov, vizualizacijo podatkov,
THay20FG0As yIE6NG23FGA A
izdelek,

- interpretirati oblikovalski proces kot integraldel pri
YI6NI2@Fyadz 12YdzyAll OAg2S
uporabnikom,

-LINB3t SRIFGA LR2RNRG62S AY

- testirati, evalvirati in preoblikovati lastni oblikovalski
izdelek,

SAYGSANANI GA 20fA120FHE a7
YINGG 2 @ y2dz dzLJ2 N} 6y A{ dz LINJ
vmesnhikov.

aSi2RS LRdzwS@Fyeal Ay dzS
Predavanjia @+ 2SS @ O02fAZ aSYA:
t24S0Sy L}RdzRINB|l 2S5 yI a

vidik je vpeljevanje v skupinsko delo na kompleksnen
oblikovalskem projektu.

LINANRSYALTA T

LINE INI YS ! R2
Objectives anccompetences:

The aim of the course is to introduce the students of
computer and information sciences to the elements o
visual language and the strategies of visual
communication. The students will employ design
methods to conceptualize new media énfaces, they
will be able to effectively use graphic design elements
visualize data and present the contents of electronic
documents and web pages.

Intended learning outcomes:
After successful completion of the module, students v

" be able to:

- recognize the laws of visual expression,

-remember the elements of visual language and the
principles of image composition,

- decode visual messages,

- use adequately typography and colour,

- use graphic design methods and the design softwart
design web pages, computer interfaces and visualize
information,

- conceptualize, develop and realize a design product
- interpret graphic design process as an integral part c
the humanrcomputer interaction design,

- explore the state of the art design solutions,

- test, evaluate and redesign own design projects.

Learning and teaching methods:

Lectures, practical work in school, project work at hor
Emphasis on continuous woparallel to the lectures.
Teamwork experience on a complex multimedia desi¢
project.

bl6AYyA 20SyeSglyalyYy 58f S0k 2 Assessment:

blF6AY OLAAYA AT LAGE Type (examination, oral, coursework, project):
projekt):

{LNRGOY2 LINSBGSNEBIya2S « 5000%  Continuing (homework, midterm exams, proje
in projektno delo). work).

Y2y 6y 2 LINBOSNEBFy2S ol 5000%  Final (written and/or oral exam)

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

Reference nosilca/Lecturer's references:

Grading: 610 pass, 5 fail (according to the rule
of University of Ljubljana).



am LT GANYA TyltyaaoaSyar 6t yS]

1. BOVCON, Narvika. Literary aspects in new media art works. CLCWeb, IS&V44KInline ed.], 2014, vol. 15
no. 7, str. 13, ilustr. http://docs.lib.purdue.edu/cgi/viewcontent.cgi?article=2391&context=clcweb. [COBIBS..
10410068]

2.BOVCON,Natvir T ! !'the¢L2% 1 £SO Y[9a9b/ X .22FyX {h[Lb
study in the domain of fine arts. V: First International Conference, SouthCHI 2013, Maribor, Slovenia, 20031
HOLZINGER, Andreas (ur.), et al. Human fact@@mputing and informatics : proceedings, (Lecture notes in
computer science, ISSN 039243, 7946). Heidelberg [etc.]: Springer, cop. 2013, str-4967 ilustr.
http://eprints.fri.uni-j.si/2098/. [COBISS:E) 2782459] tipologija 1.08-> 1.01

3.BOY hbX blINBALFI® WSTA] IAO6f2AGAK &atA]l @ NIGdzylty
Literatura in gibljive slike : tematski sklop = Literature and moving images : thematic s@etiarerjalna

1Yy2A 0SSOy 2 avivwy dix{ {{oStinyedp e T[>2debf 2+ yI Y {f2@8Syal2 RNHzO
Ol © n =133 2B52H2, [R¥K] dilustr. [COBISSIBI55119202]

4. Likovne besede : revija za likovno umetnost. Bovcon, Narvika (glavni in odgovorni uredrikl200@na; Zveza
RNHzOGSO aft20SyajlAK-fA120YAK dzYSiyAaA1203 mdyp

3.12 Razstava

p® .h+/hbX blINBALIZ adw+ll2Ky a0lyR &t A1 trh ¢iL2CGK v A G
Speculum Artium 2015, 1%7. oktober 2015, 7. mednarodni festival novomédijkulture Integriteta realnosti
[COBISS-HD 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
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2wt COURSBE aYRLABWS

Predmet: Osnove podatkovnih baz
Course title: Basics of Databases
~0dzRA2a1A LINBPBINFYA Ay aid2~0GdzRA2a1l avYSHLetnk  Semestri
wlkédzyl t yAOlUD@2 AY AYTF2NNICbA 6tSyAddS 62 letnik Zimski
Univerzitetna koda predmeta/University course code: 63208
Predavanja Seminar Vaje Yt AYAG6y Druge oblike Samostojno ECTS
Ol dzR A i delo
45 30 105 6
Nosilec predmeta/Lecturer: Marko Bajec
Vrsta predmeta/Course type: obvezni predmet/compulsory course
Jeziki/Languages: Predavanja/Lectures: {t28SYyO6AYI
Vaje/Tutorial: {t28SYO6AYLl

t2322A 11|
obveznosti:

gltedsrAiSo @ R

Vsebina:

predavanja:

I. Uvod v PB

M® %IA2R2GAYIlI LRRNBGS2IT
2. Sistemi za upravljanje s PB (SUPB);

3. Vrste SUPB,;

4. Vloge pri upravljanju PB;

Il. Opisovanje, shranjevanije ter poizvedovanje v PB
5. tri-nivojska predstavitev podatkov;

6. Shramba in indeksiranje podatkov;

7. Formalni poizvedovalni jeziki;

8. Osnove SQL,;

9. Predstavitev QBE;

10. XML PB in XQuery;

LLL® hay2@S yIr6NI2dlyel
1.ty A@22al1A LINRAAG2LI | Y
MH® Y2y OSLJidz ty2 ylI6NI2¢
Mo® [23A6Yy2 YyIENI2dFyeal T
14. Osnove normalizacije;

Mp® CATABY2 YyI6NI20FyeaSa
Mc® t2RFG120yl &altlRAOG!

Opcijsko: noSQL in newSQL osnove

Temeljna literatura in viriReadings:

Prerequisites:

Content (Syllabus outline):

lectures:

. Introduction to DB

1. History of data bases;

. DB management systems (DBMS);
. Types of DBMS;

. Roles in B Management;

A WN

Il. Describing, Storing and Querying data in DB
5. 3tire data representation;

6. Data storing and indexing;

7. Formal query languages;

8. SQL basics;

9. QBE;

10. XML SUPB, XQuery;

[Il. DB designbasics

11. 3level data modelling approach;
12. Conceptual data modelling;

13. Logical data modelling;

14. Normalisation basics;

15. Physical data modelling.

16. Data warehouses and their design;

Optional: noSQL and newSQL basics




Thomas M. Connolly, Carolyn E. Begg (2@D&abase Systems, A Practical Approach to Design, Implementatit

and ManagementFifth Edition, AddischVesley.

Raghu Ramakrishnan, Johannes Gehrke (20@8xabase Management Systenhird Edition, McGraill.

Cilji in kompetence:

/I At2 LINBRYSGI 2S5 OGdzRSy
predstaviti osnove o podatkovnih bazah, kaj so
prednosti uporabe podatkovnih baz v primerjavi z
RNHzI A YA Y vafja pbdatkav;kkakd pb@atkovne
baze delujejo in kako upravljamo z njimi; kako
poizvedujemo po podatkih v podatkovnih bazah, kakc
SAK yIF6NlIdzeaSYy2 GSNJ 112
{LX 20yS 12YLISGSyOSY

w {Lraz2oyz2ad NITdzySdlryzal
LINPOfSY20 & LRRNRG62F N

w {Lraz2oyz2ald Aailyal @AN
SOl fdzr OA2S NI T LR 20t 24

w Sposobnost uporabe pridobljenega znanja za
alvyzatz2zay2 NBOSGbhyi®dtS L.
izpopolnjevanja pridobljenega znanja;

{LISOAFABYS 12YLISGSyOSyY

w hay2@0yS aLINBiliy2air a L

informatike;

Sposobnost prenosa znanja na sodelavce tako v
GSKYASYAK 120 NITAa129
Osnhovno znanje in spretnosti, ki so potrebni za

w

yIERIf2S@lIyaS OGdzZRAZ2F Yyl

t NEBROARSYA OGdzRA2&1A NBI

t2 dzallSOoy2 1 F+1tf2d6SySyY Y

w YI6NI20FGA Syzaidl dyS A
baze,

w NIFT@OAGA FLXALIOA2S T R
za upravljanje s podatkovnimi bazami,

w LRAT @GSR2QFGA L2 NITfAG6

w analizirdi poizvedbe,

w optimizirati podatkovne baze ter poizvedbe,

w dzLI2 NI 0AGA FEI2NRAGYS &
sorodnih problemih.

aSti2RS LIRdz6S@lIyal Ay dz8S

t NBRIF @l ya2ls NlI6dzyalsS oI e
YIE6AY RStI LINRAR R2YlI6AK Y

blF6AyA 20SyeSdlyely
bFr6AYy OLAAYA ATLRAGTI
LINE2S1G0Y {LINRGY2 LN

kolokviji in projektno delo)

Objectives and competences:

The aim of this course is to explain students the basic
of databases, i.e. advantages of using database syste
over using file systems, how databases anchflase
management systems work, how we manage them; h
we design databases, how we query databases etc.
General competencies:

w The ability to understand and solve professional
challenges in computer and information science.
The ability to search knowledgewgces and to
search for resources and critically evaluate
information.

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

w 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;

The ability to transmit knowledge to amorkersin
technology and research groups.

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

w

Intended learning outcomes:

After successful completion of the module, students wv
be able to:

design simple and complex databases,

develop applications ith access to various database
management systems,

retrieve data from different types of databases,
analyze queries from performance perspective,
optimize databases and queries,

reuse database algorithms for similar problems.

Learning and teaching methods:
Lectures, Practical exercises, homeworks and semine
in team.

58t SOk 2 Assessment:

Type (examination, oral, coursework, project):

{LINRGOY2 LINBGSNEBIya2S « 5000%  Continuing (homework, midterm exams, proje
in projektno delo) work)
Y2y 6y 2 LINBOSNEFy2S ol 5000%  Final (written and oral exam)

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

Grading: 610 pass, 5 fail (according to the rule
of Univerdty of Ljubljana).



Reference nosilca/Lecturer's references:

¢LebLYZ {tF@12Z ~!.9[ WX {néndoNEBokferercavesolEionadininéaimain{ 1 A
conditional random fieldsPloS onelSSN 1938203, Jun. 2014, vol. 9, no. 6, st14

~!1 . 9[WZ [2@ONRBI CL![! X HDisédstatBtiigcomplaristh bfTitation thidbl@gspof b S G
bibliographic database&cientific reportsISSN 2042322, 2014, 4, str.-10

FIALA, Dalibor | . 9[ WX [ 2@NRB X (Le¢bLYZXZ {-basedhuhdr rankinggDutperfoant sing
citation counts?Journal of informetrigdSSN 1751577, Apr. 2015, vol. 9, no. 2, str. 3348

Yw! [[LbDO9wWX alNIAYS>S ¢Le¢bLYX {fF@12Z .1 W9/ X al NJ]?2
annotation principlesJournal of cheminformatic$SSN 1758946. [Online ed.], 2015, vol. 7, suppl. 1, stL.71

~1 .9 WX [ 2 @NEP JJEGC Mdrko. NetwobkasédstatBtind complarison of citation topology of
bibliographic database&cientific reportsiISSN 2043322, 2014, 4, str.-10



1 2bL b! 2w¢ COURBE GYRUWABWS

Predmet: Osnhove umetne inteligence
Course title: Introductionto Artificial Intelligence
~0dzRA2a1A LINBPBINFYA Ay aid2~0GdzRA2a1l avYSHLetnk  Semestri
wlk 6dzyl t yAOG@2 AYy AYTF2NNICbA 6ftSyAdG@dS o3 letnik Zimski
Univerzitetna koda predmeta/University course code: 63214
Predavanja Seminar Vaje Yt AYAG6y Druge oblike Samostojno ECTS
Ol dzR A i delo
45 30 105 6
Nosilec predmeta/Lecturer: 2Ny . 2ayAd
Vrsta predmeta/Course type: obvezni predmet/compulsory course
Jeziki/Languages: Predavanja/Lectures: {t28SYyO6AYI
Vaje/Tutorial: {t28SYO6AYLl
t2322A 1 @1t2dz6AGSP @ R Prerequisites:
obveznosti:
Vsebina: Content (Syllabus outline):
Uvod v umetno inteligenco in primeri uporabe w Introduction to Artificial Intelligence, examples of
Prostor stanj in osnovni algoritmi preiskovanja: applications

w

Jt20Ayalz2r OANRyYyal2x AGS w State space and basic search algorithms: ddipsh,
teh algoritmov breadthfirst and iterative deepening, complexity c
| SONRaGAGY2 LINBAal20FyeS these algorithms

popolnosti A*, lastnosti ocenitveh funkcij ter analiza ~ w Heuristic search, algorithms A* atidA*,

6az20yS Ay LINRaG2NR]1S 11 admissibility theorem for A*, properties of heuristi
Dekompozicija problemov z AND/OR grafi, algoritmi function and analysis of time and space complexi
Aallyal @ !'b5khw 3INF FAKI w Problemdecomposition with AND/OR graphs,
algoritem AO* search in AND/OR graphs, heuristic search
{GNRr_2Yy2 dz6Sy2aSY LINRo6tSY algorithm AO*

zakonitosti v podatkih in podkovno rudarjenje, opisni ' w Machine learning: problem of learning from data,
2STAlA Ay LINP&aG2NR KALRIG data mining, description languages and hypothes

regresijskih dreves, modelnih dreves, ter pravil. spaces, induction of decision trees, regression tre
t NEANF Y&l 2NRR2I aidNRay model trees, and rules. Software tools for machin
Predstavitev znanja in ekspertni sistemi: predstavitev learning and applications.
znanjaspratiA X 23INBR2AXZ aSYly w Knowledge representatioand expert systems:
ontologije; algoritmi sklepanja in generiranje razlage; knowledge representation with rules, frames,
20N @yl @l yaS yS3az2a2@S3t semantic networks, ontologies; inference
Planiranje po principu sredstev in ciljev, planiranje s algorithms and generationg explanation; handling
popolno in delno urejenostjo, regresiranje ciljev, prime uncertain knowledge, Bayesian networks
uporabe v robotiki in logistiki w Meansends planning, totabrder and partialorder
planning,goal regression, applications in robotics
and logistics

Temeljna literatura in viri/Readings:
. Bratko, Prolog Programming for Artificial Intelligence, 4th edition, Pearson Education,




AddisonWesley 2011, ISBN: 0201403757.

S. Russell, P. Norvig, Aridficintelligence: A Modern Approach, Third edition, Pearson

Education, Prenticélall 2010, ISBN: 0136042597.

Ld . NI G122 tNRf23 Ay dzYSidylt AydStA3asSyOolrz %ttz206l
Lo Y2y2ySyl12s {iNR2y2 dz6SyaSsz wlf200F C9 Ay CwLZ
Materialinaspleiz ¢ { L SGy Il dz6AfyAOl CwLT L@GFYy . NIG12 K2YS

Cilji in kompetence:
{STyryAGA afdzOFGStasS 1 2
metodami in tehnikami umetne inteligence

{LRazoy2aid NBOSGlIyal LINE
inteligence

Y20y 2480 NI T dzySgryeal Al
inteligence

t NAALISGFGA 1 NIT dzySglyed
R2aS50120 dzySidyS AyaStaAa3as
implikacije v filozofiji in psihologiji

t NEBROARSYA OlGdzRA2&1A NXBI

t2 dzALSOYySY 11 1fadz] dz LIN
LRTYyEHE 2ay20yS Ay Yyl 2Lk
umetne inteligence,

-alLl2&a20Sy LkRa2layAdAaA AYLX.
inteligence in relacije s kognitivho znanostjo,
psihologijo, medicino, logiko, matematiko in drugimi
A2NRPRYAYA LI2RNRGS2SAD
-al2az20Sy 2LINBRStAGAZ (2
- sposoben upmbe preiskovalnih algoritmov in metod
aiNR2yS3al dzSyal ylI NBI ¢
-41L12&a20Sy LINAYSNEBIy2lF 61
dz6 Ay 1 20AG2a0A dzZLl2NI o6t 2ty
-41L12&a20Sy F2NNdzZf ANI GA  LINJ
LINPOf SYSS 1A a2 NBOf 2AGA

aSi2RS LRdzxS@Fyeal Ay dz6S
t NBRIF@lyals tF02Nri2NRaa
individualni ali skupinski projekti

Objectives and competences:

Teach basic concepts, ideas, methods and technique
artificial intelligence (Al)

Ability to solve problems with methods of artificial
intelligence

Ability to understand the literature in the area of Al
Contribute to the understanding of the relevanck o
technical achievements of Al with respect to their
implications in philosophy and psychology

Intended learning outcomes:

After the completion of the course the student will be

able to:

- know the basic and most commonly used methods i
the field of artificial inélligence (Al),

- explain implications of the Al achievements, and its

relation with cognitive science, psychology, medicine,
logic, mathematics and other related fields,

- define the technical boundaries of the field,

- use the search and machine learnilgorithms on

real problems,

. -compare time and spatial complexity of the taught

algorithms,
- formulate selected problems from the real world as
problems that are solvable with the Al algorithms.

Learning and teaching methods:
Lectures, laboratory exercises, homework, individual
and team projects

bl6AyA 20SyeaSglyalyYy 55t S50k 2 Assessment:

blF6AYy OLAAYA AT LAGIE « Type (written and oral exam, coursework,
projekt): project):

{LINRGOY2 LINBGSNEBIyYya2S « 5000%  Continuing (homework, project work)

in projektno delo)

Y2Y 6y 2 LINBOSNBstiyzgits ol 50,00%  Final (written and/or oral exam)

Ocene: 610 pozitivno, 5 negativno (v skladu s Grading: 610 pass, 5 fail (according to the rule
Statutom UL). of University of Ljubljana).

Reference nosilca/Lecturer's references:

1. %'t 1 b/ X YFE2FZ . h{bLOZ %2NlIya® ! dzi2Yl (SR -fageddystem§

ISSN 0953 051. [Print ed.], Mar. 2017, vol. 120, str. 1182.

2. h/9t9Ys |

NE OS> w! D9[ W wz2O0S=>

.h{bLOZ %%dibrgampleyinl

cold start. Expert systems with applications, ISSN @952. [Print ed.], Nov. 2015, vol. 42, no. 19, str. 6784

6794.

3. .h{bLOX »%2Nrysx 59a-~!wx

WE1FS Y9~tw9¢s DNBIIIT w

Enhancing data stam predictions with reliability estimators and explanation. Engineering applications of
artificial intelligence, ISSN 094876. [Print ed.], 2014, vol. 34, str. 2182.



4. .h{bLOX %2NlYy> Yhbhb9bYh3XI L3I2NI 9 algrh¥lodalksehshivitg F
analysis. Applied intelligence, ISSN 06888X. [Print ed.], Dec. 2008, vol. 29, no. 3, str-283, ilustr.

5 .h{bLO0OZ %% 2NIy> Yhbhb9bYhX LIZ2NXY» /2YLI NREAZY 27T
predictions.Data & Knowledge Engineering, ISSN €aB8X. [Print ed.], Dec. 2008, vol. 67, no. 3, str-504.

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
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2wt COURSBE aYRLABWS

Predmet: Planiranje in upravljanje informatike

Course title: Informatics Planning and Management

~0dzRA2a1A LINBPBINFYA Ay aid2~0GdzRA2a1l avYSHLetnk  Semestri

wlk 6dzyl t yAOG@2 Ay AYTF2NNICbA 6fSyAd@dS o3 letnik Letni

Univerzitetna koda predmeta/University course code: 63253

Predavanja Seminar Vaje Yt AYAG6y Druge oblike Samostojno ECTS
Ol dzR A i delo
45 30 105 6

Nosilec predmeta/Lecturer: Rok Rupnik

Vrsta predmeta/Course type: izbirni predmet/elective course

Jeziki/Languages: Predavanja/Lectures: {t28SYyO6AYI
Vaje/Tutorial: {t28SYO6AYLl

t2322A 1 @l1te2d66AisSgd @ R

obveznosti:

Vsebina:

¢cSyStayl @gaSoAyail LRRNER

naslednje:

w opredelitev in pregled obvladovanja informatike
a121 A 61L&y

2LINBRSEAGSO Ay 61 az20yAr L

poslovneinformacijskih arhitektur, standardov,

metodologij in ogrodij;

w a0NXiGS012 LIXIFYANIya2S A

L2at20yl adNyGS3arcsks &dN

G§SKy2t201F @Al A 2hrblogye; 6 NIi

prioritete projektov, operativni plan;

w YSi2R2t23A2S8 aiNrdSO1S

LINE3If SR YSG2R2t23A2 &aidNI

(Enotna metodologija razvoja informacijskih sistemov

w poslovneinformacijske arhitekture:

arhitekturneravniclLJ2 4t 2 @y I = F LJX A { |

usklajenost poslovne in informacijske domene,

storitveno usmerjena arhitektura (SOA), konceptualni

model arhitekture (ISO 1471);

w arhitekturne metode in ogrodja:

Zachman, Togaf, Archimate;

w instrumenti upravljanja pslovnih sistemov in
instrumenti upravljanja informatike:

EFQM, BSC, standardi ISO (9000, 17799, 27000);

w organizacija informatike:

organizacija informatike v poslovhem sistemu, vrste

organizacijskih shem organizacijske enote za

informatiko.

Prerequisites:

Content (Syllabus outline):

Basic course content areas include the following:

w definition and review of IT governance through
time:

definition and time review of strategic IS/IT planning,

enterprise architecture, standards, methodologies anc

frameworks;

w strategic IS/IT planning:

business strategy, strategic elements, analysis of the

existing situation, technological vision, information

technology plan, projects priorities, operation plan;

w strategic IS/IT planning methodologies:

review of strategic IS/IT planning methodologies, EMI

(Unified information systems development

methodology);

w enterprise architectures:

architecture layers business, application and

technology, businesd T alignment, serviceriented

architecture (SOA), conceptual architecture model (IS

1471);

w architecure methods and frameworks:

Zachman, Togaf, Archimate;

w business and IT management instruments:

EFQM, BSC, I1SO standards (9000, 17799, 27000);

w organizing the IT function:

organizing the IT function in an enterprise, different

organizational charts for IT function.

w IT processes:




w procesi informéike:

plansko organizacijski, izvedbeni, podporni in hadzorr
w ONBRy20GSye2S dzalLlSoy2aida
(CMMI),

2aANRR2I Ay yl2o2fta0S$s
COBIT, ITIL, upravljanje varnosti, zagotavljanje
neprekinjenosti poslovanja.

w L.
w

Temeljna literatura in viri/Readings:

plan and organize, implementation, support and
control.

w Evaluation of IT success and levels of maturity
(CMMI)

Frameworks and best practices forgdvernance:
COBIT, ITIL, security management, business
continuity.

w
w

Strategic Planning, George A. Steiner, Free Press, 2008
Executive's Guide to IT Governance: Improving Systems Processes with Service Management, COBIT, and

Wiley, 2013

IT Governance: Policies & Procedures, Michael Wallace, Larry Webber, Wolters Kluwer Law & Business, 20

COBIT 4.1
COBIT 5

Cilji in kompetence:

/I Af2 LINBRYSGF 2SS OGdzRSy
pristope, metode in instrumente upravljanja informatik
@ Lrat20yAK araidSYAK® DN
planiranja, poslovnénformacijskih arhitektur ter drugih
mehanizmov celostnega obvladovanja informatike.

t NEBROARSYA OGdzRA2&1A NXBI
t2 dzal)SOySY 11 1tadz]1dz (S
w Sposoben pokazati znanje in razumevanje osnov

L22Y2@ LR2RNRG62F 200t IR

w Razumel koncepte ogrodij/standardov COBIT 4.1
COBIT 5 and ITIL 3 in v okviru tega koncepte
procesov informatike in organiziranosti informatik
v podjetjih

w wl T dzySt LINROS& Ay 12yO0
informatike

w wl T dzySt Ay dzLJ2 NI Rosl®@net
analize na podlagi standarda BABoK

w whkTdzyYSt Ay dzLl2N} o6t 2I-f
informacijskih arhitektur

w Razumel vlogo direktorja informatike in ostalih
1ft2dz6yAK aGNR120y2al 120

aSi2RS LRdzwS@Fyeal Ay dz6S

Predavanja in laboratorijske vaje ter seminarji. V okvil
laboratorijskih vaj in seminarjev gre za skupinsko delc
Na predavanjih bodo v omejenem obsegu (10% do 1!
sodelovali strokovnjaki iz gospodarstva. Njihovo

Objectives and competences:

The aim of the course is to present students key
concepts, methods and instruments for IT governance
enterprises. Content areas include strategic IS/IT
planning, enterprise architectures and other
mechanisns for holistic IT governance.

Intended learning outcomes:

After the completion of the course a studewill be able
to:

w Understand the basic principles of IT governance
w Understand the concepts of frameworks/standard
of: COBIT 4.1, COBIT 5 and ITIL 3. As part of tha
student will understand IT processes and concep!
of IT organisation in companies

Understand the process and the concepts of
information systems strategic planning
Understand and use the knowledge of the area of
Busines analysis based on BABoK standard
Understand and use of knowledge of the area of
Enterprise architecture

Understand the role o€1O (Chief Information
Officer) and other key IT experts in copmanies

Learning and teaching methods:

Lectures, laboratory exercises and seminars. Laborat
exercises and seminars are organised as teamwork.
lectures, the participation and collaboration of experts
from the industry is also plannedonhonly through pure

a2RSt20FyaS yS 02Rpomén$ L lectures, but also taking part in doscussions.

0SaSRSs G(GSY@PS6 GdzRA a2RS

bl6AyA 20SyeSglyalyYy 58f S0k 2 Assessment:

bF6AYy OLAAYA ATLRAGTI Type (examination, oral, coursework, project):

projekt):

ena seminarska naloga 45,00 % one project

dva kolokvija med semestrom ali ustni izpit 45,00 % two examinations during semester or oral
examination

sodelovanje na predavanjih 10,00 % active participation on lectures



Ocene: 610 pozitivno, 5 negativno (v skladu s Grading: 610 pass, 5 fail (according to the UL
Statutom UL). Statues).

Reference nosilca/Lecturer's references:

w h+9[ W' ¢2YFOZ #!{L[9/!'{Z hftS3IIas w!tbLYZ w2]
strategic information systems planning success in an enterprise. Technological and economic developm
economy, ISSN 202813. [Print ed.], 2013, V019, no. 3, str. 46888

w lh+9[ WX ¢2YFOz #!{L[9/!'{Z htS3Iras w!tbLYZI w2]
preconfigured software products for enterprises that organisationally differ from enterprises in USA and
DSNXI y&s ONsPOAEABAGSYNODI2B), vidRUdzNY I € S L{{bY nHup

w |h+9[ W2 ¢2YFOX whe! b9/ 2 1Sy w!ltbLYZ w21 ®

planning in enterprises in Slovenia. Management, ISSN-Q@834, 2010, vol. 15, no. 2, str.-26

aSi2R2t23A2F audNIr GSO1S3F LXFYyANryesS

w2l wdzZLlyAl 63t ByA | @i2NI & az2F gi2NBAOD® 9y2iyl

planiranje. 2. izd. Ljubljana: Vlada Republike Slovenije, Center Vlade RS za informatiko, 2003. XM|u$46 ¢

ISBN 9656389-08-4

w DfEF@YA F@G2NI aGNF0SO1TAK LIXIy20 AYyF2N¥VIFEGA1S T
ELES, Plinovodi, Dravske elektrnarne Maribor.

€ €



' 2bL Db!

2wt COURSBE aYRLABWS

Predmet: Porazdeljensistemi
Course title: Distributed Systems Computer
~0dzRA2a1A LINBPBINFYA Ay aid2~0GdzRA2a1l avYSHLetnk  Semestri
wlk 6dzyl t yAOG@2 AYy AYTF2NNICbA 6ftSyAdG@dS o3 letnik Zimski
Univerzitetna koda predmeta/University course code: 63261
Predavanja Seminar Vaje Yt AYAG6y Druge oblike Samostojno ECTS
Ol dzR A i delo
45 10 20 105 6
Nosilec predmeta/Lecturer: 'NRBO [20GNRG
Vrsta predmeta/Course type: izbirni predmet/elective course
Jeziki/Languages: Predavanja/Lectures: {t28SYyO6AYI
Vaje/Tutorial: {t28SYO6AYLl

t2322A 11|
obveznosti:

gltedsrAiSo @ R

Vsebina:

1. Uvod: cilji paralelizacije, komunikacija in
koordinacija, programerske napake

2. Dekompozicija problema: podatkovni in funkcijski
paralelizem, cevovod, raztegljivost

3. Y2Ydzy Al OA2lI Ay 1 22NRA
sistemi (deljeni pmnilnik, sovisnost
LINBRLRYYAtYALFIZ YSRA
LINBLINBE]1 S> Ll23z22yS alL
aAaiGSYA oAl YSyecsalsya
aldzLAyalz2z tFGSyOF A

4. Paralelni algoritmi, analiza in programiranje:
koncepti in pimeri uporabe (nerodno paralelni

S$o
N

Ff32NAGYAS RStEA Ay Of-I
4dz0Sy 20 Fyl ATl 6LRKA
raztegljivost)

5 t F N} £t StyS I NKAGS]Gdz2NBY
BSE6LINRPOS&A2NAR]1A araidsSyYa

GSON) 6dyad FXO1 63 WU | =
procesne enote in moderni koprocesotiji in
KSGSNRISYA &AAAGSYAS
6. Zmogljivost paralelnih sistemov: uravnavanje
20NBYSYAG@Ss NITLRNBZ
komunikacije, vpliv predpomnilnika, ptosska in
6raz@gyt t21lrtyz2adz SysS
7. ¢S2NBGAGYA Y2RSt A LI NI
LI N £ St yS3al NI 6dzyl yel
AT YSyaSg@glyel &aLR2NRGOAC

LJ2

Prerequisites:

Content (Syllabus outline):

1. Fundamentals: goals, communication, coordinatic
programming errors

2. Parallel decomposition: data and functional
paralelism, pipeline, scalability

3. Communication and coordination: shar@semory
systems (shared memory, cache coherence, muti
exclusion, baiiers, conditional variables,
semaphores), distributethemory systems
(message passing, poitd-point versus multicast,
latency and throughput)

4. Parallel algorithms, analysis and programming:
concepts and examples (embarisingly parallel
algorithms, divide ad conquer, map reduce,
master slave), analyis (speedup and Amdahl's lav
scalability)

5. Parallel architectures: Flynn's taxonomy, shared
memory systems (SIMD, UMA, NUMA), distribute
memory systems (cluster, grid, cloud), graphic
processing units, modern poocessors and
heterogeneous systems, topologies (buses and
interconnects)

6. Parallel performance: load balancing, scheduling
and contention, communication overhead, cache
effects, spatial and temporal datal locality, energy
efficiency

7. Theoretical models gfarallel computing: formal
models of parallel computation (PRAM, BSP),
formal models of message passing (CSP), formal




v algoritmu, modeli zagotavljanja skladnosti v
sistemih z déénim pomnilnikom

8. t2NIT RStaSyA araidsSvyay
NI T LR2t20t2Aag2aiz 12 YLN
sistemov in servisnih storitev, primeri porazdeljen
algoritmov (volitve, odkrivanje)

Temeljna literatura in viri/Readings:

models of computational dependencies, models ¢
shared memory consistency

8. Distributed systems: networland nodebased
faults, availabiliy, distributed system and service
design tradeoffs, examples of distributed algorithr
(election, discovery)

1. P.S. Pacheco. An Introduction to Parallel Programming, Morgan Kaufman, 2011.

2. M. J. Quinn. Parallel Progrémg in C with MPI1 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:

t NAR20AGA 2ay20y2 (S2NEBi
L2RNRG6A2 @1 LIR2NBRYAK Ay L
paralelnega programiranja in procesiranja. Razumeti
NI 6dzy  f yAOll 2YNBO2l = YS
TYyFr6Aaty2aGA ayz2@tyal del N
LINEINI YANI y2lF aradsSyz2g a
OpenMP, OpenCL in MPI. Razumeti Grid in koncept
NI 6dzy I f yAOQGBI @ 206t I { dzd

z

t NBROARSYA OiGdzRA2&A1A NBI
t2 dzal)lSOySY 11 1¢t2adz61 dz LIN
LRTYlFt GALAGYS @1 LRNBRYS
sisteme

NI T dzySt GSOF @S LINA 1 2Ydzy

elementi v sistemu

obvladal postopke dekompozicije problema na podlac
uveljavljenih formalnih model

TyFf LIA&FGA dz6AYy120AGS L
porazdeljene sisteme

Tyt dzLJ2NJ 6t 2eitdgrodjdza t A 6y
LI NI £ SEtAT I OA22 @OS6LINROSA
BSEN) 6dzy t yAOIAK &aAaisSyz

oblakov
znal izbrati primerno strojno in programsko opremo in
2dz dzZL22 NI 0 AGA LINRA NBOSGI y

Tyt GS2NBUGAGY2A Y ya®3Iy MmN
I dzALSOy2 LI NI tStATIlFOAR
aSi2RS LRdzwS@Fyeal Ay dz6S

Predavanja, seminariji, laboratorijske vaje, projektno

Objectives and competences:

To get the basic theoretical and practival knowledge
from the areas of parallel and distributed system
parallel programming and processing. To understand
computer networks, inteprocess communication and
features of parallel algorithm design. To learn
programming with pThreads, OpenMP, CUDA, and M
To understand Grid and concept of cloud computing.
realize future trends.

Intended learning outcomes:

After the completion of the course a student will be ak
to:

recognize parallel and distributed computing systems
understand problems arising with communication and
coordination among nodes

decompose a probla based on recognized formal
models

write efficient programs for parallel and distributed
architectures

use contemporary libraries and frameworks for
programming of parallel and distributed systems,
coprocessors, grids, and clouds

choose appropriate hardwa and software to solve a
problem at hand

make theoretical analysis of an algorithm and estimat
the improvement due to parallelization

Learning and teaching methods:
Lectures, laboratories, homework

RSt2 yI tro2NldG2NA2al AK

naloge.

bl6AyA 20SyeSglyalyY 58f S0k 2 Assessment:

blF6Ay odzady2 Al LINI OS¢ Type (examination, oral, homework):
projektno delo):

52YF6S ylIf238 33,00%  Homework

Projekt 33,00 % Project

Ustni izpit 34,00 % Oral exam

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

Grading: 610 pass, 5 fail (according to the rule
of University of Ljubljana).



Reference nosilca/Lecturer's references:

1. {L[x!'3S JFOGFENRYEFSY [hewL2X ! N2OX wL. 9LwhX . SN¥yI N
ensemble kernebased learning approach. IEEE trans. syst. man cybern., Part C Appl. rev., May 2010, v(
287-297

2. [ he¢wL 23 ! NP O.Applicatility 6f Approximatdldudipliers in hardware neural networks.
Neurocomputing, 2012, vol. 96, &b

3. {[!D!'S 5F@2NE /!'wYSZ ¢2YF 0 %! t! b3 .-thdoretE dafalaralysis 2
with graphics processing units. Prz.Kletech., 2012, 136.39

4. /[ 'bY!wX alGAaclrz twe! 23 aliSes -~ ¢9 walldatianlwhiRollgtive [
requests in grid systems. Journal for universal computer science, 2013, vol. S8)@82

5, {[! D!'S 5F@2NE /! wNQZIcRPNEWE2 %! t NBOD. | SGSNRISYyS2.
detection of SNFSNP interactions. BMC bioinformatics, 2014, vol. 15 1

/| St2Gyl 0A06fA23aINI FA2E AT NP LINRPFD RN [20NARGS6F 28

http://sicris.izum.si/search/rsr.aspx?lang=slv&id=9241



http://sicris.izum.si/search/rsr.aspx?lang=slv&amp;id=9241

' 2bL Db!

2wt COURSBE aYRLABWS

Predmet: Postopki razvoja programske opreme
Course title: Software Development Processes
~0dzRA2a1A LINBPBINFYA Ay aid2~0GdzRA2a1l avYSHLetnk  Semestri
wlkédzyl t yAOlUD@2 AY AYF2NNICbA 6tSyAddS 6 (3. letnik Zimski
Univerzitetna koda predmeta/University course code: 63254
Predavanja Seminar Vaje Yt AYAG6y Druge oblike Samostojno ECTS
Ol dzR A i delo
45 10 20 105 6
Nosilec predmeta/Lecturer: NI y12 aldel O WdzNR 6
Vrsta predmeta/Course type: izbirni predmet/elective course
Jeziki/Languages: Predavanja/Lectures: {t28SYyO6AYI
Vaje/Tutorial: {t28SYO6AYLl

t2322A 11|
obveznosti:

gltedsrAiSo @ R

Vsebina:

1. wll @22 @S6at22yAK |
postopkov razvoja.

Razvoj vmesnega sloja in poslovne ter funkcional
logike.

3. INKAGS]{idzNBE @S6aft22yAK
4. Porazdeljeni objektni modeli

5. hRRI t2S8Sy2 LINROSya2S YSi
6. { iNBOYAO1S 12YLRYSYilyS
7
8
9

LI A

n

{GNBOYyAOl 2l @lyall 1N
Vzorci za vmesni sloj
SENRSEAL YA
JMS
. Zagotavljanje trajnega stanja podatkov
. Objektnorelacijska preslikava in uporaba JPA
. Razvoj predstavitvenega nivoja z uporabo JSP in
Servletov
Pristopi k razvoju programske opreme:
1. Objektno orientiran pristop
2. Storitveno orientiran pristop (SOA)
Spoznavanje platforme Java EE
t NI JGA6YA LINAYSNI NI T @2
uporabo Java EE
Upravljanje z izvorno kodo, preoblikovanje kode
Verzioniranje in upravljanje sprememb
Testiranjeprogramske opreme, avtomatsko
testiranje, testno voden razvoj programske opremn
Upravljanje izvorne kode in delo v skupinah

aradisSyasz ONa

13.
14.
15.
16.
17.
18.

19.

Prerequisites:

Content (Syllabus outline):

1. Development of multtier application solutions,
learn about development processes.
Development of the middle tier and the business
and functional logic.

3. Multi-tier architecture of information systems

4. Distributed object models
5
6

N

Remote method invocation
Server component technologies and component
containers
7. Enterprise Java Beans
8. Patterns for the middldier
9. Messaging systems, queues and topics, learn abi
JMS
Ensuring data persistence
Objectrelational mapping and the use of JPA
Development of presentation layer using JSP anc
Servlets
Approaches to software development:
1. Objectoriented approach
2. Serviceoriented approach (SOA)
Understanding the Java EE Platform
A practical example of development of server
applications using Java EE
Source code management, code refactoring
Versioning and change management
Software testing, automated testing, tedtiven
software development
Source code management and collaborative work

10.
11.
12.

13.
14.
15.
16.
17.
18.

19.




Temeljna literatura in viri/Readings:

1. I. Sommerville: Software Engineering: (8th Edition), Addison Wesley, 2006.

2. S. McConnell Code Complete: A Practical Handbook of Software Construction, Microsoft Press; 2nd edi
2004.

3. W wL2z2 aldearO . &2 [hD!b! ¢l ! bz wl YS$SaK.S0Adppvdathbz
integration: XML, web services, ESB, and BREhlhworld SOA projectBirmingham; Mumbai: Packt
Publishing, cop. 2007. VIII, 366 str., ilustr. ISBN199@481117-6

4, W' wL23 al G2l O . ®=BPEMWALOL® IOAomposite hpNidefidnspdefing, model, impleme
and monitor realworld BPEbusiness processes with S@dwered BPM. Birmingham: Packt Publishing, cog
2010. 616 str., ilustr. ISBN 9184719794-8

5. D. Phillips: The Software Project Manager's Handbook: Principles That Work at Work (Practitionerd}s B
Computer Society Pres2004.

Cilji in kompetence: Objectives and competences:

/I Af2 LINBRYSGF 2S5 O dzRSy (i The objective is to get familiar with the contemporary

YSG2R NI T @22 LINRBINI Ya] S software development methods and engineering

LINAR&G2L2Y 1 NIT @22dz (SNJ approach to development, and to verify the

preizkusiti postopke razvoja kot se uporabdja development approaches on a practical example, as

NEIFIfySY a@gSidz @ LI2R2Si(2A software development is done in realorld projects in

yl2a2R20yS20AYA LJ2adz2 LI A companies. Students will get familiar with the state

4S 02R2 LI T 1ft2adz1 dz O d the-artsoftware development approaches and will be

razvijalcev in vodij projektov. able to seamlessly integrate with real world projects a

teams.

t NBROARSYA OiGdzRA2&1 A NXBIT Intended learning outcomes:

t2 dzalLISOySY 11 1f2dzs 1 dz LIN After successful completion of the course a student w

41234208y NIXT @A2FGA &2 R2 beableto:

uporabljati sodobne postopke razvoja programske - develop modern software solutions and use modern

opreme, software development processes,

-NJ T dzySt Ay dzLJ2N} 6f 21 f vy -understand and use the most suitable software

programske opreme glede na tip in zahteve, development procedures according toglsoftware type

-YF 6N 2@t FNKAGS] GdzNR 1  andrequirements,

programskih sistemov, - plan the architecture of complex applications and

- razvijal vmesni sloj programske opreme, software systems,

SN T dzySt s yFr6NI2@1t Ay NJ-develop middleware layer,

- uporabljal sodobna razvojna orodja, - understand, plan and develop web services,

-NJ T dzySt Ay | LX AOANI f Yy I -use modern development tools,

- uporabljal agilne pristope in DevOps orodja, - understand and apply design patterns,

- poznal progamske platforme. - use ajile approaches and DevOps tools,

- be familiar with programming platforms.
aSi2RS LRdzxS@Fyal Ay dz6S Learningand teaching methods:

t NBRIF @l yal s LIN}{GAG6Y 2 RS Lectures, practical work on examples, seminar work

yIEf23F & LINI 1GdA6YAY LINBA with practical verification of software development

2LINBYS 1T dzLl2NJ} 62 Yy I 2&2 R2 using contemporary methods.

bl6AYyA 20SyeSglyalyYy 58f S0k 2 Assessment:

bFr6AYy OLAAYA ATLRAGI Type (examination, oral, coursework, project):

projekt):

{LINRGOY2 LINBGSNEBIya2S « 5000%  Continuing (homework, midterm exams, proje

in projektno delo) work)

Y2y 6y 2 LINBOSNEBFy2S ol 5000%  Final (written exam)

Ocene: 610 pozitino, 5 negativno (v skladu s Grading: 610 pass, 5 fail (according to the rule

Statutom UL). of University of Ljubljana).



Reference nosilca/Lecturer's references:

blFr2LR2YSYoySa20S 2062l @SY

WSDL and BPEL extensions for event driven architedtirsoftw. technol.[Print ed.], 2010, vol. 52, iss. 10, str.
10231043, doi: 10.1016/j.infsof.2010.04.005.

WSDL and UDDI extensions for version support in web serdicgst. softw[Print ed.], 2009, vol. 82, iss. 8, str.
13261343.

WSBPEL extensin for versioninglnf. softw. technol.[Print ed.], 2009, vol. 51, iss. 8, str. 128474,

Business process execution language for web services: an architect and developer's guide to orchestrating \
services using BPEL4WS. Birmingham: Packt Publi2a0ty,X, 353 str., ilustr. ISBMN0481181-7.

SOA approach to integration: XML, web services, ESB, and BPEwinriet&OA projects. Birmingham; Mumbai:
Packt Publishing, cop. 2007. VIII, 366 str., ilustr. ISBN-90481117-6.

Business process dem SOA using BPMN and BPEL.: from business process modeling to orchestration and st
oriented architecture. Birmingham; Mumbai: Packt Publishing, cop. 2008. V, 311 str., ilustr. ISBB4T18146-
5.

Oracle fusion middleware patterns: reabrld compgite applications using SOA, BPM, Enterprise 2.0, busines!
intelligence, identity management, and application infrastructure: 10 unique architecture patterns powered b
Oracle Fusion Middleware. Birmingham: Packt Publishing, cop. 2010. 224 str., iRStB7181-84719832-7.
WSBPEL 2.0 for SOA Composite Applications with IBM WebSphere 7: define, model, implement, and monit
world BPEL 2.0 business processes with-g@v¥ered BPM. Birmingham: Packt Publishing, cop. 2010. 644 str.,
ilustr. ISBN 978-84968046-2.

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

' 2bL Db!

2wt COURSBE aYRLABWS

Predmet: Prevajalniki
Course title: Compilers
~0dzRA2a1A LINBPBINFYA Ay aid2~0GdzRA2a1l avYSHLetnk  Semestri
wlk 6dzyl t yAOG@2 Ay AYTF2NNICbA 6fSyAd@dS o3 letnik Letni
Univerzitetna koda predmeta/University course code: 63265

Predavanja Seminar Vaje Yt AYAG6y Druge oblike Samostojno ECTS

Ol dzR A i delo
45 30 105 6

Nosilec predmeta/Lecturer:

Vrsta predmeta/Course type:

Jeziki/Languages:
Vaje/Tutorial:

t2322A 11|
obveznosti:

gltedsrAiSo @ R

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 regularnimi
izrazi in razbitje prevajanega programa rgnovne

simbole;
-R2YLF6F ylFt23FY AT RSt
YI 2ay20A (2Y6YyAK | @iz

3. Sintaksna analiza:
opis sintakse s kontekstno neodvisno gramatiko,
LRad2LIS1T aAyidll1aysS Fyl
med sintaksno analizo;
-R2 Yl 6 v éldvasimtakgneda larRlizatorja
na osnovi skladovnega avtomata po algoritmu LR
4. Abstraktna sintaksa:
poenostavljena interna predstavitev prevajanega
programa;
-R2YIF6F ylFt23FY ISYSNRI
sintaksnega drevesa prevajanega programa.
5. {SYFyaAigayl Iyl
FyFEATE LR2RIFIG1I2OYAK (A
-R2YF6F yrt23FryY ATRStEI ¢
analizatorja za preverjanje tipov.
6. Klicni zapisi:
klicni zapisi za aktivacijo (gnezdenih, rekurzivnih)

Predavanja/Lectures:

2002y {tABYA]

izbirni predmet/elective course

Prerequisites:

Content (Syllabus outline):

Introduction:

Decompositbn of a compiler into front end and back
end. Compiler as a staged pipeline. Choosing the soL
program language and the target assembler.

Lexical analysis:

describing programming language symbols with regul
expressions, breaking the compiled prograroin
lexical tokens

Homework: construction of lexical analyser based on
finite automata.

Parsing:

describing syntax with a contektee grammar, parsing
procedure and error recovery

Homework: construction of stadkased LR(k) syntax
analyser

Abstract syntax:

simplified internal representation of the compiled
program

Homework: generating an abstract syntax tree of the
compiled program.

Semantic analysis:

eSS OKSOlAy3dIs dzyNBI OKI 6
Homework: construction of semantic analyser for type
checking.

Activation records:

description of records for activation of nested or
recursive functions, and their implementation with sta




podprogramov, uporaba sklada ali kopice za
realizacijoklicnih zapisov;

-R2YF6F yEFEE23FY yIFE6NI |
7. Vmesna koda:

RNB@gSayl FtA dza+tTyl @Y

spremenljivk, nivoji vmesne kode, prevod v vmesi

kodo;

-R2YF6F yrt23FryY ATRStEI¢

kode.

8. Osnovni bloki:
kanonizacija licev in skokov v vmesni kodi,
oblikovanje osnovnih blokov, permutacija osnovni
blokov;
-R2YF6F yEFEf23FY AT NI 6dyg
9. lIzbira strojnih ukazov:
prevod vmesne kode v ukaze zbirnika z uporabo

TFH6FrayAK aLINBYSyta2Ad1T
-R2YF 61 yIf 23 nekaShed NI (
registrov.

100V yFEAT L F{1{OGA@Gy2aGA 116
FyreATEF T1GAGYy280A 116
AN F20 LGSl Ay LRRIG
-R2YLF6F yIFf23FY AT NI 6dz

spremenljivk.

11. Izbira registrov:
ol NBFy2asS A ydiNgNorS NBY 6ayT1S
TF6FrayAK aLINBYSyft 2ad]
-R2YF6F yEFE23FY AT NI 6dyg

spremenljivk v registre in preliv.
B 1te2dz6S1TY R2YIF 61
R2YI6AK ylt23 @

12, yIt2

RSt dze 2

Temeljna literatura in viri/Readings:

or heap.

Homework: activation records design

Intermediate code:

tree- or instructionbased intermediate code, temporar
variables, translation to intermediate code.
Homework: construction of intermediate code
generator

Basic blocks:

canonization of calls and jumps in intermediate code,
grouping of statements into basic blocks, permutation
of basic blocks

Homework: formation of basiblocks

Instruction selection:

translation of intermediate code to target assembler
using only temporary variables

Homework: target code generator (without register
allocation)

Liveness analysis:

activity analysis of temporary variables based on flow
graphs and dataflow equations.

Homework: construction of a flow graph.

Register allocation:

colouring of inference graphs, spilling temporary
variables into activation records.

Homework: allocation of registers to temporary
variables and spilling.

Conclusion:

Homework: integration of earlier homework into a
working compiler.

1. Andrew W. Appel, Modern Compiler Implementation in Java, Cambridge University Press, 2002.

2. .2062Fy +AfTFlysS

t NBGdlI elyes

LINEINF Y&A1AK 2ST A1 20

3. Steven Muchnick, Advanced Compiler Design and Implementation, Morgan Kaufmann, 1997.

Cilji in kompetence:

Predstavite zgradbe, delovanja in izdelave prevajalnil
za prevajanje programskih jezikov v zbirnik.

{LX 20yS 12YLISGSyOSY
{L2az2oy2adG NITdzySgryal &
@ NI Gdzyl t yAOlU@dz Ay Ay TF2N
{LRraz2o0y2aid RSFAYANIyal =
AUGNR120OYAK AT TAG283 @ NI 6
Sposobnost uporabe pridobljenega znanja pri

Al Y2aiz2eySy NBOSOIyeadz 6
LINPOE SY2QP @ NI Gdzyl £t yAOGEQ
NJ T OA htBHljeyie®a zndnja

Predmetnod LISOATAG6Y S 12YLISGSY
t NI {dGAG6Yy2 TylyaS Ay @SO06
programske opreme ter informacijske tehnologije, ki s
L2GNBoyS T dzalLlSoOy2 &dNER
informatiki

Sposobnost samostojnega izvajja enostavnih in

T FTKISOGYAK 2LIN} OAf @ R2f 2

Objectives and competences:

Presentation of compiler architecture and functional
parts, as well as construction and implementation of ¢
working compiler from a chosen programming langua
into assembler.

General competences:

The ability to understand and solve professional
challengesn computer and information science

The ability to define, understand and solve creative
professional challenges in computer and information
science;

The ability to apply acquired knowledge in independe
work for solving technical and scientific probleins
computer and information science; the ability to
upgrade acquired knowledge

Subjectspecific competences:

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



arvyzatzey2 NBOSGI yeaS a&LJS The ability to independently perform both less

2LINF GAf @ NI 6dzyl £ yA Ol @dz demanding and complex engineering and organisatio
hay20yS @SO6AYS @ NI 6dzyl tasksin certain narrow areas and independently solve
2Y23261F 22 Yyl RFEtaS@FkyeaS C specific weldefined tasks in computer and informatior

science

Basic skillsi computer and information science,
allowing the continuation of studies in the second stu
cycle

t NEBROARSYA OGdzRA2&1 A NXBIT Intended learning outcomes:

t2 dzalLISOySY 11 1f2adz | dz (S Afterthe completion of the course a student will be ak
razumel zgradbo in delovanje prevajalnika; to:

razumel zgradbo prevedenega programa in njegovo = understand thestructure of a compiler and how it
LRYYAfYAO12 2NBIFYAT I OA22 works;

znal implementirati algoritme sintaksne analize; understand the structure of the compiled program anc
Tyrt AYLIX SYSYGANI GA &SY!I itsmemory layout;

jezika; implement algorithms for performing syntax analysis;
NI T dzySt 1fA0yS T 1 LIAAS Ay implementsemantic analysis of a programming
razumel pomen in zgradbo vias kode; language;

znal implementirati generator strojne kode in understand the stack frames andast links;
dodeljevanje registrov; understand the importance and the structure of the
razumel enostavne metode avtomatske optimizacije = intermediate code;

kode in jo znal uporabljati pri pisanju programov. Implement code generator and register allocation;

understand simple methods used for automatic code
optimization and use them at designing efficient
programs.

Learning and teaching methods:
Lectures and homework with explicit focus on
simultaneous studies (for homewaorks).

aSiz2
t NBRIF Gl y2l Ay R2YF6S y
t284S0Sy L}RdzRINB]l 25 ylI

RS LRdz6SOlFyal Ay dz
I.

Q¢ ™ (Y

bl6AyA 20SyaSglyaly 55t S0k ? Assessment:

blr6Ay oOLMAAYA AT LAGT « Type (examination, oral, coursework, project):
projekt):

{LINRBGY2 LINSBGSNEBIyYyaS ¢ 5000%  Continuing (homeworks)

Y2y 6y 2 LINB@SNEBFy2S ol 5000%  Final (written and oral exam)

Ocene: 610 pozitivho, 5 negativno (v skladu s Grading: 610 pass, 5 fail (according to the rule
Statutom UL). of University of Ljubljana).

Reference nosilca/Lecturer's ferences:

{[L+xbLYZ .20G2Fy® hy RAFTFSNByYydG [[ FYR [w LI NBSNA
ISSN: 1478424, Dec. 2017, vol. 50, str. 1086.

{[L+£bLYZ .200G2}yd aS!| adzpekifit BingliaeS de@ebpatiig BN, Saftwaze FuaRy?
journal, ISSN 0963314, Sep. 2016, vol. 24, no. 3, str. -75B.

{[LxbLYZ .20G2lyd [[ O2yTFTftAOG NBaztdziAzy dzaAy3a i
Systems, 2012, vol. 9, no. 3, str. 11054,

th¢h2bLYX al A0 2L. 9WSathoN@ thBing{bligs and pot¥niial problénis & ISgald
code. Proceedings of the 29th Annual ACM Symposium on Applied Computing, Gyeongju, Korea, #d8rch 24
2014, str. 16151616.

{[ L%blL Y ILLR mGinge\: Frazeedings of the 28th annual ACM Symposium on Applied Computing, (
Portugal, March 182, 2013, Association for Computing Machinery, str. 166889.

{[LxbLYZ .20G2lFys *L[C!bz . 20U appadng.tinfEnRidrOpiogessingl K S
letters. [Print ed.], Dec. 2005, vol. 96, no. 6, str.-22@.

Celotna bibliografija je dostopna na SICRISu:

http://sicris.izum.si/search/rsr.aspx?land%&id=7849



http://sicris.izum.si/search/rsr.aspx?lang=slv&amp;id=7849




' 2bL Db!

2wt COURSBE aYRLABWS

Predmet: Principi programskih jezikov

Course title: Principles of Programming Languages

~0dzRA2a1A LINBPBINFYA Ay aid2~0GdzRA2a1l avYSHLetnk  Semestri

wlk 6dzyl t yAOG@2 Ay AYTF2NNICbA 6ftSyAd@dS o2 letnik Letni

Univerzitetna koda predmeta/University course code: 63220

Predavanja Seminar Vaje Yt AYAG6y Druge oblike Samostojno ECTS
Ol dzR A i delo
45 30 105 6

Nosilec predmeta/Lecturer: Andrej Bauer

Vrsta predmeta/Course type: izbirni predmet/elective course

Jeziki/Languages: Predavanja/Lectures: {t28SYyO6AYI
Vaje/Tutorial: {t28SYO6AYLl

t2322A 1 @l1te2d66AisSgd @ R
obveznosti:
Vsebina:
a2RStA NI6Gdzylyalk Ay LI NI

imperativno, postopkovno programiranje; deklarativnc
nepostopkovno, programiranje; objektno

LINEINI YANr y2ST TFdzy]1 OA2aj
relacijsko programiranje; programiranje z omejitvami;
paralelno pogramiranje; genetsko programiranje;
programiranje s primeri; itd.

Pregled programskih jezikov za razne paradigme
programiranja

Elementi jezikov postopkovnega programiranja
bSLI2ad2LN 20y 2 LINEINF YANI
programski jezik prolog: Idg kot programski jezik,
postopkovni pomen programa kot avtomatsko
R21FT28Fy2aS AT NB1203Z LINA
programiranja in deklarativnega snovanja programov
Programiranje z omejitvami: ideje, principi in primeri,
f23A6y2 LINBINFYANIyaS |
Obravnavanje sintakse in semantike programskih
jezikov: gramatike, operativna, prevajalska, denotacij
in aksiomatska semantika

Denotacijska semantika, povezava s gramatiko jezika
primeri denotacijskih definicij

Aksiomatska semantika in dokazovanjeplrsosti
programov: parcialna in totalna pravilnost, invariantni
pogoji, tehnike dokazovanja pravilnosti programov,
dzLI2 N> 61 yIF20A01S20AK LINB
dokazovanje pravilnosti

Prerequisites:

Content (Syllabus outline):

w Computational models and programming
paradigms: imperative, procedurpfogramming;
declarative, norprocedural programming;
functional programming; logic and relational
programming; programming with constraints;
parallel programming; genetic programming;
programming by examples; etc.

Overview of programming languages forioais
programming paradigms

Elements of languages for imperative programmit
Declarative programming, logic programming and
the Prolog language: logic as a programming
language, procedural meaning of programs as
automatic theorem proving, examples of symbolic
programming and declarative program design
Programming with constraintédeas, principles and
examples, constraint logic programming (CLP)
Handling of syntax and semantics of programmin
languages: grammars, operational, translational,
denotational and axiomatic semantics
Denotational semantics, relation to the the
grammar ofa language, examples of denotational
definitions

Axiomatic semantics and proving correctness of
programs: partial and total correctness, invariant
conditions, techniques of proving program
correctness, using weakest preconditions,
automatic correctness prong




Temeljna literatura in viri/Readings:

Robert W. Sebesta, Concepts of Programming Languages, 8th edition, Addistey 2007.
Peter van Roy, Seif Haridi, Concepts, Techniques, and Models of Computer Programming, MIT Press 2004.
Ivan Bratko, Prolo§rogramming for Artificial Intelligence, 4th edition, Pearson Education, Addlisstey, 2001.

LALY . Nridil2z

Cilji in kompetence:

Cilj je predstaviti principe in pregled vrst programskih
2S1T A120x @l1ftadzéy2 1 NITy
obravnavanjem sintakse in semantike jezikov ter
pravilnosti programov;

wht i1 dzyrSglyesS NITftASYAK @I
programiranja ter njihove ugrabe v ustreznih
programskih jezikih;

t N} {GAGY Il dzLJ2N} 6 &aAYoz2t
nepostopkovnega programiranja in programiranja z
omejitvami.

PredvRSy A OGdzRA2a1 A NIBT dzf
Znanje in razumevanje:

whk 1 dzySg@lryesS NIrTtASYAK LN
LINRYSNYy2aid NITYAK LINRa&G2

problemov;
Pregled principov in mehanizmov raznih vrst
programskih jezikov;

whk 1 dzySglyesS yréayzg 11 2
programskih jezikov ter formalno dokazovanje
pravilnosti programov.

Uporaba:

wlkl @22 &aLINBlGy2adGAiA aravyozf

programiranja v logiki in programiranja z omejitvami.
Refleksija:

Sposobnostta YA Of 2l ya2l 2 |t GSN
LINPOE SY20 GSNJI LINARAG2LI2Q
YF12 NIXYTEtAG6YA Y2RSEA NI 6
programiranja in vrste jezikov spodbujajo alternativne
LINR&G2LIS {1 NI &dzyl £t yaAO1SY
Prenosljive spretnostiniso vezane le na en predmet:

wlkT OANBSYS aLINBilyz2aidr ay
aSi2RS LRdzwS@Fyeal Ay dz6S
t NEBRIF @Gl yels I @RAGZ2NYS Ol
naloge.

bl 6AyA 208Sye2SgtyealyY

t NEf23 Ay dzYSidyl

AYiSt AaSy Ol s wht20

Objectives and competences:

To introduce the principles and types of programming
languages, including models of computation, formal
treatment of the syntacs and semantics of languages
and program correctness;

Understanding of various programming paradigms an
their use in corresponding programming languages;
Practical applications of symbolic, declarative and
constraint programming.

Intended learning outcomes:

Knowledge and understanding:

Understanding of various approaches to programming
and suitability of these approaches to solving various
problems;

Overview of tke principles and mechanisms of types o
programming languages;

Understanding ways of defining the syntax and
semantics of languages, and formal proofs of progran
correctness.

Application:

Skill of symbolic programming, logic and constrain
programming

Reflection:

Ability of thinking about alternative formulations of
problems and approaches to their solution;

How different computational models, programming
paradigms and languages, support alternative
approaches to computer problem solving
Transferable skills:

Enhanced skills of program design.

Learning and teaching methods:
Lectures, practical work and exercises, home work.

55t SOk 2 Assessment:

blF6AY OLAAYA AT LAGET Type (examination, oral, coursework, project):
projekt):

{LINRPGY2 LINBGSNEBIYy2S « 5000%  Continuing (homework)

Y2y 6y 2 LINBOSNEBFy2S ol 5000%  Final (written and oral exam)

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

Reference nosilca/Lecturer's references:

Grading: 610 pass, 5 fail (according to the rule
of University of Ljubljana).



BAUER, Andrej, PRETNAR, Matija. Programming with algebraic effehtndiets. V: Journal of logical and
algebraic methods in programming : Special Issue on Domains X, International workshop on Domain Theory
applications, Swansea; 5September, 2011, (Journal of logical and algebraic methods in programming, ISSN
2208, Vol. 84, iss. 1, 2015)tp://dx.doi.org/10.1016/}.jlamp.2014.02.001
BAUER, Andrej, PRETNAR, Matija. An effect system for algebraic effects and handlers. Logical methods in
scierce, ISSN 1868974, 2014, vol. 10, iss. 4, paper 9 (stR9). http://arxiv.org/pdf/1306.6316
BAUER, Andrej, PLOTKIN, Gordon, SCOTT, Dana S. Cartesian closed categories of separable Scott domai
Theoretichcomputer science, ISSN 038475, 2014, vol. 546, str. 0.
BAUER, Andrej, HOFMANN, Martin, KARBYSHEV, Aleksandr. On monadic parametricity-ofderdondtionals.
V: PFENNING, Frank (ur.). Foundations of software science and computation strut@irekternational
Conference, FOSSACS 2013, held as part of the European Joint Conferences on Theory and Practice of So
ETAPS 2013, Rome, ltaly, Marck2462013 : proceedings, 16th International Conference on Foundations of
Software Science @nComputational Structures, FOSSACS 2013, Rome, ltaly, Ma2dh 2®13, (Lecture notes in
computer science, ISSN 039243, 7794). Berlin; Heidelberg: Springer, cop. 2013, str22P5
http://dx.doi.org/10.1007/9783-642-370755 15
BAUER, Andrej, STONE, Christopher A. RZ: a tool for bringing constructive and computable mathematics cl
programming practice. Journal of logic and computation, ISSN-098%, 2009, vol. 19, no. 1, str.-43.
http://dx.doi.org/10.1093/logcom/exn026

l'9wX ! yYRNB2TE Ime¢%9[ 9{/!w5j X alNINyZZ {Lat {nnmbe
computation. V: WIDMAYER, Peter (ur.). Automata, languages and programming : 29th inbedraitmquium,
L/!'[t HnnHZ at-13}2802 Zprofebdingsy(Lectikedabtés inycomputer science, ISSMDEB2
2380). Berlin; London: Springer, cop. 2002, str-388.



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

' 2bL Db!

2wt COURSBE aYRLABWS

Predmet: Programiranje 1
Course title: Programming 1
~0dzRA2a1A LINBPBINFYA Ay aid2~0GdzRA2a1l avYSHLetnk  Semestri
wlk 6dzy t yAOG@2 AYy AYTF2NNICbA 6fSyAdG@S o1 letnik Zimski
Univerzitetna koda predmeta/University course code: 63277
Predavanja Seminar Vaje Yt AYAG6y Druge oblike Samostojno ECTS
Ol dzR A i delo
45 30 105 6
Nosilec predmeta/Lecturer: [ dZl I CNN&X&
Vrsta predmeta/Course type: obvezni predmet /compulsory course
Jeziki/Languages: Predavanja/Lectures: {t28SYyO6AYI
Vaje/Tutorial: {t28SYO6AYLl

t2322A 11|
obveznosti:

gltedsrAiSo @ R

Vsebina:

predavanja:

Pregled programskih jezikov s poudarkom na sodobn
programskih jezikih 3. generacije

Primer preprostega programa, postopek priprave
programa, prevajanje in izvajanje

Osnovni podatkovni tipi

t NEBRadGlI gAGS O
vrednosti

Deklaracije konstant in spremenljivk

Stavki

Prireditveni stavek, pisanje izrazov, operatorji in njiho
prioriteta

Izbirni stavki

Ponavljalni stavki

Metode

Vloga in vrste metod

Formalni in dejanski parametri

Rekurzija

Razredi in objekti

Spremenljivke in metode objekta

Y2y alNHzZ 62NBAZ @GS61TNI Gy?2

OStAK Ay NB

52a02L I R2t26Af I
Vnaprej deklarirani razredi
Tabele

9Yy2RAYSYyiT A2yl tyS Ay @S6R
Tabele objektov

Nizi

Dedovanje

Prerequisites:

Content (Syllabus outline):

lectures:

Overview of programming languageith emphasis on
3rd generation

Writing, compiling and executing a simple computer
program

Basic data types

Integer and real numbers, characters and logical valu
Constants and variables declaration

Programming statements

The assignment statement, expressions, operators,
operator precedence

Conditional statements

Loops

Methods

The role and classification of methods

Formal and actual parameters

Recursion

Classes and objects

Instance variables and methods

Constructors, overloading constructors

Access modifiers

Using predefined classes

Arrays

Onedimensional and multidimensional arrays
Arrays of objects

Strings

Inheritance

Overriding superclass methods




Redefinicija metod

Konstruktorji v podrazredih
5AYFYASY2 LR@GSI20FyeSs
Abstraktni razredi in abstraktne metode
Razred Object

Vmesnik (interface)

DN} FA6YS {1yeh oy)\
dzLI2 N> 6y AO1 S3l
Dogodkovno vodenorpgramiranje
vaje:

bl @FaFrK OddzZRSyiGA NBEOdz2S
katerimi utrjujejo snov, ki so jo obravnavali na
predavanijih. Poudarek je na samostojnem delu ob
LR2Y26A FaraliSyiazo0o
R2YF6S ylFt23S8Y

~idzRSYydiArA R20A22 aSiyry y
izdelati doma in zagovarjati na vajah v vhaprej
predpisanih rokih. S tem jih vzpodbujamo k sprotnem
OlldzRA2dz Ay alyvYz2ailiz2a2ySydz
LRTAGAGY2 20Sy2SyAK R2Yl
izpitu.

LJ2

0SSz 12
YSayaqgl

Temeljna literatura in viri/Readings:
VO al KyA6X [ ® CNNERGZ

l-TaM, 20880+ y OY  WI @I

Using superclass constructors in subclasses
Dynamic metld binding

Abstract classes and abstract methods

The Object class

Creating and using interfaces

Graphics and GUI widget toolkits, components of GU!
. Event driven programming

Iab practice:

Students solve practical problems to reinforce the
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 be
developed outside comict hours and submitted for
evaluation within prescribed deadlines, thus preventir
them from procrastinating and encouraging self
reliance. Completion of these assignments is a
prerequisite for entering the exam.

a1 21T A LINRYSI

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
' N2 Oojealéd MBorut Fabjan: Java 2: Temelji programiranja, Pasadena, 2004.

Cilji in kompetence:

/I Af2 LINBRYSGF 2SS OGdzRSy
koncepte objektno usmerjenega programiranja v enet
ATYSR aLX 20y2 yIYSyalaik
generacije in jih usposobiti za samostojen razvoj
Sy2aidl @yAK NI 6dzyl £t yAOl AK
Predvidene kompetence:

ral g22 allRazoyz2aidir 11
NI} T YAOf 2l yeSs
alLlaz2oy2aid NITdzySgryealk &
YI LI2RNRBG62dz NI 6dzyl £t yAOilg
sposobnost uporabe pridobljenega znanja pri
aly2aidz22ySY RSt dz T nbigds
LINEOGEfSY20 yI LR2RNRG62dz NI
sposobnost nadgradnje pridobljenega znanja,

1 N&

GSySteayl Tylyeal yI LI2RNER
AYF2NNYIGALST 1A @1t 2dz6dze
LIN}1GASYF Tylyel Ay 2§2§
NI 6dzy I £t yAOGBF Ay AYyTF2NXYI
GS8ySteyl Tylyel ylI L2RNER
AYF2NXIGALS 1A a2 LRYSY
drugi stopnji.

t NBROARSYA OGdzRA2&1A NXBI
t2 dzZALISOYySY TF{1tadzwldz S

T Yy208yy
razumeti postopek priprave, prevajanja in izvajanja
NI 6dzy I £ yAO1 S3I LINRANI YI

Objectives and competences:

The main objective is to teach students basic concepi
of objectoriented programming in a generpglirpose
3rd 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 synthetic
thinking,

the ability to understand and solve professidna
challenges in computer and information science.

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

basic skills in comyter and information science, which
includes basic theoretical skills, practical knowledge €
skills essential for the field of computer and informatic
science.

basic skills in computer and information science,
allowing the continuation of studies in treecond study
cycle.

Intended learning outcomes:

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

understand the process of writing, compiling, and
running a computer program



razumeti in uporabljati osnovne programske konstruks
in podatkovne strukture

razumeti koncepte objektno usmerjenega programiral
61t edy2 1T RSR28FyaSyo

NI T dzYSGA Ay dzLl2NXof 2 (A
GALAGYAK LINPINI} YSNE]lAK L
ATUFTEFGA LRTYI@GLy2S 2ay2
2AYy20YyAK 12YLRYSyid 3IANI FA

vmeshika

izkazati poznavanje osnov dogodkovno vodenega
programiranja

LIAal GA Syz2aidl @yS NI 6dzyl f
namenskem jeziku tretje generacije

aSi2RS LRdzwS@Fyal Ay dz6S
Predavanjd | { G A @y 2 dzRSt SO0 2
RA&1dzaAal s @LINI OFyel s LN
Laboratorijske vaje NS ¥t ST aAral Al {d
NEOS@lyeS @S6 uALJAoyAK |_
LINBRAGIFBOAGSE Ay 11 3202N
ALIR2NRBGSlIyeS LRONIGYS AYyTF
52Y6S oa@lte2mSizayl Al Rst

programov)
Individualnekonsultacig (diskusija, dodatna razlaga,
20N Oyl @I ALISOATFASEYAK QL

understand and use basic programming constructs ar
data structures

understand the concepts of objecriented
programming ¢icluding inheritance)

understand and use basic algorithms for solving typic
programming problems

know the basics of computer graphics and basic
components of GUI

know the principles of evendriven programming

write simple computer programs in a genepalrpose
programming language

Learning and teaching methods:

Lectureswith active participation of students
(explanation, discussion, questions, examples, proble
solving);

Lab practicdreflection of experience, practical problen
solving, presentation fosolutions, discussion,

2 communication of feedback information)
Homework(individual development of simple compute
programs)

Individual consultation hours (discussion, additional
explanation, specific problems solving)

bl6AyA 20SyeaSglyalyYy 55t S0k ? Assessment:

blF6AY OLAAYA AT LAGT Type (examination, oral, coursework, project):
projekt):

Sprotno preverjanje (3 seminarske naloge, 50,00 % Continuing (three homework programming
kratki testi v obliki kvizov) projects, short tests)

Y2y 6y 2 LINBGSNELFIy2S 06, 5000%  Final (exam)

Ocene: 610 pozitivno, 5 negativno (v skladu s Grading: 610 pass, 5 fail (according to the rule
Statutom UL). of University of Ljubljana).

Reference nosilca/Lecturer's references:

tSi ylraLrySyoySaOAK RSt

C«w{¢X [dzl I £ a9wbLYZ alNEBIYZ a!lbL2Z zAt2lIyd LYL
Software, 2011, vol. 5, no. 2, str.2261.

C«w{ ¢X [ dzl I £ a9 wb UahZComvértddgrhetamodels!td ghaphytlammads: doing without
advanced graph grammar features. Software and systems modeling, 2015, vol. 14, no. 3, st31297
C«ew{¢X [dzl I £ 2L. 9WZ NEOZ alLl9[ L2535 WdzNMmavudp a | _EBARY di
september 2015, str. 50%518.

C«w{¢X [dzl 2 a!lbL23 *Afa2ly®d LY(INRRdzOG2NE LINEVEINI

transactions on engineering and technology educati&sN 1448257, 2013, vol. 11, no. 4, st00-405.
http://wiete.com.au/journals/ WTE&TE/Pages/Vol.11, %20N0.4%20(201 (B3 stL.pdf

all bL2Z
2012.

+Af 2l y>X C«.wWdvaskozi[prinpde >~ Swhigct2@G8. XIVAL4 ZBZtN,Jponovni ponati

Celotna bibliografija je dostopna na 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

1 2bL b! 2w¢ COURBE GYRUWABWS

Predmet: Programiranje 2
Course title: Programming 2
~0dzRA2a1A LINBPBINFYA Ay aid2~0GdzRA2a1l avYSHLetnk  Semestri
wlk 6dzyl t yAOG@2 Ay AYTF2NNICbA 6fSyAd@dS o1 letnik Letni
Univerzitetna koda predmeta/University course code: 63278
Predavanja Seminar Vaje Yt AYAG6y Druge oblike Samostojno ECTS
Ol dzR A i delo
45 30 105 6
Nosilec predmeta/Lecturer: 2002y {tABYA]
Vrsta predmeta/Course type: obvezni predmet/compulsory course
Jeziki/Languages: Predavanja/Lectures: {t28SYyO6AYI
Vaje/Tutorial: {t28SYO6AYLl
t2322A 1 @1t2dz6AGSP @ R Prerequisites:
obveznosti:
Vsebina: Content (Syllabus outline):
Uvod v programski jezik C. Introduction to C programming language.

Osnovni podatkovni tipi in osnovne kontrolne struktur: Basicdata types and basic control structures.
wkT @22 LINBPBAIANF Y20 Ay NI T K Program design and debugging.

Kazalci in tabele (1. del). Pointers and arrays (part 1).

Kazalci in tabele (2. del). Pointers and arrays (part 2).
Funkcije in prenos argumentov. Functions and parameter passing.
5AYlFYAG6Y2 R2RSt 2S@FyeaS L Dynamic memory allocation.

Nizi. Strings.

Vhodnagizhodne operacije. Input-output operations.

Strukture. Structures.

Enostavni algoritmi urejanja. Simple sorting algithms.

Rekurzija in algoritmi sestopanja (1. del). Recursion and backtracking (part 1).
Rekurzija in algoritmi sestopanja (2. del). Recursion and backtracking (part 2).
Predprocesor. Preprocessor.

Temeljna literatura in viri/Readings:

.d 20 YSNYAIKEIYS 50 wAGOKASY tNRAINIYAalA 2ST Al /2
¢d 520N SOY 6/ 3 CrHldzt GSGF T1 NY6dzyl £t yAOl@d2 Ay

I ® YIP6A6T ad t NA@2OYALl S | C2KF13 ad® alNREGE { o
2010

Cilji in kompetence: Objectives and competences:

Cilipredmete2 S NJ T OANRGA 1 y I y 2 Thegoal of the course is to widen the programming
OlGdzRA2 o6l TABYAK Ay Y I LINEB skils by learning the most basic and advanced
{LX 20yS 12YLSGSyOSy programming techniques.

General competences:




{LRraz2oyz2aid {NRGAGYS3ALZ |
NI T YAOtalyet

{L2az2oy2ad NITdzySgryal &
@ NI 6 dzy | foymatRii @dz Ay Ay T
Sposobnost uporabe pridobljenega znanja pri
arvyz2aizaeaySy NBOSGlIyadz (S
LINPOfSY20 @ NI 6dzyl t yAQGE
NI T OANBFy2F LINAR20f2SyS3
Predmetnod LISOAFTAG6Y S 12YLISGSY
hay2@0yS @SO6AYS @ NI6dzyl

2ay20yS (S2NBGAS6YyS @SO6A
@SO6AYS T LER2RNRB62S NI 6d
hay20yS @SO6AYS @ NI 6dzyl
2Yy2326lL 22 ylIRFta2aS@ryesS C

t NEBROARSYA OlGdzRA2&1A NXBI
t2 dzaLSOySY TF1tadzwdz (S
Tylrt NBOSOIGA TYSNyz2 GSC
sposoben pisati programe v programskem jeziku C;
razumel nizko nivojsko programiranje;
aL12a20Sy dzLl2Nlofal GA NB
aL12a20Sy dzLl2NY¥otakdA 1
programov;

alLl2a20Sy dzL2N}Xof el iA RAY

ALINROG6lIYyeS LRYYATYALFT
sposoben uporabljati rekurzivne podatkovne strukture
sposoben uporabljati sistemske klice v programskem
jeziku C;

aL12a20Sy LAAaliA LINRIAINI YS
enot.
aSi2RS LRdz6SSFyal Ay dzS

t NBRI gl yalxs R2YF6S ylI 213
g2l Ko t2a8S0Sy LI2dzRI NS
R2YIFI6AK ylIFf23FKo®

br6AyA 20SyaS@ryaly
blr6Ay oOLMAAYA AT LAGET «
Sprotno preverjanje (kolokviji)

Y2y 6y 2 LINBOSNEBFIy2S ol
Ocene: 610 pozitivno, 5 negativno (v skladu s
Statutom UL).

Reference nosilca/Lecturer's references:
{[L+£bLYZX
ISSN: 1478424, Dec. 2017, vol. 50, str. 1086.
{[L+tbLYZ .20G2FYyxz

50,00 %
50,00 %

+tL[C! bz

Developing skills in critical, analytical and synthetic
thinking

The ability to understand and solve professional
chdlenges in computer and information science

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

Subjectspecific competencs:

Basic skills in computer and information science, whic
includes basic theoretical skills, practical knowledge ¢
skills essential for the field of computer and informatic
science

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

Intended learning outcomes:

After the completion of the course a student will be ak
to:

solve mediurdevelprogramming exercises;

write programs in C programming language;
understand lowevel programming techniques;

use recursion to solve programming problems;

use pointers to write efficient programs;

manage dynamic memory allocation and deallocation
use rearsive data structures;

use system calls in the C programming language;
write C programs consisting of multiple compilation
units.

Learning and teaching methods:
Lectures, home works, seminar works during tutorials
The emphasis is on continuous study and homeworks

5SSt S @Rt? Assessment:

Type (examination, written and oral):
Continuing (midterm exams)

Final (written exam)

Grading: 610 pass, 5 fail (according to the rule
of University of Ljubljana).

206021 y® hy RATTSNSB Compiitdr Lahgyidges] Systemnd SN ik

. 2 Ol aip pargingt INEnRtaOProtedsing K S

letters, ISSN 0020190, Dec. 2005, vol. 96, no. &, 220-224.

{[LtbLYS .2002ly®

a S| & degpekific BngliaieS de(ebpetlisiB-MDID &Sofvare grati

journal, ISSN 0963314, Sep. 2016, vol. 24, no. 3, str. -75B.

whe¢! b/ S LI2NE {[LzbLYZ

L2002l yo |

AAy3 NBOSNES Sy

application for student information systems. Computer Science and Information Systems, ISSIR1822013,

vol. 10, no. 4, str. 1557583.



POTQbLYZ alGdAOX 2L.9W: !aN®I@Efinding hugstahdpatentiaPpfolbie®nk iyf Srald A
code. Proceedings of the 29th Annual ACM Symposium on Applied Computing, Gyeongju, Korea, d8rch 24
2014, str. 16151616.

Celotna bibliografijge 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

' 2bL Db!

2wt COURSBE aYRLABWS

Predmet: t N2INF YANIryeS aLISOATASYAK LI I GF2NY
Course title: Platform Based Development
~0dzRA2a1A LINBPBINFYA Ay aid2~0GdzRA2a1l avYSHLetnk  Semestri
wlk 6dzyl t yAOG@2 Ay AYTF2NNICbA 6fSyAd@dS o3 letnik Letni
Univerzitetna koda predmeta/University course code: 63287

Predavanja Seminar Vaje Yt AYAG6y Druge oblike Samostojno ECTS

Ol dzR A i delo
45 30 105 6

Nosilec predmeta/Lecturer: +Stal12 tS220A50

Vrsta predmeta/Course type:

Jeziki/Languages:
Vaje/Tutorial:

t2322A 1 @l1te2d66AisSgd @ R
obveznosti:
Vsebina:
t NEBRYSG ©asSodz2eS GSYS a L

ALISOAFAGYAK LI FOGF2NN¥ZT A
1 dzNR { dzf dz T NI Sdzyt £ yAOilg
prilagajala trendom, zato kurikulum ni omejen na
konkretne platforme.
1. pregled platform (mobilne, vgramk, porazdeljene,

spletne, industrijske, robotske,

LI N £t StySka{ltloAaftySzIX
2. podprti programski jeziki
od® LINPANI YANIyYy2S 1T dzLd2 NI
4. programiranje glede na omejitve posamezne
platforme,
5. programski jeziki za mobilne platforme,
6.ray 2185028 LRNI okl Yz3atar
programa,
Td 2YS2AG0OS Ay ATT AQA
komunikacija,
y® 2R6AGF@GlIy2S Y20Af yAK
zavedanije (npr. lokacijske aplikacije),
® LINPIANI YANI ye2S NRyU ALONASA
interaktivne platforme,
Mnd® 2YS2A0G0S
aplikacije,
11. izbrane vsebine iz mobilnega zdravstva, pametnit
YSAaGkKAOKG2GI Ny Ay 2ail
Vaje potekajo konzultacijsko in seminarsko. Gradi se
projekt skozi sprinte po Scrum metodi razvoja
programske opreme.

Y 2

LX FGF2NY T I

Predavanja/Lectures:

izbirni predmet/elective course

Prerequisites:

Content (Syllabus outline):

The course will include topics in platform based

development recommended in the ACM curriculum fo

CS. The topics will continually adaptdontemporary

trends, thus the course is not constrained to a specific

platform.

1. overview of platforms (mobile, embedded,

distributed, web, industrial, robotic,

LI NF £ £ St kaOFflof SIX0z

supported/domainspecific programming language

programming via platforrspecific APIs

programming under platform constraints,

mobile platform languages,

performance/power tradeoffs and profiling,

mobile platform constraints and challenges with

wireless communication

8. mobile sensing and context awareness (e.g.
locationaware applications)

9. programming languages and approaches for time
critical interactive platforms,

10. platform constraints for timeritical interactive

applications,

11. selected topics from mobile healthcare, smart

city/home/factory, and other domains

Practicapart of the course consists of seminar work a

consultations (tutorial). Students build the project usir

sprints as specified by Scrum software engineering

methodology.

NoOokWwWN




Temeljna literatura in viri/Readings:

1. Yener, M., & Dundar, O. (201&xpert Android Studidohn Wiley & Sons.

2. Simon DE. (1999). An embedded software primer. Addiesley Professional

3. R. Meier: Professional Android 4 Application Development, 3rd Edition; Wrox, 2012.
4. R. lerusalimschy: Programming in LUA, Lua.org, 2013.

dlji in kompetence:

/I Af2 LINBRYSGFE 2SS &aLRiyl
platforme in se spoznati s specifikami razvoja
programske opreme na teh platformah.

{LX 20yS 12YLISGSyOSY

aY 20y 2& B I NINGEA YA Of 21 yal
n %YROYRSTFAYANI GAZ NI T dzy
strokovne izzive na podéu raddzy’ I £ Yy A OG @I

informatike.

m Y20y 2ai
Znanja.

' LX AOANFyal A

Predmetno specifne kompetence:

n »Y20y2ai LINByz2a
ekipah.

& S0e in prakténo znanje o posebnih strojni opremi
platform, specialnih programskih jezikih in omejitvah
posameznih platform.

Tylrye

t NEROARSYA
t 2 dza LSOy 2
T Y20yAY
SNFTEA120FGA YSR aLISOATAS
- prenesti osvojena znanja med platformami,

- uporabiti platformo za realizacijo produkta,

- razviti programski izdelek na platformi,

- analizirati zmogljivost strojne opreme in potrebe po
virih programskega izdelka,

OldzRA2a1 A NBI
2 LN @gf 2SySY L

Objectives and competences:

The aim of the course is to gain expertise on several
modern pldaforms and learn the specifics of software
development for these.

General competences:

m !'oAfAGE 2F ONRGAOKE @K
nm ¢KS loAfAGe G2 RSTAYyS:S
professional challenges in computer and information
science.
m ¢ KS | pydnd upgradé aquiret knowledge
Subject specific competences:
m ¢KS FoAfAGeR
technology groups.

m tNFOGAOKE (1y26fSR3IAS |y
hardware of specific platforms, special programming
languags, and constraints associated with these.

G2 GNIyavYa

Intended learning outcomes:

After successful completion of the course, students w
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 atform,

- analyze hardware efficiency and software product
needs for resources,

- NBdzYSy GANF GA AT 62 NJ &LJIS -argument selection of specific hardware and softwar
opreme za razvoj izdelka. for the development of the product.

aSi2RS LRdzwS@Fyal Ay dz6S Learningand teaching methods:

t NBRI @I y 2 aloe/ PoseBer pofidarekyje na Lectures and homework with special emphasis on
AYRAGARdzZE £t ySY RSt dz O dzR S individual work.

blr6AyA 20SyaSg@glyaly 58t SOk 2 Assessment:

bl 6AY LA Ay AT LAGE « Type (examination, oral, coursework, project):
projekt):

{LINRPGY2 LINBGSNEBIYy2S « 5000%  Continuing (homework)

Y2y 6y 2 LINB@SNEFy2S ol 5000%  Final (written and oral exam)

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

Reference nosilca/Lecturer's references:
t SG ylreLrySyoySaOAK RSt
1. t9Wh+LO0X +Sfa212x a

{h[o{Lxz

Grading: 610 pass, 5 fail (according to the rule
of University of Ljubljana).

aAND2® | yiAOALN G2NE

research challenge&\CM computing surveytSSN 0360300. [Print ed.], Apr. 2015, vol. 47, no. 3, stRal



2.

3.

t 9Wh+L0X +Sfel2I . eRafelachniexaddrelapproach o Wirelasdrate &daptatidBEE
transactions on mobile computingSSN 1536233. [Print ed.], Apr. 2014, vol. 13, no. 4, str. 934
[T¢IL!YS bSIFIEfX t9Wh+xLOX +Sfa2123 w! /| ! VENTFROW Rgteyd.
Smartphones for largecale behavior change interventionEEE pervasive computing : mobile and ubiquitol
systemsISSN 1536268. [Print ed.], 2013, vol. 12, no. 3, str: 6%

t9Wh+xLO0X +Sf2123 [! ¢l L!3Z Mifb MabilebdsddexpdribnZe sanPld for A
0SKI @A2dzNJ NBaSk NOK® +Bmotibns hr[d Bers@nality &nlpevshrilized dexibes Zmo8e
evaluation and applicationgHumancomputer interaction series, ISSN 155U35). [S. |.]: Springecop. 2016,
str. 141161

t9Wh+xL0X +xSfa2123 a! {hUEJomFl4 prodedimgs ofithg 204N IMZAniéraatode
Joint Conference on Pervasive and Ubiquitous Computing, SeptembgrA@L4, Seattle, WA, USXew York
(NY): ACM. cop. 2014tr. 897908

Celotna bibliografija je dostopna na SICRISu:
http://www.sicris.si/search/rsr.aspx?opt=1&lang=slv&id=43813.



' 2bL Db!
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Predmet: wkédzyl £t yAO1TF 3ANIFALF Ay GSKy2f23Aa2k AISN
Course title: Computer Graphics and Game Technology
~0dzRA2a1A LINBPBINFYA Ay aid2~0GdzRA2a1l avYSHLetnk  Semestri
wlkédzyl t yAOlUD@2 AY AYF2NNICbA 6tSyAddS 6 (3. letnik Zimski
Univerzitetna koda predmeta/University course code: 63269
Predavanja Seminar Vaje Yt AYAG6y Druge oblike Samostojno ECTS
Ol dzR A i delo
45 10 20 105 6
Nosilec predmeta/Lecturer: Matija Marolt
Vrsta predmeta/Course type: izbirni predmet/elective course
Jeziki/Languages: Predavanja/Lectures: {t28SYyO6AYI
Vaje/Tutorial: {t28SYO6AYLl

t2322A 11|
obveznosti:

gltedsrAiSo @ R

Vsebina:

Predavanja:

1. Uvod.

2. alGSYILGABYS 2ay20So

3. Afine transformacije, koordinatni sistemi.
Homogene koordinate. Projekcije.

4. Predstavitve predmetov: poligoni, deljene ploskve
LI NF YSGNRGSGYS 1 NRQdzf 2S o

5. [21+fy2 2a@SitasSolyes

6. Teksture.
7. DN} FA6YyA OS@2@2RY Al f 2
Z-buffer.

8. {SYGS6AftYyALA
9. Detekcija trkov.
10.

Metode razdelitve prostora.
11. Barve.
12.Df 20+t y2 dzL2RlIotalyeasSy
Vaje:

Laboratorijski projekt izdelave intekdvne igre. Na
vajah podan uvod v OpenGL in Unity in samostojno d
Y6 LNRP2S{TOGAK T TF{tadly?2

Temeljna literaura in viri/Readings:
1. bAlT2€ 1

DdzA RY wl 6dzyk t yA O I

Prerequisites:

Content (Syllabus outline):

Lectures:

1. Introduction.

2. Basic math.

3. Affine transformations, coordinate systems,
homogeneous coordinates. Projections.

4. Representations: polygons, subdivision surfaces,
parametric curves.
Hierarchies.

5. Local illumination and shading.

6. Texture mapping.

7. Graphics pipeline: culling and clipping, rasterisati
z-buffer.

8. Shaders

9. Collision detection.

10. Space partitioning methods.

11. Colors.

12. Global illumination: raytracing.

Laboratory:

Students will implement an interactive game. Exercise

will include an introductionary course on OpenGL anc

Unity and individual project work with final public

presentation of results.

AN FALLF® ' YAGSNI I @&

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:

/| Af2 LINBRYSGF 28 OildzRSyi
Fft3I2NRGYASYy2 211 R2S NIé6d
~0dzRSYGA 02R2 LINAR2O0ATL A

N> T dzyS@lyeaS Ay NBOS@lIye
NJ & dzyva if iyifér@atike;

-dzLI2 NF 62 Tyltyel 11 alyYz2a
GSKYASBYAK Ay Tylyati@dSyik
NI 6dzy I £t yYAQGBI AY AYyF2NX¥I
znanj;

- sposobnost samostojnega izvajanja manj in bolj
TFTKISOYAK Ay O3 yOMNERIIMK N
LERNRGE2AK Ay alyvyzabtzey?
y6Eft23 yI LR2RNRBG62dz NI 6dzy |
- sposobnost samostojnega razvoja 3D interaktivnih
AN FAGYAK FLIXALlIOAC2 Ay A

t NBROARSYA OiGdzRA2&A1A NBI
t2 dzal)SOySY 11 1tadz]1dz (S
NI T dzySt Y GSYFGAG6y2 211
NI} 6dzy I f yAOTA 3INIF FALA
LT YyEFE NITEAS6YS yLE6AYS
NI T dzy§t RSt 2@lyaS LkRaly
cevovoda

- razumel osnove optimizacijskih tehnik potrebnih za
R2aS3lya2aS AyiSNI{1dABy2al
- razumel principe nizkonivojskega in visokonivojskeg
LINEINF YANIyYy2S 05 AN} FAGY
-41L12&a20Sy AYLX SYSYGANY GA
aplikacijoin igro z uporabo nizkonivojskih ali

GrREaA212YADP2241AK LINBINI YA

aSi2RS LRdzxS@ryeal Ay dz6S
t NEBRIF @l ya2l a LINI1UAG6YAYA
laboratorijskega projekta pothentorstvom asistenta.

Objectives and competences:

The objective is to present students the programagin
and algorithmic background of computer graphics anc
games. When completing the course, students will be
able to gain the following competences:

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

- the abilty to apply acquired knowledge in independe
work for solving technical and scientific problems in
computer and information science; the ability to
upgrade acquired knowledge.

- the ability to independently perform both less
demanding and complex enginéeg and organisational
tasks in certain narrow areas and independently solve
specific welldefined tasks in computer and informatior
science

- the ability to independently develop interactive 3D
applications and games.

Intended learning outcomes:

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

- understand the mathematical background of basic
computer graphics algorithms

- know the different representationsf 3D objects

- understand the inner workings of the graphics pipeli
- understand the basics of optimization techniques
needed to develope interactive graphical applications
- understand the principles of lodevel and higHevel
3D graphics programming

- develop an interactive 3D graphical application or
game using lowevel or highlevel programming
libraries.

Learning and teaching methods:
Lectures with practical demostrations, laboratory worl
under the supervision of assistants.

bl6AyA 20SyaSglyaly 585t S0k ? Assessment:

bFr6AYy OLAAYA ATLRAGTI Type (examination, oral, coursework, project):
projekt):

{LINRGOY2 LINBGSNEBIya2S « 5000%  Continuing (homework, midterm exams, proje
in projektno delo) work)

Y2y 6y 2 LINB@SNEFYy2S ol 5000%  Final (written and oral exam)

Ocene: 610 pozitivno, 5 negativno (v skladu s Grading: 610 pass, 5 fail (according to the rule
Statutom UL). of University of Ljubljana).

Reference nosilca/Lecturer's references:

L.]9{!'wZ ¢AIFZT .hl!YZ /ANREXE alwh[¢X alidraeclko 90 ¢

aneurysm diagnosis. Medical imaging 2015 : image perception, observer performance, and technology asse

25-26 February 2015, OrlanddpFida, United States.
H® . hl!YX [/JANREZ {h5W! X

I yOSz

alwh[¢X alGAaclzZ alL

and rendering of volumetric data using GPU. IWSSIP 2014 : proceedings, (International Conference on Syst
Signals, and Ingge Processing (Print), ISSN 28672), 2014, str. 23242.



3. MAROLT, Matija. A connectionist approach to automatic transcription of polyphonic piano music. IEEE tra
multimedia. [Print ed.], str. 43849, ilustr. [COBISSIBI 4203860]

4. MAROLT, Madj A midlevel representation for melodpased retrieval in audio collections. IEEE trans.
multimedia. [Print ed.], Dec. 2008, vol. 10, no. 8, str. 26825, ilustr. [COBISSIBI6908756]

pd t9{9Y: al GSPOT [ 9hb! w5 L {-Hne méisid Cabscriptiomith & cbmpasitidnal 2
hierarchical model. PloS one, ISSN 162@3, Jan. 2017, vol. 12, no. 1, st211[COBISS:B 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
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Predmet: wl 6dzy t yAO1S 1 2YdzyAll OA2S
Course title: Computer Communications
~0dzRA2a1A LINBPBINFYA Ay aid2~0GdzRA2a1l avYSHLetnk  Semestri
wlk 6dzyl t yAOG@2 Ay AYTF2NNICbA 6fSyAd@dS o1 letnik Letni
Univerzitetna koda predmeta/University course code: 63209

Predavanja Seminar Vaje Yt AYAG6y Druge oblike Samostojno ECTS

Ol dzR A i delo
45 30 105 6
Nosilec predmeta/Lecturer: 2Ny . 2ayAd
Vrsta predmeta/Course type: obvezni predmet/compulsory course
Jeziki/Languages: Predavanja/Lectures: {t28SYyO6AYI
Vaje/Tutorial: {t28SYO6AYLl

t2322A 11|
obveznosti:

gltedsrAiSo @ R

Vsebina:

@2 RY NI G6dzyl f yAOll 2YNBC
Osnovni pojmi: plasti, protokoli, storitve, protokolarni
sklad. Hrbtenica in krajevnao®iO2+ T 1 2S5 vy
zakasnitve.

Aplikacijska plast: storitve, pregled standardnih
LINR(212t200 %l ayz2@F 2YNB
protokoli HTTP, FTP, SMTP, DNS. Delovanjg © (i S
peerto-LJISSNJ | LI A1l OA2T BUAGB¢
transportne plasti.

Predstavitvena in sejnglast: vsebina in storitve,
primeri.

Transportna plast: storitve, multipleksiranje, povezavr
in nepovezavni prenos (TCP in UDP), zanesljiv preno

LRRIFIG120 YyFIRI 2N TIarA6Sy
IetegavICP.
hYNBOYLl LI Fady ezdigdifgiadse

povezave, delovanje usmerjevalnikov, naslavljanje v
internetu (IP in IPv6), temelji usmerjanja.
Prenosnisisteng L2 ST | @y Ay FAI
2YNBO2F o6[!'boY ad2NRGOSS
napak, protokoli za skupinskip iy A YSRA 2
naslovi (MAC) in preslikava v IP naslove (ARP), delo\
A0A1lIEd 9GKSNYySiz tttx o
standardi (npr. IEEE 802.11x, Bluetooth). Celularna
2YNBO2Is Y20Afy2aid t NBY
vrste modulacije.
OMNB Oy I
ALRZNRBROATL Z

L Nyz2adx TlySate,
F @GSy iA-WDARSE >

Prerequisites:

Content (Syllabus outline):

Introduction: Computer networks and internet

Basic notions: layer, protocol, service, protocol stack.
Backbone and local area networks; transmission latet
sources.

Application layers: services, network application basic
overview d well-known protocols. Protocols HTTP, FT
SMTP, DNS:-tgail functionalities, peeto-peer
applications, sockets, use of transport layer services.
Presentation and session layer: their purpose and
services.

Transport layer: services, multiplexing, contiea-
oriented and connectionless transfer (TCP and UDP),
reliable data transfer, congestion control and its
implementation inside TCP.

Network layer: services, virtual and datagram
connections, routing, addressing in internet (IPv4 and
IPv6), routers.

Trarsmission system data link and physical layer, loce
area networks (LANS): services, error detection and
correction techniques, media access protocols,
addressing (MAC addresses) and mapping of MAC
address to IP addresses (protocol ARP), switches ant
their functionalities. Ethernet, PPP, wireless networks
current standards (IEEE 802.11x, Bluetooth), cellular
networks, mobile networks, transmission of signals,
media types, modulations.

Network security, reliability and protections. Message
integrity, authentication, protection of email, TCP




L2@ST @ 6{{[0Z 2YNBOYS L
L2 GST I @S t 20 NYyS LINBINI
2YNBOYA yIFLIRA Ay 206NI Yo
PomendzLINI @t 21 y2l 2YNBO2l o

Temeljna literatura in viri/Readings:
Wd Cd YdzZNPaAaSZI Yo
78399776-3.

Dodatna literatura:

2 w2aaz

connections (SSL), network connection (IPSec), wirel
connections). Firewalls, IDS/IPS systems. Network
attacks and defense from them.

Network management.

ad® /AFTINANSGE %d . 2-&YA0

J. F. Kurose, K. W. Ross: Computer Networking,-4dam Approach Featuring Internet. 4. izdaja, Addison Wes
2007. Poglavja-B8 in 8.A.S. Tanenbaum, Computer Networks, 4. izdaja, Prentice Hall PTR, 2002.

Cilji in kompetence:

/I At2 LINBRYSGI 2SS OGdzRSyi

LINBRAGF GAGA 2ay20S RSh2¢

LR2YSYoYyS20AK LINR(G212t20¢

Ol dzRSy i LINAR20At = &2 1 ¢

w sposobnost uporabe informacijskamunikacijske
tehnologije in sistemov

w NI TdzySgryesS RSt20lyel
sodobnih komunikacij

w allazoyz2ad dzZlR2 NI oShAiy
storitev

w dzalLl2azotaSyz2aid 1+ yI 6N
R2RSt2S8S0Fya2aS 2YNBOYyAK

w dzZall2azoftaSyz2aid 11 LRAa
6R2YI6S 2YNBOa2Suvs 11+ 2

kompleksnih usmerjevalnikov in za postavitev
1IN 2SS0y Sal AWNDNST s 63y
R2A0G2LI2OYAYA (2611 YA ®D

t NB R @ AuiijSki/rdzultaxid

t2 dzallSOySY 11 1¢t2adz1 dz LIN
- poznal komunikacijska modela TCP/IP in ISO/OSI,

- sposoben definirati namen poglavitnih protokolov na
vsaki plasti modela TCP/IP,

- znal pojasniti lastnosti in glae komunikacijske
LINPG212fS @ 2YNBO2dz LyaG$s
4124208y dzLI2NI 0AGA QA NI
2YNBOA2Z

-AlLl2az20Sy dzL2NY¥ofakdA |y
I+ @LRIAESR @ 12YdzyAll OAe
-a4LJ2a20Sy Yyl 6Nl 2 @I ys@idanjall?

YFYy20OAK f21FfyAK 2YNBOAR
aSti2RS LR2dz6S@lIyal Ay dz8S
t NBRF@lyals tF02Nri2NA2a

LINA R2YF6AK ylf23aFIKz (2Y
seminarskih nalog (konkretni projekti). Poseben

L2 dzZRIF NB1 2S5 VY I ediij§ih 2adiBskema
delu in medsebojnem usklajevanju pri vajah in
seminarjih.

bl 6AyA 208yesSglyely

Objectives and competences:

The main goal is to present the students of computer
science and informatics the basics of computer
networking and the most important communication
protocols in this area. The competences that the
students will acquirgare:

w capability to use information and communication
systems and technology

understanding of how muHiayer communication
systems work

use and design of network services

being capable of designing network architectures
and implementing network addressing

capability for installing and administering a simple
(home) network, performing basic routing settings
and configuring switches and wireless access poi

w

€€

Intended learning outcomes:

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

- know communication models TCP/IP and ISO/OSI,
- define the purpose of major protocols on each of the
TCP/IP layers,

- explain characteristics and functions of main Interne
protocols,

- use virtual environment for planning and designing
networks,

- use network traffic analyzers for protocol analysis ar
network troubleshooting,

- plan and administer smaller local aeratworks.

Learning and teaching methods:

Lectures, tutorials, homeworks in the form of seminar
consultations for preparing of seminars (particular
selected projects). Special emphasis is given on the
following and umerstanding of given theoretical
knowledge and on team work and cooperation within
tutorials and seminars.

585t SOk 2 Assessment:



bFr6AY OLAAYA AT LRAG |

projekt):{ LINR Gy 2 LINEGSNEI y

kolokviji in laboratorijske vaje)

Y2YyG6y2 LINBOSNEBIyYya2S 61 100,00 %
Ocene: 610 pozitivno, 5 negativno (v skladu s

Statutom UL).

Reference nosilca/Lecturer's references:

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

Final (written or oral exa)

Grading: 610 pass, 5 fail (according to the rule
of University of Ljubljana).

1. Y'wh{ 92X WFYSa CoX wh{{ZX YSAGK 2d&X . h{bLOX 2N
wkédzyl t yAO1l 2YNBO2F Y O2YLWAtSR FTNRY [/ 2YLJzi SNJ

Pearson, 2015. 462 str., ilustr. ISBN-9Q783447-872-8.

2. h/9t9YS ! NBOX . h{bLOX %2NlyZX b!b2hx{Y! ~9w. 9/ 3
learning style models and preferred multimedia types. Computers & Education, ISSN3IZ(JPrint ed.],

Nov. 2013, vol. 69, str. 34365.

3. . h{ bZorars KONONENKO, Igor. Estimation of individual prediction reliability using the local sensitivit
analysis. Appl. intell. (Boston). [Print ed.], Dec. 2008, vol. 29, no. 3, {20B3Mustr.

4, .h{bLOZ %2NIYyZXZ Yhbhb9bYhZX

L dsfinialing rel&bilitydbf M#livad2ay/ regBeFsior

predictions. Data knowl. eng.. [Print ed.], Dec. 2008, vol. 67, no. 3, BH4

5. ~¢w!a.9[WZ 9NAR1Z .h{bLOZ

%2 NI Y3 Y-KUHAR, Suetkah Bxpldnadién

and reliability of prediton models: the case of breast cancer recurrence. Knowledge and information sysi

2010, vol. 24, no. 2, p. 324
Celotna bibliografija 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
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Predmet: wl 6dzy t yAO1S G(GSKy2ft23A2S
Course title: Computer Technologies
~0dzRA2a1A LINBPBINFYA Ay aid2~0GdzRA2a1l avYSHLetnk  Semestri
wlkédzyl t yAOlU D2 AY AYTF2NNICbA 6ftSyAGDdS 6C2 letnik Letni
Univerzitetna koda predmeta/University course code: 63221

Predavanja Seminar Vaje Yt AYAG6y Druge oblike Samostojno ECTS

Ol dzR A i delo
45 30 105 6
Nosilec predmeta/Lecturer: w21 ¢Al]2
Vrsta predmeta/Course type: izbirni predmet/elective course
Jeziki/Languages: Predavanja/Lectures: {t28SYyO6AYI
Vaje/Tutorial: {t28SYO6AYLl

t2322A 11|
obveznosti:

gltedsrAiSo @ R

Vsebina:

Nihanje in valovanje: sklopljena nihala, opis valovanj,
gLt 20yt Syré6olz ylL6St2 a
2. Delci in interakife: polja, dualnost delegalovanije,
St STUNRYAS F2i2yAX F2028S
3. Kvantna mehanika: dvonivojski sistem in qubit, spit
meritve, interpretacija
nd Y@L yily?2
Bellova stanja

pd® SAYLFYAllF (QFryliyAK RSt
valovna funkcija, delec v jami, tunelski pojav

6. Verjetnostna interpretacija valovne funkcije,

| SAAaSYyoSNBR2@2 yI 6St 2
7. Elektronska mikroskopija

8. Elektroni v snovi: Bohrov model atonagomske
orbitale, kemijska vez, molekule, kristali.

hd® Y2OAYS Ay L2t LINBG2RYA
gibanja za elektrone, efektivha masa.

10. Lastnosti polprevodnikov: Hallov pojav,
fotoprevodnost, senzorji svetlobe, FET, CMOS.

11. Heterostruktureheterostik, 2D elektronski plin,
19tyidyS 21 YSz 190LyidyS Oh
12. Nanoelektronika: enoelektronski tranzistor,
olftAalAdy?2 LINBGLFa2lyaSs |
13. Magnetizem: feromagnetizem, magnetna
anizotropija, magnetoupornost, spintronika

14. Hranjenje podatkov: flash pomnilniki, magnetno
KNIya2SyeaS LRRIG120s 2LIA

NI 6dzy y2aSy 2a

VSR

Prerequisites:

Content (Syllabus outline):

Oscillations and waves: coupled oscillators, descriptic
of wave phenomena, wave equation, superposition
principle, interference

2. Particles and interactions: fields, partislave
duality, electrons, photons, photoeffect, blablody
radiations

3. Quantummechanics: twdevel system and qubit,
spin, measurements, interpretation

4. Quantum computing: basic operators, unitarity, Bel
states

5. Dynamics of quantum particles: Schroedinger
equation, wave function, particle in a well, tunnelling
6. Probabilitymterpretation of the wave function,
Heisenberg uncertainty principle

7. Electron microscopy

8. Electrons in matter: Bohr model of an atom, atomic
orbitals, chemical bond, molecules, crystals

9. Metals and semiconductors: review of materials,
equation of mdion for electrons, effective mass

10. Properties of semiconductors: Hall effect,
photoconductivity, light sensors, FET, CMOS

11. Heterostructures: heterojunction, 2D electron gas.
quantum wells, quantum wires, quantum dots

12. Nanoelectronics: singkdedron transistor, ballisctic
conductance, quantized conductance

13. Magnetism: ferromagnetism, magnetic anisotropy
magnetoresistivity, spintronics




Mp® LYLX SYSydlrodoraes 194y
dokoherenca, ujeti ioni, JIMR, SQUID, kvantne pike.

Temeljna literatura in viri/Readings:

wod ¢AG12Y wlkédzylftyaols
Schwabl: Quantum Mechanics, Springer (2005).
Kittel: Introduction to Solid State Physics (2004).

GSKy2t23Ar2S8>

14. Data storage: flash memories, magnetic data
storage, optical disks.

15. Quantum computer implementationdecoherence,
trapped ions, NMR, SQUID, quantum dots

5acC! OHNAMTDU

Nielsen, Chuang: Quantum Computations and Quantum Information, Cambridge University Press (2000).
Rainer Waser (Ed.), Nanoelectronics and Information Technology: Advanced Electronic Materials and Novel

Wiley-VCH (2003).

Cilji in kompetence:

/| Aft2 LINBRYSGIF 28§ Oudzﬁéyﬁ
LINBRaGF@BAGA FATA{LIEYS Ay
AT RSt @S NI Gdzyl f yA 12@ 2
10FyliyS YSKIYyA{Se { GSY

predvideli prhodnje trende v razvoju tehnologije in
02R2 02ft2S LINALINI @f 2SyA
I K12 LINAGI (1dz2SYz2o

t NBROARSYA Oi d RA2A1A NBI
t2 dzal)SOySY 11 1tadz]1dz (S
-AYSt LINB 3t éR VIR LI2ZRNRS
NEt SOl yldyl @ NI 6dzyltyao]
- poznal (aksiomatske) temelje kvantne mehanike in
osrednjo vlogo pojma informacije,
-NJ T dzYySt 2ay29S
strojnih implementacij,

-dzLI2 N> 6 At Tylyes
problemov,

-T Yyt NB OS @ robléme LRkvahinihBehahifi,
- poznal kateri materiali so pomemgni za izdelavo
L2 f LINEG2RYAOTAK YILNI@ A
- vedel, kako so shranjeni podatki v magnetnih in
L2 f LINBG2RYAO1TAK YI LINF @I 1

191 yiy$s3
fAYSHNY

-TY20S8Sy yILROGSRIGA GSKy2:
fI K12 LINAGF|1dz2SY2 @ yI af
aSi2RS LRdzwS@Fyeal Ay dz6S

t NEBRIF @l ye2ls NI6dzyalsS ol e
YIE6AY RStIF LINRAR R2YlI6AK Y
ALINRGYSY OldzRA2dz Ay VyI &
seminarijih.

Objectives and competences:

The objective of the course is to introduce the studen:
of computer science and informatics to the physical a
technological foundations of fuationing and
manufacture of computers, as well as the basics of sc
state physics and quantum mechanics. On the basis ¢
this knowledge the students will have a better grasp ¢
the coming trends in technological development and
they will be well preparedor major developments in
the field.

Intended learning outcomes:

After the completion of the course a student will be ak
to:

- have an overview of the topics in modern physics
relevant for computer and information sciences,

- know the (axiomatic) foundations of quantum
medhanics and the central role of the information,

- understand the basis of quantum computing and
possible hardware implementations,

- apply the knowledge in linear algebra to physical
problems,

- solve simple problems in quantum mechanics,

- know which mateials are relevant in semiconductor
devices and how transistors work,

- know how data is stored in magnetic in
semiconducting devices,

- predict technological changes in the coming years.

Learning and teaching methods:

Lectures, calculus exercises with oral participation,
home seminar work.

There isa particular focus on continuous study and on
team work in the frame of exercises and seminar worl

bl6AyA 20SyeSglyalyYy 58f S0k 2 Assessment:

bF6AYy OLAAYA ATLRAGTI Type (examination, oral, coursework, project):
projekt):

{LINRGOY2 LINBGSNEBIya2S « 5000%  Continuing (homework, midterm exams, proje
in projektno delo) work)

Y2y 6y 2 LINBOSNEBFy2S ol 5000% @ Final (written and oral exam)

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

Grading: 610 pass, 5 fail (according to the rule
of University of Ljubljana).



Reference nosilca/Lecturer's references:

a® Yt I yeaO0S jemfBetatule §uanium lspinfiduidl With polaron spins, Nature Physics (2017).

E. J. H. Lee et al., Scaling of subgap excitations in a supercorskiticonductor nanowire quantum dot, Phys.
Rev. B 95, 180502(R) (2017).

0. Bodensiek et al., Unconventional superconductivity from local spin fluctuations in the Kondo lattice, Phys.
Lett. 110, 146406 (2013)

wd sAlG12 SO FfodS DNRdzyR aidl dsS 2
wd (Al12 SG td ¢dzylofS Y2YyR2
108, 66605 (2012)

Celotna bibliografija je dostopna na SICRISu:
http://splet02.izum.si/cobiss/bibliography?langbib=slv&li=si&homelang=svn&code=23567

GKS LI N»XffSf R2
FFSOGU Ay | R2dzf

 H



http://splet02.izum.si/cobiss/bibliography?langbib=slv&amp;li=si&amp;homelang=svn&amp;code=23567
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Predmet: wl 6dzy t yAOG@2 @ LINI 1a&A L
Course title: Computer Science in Practice |
~0dzRA2a1A LINBINF YA AYy &l ~GdzRA2a]1l aYSILetnik Semestri
wlk 6dzyl t yAOG@2 Ay AYTF2NNI bA 6fSYyAGoS o Letni, Zimski
Univerzitetna koda predmeta/University course code: 63241

Predavanja Seminar Vaje Yt AYAG6y Druge oblike Samostojno ECTS

Ol dzR A i delo
5 40 45 3

Nosilec predmeta/Lecturer:

Vrsta predmeta/Course type:

DI OLISNJ CA 2l g0

izbirni predmet/elective course

Jeziki/Languages: Predavanja/Lectures: {t208SYyO06AYyLl X 1y
Vaje/Tutorial: {t208SYyO06AYyLlI T 1y

t2322A 1+ @1ft2dz6AiSP @h R Prerequisites:

obveznosti:

Vsebina: Content (Syllabus outline):

bl dz@2 RyYAK LINBRI @I y2iK C Afteran introductory lecture on the necessary

LINBRYSGF Ay {1112 2AK f I K background of the activities involved in the course, th:

2AK tIF K12 0OGS2SyY2 120 20 students activities include participation in a group

sodelovanje pri izdelavi skupinskega projekta ali celoy project or the solution of a suitable problem from the

NBEOA G @A LINEBOGE SYltvadn infalgn&ikep
LINBRaAGF @AGSD® NBOAGGBS Ay
L2NRGAE2d t NAYSNR LINROE S
pokrivajo cel spekter vsebin: od povsem realno
uporabnihg na primer dokumentiran in objavljen
LINRALIS@S| 1 ©9Sé62Sasiz o YS
priznanemu odprtokodnemu projektu, predmetno
Gdzi2NBG©G2 LINALINI @S Ay ¢
2ay20yA fA aNBRya2A O02fA
NI 6dzy I ft yYAOTAK GS1Y203FyaA
Predmet predstavlja nadgradnjo predmeta

wlk 6dzy I £ yA Ol @2 r@oudaislzipsi A L
G2RSy2S &aidzLlAyS Ay aLISOA
strategije.

VSEBINA

Skupinsko deloskupinski projekt, individualni projekt,
vloge v skupini, dokumentacija v skupinskem delu.
Vodenje skupine.

Upravljanje projekta faze projekta, stragije, orodja,
nadzor kakovosti, testiranje rezultata. Upravljanje s
tveganiji. Metodologije upravljanja projektov.
Izgradnja in vodenje skupinggomen skupinskega dela,
upravljanje ljudi, potrebne komunikacijske spretnosti,
Y2GA QO Oracl o6tdamy2@ds RSt 2

field of computer and information science, presentatiol
of the solution including all documentation or a writter
report. Examples of suitable problems or projects ran:
from documented and published contributions to oper
internationally acknowledged open source projgct
classes and lab work with students of primary or
secondary schools, tutoring work at lower level courst
The course upgrades the subject material of Compute
science in practice I, while further attention is given ta
team leadership and leadership stegies.

CONTENTS

Teamworkdi S+ Y LINRP2SOGaz AYyRA
team, documenting team

Analysis of task specification®btaining and analyzing
specifications of the final consumer, functional and
nonfunctional specifications, validation, magiag
modifications

Project managementstrategies, tools, quality control,
testing.

Documentation technical, user, otfine, support.
Practical team work



t NI 1dGAGYy2 RSt2 @ &1 dzLAyA

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. 1999.

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 Computational Biologyy

YSttSN) Ddza il | @3
Ljubljana: Center zapsK 2 RA | Ay 2a G A6y |

Cilji in kompetence:
/I At2 LINBRYSGI 2S5 OGdzRSy
G261 YA 208NBRY20GAGA ye2AikK
strokovno, nepridobitno delo, ki je za profesionalno
LINEFAEANIY2S aidiNRB|120yal ]
AYF2NXIEGATS LGNSO Y 2 Eval
{LXt 20yS 12YLISGSyOSy

w Sposobnost strokovnega sporazumevanja v
R2YIFI6SY Ay @ (Gdz2Sy 28I
Sposobnost skupinskega dela v strokovnem okolj
g2RSye2S Ylya20S aiNep|120
Sposobnost administrativnega vodenja procesov,
povezanih z raziskovanjem, indugtr

AT 20N OSGl ya2aSYy Ay RNIA
{LRraz2oyz2al
R2YF6SY AY

w

w

w

t NBRYSGy2 alLISOATAGYS 12V
w {L2azoy2ai OSt20A0GS 206
NBOSGlIyal LINRoftSY20 Al

NI 6dzy | t yAOkEI

w bldzAGA &S AT ONF GA LINR
NBOSGlyaS 12y 1 NBlyS3t
w Razvijati sposobnosti za posredovanje znanja in
L2 Lddzf F NAT | OA22 NI 6dzy | f
{2RSt20Fya2S LINRA &aidzZJhyaj
g2RSy2a2l YlIya20S &ai{dzhAyS:

vodenje take skupine potrebna, organizacijo in
pridobivanje znanj, ki so potrebni za delo skupine,

LINKA LN @2 GSNXAy&ai1sSalk Ay
skupineitd.

t NEBROARSYA OlGdzRA2&1A NXBI
t2 Tl1tadz]dz LINBRYS{I 02

-spoznal osnovne zakonitosti pri posredovanju znanjs
LJ2 Lddzt F NAT F OA2A NI 6dzyl f yA
LINBRZaSY YtlI20AK 6ftly2053
ALRTyEFEE 2NBFYyATEFOA22 RSt
-znal administrdvno voditi procese v zvezi z

NI TA&a128FtyYAYA AyklfA LIS
-razumel pomen in uporabo takih znanj pri strokovner

RSfdz atNRl20yel {1l yI LRR
informatike,

-znal pisno posredovati rezultate dela.

aSi2RS LRdzwS@ryeal Ay dzS

. AYRSNI yySiGidSs

. W

¢CKASE w2fF 5ASGYL

ANBRaAGII o

Objectives and competences:

The object of this course is to provide a framework fol
awarding study credit for extracurricular ngmofit
activities of students related to computer and
information science that are not included in the
curriculum of the study program and are necagsfor a
well formed expert in the field.

General competences:

w The ability of professional communication in the
native language as well as a foreign language
The ability of teamwork within the professional
environment; management of a small professiona
team

The ability for administrative management of
processes related to research, industry, educatior
and other fields

The ability of knowledge transfer and writing skills
in the native language as well as a foreign langua
Subject specific competences:

Completing smaller practical projects and solve
problems in the fields of computer and informatiol
science

Obtaining the knowhow to choose the suitable
tools and technologies for a specific problem
Developing teaching skills and means for
popularizing compter and information science
topics and issues.

Participating in group solutions, organizing and
supervising the work of a smaller group including
the preparation of the necessary materials,
planning group work, etc.

w

w

w

w

w

w

Intended learning outcomes:

Upon completion of the course the student will learn:
-basic educational principles and teaching practice in
the process of introducing computer science topics to
smaller groups of younger students,

- to organize group work,

- to administer processes rekad to research and/or
education,

- learn to understand the role of such competencies ir
the work of an expert in the field of computer and
information science,

-to communicate work results in written manner.

Learning and tedging methods:



t NEBRIF @l ya2ls YSyG2NRBR]A Ay Lectures, individual work with students and smaller
ALINBYfa2Flyal RStl O0dzRSy (i groups of studats, seminars with oral presentations

T 11f2dz61dz aSYSadNF & t 284S with special emphasis on group work.

delu pri seminarijih.

blF6AyA 20SyaSglyalyYy 58t S0k 2 Assessment:

blr6Ay oOLMAAYA AT LAGT « Type (examination, oral, coursework, project):
LIN2E2S1300Y bl 6AY OLKaAY

naloge, projekt):

{LINRlYy2 LINSBGSNEBIYya2S « Continuing (homework, midterm exams, proje
in projektno delo) work)

Y2y 6y 2 LINBOSNEBFIy2S ol Final (written and oral exam)

Ocene: opravit odliko, opravil ali ni opravil (v Grading: passed with excellence, passed or
skladu s Statutom UL). failed (according to the Statute of UL).

Reference nosilca/Lecturer's references:

M® CLW!+¢,3% DIOLSNE 2hh5% 5F@AR wAOKFINR® DNI LK YA
combinatorics, ISSN 10:8B26. [Online ed.], 2010, vol. 17, no. 1, r151 (30 str.).

H® 5! WahzL0X *ARIX CLW! £¢,3 DI OLIS NWid Rithavd® @nsthe Bhaxnyinh 3
number of cliques in a graph embedded in a surface. European journal of combinatorics, ISSNIB,.2D11, vol.
32, no. 8, str. 1244252,

od !'[laX adzKlIYYFR WFgl KSNHzZAE = /1 !1t[L/YZ { ROWSgpben G
PUPYREYV, Sergey. Thresholdring and unitOdzo S O2y i O NBLINBaASy (il GA2y 2
0dzNXVO X W! b{9b3X Y I dza 0 dzNiedrefic congdpt§ ih compuiEr seieNde A33ts NJ 6 d:
International Workshop, W8 nmo X [ N6 SO I -2D 0¥ Ireyiged papérzyiN& 2016 39th
International Workshop on Graphheoretic Concepts in Computer Science, Junedl® > HamMo X [ NO
(Lecture notes in computer science, ISSN 63023, 8165). Heidelberg [ejcSpringer. cop. 2013, str. &Y.

nd CLW! +¢3 DIFEOLISNE tL{!b{YLZ ¢ 2-¥dsebnbly polypeplde S8dles 2 ©
MATCH Communications in Mathematical and in Computer Chemistry, ISSEZE312014, vol. 71, no. 1, str.
199-212.

p® CLW! +¢,> DIFOLISNE b!Y!ah¢hI ! {adzKANR® hRR 02 YL}
Mathematics, ISSN 004365X. [Print ed.], 2016, vol. 339, iss. 1, str.-188.

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



http://www.sicris.si/search/rsr.aspx?lang=slv&amp;id=9390
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Predmet: wl 6dzy I t yAOG@2 @ LINI 1&aA LL
Course title: Computer Science in Practice Il
~0dzZRA2a1A LINPINI YA Ay aib ~GdzRA2a1l &YSILetnik Semestr
wlk 6dzyl t yAOG@2 Ay AYTF2NNI bA 6fSYyAGoS o Letni, Zimski
Univerzitetna koda predmeta/University course code: 63242

Predavanja Seminar Vaje Yt AYAG6y Druge oblike Samostojno ECTS

Ol dzR A i delo
5 40 45 3

Nosilec predmeta/Lecturer:

Vrsta predmeta/Course type:

Jeziki/Languages:
Vaje/Tutorial:

t2322A 1 @l1te2d66AisSgd @ R
obveznosti:
Vsebina:
bl dz@2 RYyAK LINBRI@GlIy2AaK C
LINBRYSGEF Ay 1112 2AK fIK
2AK tlI K12 OGS2Sy2 120G 206

sodelovanje pri izdelavi skupinskega projekta ali celo
NBEOA G @A LINEBOGE SYltvadn infalgn&ikep
LINBRaAGF @AGSD® NBOAGGBS Ay
L2NRGAE 2D t NAYSNA LINROE S
pokrivajo cel spekter vsebin: od povsem realno
uporabnihg na primer dokumentiran in objavljen
LINRALIS@S| 1 ©9Sé62Sasiz o YS
priznanemu odprtokodnemu projektu, predmetno
Gdzi2NBG©G2 LINALINI @S Ay ¢
2ay20yA fA aNBRya2A O02fA
NI 6dzy I ft yYAOTAK GS1Y203FyaA
Predmet predstavlja nadgradnjo predmeta

wlk 6dzy I £ yA Ol @2 r@oudaislzipsi A L
G2RSy2S &aidzLlAyS Ay aLISOA
strategije.

VSEBINA

Skupinsko deloskupinski projekt, individualni projekt,
vloge v skupini, dokumentacija v skupinskem delu.
Vodenje skupine.

Upravljanje projekta faze projekta, strategije, orodja,
nadzor kakovosti, testiranje rezultata. Upravljanje s
tveganiji. Metodologije upravljanja projektov.
Izgradnja in vodenje skupinggomen skupinskega dela,
upravljanje ljudi, potrebne komunikacijske spretnosti,
motivacija6 t  y2 @3 RSt 2 a &aiNI\

Predavanja/Lectures:

DI OLISNJ CA 2l g0

izbirni predmet/elective course

Prerequisites:

Content (Syllabus outline):

After an introductory lecture on the necessary
background of the activities involved in the course, thi
students' activities include participation in a group
project or the solution of a suitable problefrom the
field of computer and information science, presentatic
of the solution including all documentation or a writter
report. Examples of suitable problems or projects ran:
from documented and published contributions to oper
internationally acknowledgd open source projects,
classes and lab work with students of primary or
secondary schools, tutoring work at lower level courst
The course upgrades the subject material of Compute
science in practice I, while further attention is given ta
team leaderslp and leadership strategies.

CONTENTS

Teamworkdi S+ Y LINRP2SOGaz AYyRA
team, documenting team

Analysis of task specification®btaining and analyzing
specifications of the final consumer, functional and
nonfunctional specificabns, validation, managing
modifications

Project managementstrategies, tools, quality control,
testing.

Documentation technical, user, otfine, support.
Practical team work




t NI 1dGAGYy2 RSt2 @ &1 dzLAyA

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. 1999.

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 Computational Biologyy

YSttSN) Ddza il | @3
Ljubljana: Center zapsK 2 RA | Ay 2a G A6y |

Cilji in kompetence:
/I At2 LINBRYSGI 2S5 OGdzRSy
G261 YA 208NBRY20GAGA ye2AikK
strokovno, nepridobitno delo, ki je za profesionalno
LINEFAEANIY2S aidiNRB|120yal ]
AYF2NXIEGATS LGNSO Y 2 Eval
{LXt 20yS 12YLISGSyOSy

w Sposobnost strokovnega sporazumevanja v
R2YIFI6SY Ay @ (Gdz2Sy 28I
Sposobnost skupinskega dela v strokovnem okolj
g2RSye2S Ylya20S aiNep|120
Sposobnost administrativnega vodenja procesov,
povezanih z raziskovanjem, indugtr

AT 20N OSGl ya2aSYy Ay RNIA
{LRraz2oyz2al
R2YF6SY AY

w

w

w

t NBRYSGy2 alLISOATAGYS 12V
w {L2azoy2ai OSt20A0GS 206
NBOSGlIyal LINRoftSY20 Al

NI 6dzy | £ yAOikél
bl dz6AGA &S AT ONFGA LINR
NBOSGlyaS 12y 1 NBlyS3t
Razvijati sposobnosti za posredovanje znanja in
L2 Lddzf F NAT | OA22 NI 6dzy | f
{2RSt20Fya2S LINRA &aidzZJhyaj
g2RSy2l YI y &aw gradivikish 34S >
vodenje take skupine potrebna, organizacijo in
pridobivanje znanj, ki so potrebni za delo skupine,

w

w

LINKA LN @2 GSNXAy&ai1sSalk Ay
skupine itd.

t NEBROARSYA OlGdzRA2&1A NXBI
t2 Tl1tadz]dz LINBRYS{I 02

-spoznal osnovne zakonitosti pri posredovanju znanjs
LJ2 Lddzt F NAT F OA2A NI 6dzyl f yA
LINBRZaSY YtlI20AK 6ftly2053
ALRTyEFEE 2NBFYyATEFOA22 RSt
-znal administrdvno voditi procese v zvezi z

NI TA&a128FtyYAYA AyklfA LIS
-razumel pomen in uporabo takih znanj pri strokovner

RSfdz atNRl20yel {1l yI LRR
informatike,

-znal pisno posredovati rezultate dela.

aSi2RS LRdzwS@ryeal Ay dzS

. AYRSNI yySiGidSs

. W

¢CKASE w2fF 5ASGYL

ANBRaAGII o

Objectives and competences:

The object of this course is to provide a framework fol
awarding stud credit for extracurricular noprofit
activities of students related to computer and
information science that are not included in the
curriculum of the study program and are necessary fa
well formed expert in the field.

General competences:

w The abiliy of professional communication in the
native language as well as a foreign language
The ability of teamwork within the professional
environment; management of a small professiona
team

The ability for administrative management of
processes related to reaech, industry, education
and other fields

The ability of knowledge transfer and writing skills
in the native language as well as a foreign langua
Subject specific competences:

Completing smaller practical projects and solve
problems in the fields of computer and informatiol
science

Obtaining the knowhow to choose the suitable
tools and technologies for a specific problem
Developing teaching skills and means for
popularizing compter and information science
topics and issues.

Participating in group solutions, organizing and
supervising the work of a smaller group including
the preparation of the necessary materials,
planning group work, etc.

w

w

w

w

w

w

Intended learning outcomes:

Upon completion of the course the student will learn:
-basic educational principles and teaching practice in
the process of introducing computer science topics to
smaller groups of younger students,

- to organize group work,

- to administer processes rekad to research and/or
education,

- learn to understand the role of such competencies ir
the work of an expert in the field of computer and
information science,

-to communicate work results in written manner.

Learning and tedging methods:



t NEBRIF @l ya2ls YSyG2NRBR]A Ay Lectures, individual work with students and smaller
ALINBYt2ryel RStl OGdzRSy { groups of studets, seminars with oral presentations
I F1t2dz61dz aSYSaGNI & t 2a$ with special emphasis on group work.

delu pri seminarijih.

blF6AyA 20SyaSglyalyYy 58t S0k 2 Assessment:

blr6Ay oOLMAAYA AT LAGT « Type (examination, oral, coursework, project):
projekt):

{LINRPGY2 LINBGSNEBIYy2S « 5000%  Continuing (homework, midterm exams, proje
in projektno delo) work)

Y2y 6y 2 LINBOSNEBFy2S ol 5000% @ Final (written and oral exam)

Ocene: opravil z odliko, opravil ali ni opravil ( Grading: passed with excellence, passed or
skladu s Statutom UL). failed (according to the Statute of UL).

Reference nosilca/Lecturer's references:

M® CLW!+¢,3% DIOLSNE 2hh5% 5F@AR wAOKFINR® DNI LK YA
combinatorics, ISSN 10:BB26. [Online ed.], 2010, vol. 17, no. 1, r151 (30 str.).

H® 5! WahzL0X *ARIX CLW! £¢,3 DI OLIS Nid Rithav® @nsthe Bhaxnynh 3
number of cliques in a graph embedded in a surface. European journal of combinatorics, ISSNIB,. 2011, vol.
32, no. 8, str. 1244252,

od !'[laX adzKlIYYFR WFgl KSNHzZAE = /1 !1t[L/YZ { ROWSgphen G
PUPYREYV, Sergey. Thresholidring and unitOdzo S O2y il O NBLINBaASy (il GA2y 2
0dzNXVO X W! b{9b3 Y dza 0 dzNiedrefic con@dpt§ ih compUiEr seieNde A33ts NJ 6 d:
International Workshop, W8 nmo X [ N6 SO I -2D 0¥ lreyised papérzyiN&s 2016 39th
International Workshop on Graphheoretic Concepts in Computer Science, Junedl® > HamMo X [ NO
(Lecture notes in computer science, ISSN 63023, 8165). Heidelberg [ejcSpringer. cop. 2013, str. &Y.

nd CLW! ¢35 DIFEOLISNE tL{!b{YLZ ¢ 2-¥dsehhblypolypeplde S8dies 2 ©
MATCH Communications in Mathematical and in Computer Chemistry, ISSEZE312014, vol. 71, no. 1, str.
199-212.

p® CLW! +¢,> DIFOLISNE b!Y!ah¢hI ! {adzKANR® hRR 02 YL}
Mathematics, ISSN 004365X. [Print ed.], 2016, vol. 339, iss. 1, str.-188.

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

1 2bL Db! 2w¢ COURSBE aYLLWABWS
Predmet: Razvoj informacijskih sistemov
Course title: Information Systems Development
~0dzRA2a1A LINBPBINFYA Ay aid2~0GdzRA2a1l avYSHLetnk  Semestri
wlk 6dzyl t yAOG@2 Ay AYTF2NNICbA 6fSyAd@dS o3 letnik Letni
Univerzitetna koda predmeta/University course code: 63252

Predavanja Seminar Vaje Yt AYAG6y Druge oblike Samostojno
Ol dzR A i delo
45 20 10 105 6
Nosilec predmeta/Lecturer: Marko Bajec
Vrsta predmeta/Course type: izbirni predmet/elective course
Jeziki/Languages: Predavanja/Lectures: {t28SYyO6AYI
Vaje/Tutorial: {t28SYO6AYLl

t2322A 1 @l1te2d66AisSgd @ R
obveznosti:
Vsebina:
predavanja:
Ld {LX20y2 2 NIIT@22dz L{
Md 2LIA& OA@taSycalAK Y2R

2. pristopi in metodologije razvoja IS
3. problem obvladovanja kakovosti razvoja IS;

1. Strukturni razvoj

4. osnove strukturnega razvoja;

5. predstavitev osnovnih aktivnosti strukturnega
razvoja,

I1l. Objektni razvoj

6. osnove objektnega razvoja;

7. predstavitev osnovnih aktivnosti objektnega razvoje
8. primerjava objektnstrukturni razvoj;

IV. Sodobne lahke in agilne metodologije

9. predstavitev osnovnih konceptov;

10. predstavitev dobrih praks;

11. konkretni primeri lahkih in agilnih pristopov.

Temeljna literatura in viri/Readings:

Prerequisites:

Content (Syllabus outline):

Lectures:

I. General information about IS development
1. software development life cycles;

2. 1S development approaches and methods;
3. Managing quality of IS development;

[I. Structured IS development
4. Basics of structured IS development;
5. Main activities of structured IS development;

[ll. Objectoriented development

6. Basics of objeatriented IS development;

7. Main activities of objeetriented IS development;
8. Comparison of structured and objectriented IS
development;

IV. Light and agile 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 agd @#siEdition), Addison

Wesley.

Martin Fowler (2003). UML Distilled: A Brief Guide to the Standard Object Modeling Language, Third Edition

AddisonrWesley.

Thomas A. Pender (2002). UML Weekend Crash Course. Wiley Publishing.

ECTS



Per Kroll, Philippe Kruchte@rady Booch (2003), The Rational Unified Process Made Easy: A Practitioner's G

the RUP), AddiseWesley.

Martin, C. Robert (2003). Agile Software Development: Principles, Patterns and Practices. Prentice Hall.
Cockburn, A (2006). Agile Software Blepment (2nd Edition). Pearson Education.

Cilji in kompetence:

/I Af2 LINBRYSGF 2SS OGdzRSy
discipliniranih pristopov k razvoju informacijskih
sistemov. V okviru predmeta bodo predstavljeni tako

OGN RAOAZ2YIEYA 120 0GdzRA Y

informacijskih sistemov.

{LX 20yS 12YLISGSyOSY

w Spogoyzaid {NARGAGYS3 NJ

w wkT @22 aALINBiy2aia é 1 N.
AAYUSGAGYAY N¥YT YAOEt2IY

w {Ll2az2oy2ai0 RSTFAYANIy2l
AUNR12OYAK ATTAQG20 & L
informatike;

w Sposobnost uporabe pridobljenega znanja za
alrvyzatzaeyz2 NBOSOlIyeS L
izpopolnjevanja pridobljenega znanja;

w Sposobnost timskega dela v profesionalnem okol

w *+2RSy2S YlIya0S3al aidNe|

{LISOAFABYS 12YLISGSYyOS

w {LRraz2oyz2ald arvzaidzeyS3
T KiSgy S 2 @ tekorganizdoiiihinaldy he
R2f 26SyAK 202AK LI2RNRSG
informatike.

w Osnovno znanje in spretnosti, ki so potrebni za
yIRFt2S@FryesS OldzRAZI y

t NBROARSYA OiGdzRA2&1A NXBI

t2 dzaALSOy2 TF{1tadSySy Y

w YFEENI2@FGA Syz2ail dyS A

w analizirati zahteve za razvoj ali nakup 1S,

w Klasificirati vrste IS glede na njihove lastnosti, ki s

pomembne za razvoj,

ATONIGA ylI2LINAYSNYyS20S
posamezen primer razvoja ali nakupa IS,
20SYAGA LINAYSNyz2ad Lka
pristopov za konkreten primer razvoja ali nakupa
NI TEA128FGA YSR OA@teS

€

aSti2RS LRdz6S@Olyal Ay dz8S
t NBRIFOLyels NlGdzyals ot e
yESAY RSt @

bl 6AYA
bl 6AY
projekt):

20SyeSs
6 LIA &y A

gryealy

ATLIAGSE

Objectives and competences:

The goal of this course is to teach students how to

manage nortrivial IS development using systematical

and disciplined approaches. Within the course the
students will learn both, traditional and modern
approaches and principles of IS development.

General competencies:

w Ability of critical thinking;

w Developing skills in critical, analytical and synthet

thinking;

The ability to define, understand and solve creati

professional challenges in computer and

information science;

The ability to apply acquired knowledge in

independent work for solving tectical and

scientific problems in computer and information
science; the ability to upgrade acquired knowledg

The ability of teamwork within the professional

environment; management of a small professiona

team.

Specific competencies:

w The ability to indepedently perform both less
demanding and complex engineering and
organisational tasks in certain narrow areas and
independently solve specific walkfined tasks in
computer and information science.

Basic skills in computer and information science,

allowingthe continuation of studies in the second stud

cycle.studies in the second study cycle.

w

Intended learning outcomes:

After successfully completing the course, the students
will be able to:

design simple and complex IS,

analyze requirements for development or procuremer
of IS,

classify IS types based on their characteristics import
for development,

select most appropriate approaches and techniques f
individual cases of IS development/procurement,
evaluate methodological guidelines for their suitability
in individual casesfdS development/procurement,
differentiate among various IS development cycles.

Learning and teaching methods:
Lectures, exercises, project work.

585t SOk 2 Assessment:

Type (examination, oral, coursework, project):



{LINRBGY2 LINSBGSNEBIya2S « 5000%  Continuing (homework, midterm exams, proje

in projektno delo) work)

Y2y 6y 2 LINBOSNEBFye2S ol 5000% @ Final (written and oral exam)

Ocene: 610 pozitivho, 5 negativno (v skladu s Grading: 610 pass, 5 fail (according to the rule
Statutom UL). of Univerdty of Ljubljana).

Reference nosilca/Lecturer's references:

1.BAJEC, Marko, KRISPER, Marjan. Agilne metodologije razvoja informacijskih sigpemad.inform. (Ljubl,)

F LIN®S Y| 23 2dzy @ H-f6nilosk. [GOBISHBBcMEY Ol d HE aidNI®» cy
1FGS3I2NRCEY M/ O0%HOT dzLl2 OGSOyl dz@NRGAGSOY a.tT
6261SY mMpz Ol I @G2NBSOY H

2..1VW9/ X al NJ 2% z! +t h arjaR Bracticddriveh lappbaclyfer tréating prajespecific
software development methodsnf. softw. technol.[Print ed.], 2007, vol. 49, no. 4, str. [3445, ilustr.
[COBISS#D5815124, [JCRWoS Ol @® OAGF {23 R2 Hnd® pd HAMMY MAZ
1FiSI2NR2FY M! 0o 6%MOUT dzLR2 OGSOyl dz@NBRGAGSOY {/ LT
G261SY Hmoppx Old I Bi2NBSOY o

3..1W9/ 3 alNJ2Z %!+t h¢L 23 -shportdok r¢edgineerir Bditwa® devélgpmehty R
methods.Informatica (Vilnius)2008, vol19, no. 3, str. 32B44, ilustr. [COBISSISI6701394, [JCRWoS Ol @
citatov do 6. 5.2011: 2, brez@2 OA G 12 BY HI Y2NXANIy2 OGd OAlUlI G20
1FGS3I2NR2FY M! o 60%MOT dzLIR2 OGSOyl dz@NBROGAGSSOY {/ LT
G261SY oTtodypz Ol | @i2NBSOY ™

4+ xthe¢L2 5FY2Fys .1 W9/ 3 albNJ2d !'y | LILINRI OKoff2 N
software development methodologiemf. softw. technol.[Print ed.], 2009, vol. 51, no. 2, str. 5285, ilustr.
[COBISS#D680328%, [JCRWoS Ol d OAGI 2@ R2 c® yd HamMmY oX ON
1FrGSI2NR2FY M!IM 60%MOT dzLIR2 OGSOyl dz@NBRGAGSSBY {/ LT
G§261SY pHopp Ol I Bi2NBSIY H

52! bl ¢33 AJEQ WM&koyAdool.for IT process constructioinsoftw. technol.[Print ed.], Apr. 2010, vol.
52, no. 4, str. 39410, ilustr. [COBISSIBI7558484, [JCRWoS Ol @ OAlGlI G20 R2 Td pod
Y2N¥YANIy2 OGod OAGEHG283Y ne

1FiSI2NR2EFY M!IM 6%MOT dzLR2 OGSOyl dz@NBRGAGSOY {/ LT
G§261SY puodppx Old | Bi2NBSAY ™

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

' 2bL Db!

2wt COURSBE aYRLABWS

Predmet: Razvoj inteligentnih sistemov

Course title: Development of Intelligent Systems
~0dzZRA2a1A LINPINI YA AY

wlk 6dzyl t yAOG@2 Ay AYTF2NNICbA

Univerzitetna koda predmeta/University course code:

ad2~GdRA2&T |

aYSD Letnik  Semestri
6t SYAG DS o3 letnik Letni

63268

Predavanja Seminar Vaje Yt AYAG6y Druge oblike Samostojno ECTS
Ol dzR A i delo
45 30 105 6
Nosilec predmeta/Lecturer: 5l yAaSt {126l 2

Vrsta predmeta/Course type:

Jeziki/Languages:
Vaje/Tutorial:

t2322A 1 @l1te2d66AisSgd @ R
obveznosti:
Vsebina:
t NBRYS(O 02 @ GS2NR2A AY

a4t SRS6S @asSoAiySy
1. Tehnologije in orodja za razvoj inteligentnih
sistemov: uvod
2. Byl 6AtYS FLIXEATIFOACS AY
3. ¢SKy2t201S8 LXIGF2NX¥S A
4. Orodja sistemov umetnega zaznavanja, strojnege
dz6 Syealk Ay aitsSLkryelrsz a
njihove integracije
5. Pristopi k integraciji tehnik umetnega zaznavanja,
dadNpea2yS3t dSyal Ay Yyl
aAaisSyz A RStdzeS @ NB
6. { LISOATAGYS f krabdiskiR sisterhov &
7. Osnove mobilne robotike
8. ~GdzRA2&T1TA LINRYSNA
sistemov
bl LINBRI@FIYy2AK 062R2 OGdzR
tehnologije in orodja, s katerimi bodekom semestra
na vajah in v okviru projektov oz. seminarskih nalog
NBEOSOIfA LINF1TGAGYS LINROT
znanja, ki so jih pridobili pri predmetih Inteligentni
sistemi in Umetno zaznavanje istega modula. Poudar
02 Yl NIIT @REdzd22I6 N KA NBIOK
212t 2AK Ay LINBR@GaSY ylI N
02R2 @ NBIfySY 61 adz RSt 2
LI FGF2NXYIFEKD t NA GSY 0602R2
in prostodostopna okolja in orodja za razvoj
inteligentnih sstemov.

NI T @

Predavanja/Lectures:

izbirni predmet/elective course

ly3aft SO6AYL X
ly3aft SO6AYL X

Prerequisites:

Content (Syllabus outline):

During the course the following topics will be presente

1. Technologies and tools for the development of
intelligent systems: an introduction

2. Typical applications of intelligent technologies

3. Technological platforms and development
methodologies

4. Tools for machine perception, machine learning a
reasoning, with the emphasis on the techniques fi
integration of these tools

5. Approaches to the integration of machine
perception, learning, and planning into an artificia
reaktime agent system

6. Specifiqroperties of robotic systems

7. Basics of mobile robotics

8. Case studies of the development of complex
intelligent systems

The lectures will familiarize the students with key

technologies and tools. The students will use these ol

practical problems within thecope of laboratory

classes and projects. They will combine the knowledc

and skills obtained in Artificial Intelligence and Machir

Perception classes from the same course module. Th

emphasis of this course will be on the development o

practical and funtional implementations in both in

simulation environments and especially in r&iate

systems operating on robot platforms. The

implementations will be developed in opesource




Temeljna literdura in viri/Readings:
W

frameworks and tools for development of intelligent
systems.

Dokumentacija prostodostopnega Robotskega operacijskega sistema ROS

Documentation of the open source Robot Operating System ROS

http://www.ros.org.
521 dzySyial Oael

w

LINP&a(i2R2a0G2LlS

Pl
w
N

1y2AOyAO0S Tt

Documentation of the open source Point Cloud Library PCL

http://pointclouds.org
521 dzySyialr Oael

w

LINE & (i 2 R2 & (i 2alzdydlo §sikani OpsiC®S NI 6 dzy | f

Documentation of the open source library for computer vision OpenCV

http://opencv.org

w
MIT Press, 2005.

S. Thrun, W. Burgard, D. Fox, Probabilistic Robotics (Intelligent Robotics and Autonomous Agents serie:

w D. Forsyth and J. Ponce, Computer Vision: A Modern Approach, 2nd Edition, Pearson, 2012.

Cilji in kompetence:

/I Aft2 LINBRYSGI 2S5 OGdzRSy
dzLI2 NF 6 AGA Tyl yel igancdil® R NP
umetnega zaznavanja v hamene samostojnega razva
AyiStA3asSyayS3ar axaasSyl o
pravilno zasnovati inteligentni sistem, izbrati ustrezne
metode in orodja, implementirati nove komponente te
S 1T OS 20a02RSIGdYAS6 ANHGS
~0idzRSyieS 62R2 NIT @Aaclkta
FyFrfAGASY STl NITYAOE2ly2
iskanja po ustreznih podatkovnih virih, najdeno
AYF2NXYIOA22 LI 062R2 1yl
Osvoijili bodo tudi spodmost apliciranja osvojenega
iTylryal T+ NBOSGlIyaS (SKy
alvz2aidzeyS3l 2LIN) gt 2l yal
inteligentne robotike, kjer bodo sposobni samostojneg
NEOS@Il yal &aLISOAFAG6YAK R2
PSEASA RIRGSTFHEF @ &l dzLai
GdzRA @SO6AYS aldzllAyaiS3ar

t NBROARSYA OGdzRA2&1A NXBI
t 2 dzALSOy2 2LINI @t 2SySY L
- sposoben izkazati razumevanje osnovnih principov
Y20AfYS NRBO2GA|IST 2LRAal
I3t GyS 12YLRYySydS G 10OyA
njihovo funkcionalnost,

-&41L2a20Sy LR2GSTFAOA yIdz S
NI 6dzy I £ yAO1 S3I GARI I Ay
GSNIT NITLRt20t2A02 aiNeP
YIEGENI 2@ GA Ay iséhzosski sisth NI
LINAR YSNByY 1 lnemdBg®S @I yaS Rl
-Ll22lFayAdA Ay LINRARYSNELF GA
L2 RNRG62I NI GSdzyl fyAO1S3al
temu primerno izbrati, nadgraditi in razviti algoritme zi
NEOSGlyeS TFHRIFIYAK ylFf23z
SALRTYEFGA AY FyFEAT Ny GA
GYSayA1lS Ay LI FGF2NNSIT |
NI 6dzy I £t yAO1 S3l @GARI Ay N
uporabiti in integrirati v enovit senzorskobotski
sistem,

Objectives and competences:

The course aims at teaching the students to develop
intelligent system by integrating techniques from
artificial intelligence and machine perception. Student
will learn howto design an intelligent system, how to
select which tools and methods to use, and how to
implement new components and integrate them into &
functional robot system.

The students will develop skills in critical and analytici
thinking. They will also acire the ability to search
knowledge sources and to search for resources and
critically evaluate information. They will acquire the
ability to apply the acquired knowledge in independer
work for solving technical problems and to
independently perform engieering tasks in the field of
intelligent robotics. They will be able to solve specific
well-defined tasks from this area. Since most of the
work will be performed in teams, the students will alsc
acquire the ability of team work.

Intended learning outcomes:

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

- demonstrate understanding of the basic principles of
mobile robotics, describe the basic concepts, list the
main components of such systems, and identify their
functionality,

- able to irtegrate the previously learned concepts fror
the fields of computer vision, intelligent systems and
robotics, and, using the available hardware and
software, design and construct a robsénsor system
suitable to solve a given task,

- describe and comparthe functionality of various
algorithms from the fields of computer vision and
mobile robotics, and appropriately choose, upgrade a
develop algorithms for solving given tasks,

- use and analyse various tools, libraries, and platforn
that are used in thdields of computer vision and
robotics, to use them appropriately and integrate then
into a coherent sensarobot system,


http://www.ros.org/
http://pointclouds.org/
http://opencv.org/

-2ONBRY20GAGA AY I-YI-f)\”)\NJ
ustrezno razviti sistem nadgradiA = LINBy Sa
nove naloge,

-I-YI-f)\T)\NJ-GA aLx 20y2a NJ
RSt 20lyaS aradsSyr @ NJTt
NRodaGy2aild Ay autzéyzéu

dzZ3z2 G20t 2SyS 12y0OSLIiS yt

problemov.

aSt2RS LRdz6S@lFyal Ay dz8S

Predavanja s podporo avdigzualne opreme,

fro2NrG2NRA2a1S dLreS @ NI
aiGNR2y2 Ay LINBPBINIYa|i2 2L
senzorskerobotskimi platformami. Delo posamezno in
A1 dzLA Yl KD +#Sf A1 L3R dzRI NBI|

- evaluate and analyse the developed solution, and

U upgrade the developed system correspondingly,

transfer the solution to new tasks,

- analyse the generality of the developed system,
understand the applicability of the system in different
conditions, analyse the robustness and generality of t
developed system, generalize the identified concepts
a larger class of related problems.

Learning and teaching methods:

Lectures with the appropriate audigsual equipment in
a classroom with suitable hardware and software,
including appropriate robot platforms. Individual and
group work. Emphasis on harda approaches and
problem solving including implementation of the

AY NBOSGlIyadz LINPGE SY2 @ (i developed solutions on robotic systems.

sistemih.

bl6AyA 20SyeSglyalyY 585t S0k 2 Assessment:

blF6AYy OLAAYA AT LAGI « Type (examination, oral, coursework, prcie
projekt):

{LINRPGY2 LINBGSNEBIFYy2S « 5000%  Continuing (homework, project work)
projektno delo)

Y2y 6y 2 LINBOSNEFYy2S 06/ 5000%  Final (project and oral exam)

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

Reference nosilca/Lecturer's references:

'NOAGS6 t3X [S2ylFNRAA ! 3

Grading: 610 pass, 5 fail (according to the rule
of University of Ljubljana).

{ | 2 das&l spmthal models @riasesiordaseédoom T U

categorization. Téinternational journal of robotics research, vol. 36, no. 4, str-272.

{126Fr2 5% +NB612 !z

a-J, Hayihieide Ma Hawa®'IN yWY&ttS,Kellar I, ZivoNKzXilBch M

Kristan M (2016) An integrated system for interactive continuoamiiag of categorical knowledge. Journal of
experimental & theoretical artificial intelligence, vol. 28, iss. 5, str-823

WAR3IS .3z [S2yFNRAG !X !

R SupendisedsoBlifielldaningafbasic bbfeét push 5

affordances. Internabnal journal of advanced robotic systems, vol. 12, str1241-18.

' NOAGS6 tX ¢FO0SNYyA]l 5%

. 208y

ax {1262 5% [S2yl NRA

representation of space. International journal of advanced robotic systems, vol. 10;1sr. 1
JL Wyatt, Aydemir A, Brenner M, Hanheide MywesN, Jensfelt P, Kristan M, Kruijfd &, Lison P, Pronobis A,

{el Y xNB612 ! =

%Sy R S NinderStantirig farid se@xension: a §ydtend an@ 5

representational approach. IEEE Trans Auton Ment Dev 2(48@82

Celotnabibli@ NI FA2F AT NX» LINBTO®

RN {126l2al 28 R2aG2Ly}

http://sicris.izum.si/search/rsr.aspx?lang=slv&id=10425



http://sicris.izum.si/search/rsr.aspx?lang=slv&amp;id=10425

' 2bL Db!

2wt COURSBE aYRLABWS

Predmet: Sistemska programka oprema

Course title: System Software

~0dzZRA2a1A LINPINI YA AY

wlk 6dzyl t yAOG@2 Ay AYTF2NNICbA

Univerzitetna koda predmeta/University course code:

Predavanja Seminar Vaje

45 10 20
Nosilec predmeta/Lecturer:
Vrsta predmeta/Course type:

Jeziki/Languages:
Vaje/Tutorial:

t2322A 11|
obveznosti:

Vsebina:

osnova zbirnih in strojnih jezikov;

vsebina in organizacija objektnih datotek;
zbirnik, nalagalnik in povezovalnik;
aliFrdA6y2 AY RAYIYAGBY?2
makro procesorji;

sistemski klici in prekinitve;

implementacija vhoda in izhoda ter orodja
RFG2GS6yS3alr arxaiasSylr T
upravljanje s pomnilnikom

9. NI T KNROG6SOItyALAT

10. jedro operacijskega sistema Linux;

11. navidezni stroji.

NogahkwhE

©

12. nalaganje, povezovanije in izvajanje v javanskem

navideznem stroju

Temeljna literatura in viri/Readings:

ad2~GdRA2&T |

Predavanja/Lectures:

a Y S Letnik
6t SYAuU@S

Semestri
0 ( 3.letnik = Zimski

63264

Yt AYAG6y Druge oblike Samostojno ECTS
Ol dzR A i delo
105 6

¢2YlI O 520N} SO

izbirni predmet/elective course

@1t2dz6 A0S@ @ R Prerequisites:

Content (Syllabus outline):

basics about machine and assembly languages
content and organization of object files
assembler, linker, loader

static and dynamic linking

macro processors

system calls and interrupts

input/output implementation and file system tools
memory management

debugging

linux kernel

virtual machines

loading, linking and running in java virtual machine

Leland L. Beck: System software: An Introduction to Systems Programming (3. izdaja).-Atktikyn 1997.
w K. Robbins and S. Robbins: UNIX Systems Programming: Communication, Concurrency and Threads (Z

Prentice Hall, 2003.

w 5FY2ly %lldzZ Y ardel

Cilji in kompetence:
Cilj:

I At2 LINBRYSGL

[ SYAGY

t NAYOALIA aAradsSvyaqys

Objectives and competeres:
Objectives:

2S O dzR Sy (i The main goal of this course is to introduce the
predstaviti sistemske programe, orodja in standarde
sistemske programske opreme, ter prikazati podobno

concepts, tools and standards of system programmin




in razlike med pristopi, ki se uporabljajo v aktualnih
operacijskih sistemih.

Kompetence:

wlkT @AraaglyesS allazoyz2aidir |
AAYyGiSiA6yS3IlE NITYAOt2Iye2
{LRaz2oy2aid NITdzySgryealk &
y I LJQRNandz N} 6dzy I £ yAOGEQ
{LRrazoy2aid 2LINBRStAGQOS:
poklicnih izzivov.

Sposbnost za uporabo pridobljenega znanja pri
arvyz2aizaeaySy NBOSGlIyadz (S

LINPOfSY20 @ NI 6dzyl £t yAQGE
nadgradnje pridobljenega znanja.

hay2 gyl TYIyal- AT NI 6dzyt
@‘[tadzodz 2Se FAYRINBEYyASaAN
Tylryal Ay éLJNSuyzauAZ 1A
NJodzyIfYAOL]QI AY AYT2NYI
tNF{GAGY2 TyltyasS Ay LRIy
opreme, programske opreme in informacijske
G6SKy2t23A2S8Ss 1A 2S5 LRGNB
na@ RNB62dz NI 6dzyt £ yAOl DI

t NEBROARSYA OlGdzRA2&1A NXBI
t2 dzaLSOySY TF1tadzwdz (S
STyFf 2LINBRSEAGA NITEA]2

programsko opremo ter pomen te razlike mielavi
programskih komponent,

- sposoben izkazati znanje in razumevanje osnovnih
pojmov sistemske programske opreme in delovanja
NI} 6dzy L £ yAll Yyl yla2ayAadasSy
- razumel pojme zbiranja, povezovanja in nalaganja te
razumel razliko med statiy A Y Ay RAY Il YA
povezovanjem programskih komponent,

- sposoben samostojno razviti komponente sistemske
programske opreme,

- znal raziskati komponente sistemske programske
opreme,

- sposoben zagovarjati pomen poznavanja programsk
2LINBYS yI ylayadaSy yAg?2

and to show the current implementations in the actual
operating systems.

Competences:

Developing skills in critical, analytical and synthetic
thinking.

The ability to understand and solve professional
challenges in computer and information science.

The ability to define, understand and solve creative
professional challenges in computer ainbrmation
science;

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

Basic skills in computer and information scienghich
includes basic theoretical skills, practical knowledge ¢
skills essential for the field of computer and informatic
science;

Practical knowledge and skills of computer hardware,
software and information technology necessary for
successful professnal work in computer and
information science.

Intended learning outcomes:

After the completion of the course a student will be ak
to:

- understand the difference between the usemd the
systemsoftware and the meaning of this difference in
the phase of software development,

- show the knowledge of the notions of the system
software and the lowevel operations of the computer,
- understand the basic operation of the assembler,
linker and loader and the difference between the stati
and dynamic linkag of the software components,

- use the fundamental results to develop the
components of system software,

- explore the components of system software,

- present the knowledge of the lowevel components of
computer system

aSi2RS LRdzwS@Fyal Ay dz6 S Learningand teaching methods:

t NBRIF @l yal s f1 062N} G2 NRX2a Lectures, exercises and home work

bl 6AyA 20SyaSg@glyaly 58t SO0k 2 Assessment:

bFr6AYy OLAAYA ATLRAGTI Type (examination, oral, coursework, project):
projekt):

{LINRGOY2 LINBGSNEBIya2S « 5000%  Continuing (homework, midterm exams, proje
in projektno delo) work)

Y2y 6y 2 LINBOSNEBFy2S ol 5000%  Final (written and oral exam)

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

Reference nosilca/Lecturer's references:

Grading: 610 pass, 5 fail (according to the rule
of University of Ljubljana).



Y[h.h+x9{32 YESYSy> alLl 9[ L2535 WdzNA Based SICJXE Pracessdr andlA O A
Supporting Toolchain. International Journal of Engineering Education, 2017, vol. 33, no. 6(A), gp93927
aLl 9[ L25 WdzNA2Z 5h. wlaerdfthe edticatonalBIC/XE sopuienfor a dysemitwayedzt
course. Computer applications in engineering education, ISSN30A, 2015, vol. 23, no. 1, pp. 1346
29~bh+x!wX w212 wL{hW9+LOZX +fl RAYANE . ! PUWiBpeméatatdrydf
a structuralsimilarity-based aerialmage classification. The journal of supercomputing, ISSN-8929, 2013, vol.
65, no. 2, pp. 97896

P LOZ tFGNROAZ2ZI 5h. w! 9/ 3 ¢2YIFO0d !y | LILINEaBSUfiviently S
large distance between memory references. The journal of supercomputing, ISSIS®82®011, vol. 56, no. 2,
pp. 226244

5h.w!+9/ 3 ¢2YF0Z wh. L2535 . 2 Nitziamt graghsCdniypiit. @dm$nen [P @I S
March2009, vol. 32, no. 4, str. 6800

Celotna bibliografija je dostopna na SICRISu:

http://sicris.izum.si/search/rsr.aspx?lang=slv&id=10416



http://sicris.izum.si/search/rsr.aspx?lang=slv&amp;id=10416

' 2bL Db!

2wt COURSBE aYRLABWS

Predmet: Spletno programiranje
Course title: Web Programming
~0dzRA2a1A LINBPBINFYA Ay aid2~0GdzRA2a1l avYSHLetnk  Semestri
wlkédzyl t yAOlUD@2 AY AYF2NNICbA 6tSyAddS 6 (3. letnik Zimski
Univerzitetna koda predmeta/University course code: 63255
Predavanja Seminar Vaje Yt AYAG6y Druge oblike Samostojno ECTS
Ol dzR A i delo
45 20 10 105 6
Nosilec predmeta/Lecturer: 5821y [ BOoA6
Vrsta predmeta/Course type: izbirni predmet/elective course
Jeziki/Languages: Predavanja/Lectures: {t28SYyO6AYI
Vaje/Tutorial: {t28SYO6AYLl

t2322A 11|
obveznosti:

gltedsrAiSo @ R

Vsebina:

Predavanja:

Uvod

Delovanje spleta; razvoj interneta, arhitektura klient
AGNBOYALT 12YdzyAll OA2&1 A
Osnovni spletni standardi: HTML (DHTML...), CSS;
osnove oblikovanja

Tehnologije na strani odjemalcev

JavaScript, rokovanje z dogodki, DOM, specifike
posameznih brskalnikov, obrazci, validacija vnosov,
JQuery

HTML5 Canvas

asinhnroni zahtevki z Ajax

aplikacije na eni strani

{iNBOYyAD1S GSKyzftz3ares

t NB3ft SR 2ay20 aGNBOYyAOlA
dinamk 6 y2 3ISYSNANIy2e2S aidN;
TTKGSGILAZ LIAO12G1A 60221
Spletne aplikacije v tehnologiji JavaScript.

Ostalo

XML tehnologije. Sintaksa XML. Sheme. Pregledovar
dokumentov XML. Modeli in jeziki: DOM, SAX, XSLT,
XPath, XQuery, Open XML.

Dostopt LI A1l OA24a1S3F &GNBOy
REST spletne storitve. Storitveno usmerjena arhitektt
Pisanje porazdeljenih aplikacij.

Varnost na spletu. Upravljanje z identitetami.
Profiliranje uporabnikov.

280 Hodnd {SYFLYyGASYA &LX S

Prerequisites:

Content (Syllabus outline):

Lectures

Introduction

World Wide Web, rise of internet, clieserver
architecture, communication protocols and HTTP.
Basic web standards: HTML (DHTML, ...), CSS, basic
web design

Clientside technologies

JavaScript, event handling, DOM, contemporary web
browser specificsforms, input validation, JQuery
HTML5 Canvas

Asynchronous requests and Ajax.

Single Page applications.

Server technologies

An overview of server technologies, scripts, dynamic
generation of pages, HTTP GET and POST requests,
cookies, etc.

Web applications in JavaScript technology

Other

XML technologies, XML syntax and schemes. Viewini
XML documents. Models and languages: DOM, SAX,
XSLT, XPath, XQuery, Open XML.

Database access from application server

REST Web services. Service orientetiitecture.
Programming distributed applications.

Internet security. Identity management, user profiling.
Web 2.0. Semantic web.

Tutorials:




Vaje:

LaboratorijskLINE 281G AT RSt I @S O
porazdeljene spletne aplikacije, razdeljen v posamezr
FL1S o0adldAséyS aidNryrAs |
AGNBOYAOLl 12RIFZ &ai2NAGC
LINE2S{GAK T TF{1f2dzdy2 LN

Temeljna literatura in viri/Readings:

Laboratory project: programming of distributed full
stack web application, divided into individual phases
(static mges, clienside code, serveside code,
services). The students will develop the projects that
be introduced with the final presentation.

Robert W. Sebesta: Programming the World Wide Web, Pearson Eduidtioh,

Paul J. Deitel, Harvey M. Deitel, Abbey Deitel et al.: Internet & World Wide Web: How to program, Pearson,
Marijn Haverbeke: Eloquent JavaScript: A Modern Introduction to Programming, No Starch Press, 2014.
Simon Holmes: Getting MEAN with Mondexpress, Angular, and Node, Manning Publications, 2015.

Cilji in kompetence:
I/ At2 LINBRYSGI 2S5 OGdzRSy
predstaviti tehnologije povezane z razvojem spletnih
FLX AlFOAC T @GARALlI OSft2a
2R2SYLFHEOLE 120G aGNBOYyATLl
samostojen razvoj tovrstnih aplikacij.

Predvidene kompetence:

w LRTylFIgryeS aidriArAdyAaAK
w poznavanje programskega jezika JavaScript za r¢
na strani odjemalca,

poznavanje tehnologije Node.js (programski jezik
WE @ { ONRLIio T+ N¥Yi gz2e
poznavanje NoSQL pattavne baze MongoDB,
razvoj z uporabo spletnih storitev,

snovanje aplikacij v arhitekturi modpbgled
kontrola,

NI T @g2e 1

€ €E€

dzLJ2 OG S @l yaSy

t NBROARSYA OlGdzRA2a1A NEBI

t2 dzal)lSOySY 11 1tadz1dz G5
w poznal in razumel osnovne tehnologije za razvoj

spletnih aplikacij,

w razumel in znal uporabiti MVC arhitekturni slog pr
razvoju spletnih aplikacij,

w uporabil REST dostop do podatkovne baze,

w razvilcelovitosh Siy2 NBOAGSO:
2R2SYLFHE OIS 123G &aGNBOYA

w dzZLI2 NI oAt aLi SiyS OANB
razvoju spletnih aplikacij,

w I FYFEAGASYAY LINRAAG2LR
aplikacijo v aplikacijo na eni strani, ki se izvaja na
odjemalcu,

w uporabljd sistem za obvladovanje verzij in
podporna orodja za delo v skupini,

W dzZL2Nroftektf LY¢CEX LWAayz2
in organizacijske spretnosti pri sodelovanju v
skupini.

aSi2RS LRdz6SdlIyel Ay dzS

t NBRF @l yal a LINI1UAG6YAYA
laboratorijskega projekta pod mentorstvom asistenta.

Objectives and competences:

The main course objective is to introduce the student:
of computer and information science the technologies
connected with the full stack development of web
applications (on the server and the cliesitle). The
students shall be equipped with knowledge to
independently develop such applications.

The competences that students gain are:

w knowledge of static technologies HTML, CSS, XN
w knowledge of JavaScript programming language -
clientside development

knowledge of Node.js technology (JavaScript
prorammig languae) for serveside development,
knowledge of MongoDB NoSQL database

web service development,

employment of the modeView-controller
architecture,

consideration of security principles.

e€ee

Intended learning outcomes:

After the completion of the course a student will be ak
to:
w understand the most common technologies for we
application development,

understand and employ MVC architectural style ir
web application development,

use REST to access database,

develop full stack application on the client and
server side

use online sowes and documentation in web
application development,

transform servetased application to singlgage
application by analytical approach,

use version control system and support tools for
collaboration in teams,

use ICT, written reports and communicatiand
organization skills in team collaboration.

w

Learning and teaching methods:
Lectures with practical examples/demonstrations,
making of laboratory project (guided by the assistant)



bl 6AyA 20SyaSglyaly 58t SOk 2 Assessment:

bF6AY OLAAYA ATLAGTI Type (examination, oral, coursework, project
projekt):

{LINRPGY2 LINBGSNEBIYy2S « 5000%  Continuing (homework, midterm exams, proje
in projektno delo) work)

Y2y 6y 2 LINBOSNELFIy2S ol 5000%  Final (written or oral exam)

Ocene: 610 pozitivno, 5 negativnfv skladu s Grading: 610 pass, 5 fail (according to the rule
Statutom UL). of University of Ljubljana).

Reference nosilca/Lecturer's references:

Ybwb9/ = 1f2F0% [! 2. L2 5S2lyd {20Alf ySiGs2N] FARS
ISSN 00071013, Jan. 2017, vol. 48, no. 1, str. 1DB.

al! ¢9vYsz ¢l RS2 ®»Bwbo/ = 1t f2F 0% [ ! +. L 2ibdedappradch/ imerfatohaNy/
journal of information and education technology : IJIET, ISSN-2889, Nov. 2017, vol. 7, no. 11, str. 8808.
CL5[9ws aAft20x [!2.L2s 5S2Flyd wSaSINOK |o2dzi YSI
orgarizations : proceedings, (Lecture notes in business information processing, ISSN3486324), Springer,
2015, str. 27281.

[1 . L2 58S2FyX .1 W9/ X alNJ2d 9YLX28Ay3d aSYlLyiGAao
and Marko Bajednternational journal of new computer architectures and their applications, ISSN X225

2012, vol. 2, no. 1, str. 161/82.

[l 2. L2 582FysS [!'WhzL/ X LTG212 YwL{tOwX alNBIyYy®
on data. Computescience and information systems, ISSN 18204, 2010, vol. 7, no. 4, str. 7387.

Celotna bibliografija je dostopna na SICRISu: http://sicris.izum.si/search/rsr.aspx?lang=slv&id=18907



1 2bL b! 2w¢ COURBE GYRUWABWS

Predmet: {LX 20y2 AT OANYyA LINBRYSI

Course title: Specialist elective course

~0dzRA2a1A LINBPBINFYA Ay aid2~0GdzRA2a1l avYSHLetnk  Semestri

wlk 6dzyl t yAOG@2 Ay AYTF2NNICbA 6fSyAdG@dS o2 letnik

Univerzitetna koda predmeta/University course code: 0002

Predavanja Seminar Vaje Yt AYAG6y Druge oblike Samostojno ECTS
Ol dzR A i delo
45 30 105 6

Nosilec predmeta/Lecturer:

Vrsta predmeta/Course type:

Jeziki/Languages: Predavanja/Lectures:

Vaje/Tutorial:

t2322A 1 @1t2dz6AGSP @ R Prerequisites:

obveznosti:

Vsebina: Content (Syllabus outline):

Temeljna literatura in viri/Readings:

Cilji in kompetence: Objectives and competences:

t NBROARSYA OiGdzRA2&1 A NXBIT Intended learning outcomes:

aSi2RS LRdzxS@Fyal Ay dz6 S Learningand teaching methods:

Reference nosilca/Lecturer's references:




1 2bL b! 2w¢ COURBE GYRUWABWS

Predmet: {LX 20y2 AT OANYyA LINBRYSI

Course title: Specialist elective course

~0dzRA2a1A LINBPBINFYA Ay aid2~0GdzRA2a1l avYSHLetnk  Semestri

wlk 6dzyl t yAOG@2 Ay AYF2NNICbA 6ftSyAdGd@dS o3 letnik

Univerzitetna koda predmeta/University course code: 0002

Predavanja Seminar Vaje Yt AYAG6y Druge oblike Samostojno ECTS
Ol dzR A i delo
45 30 105 6

Nosilec predmeta/Lecturer:

Vrsta predmeta/Course type:

Jeziki/Languages: Predavanja/Lectures:

Vaje/Tutorial:

t2322A 1 @1t2dz6AGSP @ R Prerequisites:

obveznosti:

Vsebina: Content (Syllabus outline):

Temeljna literatura in viri/Readings:

Cilji in kompetence: Objectives and competences:

t NBROARSYA OiGdzRA2&1 A NXBIT Intended learning outcomes:

aSi2RS LRdzxS@Fyal Ay dz6 S Learningand teaching methods:

Reference nosilca/Lecturer's references:




1 2bL b! 2w¢ COURBE GYRUWABWS

Predmet: Strokovno izbirni predmet
Course title: General elective course
~0dzRA2a1A LINBPBINFYA Ay aid2~0GdzRA2a1l avYSHLetnk  Semestri
wlkédzyl t yAOlU D2 AY AYTF2NNICbA 6ftSyAGDdS 6C2 letnik Letni
Univerzitetna koda predmeta/University course code: 0001
Predavanja Seminar Vaje Yt AYAG6y Druge oblike Samostojno ECTS
Ol dzR A i delo
45 30 105 6
Nosilec predmeta/Lecturer:
Vrsta predmeta/Course type:
Jeziki/Languages: Predavanja/Lectures:
Vaje/Tutorial:
t2322A 1 @1t2dz6AGSP @ R Prerequisites:
obveznosti:
Vsebina: Content (Syllabus outline):
Temeljna literatura in viri/Readings:
Cilji in kompetence: Objectives and competences:

t NBROARSYA OiGdzRA2&1 A NXBIT Intended learning outcomes:

aSi2RS LRdzxS@Fyal Ay dz6 S Learningand teaching methods:

Reference nosilca/Lecturer's references:







