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Nosilec predmeta / Lecturer:
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Predavanja / Lecture:

slovenski / Slovene

Vaje / Tutorial:
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Pogoji za vkljucitev v delo oz. za opravljanje Studijskih
obveznosti:

Prerequisites:

Znanje, ki je v predmetih Diskretne strukture in Algoritmi in
podatkovne strukture.

Knowledge included in the course of Discrete Structures
Algorithms and Data Structures

Vsebina:

Content (Syllabus outline):

Uvod: vloga operacijskega sistema (OS) ter njegove
temeljne funkcije, zgradba ragunalnidkih sistemov in OS,
delo s prekinitvami in z vhodni-izhodnimi napravami.
Upravljanje s posli in procesi: posel in njegovo
izvrevanje, zgradba in stanja procesa, procesov nadzorni
blok, niti, komunikacija med procesi.

RazvrCanje  procesov:  kriterii za  razvr&Canje,
razvr§Cevalni algoritmi (kdor prej pride, prej melje,
najkrajSi posli najprej, prioriteta, krozna prioriteta, vec
aktivnih vrst).

Upravljanje s posli: dvonivojsko in trinivojsko razvr§¢anje
poslov, izlo€anje procesov.

Sinhronizacija med procesi: kritiéni odsek, Petersonova
reSitev za sinhronizacijo med dvema procesoma,
pekarnidki algoritem, strojni pripomocki za sinhronizacijo,
semafor, monitor, sinhronizacija s sporoCili, problem
popolnega zastoja in pomanjkanja.

Klasi¢ni problemi sinhronizacije: proizvajalec in potro$nik,
pisci in bralci, filozofi pri kosilu, speci brivec.

Upravljanje s pomnilnikom: particije, ostranjevanie,
izvedbe tabel strani, asociativni pomnilnik, vecnivojske
tabele strani, razprSene tabele strani, invertirane tabele
strani, segmentiranje, segmentiranje z ostranjevanjem,
efektivni dostopni ¢asi.

Virtualni pomnilnik: postopki nalaganja in zamenjave
strani, napaka strani, algoritmi za zamenjavo strani in

Introduction: role of operating systems (OS) and their basic
functionality, computer systems and OS architectures,
interrupt handling and access to input/output devices.

Job and process management: jobs and their scheduling,
process structure and states, process control block,
threads, process communication.

Process scheduling: scheduling criteria, scheduling
algorithms  (first-come  first-served,  shortest-job-first,
priority, round-robin, several active queues).

Job management: two- and three-level scheduling, process
suspension.

Process synchronisation: critical section, Peterson’s
solution for synchronisation of two processes, bakery
algorithm, hardware for synchronisation, semaphore,
monitor, synchronisation using messages, the problem of
deadlock and starvation.

Classical problems of synchronisation: producer-consumer,
readers and writers, dining philosophers, sleeping barber.
Memory management: partitions, paging, page table
design, associative registers, multilevel page tables, hash
page ftables, inverted page tables, segmentation,
segmentation with paging, effective access times.

Virtual memory: loading and replacement algorithms, page
fault, page replacement algorithms and effective access




efektivni dostopni &asi (kdor prej pride, prej melje,
optimalni, najdlje neuporabljeni, Stevni), premetavanje
strani.

e Upravljanje z zbirénim sistemom: kazala in njihova
izvedba (vecnivojska, drevesna, aciklicni grafi), funkcije
OS pri delu z zbirkami in kazali, sloji zbirénega sistema.

o lzvedbe zbirénega sistema: fizini zapisi zbirk v obliki
sklenjenega zapisa, kazalénega seznama in indeksne
namestitve.

e Razvrs¢anje zahtev za disk: algoritmi (kdor prej pride, pre;
melje, prebirni, cikli€ni prebimi), upravijanje s prostim
diskovnim prostorom in z odlagalnim prostorom.

e Uvod v zaS¢ito in varovanje: matrike dostopov, dostopne
pravice, enkripcija.

times (first-come first-served, optimal, least-recently-used,
counting), threshing.

o File system management. directories and their
implementation (multilevel, tree, acyclic graphs), functions
of OS to handle files and directories, levels of file system.

o Implementation of file systems: physical allocation of files
as contiguous, list of pointers and indexing.

e Disk scheduling: algorithms (first-come first-served, scan,
cyclic scan), disk free-space and swap-space management.

¢ Introduction to protection and security: access matrices,
access rights, encryption.

Temeljni $tudijski viri / Textbooks:

D. Zazula: Operacijski sistemi, Univerza v Mariboru, Fakulteta za elektrotehniko, racunalnistvo in informatiko, Maribor, 2006.
A. Silberschatz, P. B. Galvin, G. Gagne: Operating System Concepts, John Wiley & Sons, Hoboken, 2003.

W. Stallings: Operating systems, Prentice Hall, Englewood Cliffs, 2001.

T. W. Ogletree: Microsoft Windows XP unleashed, SAMS publishing, Indianapolis, 2001.

A.Tanenbaum: Modern Operating Systems, Prentice Hall, Englewood Cliffs, 2001.

Cili:

Objectives:

Predmet podaja temeljna znanja o zasnovi in delovanju
operacijskih sistemov.

This course gives basic knowledge of operating systems design
and algorithms.

Predvideni Studijski rezultati:

Intended learning outcomes:

Znanje in razumevanije:

Po zakljucku tega predmeta bo Student sposoben

e razumeti glavne principe nadrtovanja
operacijskih sistemov,

e analizirati in pouporabiti algoritme za razvr§Canje in
sinhronizacijo procesov ter za upravljanje s pomnilnikom
in z zbirCnimi sistemi,

e optimalno namestiti operacijski sistem in uporabljati
njegove funkcije.

Prenosljive/kljune spretnosti in drugi atributi:

o  Spretnosti komuniciranja: ustni zagovor laboratorijskih vaj,
priprava in javna predstavitev poroCila o Studentskem
projektu, ustni izpit.

e Uporaba informacijske tehnologije: delo z razliCnimi
operacijskimi  sistemi, pisanje  krajSih  sistemskih
programov.

o Delo v skupini: skupinsko delo v Studentskem projektu.

in delovanja

Knowledge and understanding:

On completion of this course the student will be able to

e understand the basic principles of the operating systems
design and operation,

e analyse and re-implement the algorithms for process
scheduling and synchronisation, and for memory and file-
system management,

e install and set-up the operating system and use its
functions.

Transferable/Key skills and other attributes:

o Communication skills: oral lab work defence, preparation
and presentation of the student project report, oral
examination.

e Use of information technology: use of different operating
systems, implementation of plain system programs.

o Team work: team execution of student projects.

e  Problem solving: designing and implementing of student

e ReSevanje problemov: nalrtovanje in izvedba projects, co-operation with industrial partners.
Studentskega projekta, sodelovanje z industrijskimi
partnerji.
Metode poucevanja in uéenja: Teaching and learning methods:
e predavanja, e lectures,
o [laboratorijske vaje, e [ab work,
e seminar, e seminar,
o reSevanje domacih nalog. e homework assignments.
Delez (v %) /
Nacéini ocenjevanja: Weight (in %)  Assessment methods:
e domace naloge, 15 % e homeworks,
e laboratorijske vaje, 35 % e labwork,
e seminar, 15 % e seminar,
e ustni izpit. 35 % e  oral examination.
Opomba: Navedene sestavine so obvezna sestavina ucnega nacrta predmeta kot ga dolocajo Merila za

akreditacijo visokoSolskih zavodov in Studijskih programov v 7. €lenu (Ur. I. RS, st. 101/2004).




