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Course Overview
Juadll pily
B This is an introductory course on the internal operations and
fundamental principles of modern operating systems.
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B The course will cover basic concepts such as processes, CPU
scheduling, deadlocks, and memory management.
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B This course also serves as an introduction to the UNIX/Linux
operating systems.
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Course Coverage
ghig Judll
B Introduction:
:doadoll W
[1 Definition, history, basic concepts, system calls, structure.
[0 0l calaill sens ) aaliall gy jlill 5 ety jai e
B Processes :
shiladoall H
L1 Inter-process communication.
dalilsll Jlaidl Gadoc [
[ Scheduling.
dlgaadl []
B Deadlocks:
slizooll Judll W
[1 detection, recovery, avoidance, prevention
dsliglly oxinilly . gileiilly 2dsl] cildoc [

B Memory Management:
:dyGlall d,yls] W
[ Swapping, Paging, segmentation, virtual memory,
replacement algorithms.
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Textbook
soivoll sLikll
M Silberschatz, Galvin, and Gagne, Operating System Concepts,
John Wiley and Sons, 7th or 8th edition.
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What is an operating system?
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B The operating system is the software layer between user
applications and the hardware
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B The OS controls access to hardware resources

Applications
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Operating System Definition

No universally accepted definition ?!!
¥liolle Jo-sdo yynsi anga U
[1 “Everything a vendor ships when you order an operating

system”
Judaiaiill ollail sof ghsty losic ganilall go < gils J& [
[1 “The one program running at all times on the computer”
yigasoall o4 jildsll paon 94 Jors all sgagll poLiyll O
[] “A program that manages all other programs in a computer”
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B OS is a resource allocator
33lg0ll janaig 93 Jukdnill olla; W
[1 Manages all resources
33lg0ll pt0a dylal [
[J Decides between conflicting requests for efficient and fair
resource use
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B OS isa control program
solyll gle yhassuoll g3 Jokiicill ollas
[J Controls execution of programs to prevent errors and
improper use of the computer
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Computer hardware resources:
daslodl gauladl s4l90
B Computation : CPU
d13%G yoll dallaoll daa gy dul :ilslusll W
B Storage:
ga3sll B
[] Volatile storage (memory)
(esanaas 11 G &Glall) d yullaioll o 3acill dsng O
[ Permanent storage (disk, etc.)
(mabaall ga 54l . daguliall d y&alall) doilall Gua3acill dang [

B Communication: network, modem, etc.
&l 0sg0ll il : 5tlasy] W

B Input/output devices: keyboard, display, printer, camera, etc.
Sl yaol&ally cdagllally disilidly pasilaoll dagl:alyalll/ Jlasll Slsay W

B The OS defines a resources (objects) and a set of well-defined
operations on those objects (interfaces)

ollroll daaaly liladoxll Jo de 9009 (<iligSoll) 4 3lg0ll ssa Jakaiill ollas M
(silaalgll) SLislsall asy gle

B Resources can be:
139t gl 3901 4)lg0ll H
L1 Physical resources (CPU and memory)
(dy<alall i34 soll dallaoll da29)dunsole dyslo 35190 []
[] Logical resources (files, programs, names)
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Operating system goals:

Jasdnill olla Jalspi
B Execute user programs and make solving user problems easier.
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B Make the computer system convenient to use.

B Use the computer hardware in an efficient manner.
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Operating System Services
Jasadnill ollai Siloasd
Services provided for the programmer:
2o stoll 1935 il Siloasll
B Program execution — load a program into memory and to run it.
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B Provide means for I/O operations —user programs cannot execute
I/O operations directly.
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B File-system manipulation —read, writes, create, and delete files.
3a gl Galaly o Lidly ylsGll il Jho ollasll slalo dalle M
alalell

B Communications — exchange of information between processes
executing either on the same computer or on different systems tied
together by a network.
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B Error detection — ensure correct computing by detecting errors in
the CPU and memory hardware, in I/O devices, or in user
programs.
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Services provided for ensuring efficient system operations.
Jasdiill dola il o194 yo il Jal Jo 4955 uill Ziloasll
* Resource allocation — allocating resources to multiple users or

multiple jobs running at the same time (CPU, main memory, files
storage).
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* Accounting — keep track of and record which users use how much
and what kinds of computer resources for account billing or for
accumulating usage statistics.
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* Protection
daloall [

» Ensuring that all access to system resources is controlled.
loic Jsimoll ollasill 35150 2u0n (I Jauasll olis i Jo asalsll [

* Should not be possible for one process to interfere with other
process or with OS.
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* Security of the system from outsiders (e.g., password).
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What is in an OS?

Applications T

OS Interface

Operating
System
Services

Physical m/c Intf

Applications T

OS Interface

Operating
System
Services
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Quake Sql Server
System Utils Shells Windowing & graphics
Naming Windowing & Gfx
Networking Virtual Memory Access Control
Generic /O File System Process Management

Device Drivers

Memory Management

Interrupts, Cache, Physical Memory, TLB, Hardware Devices

Logical OS Structure

Physical m/c Intf

Quake Sql Server
System Utils Shells Windowing & graphics
-
Naming Windowing & Gfx
Networking Virtual Memory Access Control
Generic /O File System Process Management

Device Drivers

Memory Management

Interrupts, Cache, Physical Memory, TLB, Hardware Devices
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History of Operating Systems
* il olbas AayLs
B Simple batch systems (mid1950s — mid 1960s)
(ilicaianll iatide = Siliuuedll i) dhsudl Sladall las W
[J Permanently resident OS in primary memory
gaulaall Jadiill ollas G yGl3 w8 doslall GoLiyl [

[] Loaded a single job from card reader ran it, loaded next job...
Lalioni 05 Jog <ali 34ty  ddllay gyl Jo danly dome gle dlonoll []
oo dalLiill doaoll

[J No interaction between the user and the job.

.domolly oaiimoll s JulLi 5929 0ac [

[0 Control cards in the input file told the OS what to do
Lo Jusaliill ollas yaig of cans JIsall o g8 Sldlhadl g8 oSnioll [
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[1 Spooling allowed jobs to be read in advance onto tape/disk
(e.g., printing a job).
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Multiprogramming Systems
dgaasnill dao yall olai
B Multiprogramming systems increased utilization
g2k 3 glgoll olsdisull dsLij gle ciloc dasseill dag yall olii W
(4539501 5 ylgoll JUisiaul) dp.sidancol]
[1 Developed in the 1960s
il g 5l O
[J Keeps multiple runnable jobs loaded in memory
dyalall 09 dlgaoll ixaasll dlydll Silomoll o sany Ladting [
[1 Overlaps I/0 processing of a job with computation of
another
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[J Benefits from I/O devices that can operate asynchronously
Jol3io JGids Joosi gl 3Gou gl al,illly Jlaskl Slaso silyd [

[J Requires the use of interrupts and DMA (OS switch jobs
when needed)
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[J Optimizes for throughput at the cost of response time
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Time Sharing Systems
daio 31 ik ylidioll dolaii
Timesharing (1970s) allows interactive computer use
magauladl oladsiauly Jelailly aous (Sliapull) doado 31 d )y Lisoll
[1 Users connect to a central machine through a terminal
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[0 User feels as if she has the entire machine

d-loﬁi-l jlaadl aqsl Jiég g oadisgll [

[J Based on time-slicing: divides CPU equally among the users
et olucilly 15 001 dallaoll dang opunids: gl gle oLiy O
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[1 Allows active viewing, editing, debugging, executing
process

daloall ity aanaailly (g pacilly dadaill jayelly poasi [

[] Security mechanisms needed to isolate users

[J Requires memory protection hardware for isolation
dljell dyalall daloa callaciy [

[ Optimizes for response time at the cost of throughput (fast
switching between processes).
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Personal Operating Systems
B Earliest ones in the 1980s
Sleilell @4 gla Lalyi W
B Computers are cheap = everyone has a computer
Figisoh Qlioy piiin J& «—— Jodill pyi, W
B Advanced features were added back
doadig Jiljuso dad lijals W
[0 Multiprogramming, memory protection, etc
ali .dyQlall dalos «dassncill daoydl [

Distributed Operating Systems
de j90ll Juskaiasll dolasi
B Cluster of individual machines
das pall 5UT1 go alias W
[J Over a LAN or WAN or fast interconnect
eyl Jlaacill o doaulglly dalooll Sl& il JUs go [
[J No shared memory or clock
alloll oi dyGlall 3 GG Lt s29 8 [
B Sharing of distributed resources, hardware and software
Zilane yally Silssoll cdc j90ll 5 ylg0ll 09 dayliso]l W
[] Resource utilization, high availability
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Real Time Operating Systems
sl go3ll Jpkisll dokas

B Goal: To cope with rigid time constraints
Ldgll sildgee po Jolasill : 95all W
B Hard real-time
do ylaall @iyl gl dobisi W
[ OS guarantees that applications will meet their deadlines
otl dasnoll saclgolly ol 3il¥ly Sliaadaill Joing Judadasll ollai [
[0 Examples: health monitors, factory control
pilinoll ddly04 cdaaall gadl yo :dliiei [
B Soft real-time
diyoll @i sdnll sidgll dolaii M
[0 OS provides prioritization, on a best-effort basis
sny Jadi guluw gla g iliglalll sgaai Judidcill ollasi 544 [
[1 No deadline guarantees, but bounded delays
yadlill go sng 34l  gilaill se goll Zililos 3959 0ac [
[ Examples: most electronic appliances (e.g., sensors and their
response, car fuel injection system).
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Ubiquitous Systems
Il JG g dolasll
B PDAs, personal computers, cellular phones
Lilgally . duasddl yigasoGll djmaiy gasdiall godyll scluoll d30ai W
PR
B Challenges:
Silaassll W
[] Small memory size
yaka oang dyala [
[J Slow processor
g allee [
[0 Different display and I/O
Zillisoll g sils yioll daliisell jagyll [
[] Battery concerns
(gadall) slyyllagll B5lse O
L] Security
daleall O
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