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Course Overview 
א

 This is an introductory course on the internal operations and 
fundamental principles of modern operating systems. 

א  אא א א א אא
.א
 

 The course will cover basic concepts such as processes, CPU 
scheduling, deadlocks, and memory management. 

א  א א מ א א
، אא אא א א ،.

 
 This course also serves as an introduction to the UNIX/Linux 

operating systems. 
א   ./מא
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Course Coverage 
א

 Introduction: 
 :א 

  Definition, history, basic concepts, system calls, structure. 
.الهيكلالنظام، و، ويدعو لمفاهيم الأساسيةا، والتاريخ، تعريف •   

 Processes :  
 :א 

 Inter-process communication. 
אא   א

  Scheduling. 
 .א 

 Deadlocks:  
א   :א

 detection, recovery, avoidance, prevention 
،א  אאא ،

 
 Memory Management: 

א  א  :א
 Swapping, Paging, segmentation, virtual memory, 
replacement algorithms.  

אא،א  א א، אא ،
א  .א
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Textbook  Textbook  
א אא א

 Silberschatz, Galvin, and Gagne, Operating System Concepts, 
John Wiley and Sons, 7th or 8th edition. 

 Silberschatz, Galvin, and Gagne, Operating System Concepts, 
John Wiley and Sons, 7th or 8th edition. 

א א א מ 78מ א א א מ 78מ
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What is an operating system? 
א מ

 The operating system is the software layer between user 
applications and the hardware 

א  ממ א אא א
 

 The OS controls access to hardware resources 
א  אאממ א

 
 
 

 
 
 

 
 
 
 

Physical machine interface

OS interface
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Operating System Definition 
א מ

No universally accepted definition ?!! 
!؟

 “Everything a vendor ships when you order an operating 
system” 

א  מ א
 “The one program running at all times on the computer” 

א  אא  אא
 “A program that manages all other programs in a computer” 

א  א א א  א
 

 OS is a resource allocator 
א  א א  מ

 Manages all resources 
א  א  א

 Decides between conflicting requests for efficient and fair 
resource use 

א  א א א א א  א
 OS is a control program 

א  א א א  מ
 Controls execution of programs to prevent errors and 
improper use of the computer 

אאא  אמ א א  א
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Computer hardware resources: 
א א א

 Computation : CPU 
א:א   א

 Storage: 
 א 

 Volatile storage (memory)  
א  א(א א  )א

 Permanent storage (disk, etc.) 
א  א א(א א א،א  )א

 
 Communication: network, modem, etc. 

א:א  מ، א ، .א
 

 Input/output devices:  keyboard, display, printer, camera, etc. 
א/אא  ،א:א א אאא .א،

 
 The OS defines a resources (objects) and a set of well-defined 

operations on those objects (interfaces) 
א  א א מ)א(מ א א א

א(א )א
 

 
 Resources can be: 

א   :א
 Physical resources (CPU and memory) 

א(א  א،א  )א
 Logical resources (files, programs, names) 

א،א(א   )א
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Operating system goals: 
א מ א

 Execute user programs and make solving user problems easier. 
מ  א מא .א

 
 Make the computer system convenient to use. 

אמ  א .מ
 

 Use the computer hardware in an efficient manner. 
אמ  .אא

Operating System Services 
א מ

Services provided for the programmer: 
א א

 Program execution – load a program into memory and to run it.  
א−א  א .א

 
 Provide means for I/O operations –user programs cannot execute 

I/O operations directly. 
א  א א/א מאא−א

א/א .א
 

 File-system manipulation –read, writes, create, and delete files. 
،מא  א ، א ،אא
.א
 

 Communications – exchange of information between processes 
executing either on the same computer or on different systems tied 
together by a network.  

א−א  א א א א
.א

 

 8



 

 Error detection – ensure correct computing by detecting errors in 
the CPU and memory hardware, in I/O devices, or in user 
programs. 

אא−אא  א א
אא ، א א א ،/א א א

מ א  .א
 
 
Services provided for ensuring efficient system operations. 

א א א א
• Resource allocation – allocating resources to multiple users or 

multiple jobs running at the same time (CPU, main memory, files 
storage). 

א  א−א א א
،(א א ،א ).א

 
• 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. 

א−א  אמ א א
א אא .אאא

 
• Protection  

 א 
• Ensuring that all access to system resources is controlled. 

אא  אמ מ א א
 

• Should not be possible for one process to interfere with other 
process or with OS. 

א  אא
א מ ،.

 
• Security of the system from outsiders (e.g., password). 

אאא  א(מ ،  ).א
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What is in an OS? 
א ؟מ
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History of Operating Systems 
؟ א מ

 Simple batch systems (mid1950s – mid 1960s) 
 )א−א(אאמ 

 Permanently resident OS in primary memory 
אא  אא א מ א

 
 Loaded a single job from card reader ran it, loaded next job... 

،א  מ،א
א ...א

 
 No interaction between the user and the job. 

ממ  .אא
 

 Control cards in the input file told the OS what to do 
אאאמא  מ

מ א
 

 Spooling allowed jobs to be read in advance onto tape/disk 
(e.g., printing a job). 

א  אא /א
،(א  ).אא

 
Compute (CPU) 
I/O 
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Multiprogramming Systems  
אמ א

 Multiprogramming systems increased utilization 
אמ  אא אמ א
א(א א א  )א

 Developed in the 1960s 
 א 

 Keeps multiple runnable jobs loaded in memory 
א  א א א  א

 Overlaps I/O processing of a job with computation of 
another 

אאא  אא
אא
 

 Benefits from I/O devices that can operate asynchronously 
אא  א א אא א

 
 Requires the use of interrupts and DMA (OS switch jobs 
when needed) 

א  אמ אא א א
א( א )מ
 

 Optimizes for throughput at the cost of response time 
א  א

 
Compute (CPU) 
I/O 
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Time Sharing Systems 
אא

Timesharing (1970s) allows interactive computer use 
א א)א(א אמ

 Users connect to a central machine through a terminal 
א 

 
 User feels as if she has the entire machine  

א  מ א
 

 Based on time-slicing: divides CPU equally among the users  
אמ:א  א
א
 

 Allows active viewing, editing, debugging, executing 
process 

،א  א ، א א،
 

 Security mechanisms needed to isolate users  
אא 

 
 Requires memory protection hardware for isolation 

אא 
 

 Optimizes for response time at the cost of throughput (fast 
switching between processes). 

א  א(א א
 ).א
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Personal Operating Systems 
א א

 Earliest ones in the 1980s 
 א 

 Computers are cheap ⇒ everyone has a computer 
    א 

 Advanced features were added back 
 א 

 Multiprogramming, memory protection, etc 
א  א،א  ،א

 
Distributed Operating Systems 

א א
 Cluster of individual machines 

א   א
 Over a LAN or WAN or fast interconnect 

א  א א א א  א
 No shared memory or clock 

א  א  א
 Sharing of distributed resources, hardware and software 

א  א א א،א א  א
 Resource utilization, high availability 

א  א  א،א
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Real Time Operating Systems 
א א

 Goal: To cope with rigid time constraints 
 א:א 

 Hard real-time 
 אאא 

 OS guarantees that applications will meet their deadlines 
מ  א א אמ א א א  מ

 Examples: health monitors, factory control 
א:  ، א  אא

 Soft real-time 
א   אא

 OS provides prioritization, on a best-effort basis 
 ، א א  מ

 No deadline guarantees, but bounded delays 
 ، א א  אמ

 Examples: most electronic appliances (e.g., sensors and their 
response, car fuel injection system). 

א:  א ،(מ א
מ ، א אא  ).א
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Ubiquitous Systems 
א

 PDAs, personal computers, cellular phones 
א  א א א אא א ،
 א

 Challenges: 
 א 

 Small memory size 
מ   א

 Slow processor 
  

 Different display and I/O 
א   אא

 Battery concerns 
 )א(א 

 Security 
 א 
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