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Operating System

Operating Systems are an essential part of any computer. Similarly, a course on

operating system is an essential part of any computer—science education...
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- Operating System Concepts

Abraham Silberschatz, Peter Baer Galvin, Greg Gagne

- Operating Systems
William Stalling
- Wikipedia.org
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Hardware: CPU, Memory, Input/output Devices
The hardware provides the basic computing resources for the system.

Operating System:
The operating system controls and coordinates the use of the hardware among the various
application programs for the various users.
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Application Programs:

The application programs - such as word processors, spreadsheets, compilers and web
browsers - define the ways in which these resources are used to solve users computing
problems.

SMSin J> é“).j LS"LQU"’ﬁ) T LgLQJf)ﬁfo 9 )LLuolS B(OQJ:;.MS Slxas) Excel Word J.~o 60).3)[5 LgLCbc\.oLs).»

4-

A (58l b G5 L5 @ b ol el sl

Users:
The users simply use application programs to do their jobs.
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- OS is the one program running at all times on the computer (usually called the kernel) with all else
being system programs and application programs.
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- An OS acts as an intermediary between the user of a computer and the computer hardware.
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- The purpose of an OS is to provide an environment in which a user can execute programs in a
convenient and efficient manner.

- An OS is software that manages the computer hardware.

Hardware
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Computer programs must be in main memory to be executed. Main memory is the only large
stowage area that the processor can access directly.
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1- Early systems (1945-1955)
- Hardware expensive, Humans cheap
- ENAIC [30 tons, 200KW power, filled an entire room]
- No operating system
- No protection
- Human operators
2- Second Generation systems (1956-1965)
- Transistors and batch systems
- Interrupts
- Minimal protection
3- Third Generation system (1965-1980)
- ICs and Multi-programming
- Time sharing
- Virtual Memory
- Spooling
4- Fourth Generation and beyond (1981-...)
- Personal Computers
- MS-DOS
- Computer Networks -> Network OSs
- Distributed computing -> Distributed OSs
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A distributed system is a collection of physically separate, possibly heterogeneous computer
systems that are networked to provide the users with access to the various resources that
the system maintains.

Access to shared resources increases computation speed, functionality, data availability and
reliability.
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Process Management
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A process is a program in execution.
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Figure 3.1 Process in memory.
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New: The process in being created.

Dgs oo slzol o3lo s Caursg ol o

N
1

Running: instructions are being executed.
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Waiting: The process is waiting for some event to occur.
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Ready: The process is waiting to be assigned to a processor.
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5- Terminated: The process has finished execution.
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Figure 3.2 Diagram of process state.
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Figure 3.4 Diagram showing CPU switch from process to process.
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Figure 4.1 Single-threaded and multithreaded processes.
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do {

Lentry section

critical section

exit section

remainder section
} while (TRUE);

Figure 6.1 General structure of a typical process F.
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P; P;
Flag[i]=true; Flag[j]l=true;
While (flag[j]==true) While (Flag[i]==true)
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do {

flag[i] = TRUE;
turn = j;
while (flaglj] && turn == j);

critical section

flag[i] = FALSE;

remainder section
} while (TRUE);
Figure 6.2 The structure of process P, in Peterson’s solution.
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do {
waiting (mutex) ;
// critical section

signal (mutex) ;

// remainder section
}while (TRUE);

Figure 6.9 Mutual-exclusion implementation with semaphores.
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