Lecture 1 - Operating System Overview
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Lecture Outline

@ Defining an Operating System
@ Computer System Structure
@ lllustration of the role of Operating System
@ Hardware control aspect of Operating System
@ Goals of Operating System
s - sor Operat
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What is an Operating system?

Abstract View

College Student - something that allows me to
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What is an Operating system?

Deductions from the four views of the OS

@ All views are correct, but none complete
@ Each view considers use of computer system for intended

OS : Something that allows the user to achieve the intended purpose
of using the computer system in a fast and efficient manner
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Computer System Components

@ Computer system can be divided into :
o Hardware — provides basic computing resources
@ Processing (CPU, graphics controller), storage(disk,memory), 1/O
devices (keyboard, mouse, CD/Tape, printer)
o Application programs — define the ways in which the system
resources are used to solve the computing problems of the users

Operating system controls and coordinates use of hardware among
various applications and users
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Abstract View of System Components

compiler assembler text editor o database
system

system and application programs.

operating system

computer hardware

Bibhas Ghoshal OPS-332: 0OS Autumn Semester, 2015 6/1



A C program to illustrate the use of OS - it has bugs !!!!

1) int main(int argc, char *argv[], char *envp[]) {
2) char buf[100];

3) char *ptr = malloc(100);

4) printf("Hello world\n”);
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@ Compile the program ($gcc file.c) - OS makes sure the file
(residing in HDD) is provided and takes care of the H/W on which
it runs

@ array call (line 2) - OS allocates a space for array in the memory
according to the required format and it ensures that when your
friend runs the same program, it does not overwrite contents of
your program.
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@ segmentation fault (line 6) - you write 1000 bytes to the alloted

100 bytes. OS informs that some condition of the code has been
violated.
Two ways you mess up the code

o you harm yourself - OS informs you

o you harm others - OS ensures you do not do that; prevents writing
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Key concerns of Operating System

@ Programs - Initiation and termination
@ Resources - Ensuring availability of resources and allocating them
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Hardware Control Aspect of Operating System

Computer Hardware
@ Components
o Processing - (CPU) performs all computations
o Input/Output - Mouse, Keyboard, printer
o Storage - Memory, Hard disk, CD
@ Hardware cost forces use of limited resources
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Hardware Control Aspect of Operating System

@ Technology limitations and costs leads to hierrchy of components
o Storage
o Hard disks are cheap, provide persistence and are slowdown
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Hardware Control Aspect of the Operating System

@ OS acts as an intermediary between a user of a computer and the
computer hardware
o Challenge is to manage resources for competing users:
simultaneously playing interactive games and sending a print out to
an laser printer

o OS is a resource allocator
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Goals of an Operating System

| User Interface

Non-kernel programs

Kernel

Computer Hardware
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Operating System Structure

Primitive OS
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Operating System Structure

Features of Modern OS
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Multiprogramming

gcc emacs

hardware

Figure : Multiprogramming
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Multiprogramming - needed for efficiency

@ Single user cannot keep CPU and I/O devices busy at all times

@ Multiprogramming organizes jobs (code and data) so CPU always
has one to execute

@ A subset of total jobs in system is kept in memory

@ One job selected and run via job scheduling

@ When it has to wait (e.g, for I/O), OS switches to another |

operating system

job 1
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Multi-user OS
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Multi-tasking

@ Time sharing (multitasking) is logical extension in which CPU
switches jobs so frequently that users can interact with each job
while it is running, creating interactive computing

° Response time should be small (< 1 second)
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Protection Structure

@ OS should protect the users/processes from each other as well as
protect itself from users

@ Dual-mode operation allows OS to protect itself and other system
components
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Transition from User to Kernel Mode

@ Timer to prevent infinite loop / process hogging resources
o Set interrupt after specific period
o Operating system decrements counter
o When counter zero generate an interrupt
o Set up before scheduling process to regain control or terminate

user process

program that exceeds allotted time

user process executing H calls system call | l return from system call

vi

user mode
(mode bit = 1)

7

kernel
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Process Management

@ A process is a program in execution. It is a unit of work within the
system.

Program is a passive entity, process is an active entity.

@ Process needs resources to accomplish its task- CPU, memory,
I/O, files and Initialization data

@ Process termination requires reclaim of any reusable resources
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Process Management

The operating system is responsible for the following activities in
connection with process management:

@ Creating and deleting both user and system processes
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Memory Management

@ All data in memory before and after processing

@ Allinstructions in memory in order to execute

@ Memory management determines what is in memory when
@ Optimizing CPU utilization and computer response to users
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Storage Management

@ OS provides uniform, logical view of information storage
o Abstracts physical properties to logical storage unit - file
o Each medium is controlled by device (i.e., disk drive, tape drive)

@ Varying properties include access speed, capacity, data-transfer rate,
access method (sequential or random)
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/O Subsystem

@ One purpose of OS is to hide peculiarities of hardware devices
from the user

@ /O subsystem responsible for
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Protection and Security

@ Protection — any mechanism for controlling access of processes or
users to resources defined by the OS
@ Security — defense of the system against internal and external
attacks
o Huge range, including denial-of-service, worms, viruses, identity
theft, theft of service
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Examples of Operating Systems

@ Desktop and server OS: Microsoft Windows, UNIX and variants
(Linux, Solaris, FreeBSD, Mac OSX)

o Resource utilization is important
@ Embedded and Realtime systems: smart phones, runs your cars,

TV, washing machines, nuclear plants etc. (e.g. QNX, Vxworks,
Embedded linux (Android))

Bibhas Ghoshal OPS-332: 0OS Autumn Semester, 2015 29/1



Wrap Up

@ Operating System is a program that acts as an intermediary
between a user of a computer and the computer hardware,
allowing users to conveniently and efficiently use the computer
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