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What is an Operating System?

* A program that acts as an intermediary between
— a user of a computer and
— the computer hardware.

* Operating system goals:
— Execute user programs and make solving user

problems easier.

— Make the computer system convenient to use.
— Use the computer hardware in an efficient manner.
— Safety and security in the new era.



Four Components of a Computer System

People, machines, other computers
user user user user
1 2 3 e n
A F 3 F 3
Y k. 4 h 4
compiler assembler text editor P database
system

system and application programs
Wold processors, compilers, web browsers, database systems, video games

operating system

Contflols and coordinates use of hardware among various applications andjusers

computer hardware

CRU, memory, I/O devicles




Functions of Operating Systems

Oversee operation of computer
— bridge between software and central hardware
Management of system resources

Store and retrieve files

Schedule programs for execution
Coordinate the execution of programs
Protections of system resources
Security



Operating System Definition

e OSis aresource allocator
— Manages all resources

— Decides between conflicting requests for
efficient and fair resource use

* OSis a control program

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



Operating System Definition
(Cont.)

* No universally accepted definition

* “Everything a vendor ships when you order an
operating system” is good approximation

— But varies wildly

* “The one program running at all times on the
computer” is the kernel.
— Everything else is either a system program (ships

with the operating system) or an application
program



Why do we want to learn O.S. ?

Learn

* How to program embedded systems
— Interfaces between hardware and software

* The tremendous collections of software
technology

— Scheduling theory, Distributed computing, Storage
hierarchy, Security systems

* Learn SYSTEM Technology

— Simple cute apps do carry your career.
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Evolution of Modern Computer (1/7)
How it started ?

Before computers:
* Who arewe ?
* What is intelligence ?

* What is the mechanism of thinking ?

of
The secret of gunéan.jpsdiigence
T“ef Eo‘\ e cuf 05
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Evolution of Modern Computer (2/7)
How it started ?

Before computers:

 Abacus, China

 GCD algorithm, Euclid (Greece, B.C.)

* The origin of knowledge, Aristole (Greece, B.C.)
* Philosophy of Mind (17th century)
 Computing machines (18-19th century)

* Hollerith’s machine for ......



Evolution of Modern Computer (3/7)

The War in North Africa, WWII
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Evolution of Modern Computer (4/7)
Battle of Midway, June 4, 1942
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Evolution of Modern Computer (5/7)
Battle of Midway, June 4, 1942
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Evolution of Modern Computer (6/7)
Battle of Midway, June 4, 1942
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Evolution of Modern Computer (7/7)
The 1st Modern Computer

ENIAC, the first computer

* |n University of Pennsylvania

* Only hardware and programs

* The computers ? Men or machines ?



Evolution of Operating Systems (1/6)

* The period of no OS
— operator = programmer

— loading programs from console panel switches, cards,
paper tapes

— monitoring through display lights

— error handling by operators

— output to tapes or cards

later = card readers, line printers, magnetic tapes



Evolution of Operating Systems (2/6)

* The later period of no OS
— card readers, line printers, magnetic tapes
— assemblers
— loaders, linkers
— libraries

— device drivers
— high-level languages: FORTRAN, COBOL, ...

e compilers



Evolution of Operating Systems (3/6)

e Before the birth of OS
— high-level languages: FORTRAN, COBOL, ...

e compilers
human intervention = low CPU utilization
— operator # programmer
— batch processing to share loading & setup time.



Evolution of Operating Systems (4/6)

loader

* The birth of OS

— Automatic job sequencing

job sequencin .
) q & monitor

. _ control card
— resident monitor interpretter

— always staying in the
memory

memory allocation
for a resident monitor
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Evolution of Operating Systems (5/6)
e Parallel I/O

— magnetic tapes

— sequential access

— offline preparation of program and data to
magnetic tapes

— disks
* random access
 evolving to replace magnetic tapes
— Spooling
* simultaneous peripherial operation on-line
* memory =2 disks =2 1/0



Evolution of Operating Systems (6/6)

* Shared Computing
— Batch processing
— Interactive processing

* Requires real-time processing
— Time-sharing/Multitasking
* Implemented by Multiprogramming

— Multiprocessor machines
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— Thread management
— CPU scheduling
— Virtual memory management
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. CPU scheduling
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. Virtual Memory
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