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W
hatis

an
O

perating
S

ystem
?

•
T

hree
view

s
ofan

operating
system

A
pplication

V
iew

:
w

hatservices
does

itprovide?

S
ystem

V
iew

:w
hatproblem

s
does

itsolve?

Im
plem

entation
V

iew
:

how
is

itbuilt?

A
n

operating
system

is
partcop,partfacilitator.
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A
pplication

V
iew

ofan
O

perating
S

ystem

•
T

he
O

S
provides

an
execution

environm
entfor

running
progra

m
s.

–
T

he
execution

environm
entprovides

a
program

w
ith

the
proce
ssor

tim
e

and
m

em
ory

space
thatitneeds

to
run.

–
T

he
execution

environm
entprovides

interfaces
through

w
hi

ch
a

program

can
use

netw
orks,storage,I/O

devices,and
other

system
har

dw
are

com
ponents.

∗
Interfaces

provide
a

sim
plified,abstractview

ofhardw
are

t
o

application

program
s.

–
T

he
execution

environm
entisolates

running
program

s
from

o
ne

another

and
prevents

undesirable
interactions

am
ong

them
.
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O
ther

V
iew

s
ofan

O
perating

S
ystem

S
ystem

V
iew

:T
he

O
S

m
anages

the
hardw

are
resources

ofa
com

puter
system

.

•
R

esources
include

processors,m
em

ory,disks
and

other
stor

age
devices,

netw
ork

interfaces,I/O
devices

such
as

keyboards,m
ice

and
m

onitors,and

so
on.

•
T

he
operating

system
allocates

resources
am

ong
running

pro
gram

s.
It

controls
the

sharing
ofresources

am
ong

program
s.

•
T

he
O

S
itselfalso

uses
resources,w

hich
itm

ustshare
w

ith
ap

plication

program
s.

Im
plem

entation
V

iew
:

T
he

O
S

is
a

concurrent,real-tim
e

program
.

•
C

oncurrency
arises

naturally
in

an
O

S
w

hen
itsupports

concu
rrent

applications,and
because

itm
ustinteractdirectly

w
ith

th
e

hardw
are.

•
H

ardw
are

interactions
also

im
pose

tim
ing

constraints.
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T
he

O
perating

S
ystem

and
the

K
ernel

•
S

om
e

term
inology:

kernel:
T

he
operating

system
kernelis

the
partofthe

operating
syst

em
that

responds
to

system
calls,interrupts

and
exceptions.

operating
system

:T
he

operating
system

as
a

w
hole

includes
the

kernel,and

m
ay

include
other

related
program

s
thatprovide

services
fo

r
applications.

T
his

m
ay

include
things

like:

–
utility

program
s

–
com

m
and

interpreters

–
program

m
ing

libraries
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S
chem

atic
V

iew
ofan

O
perating

S
ystem

data and interrupts
com

m
ands

system
 calls

system
 call

and data

results

R
esources

U
ser

P
rogram

s

system
 call interface

kernel

user−
space

K
ernel

O
perating S

ystem
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O
perating

S
ystem

A
bstractions

•
T

he
execution

environm
entprovided

by
the

O
S

includes
a

vari
ety

ofabstract

entities
thatcan

be
m

anipulated
by

a
running

program
.

E
xam

p
les:

files
and

file
system

s:abstractview
ofsecondary

storage

address
spaces:abstractview

ofprim
ary

m
em

ory

processes,threads:abstractview
ofprogram

execution

sockets,pipes:abstractview
ofnetw

ork
or

other
m

essage
channels

•
T

his
course

w
illcover

–
w

hy
these

abstractions
are

designed
the

w
ay

they
are

–
how

these
abstractions

are
m

anipulated
by

application
prog

ram
s

–
how

these
abstractions

are
im

plem
ented

by
the

O
S
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C
ourse

O
utline

•
Introduction

•
T

hreads
and

C
oncurrency

•
S

ynchronization

•
P

rocesses
and

the
K

ernel

•
V

irtualM
em

ory

•
S

cheduling

•
D

evices
and

D
evice

M
anagem

ent

•
F

ile
S

ystem
s

•
Interprocess

C
om

m
unication

and
N

etw
orking

(tim
e

perm
itti

ng)
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