Can  yovu read tus?
CS b3+

Operd‘(’“’ﬁ
sny'f"hS
2 lectures
—) Intro

_> &.Qq ( ].V\_FO -
erocess,

oV virtw lizetion

iy



Why study OS 7
-y secur /Jr)/
=) apps [/ portvhiy
=) relixbilhty
= Hile [erogrem
=) how Competers

worv k
=) i {"QVQS'H'V‘j

ragm+

=D bvt Anere's so
'uch mor<
=) had o ke 2 F




R ack 370\:‘(\4 :
—S5 ¢S 36%/400 © Progrth

————

— CS 35% -

—) how compe VY wer ks

__inst+.
[l
—
8 Pisp
disk
fetch €
dewode @

CXe cd‘ﬁ &



mowl W\Q(m“' X);

=x+1:<
L?
d
nt 2 19, -
(j|vu;(;y<)/ Sﬁc£§§§t

— 7 ;j wihy onchanged

Shev Id know |

Code
hesp =
Ctock



oS :
whet 15 1+ 7?

/’

lze Wl%\

r q
P (|@]u ssea v

/7/_'

|

Co
W

V‘
(Y iUQ/I'&QL i l\D
V\

- (one
! Ph)lg))cq' o
virtw ] -i

- CPV
~) /Vlemory




T” Ugibn O"U‘mnimﬁ «pro’rqru:

=)Ol~m CPUL
=) OoOni pro'VQ"e
’V‘Cw‘bv){
key sspects:
5 ef£EVcient

- S\e cwe (re sho“c}eil)

—

cPU virtoslization

| cPus =) Mmany Ve

"'_I_W‘_C Shan'n§
A\Slcl Al---

(vs. Spuce Sharing)



[ wo (E proﬁmmminjj

A bstractim . ( 'Proc€Sf]
— —

v ruvmfnﬁ program

Com @by\em‘\( ok o oroceS S’

@ Mmersry
(private)
I o ddress

space!

fligher level
de cicidh

/

Po lhe¢ies:
A




Q{thmSMS > Hou, J

Core mec hanmigm :

[ imited Direct Execctisn

[
| J I )

—
secyrity
C?i’bl’ectibh) CPUS : "Q"‘Sf
ostly ,ren
elffec%\y oNn
CPu C havdware)

(nof’ ".Wu’"?d)
Dire c+ €rxec A lon

=) 08 « fivst prey *o run

wan¥ : Tunh proj 'A"

C’FFl'ciehC}/




oS —
VA- — “

Proplewms:

_ — . bser
=) what VF A (procc‘SJ)
Yo do SOM‘HIH'V‘}

reJ"n’C "'CJ ?

am—

wouts




=) l/\/lMI"' \.’F O< wnts +o
step A" ,run "3 7

(OS . how %Yo fefﬂ‘n
C°ﬂ+r°(?)

=) what £ A" does Sone iy
Tnot s Slow? (disk T/ )

Pravle m o restricted opg
(in controlled wvy)

mode - pev c P b—,{~

(]

= OS5 "kerné) w'oie'

O¢ ¢an do any.ﬂm‘ﬂz

=D vser noser wede
Proyram —

can d®aly do Jimbed

ot ’\'V\\'nsr




how To get oo &
tiese modes? >0

howe +o *‘TWSI;"\“M\?

@ boot time:
boo +- in  kervel mold

L O Y Yo run LSRr ij ‘
= (spcen) l°f\S"‘} +uet
botin T)-}-mngl f‘(bnj antTo

vser wiode

Jocyfron (N user

vse ¢ 9103 ' \H‘*\“'S to f‘°‘
Son€tnihg ectricted
(disk F/0)
) <) Fkeincl mods
7Y iumoe ks Eerre)



"I J o e l B =

( but resticted jurp)

4wo  ihytructons:

retvrn from
trep / Trep

S
Q Juwmp Ihte kerre (

Cbge\. @ vestrveted
( o Sy bn)

€levate Pr w\63€

(yser—> kerne) )

Swe enoYgh rejdiRr
State so thet €

Can vefun Pr‘PCf’)f

]




(vser)p —
A \"\gf(+xp)j\r€4' ~from =
(lcemc\) oS > e
G

—.-)ﬁsei- vp trep nandlers

( issving ¢peciol
(nStrv etom
tell Hfw et
'hmp naudlerg
are in OS V"‘Q—NMY)

Save /, ectore " ctqte "o
(rejlskr)
proeesS :
A — e

\ A p 7:€+- Trom—



(S:v§'$hr (rGS’f‘or(
e ey i
o\t (7 stk €918
dene vy stude) S“I‘QJ-()
" by A
Prohlem g2 Hbl:vv:(_oes) ! y
oS ——‘D\J
- —>- 5
A
[w!mle Cl)
COOP‘QVN'H\JG’ . /

- (o aqtv-q’T e | (fpve enapﬁve)

non
e

Lased on Wiw Sopport:

—



[‘—\—{mer N %ernip'ljj

@ boot OS

f’kevne ) moede

insklls Frap hondlecs
Star+ interruvpt Hwer

q 0S ! +)v»€r

oS —
_ 9 ﬂd/’(’-
R

tiveer

in.




