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Clasy 8. Processes = Programy invActiov

I|Overview. Dalor+ Procesgsing

. dodow and progroany ave
STORED infiles

b programy ove RUN in
processes

A progromw iy RUN (executed) by
1. kernel copiey the code into-

HeANOTY
2. CPU execules the irngbructions




Goals for thiy section of the course:

o Understand the Unixw model of avprocess

a the attyibules of ovprocess
0 the life~-cycle of avprocess
W the capalilities of aprocess

b. Leaurnhow to-programprocesses
@ how to creade processes

3 how to use processes to- runbrogromy
B how to- gel processes to- conmmunicate

IMeﬂLod/I
experiment with the py conunand
write a shell




Exploving Davkest, Deep User Space wsing ps

Uy justasthe ly conumand
Listy the objecty and attvi-
buitey inthe file yystem

ls

ly ~U

ly ~ov

D5 the by conunoand listy the
objecty and theiv propes-
tiey inthe process toble:

Loty of oblions,

v Les e LOT

Wi Ll vuix: ver siov,
§ mowy by




III| THE SHELL: A softwawetool forprocess
and progras control

A shells iy a-progranvy
desigred to maowoge Ruruwning Progy anms
Doy vty o iger Tvpes duondl
b shells asks kernelfov a.
new brocesy  shell NeM Promtess
\ . shells asks kervel tor exer
cuitetihe progr o ducndt
e Thal view process
A thes aueils brogr v runy

Moawage I nputy Quiput
§ dudite > usagelist
Brogy oy Progy amming

Vo Ladr.es
R comitreld i winiles.. )

Let s wy lEe orned




V] Writing o Shell: The Basic Loop

Wesneed tor Leauw v e tor

I. Ruiry G by oy dav
2. Crealedsprocess

3. Wadt for exdt()




Q1. How Can a Program Ruwnw o Prograwy ?

Ang  Theprogranwvcally execvp ()

Usage: execvp (prognaume, ouglist)
che * cheaw *[§

Il 1. Prograsy calls exeonp

3 W 2. Kernel loads programy

3. Kernel puly awrglist inlor
prograsy

4 Kervelcalls maind oo, aas)

. Zcoder
notes execvb () returng ~1 ovu

ervar. See mowpages




exd: execdemo.c ey Tor vuvy o brage oy
purpose: rurvtheconmmownd Ly ~U fusr /i

codes
wain )
f,
chow *owrgs{5] = { "l&", "I, "V, Vs /Dond, NULL K
brint{"Befove exechvs ),
execnp( "ls, awrgs ),

. brint{("after exechv J;

note: The second message does viot apbeas

why? exec() londstheprogram intothe current
brocesy. Thevew progroay REPLACES the
curvert progroamu 1T iy likesar Drouivy
trawsplant. (seepren. pictiwe )

adsO oy rungthe some conmond. Better ter
howves sermesuser nbul tor sbecify brogr amvu e runu




ex2. pshil.c o 'prowpting shell

purbose; prompt user for oconumand and Ky or gy
thewy ruvvthat brogr oy, bassingthe oxgs

A Gy

2) Pouss owgal0] owds
List torexecvp ()

problem theexecvp() works but tokes the
brocess withe e

soludiony create ar view brocess and havethot
ovier execthe view bregy oy




Q2. How Do-We Get o New Processy to-
Run the Requested Progrom?

oyl Aprocesycalls fovk() Toclene itielf
usage: fork() /) takes neowgumenty

Neaw Provessy

o SANVLES
progyasy

- SAAVLES
st i ey

kernels allocaies asview
chuinks of mesory, cobiey
Cotle ands other resour ced
b the new space




fork() exaumples

1) forkdemol .c

brintf(
iy Dids = '
;;ﬁc( M}p FdAn | getbid() );
iy pi |
bid:=Bds vo= Fdhw' , getpidd
) LAl ), vi;

e : oCesses
2 ytwer independent br
) forkdemo2.c

brivit pids ™~
%
> predict outconwe of
thiy code

fovks
by it bids

Conclugion
by usd
v@;@fbrk() we can create
colll execv Tt .
p() ﬁ:rrwwﬂfuz/pmgmﬁ




| What Does the Powent Do-While the Child Is

ezxec/(){/ngfﬂw/??mgmv?
Ny wadt() cousesthebrocess torpounise unitil as
child brocess exit( Dy

awd Brawsfer s the ow g tor et ) from
the child terthe pavent

usage: p = wait Efromechilds);

WadE])
“““"'.'%’{k’() A

vefiurng -1 & e childyrer
elser  pouwisesthensretiwng pid of child




examples of wait()

weoitdenmo-c
ey e wodE wor ks

psh2.c

usefovi( ) Tor create or neaw brocess,
v childs useenecnp () Tor vy ovbrogy davy
irvpowent, usewait) tor sspend until child exit(s

— = getomadl )
fork
N

WALE  execip

| e

Cool...but.. what happens if vourbresy AC v child ?




Q4 \What happensy when AC genevalesy o SIGINT 2

ANE The signad: iy sent tor ALL processes attoches tor
that thy

guestion Wit cawvthe shells der tor anveids
gettivig AC wihile (& waldtl Dy for
the child Torexit?




Reflection: execvp and exit awe like call and return

collyvefwurn A function ivar C progr oy calls o
fumction, passes (& owgs.

Thefurnction dees stuff and retirng
A VAL

I
fivictions processes
Ny =

A C progy aavy Covy execvd v brogyaany
onds pousy i ow gs.

The progromy dees SSUff and carure
tuvu o vaduiesvios exitl vy . Thescaller
receives the vadue Dy calling wait Eny)
Thesretiirv voadoies iy stoveds s ity 8-1 5
of v




Another meany of conmmmunication
C funcfiony cowvalsepoass valuies viaw globods
(adles

WA

C progroumy cowvposs valdues vierthe “erwirovuent’

for detoils,
TiavLes v riext weeks




