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L L‘[ Yogramming all processes  shave aesoarces

;..-..\ -~ o
v; ! process vequests ve -
! S vesoavees, i {he resouwrces ave nol

available e .
| the Frocess moves into ma't(inq stafe.

"""'\'\l'aitinq Pyocess  nevey of .
= B tVEv change theiv state. Because the

:TCSOU ¢S c
¥Ces h}q(d be held BS olhey Coaiting P;occss.'ﬂﬂs 1S

'CC\“Cd dCQC”OCK

Now we discuss the methods thal an OS can
USc to prevent (ov) deal deadlocks.

il 3
Process wvequests o vesource betfove using it,and

mUS{' velease +he veSource attey uSmS

H YOCess
p S can request cm\cj no. ot resouvces fo (DE‘JONT)

eV f:CLS"\' I-c NG . o‘F

¥e€souvces  yequesied may not exceed
!.H'\t total no. of vesouvces avatlable in the syStem.

| |
Ex: |
X A process cannot Yequest 2 printers £ onlg 1 p‘rmtm‘E

18 available

;
;—-—>Q Process  may utilise a vesource H only the ‘[ollowinj
'Sequence :
1 QCq}JESt:'ﬂ-}e process  vequests a vesouvce it not availcxblq;

—_— !
(e, it s being used by another process) then the  process %

has o wait until it can get the regsources. |
|
2+ Use: The process can operate on the vesouvce |

‘B'Mimc process veleases the resource

"’>TF'€ vequest and velease of vesouvces ts system calls.

E:x vequeSt () & ~velease( ) Hfov devices

openC ) & close ¢ D fov Hile

allocatel ) & free( ) for memovy

waitl ) & Suanal( ) on Semaphores {or o{th vesources et ‘
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Eu§= (ohsider @ :’;;;:’,(rtv'l canlbh A f_sn'n{.(‘:- and one Lope
dﬁ‘!f*btl{ﬁf‘aét Pi is iloldunq the tape dyivey and Py !
|

‘m\ding the printer. T8 Pi yequests the printe and Pj

vequests  the tape drive ,a  deadlock oceurs

' Deadlock chavacteization:

A Tl o R AT s ST S T I R

[ In a d‘IC\CHC}Ck.{HOCC.‘;SrS never finish r'fc(uling arnd

?Sgﬂicm Yesources ave Lied up, preventing other jobd {or

Starting.
i N . ! l we (ay ) (i rifrv'}!f)"{
: Features that charactevisation deadlocks (or)

.j‘ . - - e - ! 3 r(f"ld!
Situation avise if the four conditions nold sienullaneesy

i"” A SysStern:
D) Mutual Exclusion : Only one pyocess al o Lirne can

use the vesource . T another process requests trhal yesowre,

the vequesting process must wait antil Lthe resource &

veleased.

Q) Hold and wait: A prvocess S holrlirug a vesouvce  and

"Uﬂi“"g to acauire additional vesource {hat ave carrenitly

btiﬂg held by other proces55€5

3)No pyemption:Resources cannot be prempted that s a
Wsource can be veleased volurtavily by process holding it
: .

atter the process has completed its fask

) Civealor Wait: A set §Po,0,..... pal. ok wailing  procsses
exist Such {hat

» f 1. - { L J
Po 15 uxn{,(n% fov vesourvce neld =Y Py

{oy resouvce hetld b(j P,

Pe s waiting
neld 'D"j Prj

pﬂ-l (5 woitina oy vesourvce

Prn s moitimj for wesource neld by Co
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Deadlocks  can be described prccisclg in texmsS O'fi

divected graph called System vesouvce allocation graph.

The graph consists of set of vertices ‘v’ and set
0{2 edgas c

| Set ot vevtices v is partitioned into two different
types ot nodes.

P- {P” Payoonnn ,Pnk -Set ot all active processes tn system

| ! R :{R‘ Ra,..... Qm} Set of all resources types 0 system

l'—*clucctcd e_dge -Erom procesS pi to vesouvce type QJ s
1 :dCQO‘tEd bs Pt ——>QJ

| e, Pi yequested vesource Kj and is waiting tor that

Yesource also called ‘request edge”.

| —>directed edge from vesource tgpe R to process P s

i denoted E}j Ri —Pi i.e, vesource type Rj has been allocated

l to Pl also called "(—]ssignmcnt edge"

| Pictovicaﬂg Pi is vepyeSented as E
Rj s vepvesented as [Rj]

| T4 vesource tgpe has move +han one instance - We

vepyesent  such instance as a dot within square.

| When the  process no longer needs access to the
ifVC‘Sourcc tt

| veleases  the vesource ,and as a vesult aSSlgnmtfﬂl—
edge 15 deleted. |
Reauested cdge 8 instantaneously tvanstormed into

assignment Cdﬂe when  vesource s allocated.

— A ——— N . =
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The sets P,R& €

szplpp'}.)
R: {Qllp\:’_,
£ =

ﬁpf (S ho[d

fplte,PQ—-;»Rg P\c-?pa Ra— Py, (23—-?P33

Paj
Rz,Rn%

S .

I
[}

ng an inStance o‘g Yesouvcet tLde K2 and

[E c_uatf;m% %ov an tnstance oj} vesouycee {‘dpc Q‘

S P'ro cess Pa

5 hO[d:nS an nStance O‘?’ Ki and Ra Clhcfl

is waiting for Ras.

— Process Py

'_> I+ cycles

I{‘ (nstances o‘% vesources ovef on(g one ,then dcad(ock occu

j e Ctjcle

is holdfna R3.
exiSt then deadlock occurs

|
|
|
|
Cor) |

xS

Ri R3
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> \/\JE add a (—‘n'q(f ! g > ")
w
;HC}C {uJo cciclc“_\' (‘JﬁiSf

3 )
(N PL—>R —Pa—>Ra-—=[3 -—>Ra =1 ;
|

l@ Pq —» R3—> Pg — Ra — Py

L Py £2,P2  ave deadlocked !

Pa guqi{ing Fo R3 held Fag P3 ¢
| Pa cuoH‘IHCJ fov P |
P waiting for Pq

;Cldcle with no  deadlock |

Ri [ o ""’" |

A e |

) // T“\\\ N |

| N |

= £y |

:p!—z-Ql—-;-»Pg —> Ra — P

?NO cycle — no deadlock

i cycde — way (ov) maynot be in deadlock Stote. |

Methods tor hand[?ng deadlacks:
53 Ways Tov {’)and“ng deadlocks. f

O ile can use a p‘rotoco( to prevent (or) aveid dcad‘OCKS-;

Y We con allow the system 1o enter deadlock state,
debect tE, vecover if. |
2) We can Ianore the protocol

To See that Hdeadlocks never occuy , the

System can use eithey
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)
i Set  of methods  {om ensuving that altleast on¢ Ol

ithe necessavy conditions cannot hold

iDCC\.C‘HOU\ avoidance scheme : Requives OS be given an

_‘

;addf{fona[ fﬂ'['o that ohich rvesources @ process

eoitl

equest  and use using its (e time.
The OS must consider

‘“"TR:: yesouvces cuwcnt[g available

"“”ﬂ yesources CutrcntJ allocated to cach PB’OCCSS'

T The %’u{:ure rrcqpcs-l:s and releases o‘g‘ each process

|
s
|
|
|
|

t“' dead(ocks ave not detected £ leads to dctgwosa{lor]

-‘o+ Srdsﬁem Peﬁﬂormance,

| Dwd[ock preventions

Fior a deadlock to occwr each ot the tour conditions
Emusf: hold.BH ensuring that atleast one of  the

condition cannot held,we can prevent deadlock

D Mutual Exclusion :

Matual exclusion must hold dor nen-sharable

yesources only-
E__:_c'. Printer which cannot be Simulfdﬂﬁou‘gt\‘j shared

ba seveval processes

s.deadlock  will Nnot occur

Read- only files.

I
{_9&
|
[

| .
. - 0 PR, T A

Sharable vesouvces —do not vequire rautually exclusive
acce SS -

|
|

b

NI
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> 4 I—L Several processes ﬁqké a{{cmp{ -{-o- ;)pe,r-) a

rch—onfg—ﬁile at same time,they can he grvanted

Simulfcmcous((d.

A process nevey  needs to wait fLor  shavable resources)

Q) Hg_ld and Wait:

To ChSure,Hotd and wait nevey occurs, € must

:gumonte_e that, whenever a process vequests a yesource,

l s
t‘t does not hold any other  vesources.

?'—>Onc protocel s each process to vequest and be

{ -
allocated all its resources befove it beging exccution.

—> Second pro{:ocol s a process request some YesSources

and use Hﬁem-@e‘pore tt can request T a”\‘j

additional resousce , it must release all +the resources

that it is curvently  allocated. f
E__I_‘ (didf blw  two pmtocols] i
TF} process copies data From a tape drive to a disk
file, and then prints {4he vesults to a printey

. ﬁccordfﬂg to dirst protocol , all wesources must be

veauested  af the beginning of the process (-e tape drive,
fdisk Pile and printer it will held printer for its entire
Eeacecution,evan thowah it needs +the printer ot the. end
,Disqclvaniage ¢+ Kesource otilisation

T moany sesources  ave allocated but not used.
I
J
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CCO\--Q’{ﬁq {o Sccond P]O{_C\Col) {he plOCCSS Ent(r’a”y

N

- . . i frvom
Ycauests tape diive and disKk f-zle.IL copies P

tape dvive to the disk ,then yeleases both. The PYoccss \

Pter copying,it releages these two YesOUrees and
‘ i
'Leyminate.

must  then again request the disk file and printer \\
%
|
|

}mog have +to wait Endcﬁiniﬁdﬁ ,because atleast one

f(S’tcn\rQ{;ion_ A process that needs Seueral resoaTees 1
of the vesouvceS  that ’

(t needs (s o.lwcuds allocated
o some other Processj

;3) @_ premption:

’ To ensure this condition does not hold;ha Qa

(Process s bolding some wvesources and vequests another

Yeoouree  that cannot be tmmediately allocated to it

Ehen all YESouUrces Q(,LTYCHHS bgin% held arxe pvcmpf:ed.TBc f

‘plempted r€SourceS  ave added to the list O'{f
.%OY which the

veStarted

yesouvces |

process (s wai{:ing-ﬂ%e process witll be |

on(g when (£ can vegain tts  old resources,;-.

ETF\C veSourceS are prempted only if another process
véeauests them.

) Civeulay Wait:

To ensuve that +his condition never holds s +to
|

Qimpose A total ordering ot all vesource types, and each

§
Tp‘rocess must request yeSouvceS itn an Enc‘re_as'mg ordey
jo‘F enumeration.

G Scanned with OKEN Scanner

4 W //_’,/" !\,
1 moodbanao-net - —— : , : L&
-

|
! ,

X



moodbanao.net

| ) o we sourer {'”f
d et R-=§JR,Ra,. - R be the sel ol |

' " s fereqt’ T
A anlogt il ,\]

aﬂd cach yesowned ((H}l' 1S n{%{-%l”nr(\

*6 ; ¢
{t'UC) .I{'I)O(_l"(( w | O“(] 3

numbey, cohich  allows us te cormpax

0 ouy ovceying

! r] ) 2 O{.hcy
ic!r:((\mmc cohethey one paccgcdﬁ an

| et us detine ahmciion

~K

AT bev

N —get o‘f‘ na'LuYCL[ num

_E_gc_ F (fape dvive )1
E(disk drive) =5,

F( pvintey) =12

1
|

, . asing order
—> Lach process reoests the resourc€ (N the neve J |

'ojf enupoevation :

' : it cannot|
;”ITr theve ave +wo Protoco[f: axe uScd)chulaY W

hold

“*initfatlg a process can veaulest R

;ﬂgﬁc’x that a process can veqlesSeE QJ

4 FCR) > FE(RI)
li.e) Fivst veauest tape drive then printey

—> Whenevey a pProcess rvequesSts an inStance o'{‘ yeSource

b‘dPﬁ QJ';EJC bas veleased any ryesources Ri

Deadlock HAveidance:

In deadlock prevention — We See that anyg one OTE

:{:hc necessary conditions Aor deadlock cannot occar.

?TF)C diSad\za-n{'aE]eS ove low device otiltzation CU’_\CJ_
i i

;i'rcduccd system throughput.
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moodbanao.net :
! ) ) , L
Soinstead ol l_-m'\:c,n{mc_] deadlock , we ensuve Lhat 2

the system il nevey  enler  into  deadlock  state.

also  defines - deadlock - avoidance approaﬁ .So, ?;‘Zfﬁilii"lorf‘

lil“r‘"o. about heyy rvesouvces axe to be requested.

Sate State:

——

=

A system (s in Sa—fe state d the sgs&cm can

|

iallocqﬁﬁ vesourceS to  each process and avoid dcad(od(.';
| ‘ |
- te, f Systemn s in a safe state onlg it theve exists|
p |

jla U "
| Sate Sequence”

| A  Sequence of processes £ Pi,Po,.....,Pn> 15 a :SCL'F€‘

!
%Sﬁqpmce,i—@

I
1.Ei T4 the ~yesourvces that process P: needs are not

! mecdfa‘cc[ﬂ available ,then Pi  can woait antil  atl Pj
r e -

:hqs ‘F‘tﬂlSth \When they have Cinished » P¥ can _obtain
]?q[i of (tS needed seSouvces , complete ttS  task, yeturn
}fhﬁ TeSources and tevrminate when P texyminates

%PEH tan obtalm s needed vesources and So on. i

| |
i ¥ e such Seaprence exists the system system ]

‘15 unsafe |

12 Let theve be 3 processes  Pt, P ,P3 and S%Stem

jhaé [2 mcuanc{:fc toape drives.

!

|

| Process Pg Tequutres 16 tape drives. |
| : ‘
l, P, vequives by tape drives |

| Pa  vequives 9  tape drives.

{
I
{
]
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//[;-5’.1,{'{’0‘-"‘# n irne \{r;(l'r”h'q”q)

Yo 15 b r_?rig'nf} 5 dnpre drives ,
1 s 3.';fr“t;rf J {,;[,f Avives l'
Py % ;-'"{"li"r"1 <  tape Arives !
miax riceds __(““”’{ ”rfdrf ;’
e (O 5 :
Loy L4 2 é
Py q 2 i
|
Thus “ 1'_9{,5 Avives are -Pree

R Lirne "o the system (s tn gofe state

must be

Mow, in which  sequence the pProccss |
NS tn |
allecated vesources such that the System vermna |

cate stale. |
The Seapence is <Pi,Po,Pa>

Vi can be immediately allocated 2 tape drives and

it completes its task and Tetayns 4 tapedrives +

1 vermain

-5 dope drvives  with Sgs{cm.'rhcsc S tape drives ave

ICl“OCO.Efid to P, .So, P, completes  its task and

:”‘h”r’s 10 fo SSSECM-DQ uses B —{:apc dyives and

returns 10,

oo At last system has (2 tape drives and system

s in gafe state.

B -

(3 Scanned with OKEN Scanner



moodlaanao.net : o
“UPpose 74
mJ' o b S A :
T be-Po is allocated one morve (aape drive
e . ) . | X
‘l & P, S allocated all tq pe chives Cie 21 2) rj'_( ter P ‘1 \
| comg e H
completes fts qeleages H Llape dvives.Bat it connol ‘
! > |
‘ LN
Satisty Py (ov) Py |

"-Slsicm '8
y e tn unsaf—c s»f;a-&e.So,# Pa is made to

L wait L
until either of the process had P*EnEShCC{ and

:7cl‘ |
eased veSources, deadlock can be avoided. |
"RES - ;
R ource ﬂl[ocqhon Graph algorithm :
In

this the process must  fivst intimote the OS.

Nhat ave +the YesourceS (¢ mMagy claim n -pu-ture

8 “pa
0,10 addition to request  qng assignment edges,

we o *
wtreduce a new type & edge called “claim edge”

1
I
|
l
o
!

claim edge P —&j indicates that pvocess P e

' ve t
| alest vesource K at sometime in Lutuve. TE is  Same

l - : |
QS reauest edge in divection by vepvesented with dashed line
When

| Pt vequests Rj the cdaim edge 5 convervted
to veauest edge. |
te. Betore p; Starts executing,all its claim edger

ast .
Ql“'?_(ldg appeayr in  resource - allocation G“"C\Ph
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Ra fs allecated to P2

\ [~

/fsuppose )
% [[71 i then  deadlock
v"ll |

neeurs

— Q‘)

S Ro — Pa — Ry — P

(& b

Banker's Algorithm

Sﬂ%e{ﬂ Algorithm:

dm
th m an
l‘f'LCt \WorK and Yiaish be Nevtices st leng

vespectively. Trtialise

Work : = Available and Yinish (il = talse

'%O'( 22[12;" """
%Q-Piﬂd an i such that both

a- Einish [i] = false
b Need i < Available (covk] L

14 o such | exists,go to step H

:3-\4071-(: = Work + Allocation :
Lintsh (i = true

| Jo to step |

u-Th Pinish (0] = trae Jov all i, thea the system is 0 |

ESQ‘%C state.
. Resource - Request Algorithm:

éLt’C Reauest 1 be +he wequest vector Pov process Pi

ot

Reauest i[j] = &k —> process Pi wants K instan ces

reSouvce type K.
is made by Pt then +the

5
i

when  vequest fov  vesouvces

} i

o E———— 4
- 4
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actions e

. ' o . arn
L xf Request ; < Needi , go {o Step-2, Otherwise, T6€
‘te  max Cclaim

€Yoy condition, gince process has exceeded
/

]
|
|
|
|
i

;Q‘ T{ request ; < fuailable, go to Step 3

lOthEY thE) Pl oSt COQ.lt) S.(nc.e reSources axe not Qua\lable

|

3 Available: = Auailable - Reauest; ;
. Allecation : = ﬂl!ocatfoﬂi t Qequestg; |
| Need i @ = Need; - Request., ; |

Tt the resulting  vesource — Allocation state (S Sc&e).

|
|
|
i

the tvansaction is Completed a process Pi s allocated

S resourvces,

| |
| T4 the state s unsmpc’,P‘. must coait for Qequ&?ti}

?D_;nglmk detection:

]‘S'mgle instance o{)‘ each yesouvce type:

wait-{or graph

Ri

Resource - all qvaph :
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SeVEmf Insionccs oJi a Resowree [‘tJP‘ g
ndicates the no.o

—

/ H\qulablc’ — A veclo 0“) [ength ™

| . 2 i ')C
/ | avatlable esodvecs o‘ each Ayl ‘
l

0. O

;HHOCQ{(OH - An nxm mabvia ({f[l]rl (he 0O
’ Tesotwees (\t cach {\Jp(_‘
i
I

tx ¢t ) lee - cun’(hl
RGOUUC‘St - An axm wmabhia indicales {he
request of cach process

i veauest i, j1 = K, then Pi s vequesting K moi€

instances of resource f.thC Rj
ngm-i{'h m:

& N
- Let  worK & dinish be ~ectors O‘E [C”Sth m

vespectively - Tnitialise
WorK 1 = Avallable , ‘POT SR EY TR R ’n/-'“F
Allocation; 0, then Yinish [i7:= False;

othevwise , finish(iJ: = tvue.
- Find ean { sach that
a-tinish({] = False
b- Request; < Work (Available ]
i no such i, exists go to Step Lt
3-Work : = Wovk 4 Allocation
Fintsh i : = tvue
3o to step g
u- 14 hnishﬁ‘] = Ra[se,thcn the gystem in a deadlock

| State

——
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li Q(COVCYH ﬂ ‘FYOM DCC\C”OCR :

» syStem |
Alter deadlocks ave detecled , recoNey Lhe yorer |

5-€-rom deadlock

iTUUO methods {o yecoven \vora deadlocks

) PTOCE:'S_S T;e_v_\"gj]r_\_c_x_{___ipn:

e - e —

—>Abort  all deadlocked processes

— Abort  gne process at a time antil the deadlock

cucle s climination

Q) Qesouvce Pvcmption X

—>To eliminate deadlocks using premption We prempt

Some vesources trom processes and give these

vesouvces to other processeS until the deadlock cycle

is broken

3 issues +eo deal

1, Selecting a victim — incuy min.cost
Q) Qollbac}( - PYCmPt YeSouvces and YO“bQCK (t to Source

sate State & vestart it dvom that state.

“(dtﬂ‘f:'l‘c“j the sate state.

3)Starvation - Suppose

1

|

|

But total vollback is done, gince it is difficalt to !
[

1

1

Some process is always picked |

l

as o tcti
victimn +hen +that pProcess Stavves - So,choose a i
|
Nictim  onl Some J@‘ni i |
I y tnite no. 0‘? +times :
> process £exmination may tncur morve cost.So select a |
|

Process  which  will incur min.cost
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! e
als Stesomce -lgres A BXCo
wihy 5 P\DCCA‘)GA Fo \h‘m"dl’\ P-;., % Taree df
= . ¢
A has —len nslancea | B has 5 fra \ofnce,g | %4 ha,s
exous e "\drc

7 W o
1 Jhe -{ouowlﬂ gﬁo—])_C
2 k O& "hme To, a
F utances - Su}?)‘{%f— Fh
“aken :
“he Sﬁdfm has loeen

i | l‘)\’
Alocatier Man -AVCL?:L Ce
[a =2 N ] A B
Fo o | © 75 2 2z 3 2
P\ 2 O O z 2 2
P 3 O % q 0 2
LY
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Need Mot 08

Need = MOJL = N‘Ocakm

15-3" o \ o
"
= 2 2 2 9 © o
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tL! 3 3 ] o oz_J
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60 o
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Step | Mo = Avatlible

—

:331

hﬁ“:&‘[‘.]: ‘Fﬂl!e l=o,- -4

EF ILl{L’:a

= t 2 =z

St Need: ¢ Iavk.

Neec\o < Wove

Tyl £ 332 XK

Pe Canr\o&_ &'&ELL\\&T

N‘ﬂ‘) =1 Need; € Wovie

122 =222 v

P. camn Ly e cute

L e e
'{"‘MS\"{"—]: Tywe &y li s TTJ
Ilork = Worlc + Allocation

_%®32%+ 200

= 531

-

i
o

Need, < loxke

Yeoe SR R

P, Caonc Sneculd

-3

1
(o

Need, < Wlevk. sy 2ol

F|T
e 532 V7
EmeculE & '('\‘nid’\{—%]:"(nuﬂ_

oy = eyl + Al eahion = 5221+ 21|
— TH43%

Sy
—
-+

o\

P_% Com

G Scanned with OKEN Scanner



moodbanao.net P

Meedl; é HOT'C

W3t < 743

fa- com Srecte A -fn'n'\s"'\(:l]:"(mg

o = Mone s Mston, (FTTTE T TIE ]
L' (2] | o 2 '-r

= 743 4 00 L

= T45

-/\Jx'»n Sln.d dmm ‘= o y NQ"AO < oy

T3y £ THS v

fo Can Ereculs » 'F*n‘SL\Qoerme_

Wece = HD\L+“\‘DC‘THU‘3O Er TI(F| 7T
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CGCIC.

080

Monikors

P\\u ¢ Solubion ust an

(Q— \3\1‘\ \ h

Dinin

we Waskradle monitor conco_P‘tS b“

d’\ovs\c‘\dgs Or\\‘q 'I‘t ot of thern ans
So\uk‘\or), We ﬂu,d o Chi
frd o ‘Jh'tlo&oThar.Fof this

e m

-ro\\bw\rra dadm shrudiuges .

Pk'\\oso‘)\'m
hexr bwo ne';qlhbofi
EATING ) and (st
we oo need o dedote
10 whidh P\')'l\t:so?\mr I can C\‘L\‘"“‘“
bot s wnoble to oin

ar nob eak

) LOF;C“ HO

We cug POW N Fos’\t\on
cl‘m‘mcq —-P\n'\lmo F\-ﬂ(s ‘3’10\0\11‘!’) :
conkyolled b‘q Ahe monttor ®3r§tncq~
|:t belore a{mk'\nﬂ o eal , muwt invoke

\')\n'\
+

sdalion W the c\'m‘\ncq_ PH\\()Y!\J\"\US ?mb\erﬂ. hie soluion
“MPQSQ.S tor  rukyicdkion thads a P\dt\osoP\nu mmﬂ ‘J\C&'\ up her

koguish awmon

e—ﬂUmiTHll\\\i\NC\ L HoNGRY EAT\NCJ\"S Stade ['5]1
¢ lcan sel the Vakiﬂb\‘l sk

+0) )1 Lating) -,

huudt whtN she ts

the c‘noi)sﬁc,t_s the nNeeds.
Ly duciloe oW sdukio
the distvibukion -o% Ko chopsicks s

Pmm\‘in o dead\lbck- {na

C‘JJDlC . To COf:‘e "(h'\&
Ahvree slakzs 10 V\)h\d")
Pupose\vot "ok Tre

cwanl

AT TV e e -

oJ Ui] = FATING oo 1‘3
(skake [(4a) - 5302

e T Dy AT £ (O T M e T

O &.L\P ['3]! ‘_‘
tmcind

ﬁko’“'lc

\osov\"‘u& . kack Ph\losop\-mr,

o opuaattion pickup( ). |
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stkae (1] = EATING )
seld [;] .Sianal ()J

1}%

'\dlf\qh'(]aﬁon. code () {
. i (‘\ﬁ)(' 120 1S |’H‘)
Stade (i) = THINKING);

}’r

,./\ monitor  soluhon o he dimnci —thlcsoPhU wa‘cm-

e ey o

i ! ¥
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e

UNIT- 3.3 Tnter  Proces (ommunicatbions ' ( 1PE) b

! 0 tead
'.——>ln{'vyPAOCU.5 communication i the mechan fsm Pxov:'r[ecf b(i/'

the opem{zr\cJ tystem el allpws proceutt D ommunicate

!
|
! with  each  other.

= This  tommunication could fnvolve the “a"‘f’“"“‘a of data

feom ene  padtest  to  another.

_ Intevpaocess (ommunication >l )

Process P < A Puocess P 1

APPMQLHM to Tn{up},o(,us Communication.
Communicatfon can be of {wo {Lqur-
= Between aelated paocesses initialing  from on(LJ one paocess,
Such o8 pavent and  child pRocesses.
- > bBetween  unselated pancesses, or w0 oy move Alffevent
PADLEAS ¢ -
TPC between processes on o cingle tomputey Sygbern :-
—> prlteter  can ghawe memovy  eithey in qpe space oy

)

| in 1he Cl,dstf.m space - This i equally  fawe {or Unipaocesgove

ancd mulh"P.hoc e OVE -

wses ]: l (ees
B PhD%‘ﬂ_SS(A i | Procecses

——— e

—— e - /

Ees=im—— T keanel )

IPC on  same host.

-
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| " Eo Syctems.
CTPC between  powocesces on elijperent Sy
‘thet s
= The  computens donot shase phthftﬂLf memony » e oA
tonnected  via mebwork.
= Theejove  the  paotets  sesiding in dfjpecent compuber

Cinnot  we  mtmoy a8 & meand  fo communfeation -

(Lev Lt et

’ ProCecies PaoLeys e

| = N
\

. ‘ \

\

\— Keane( ‘——«—\ kKennet

Tpe on diffent  hosks:

PIPES

= pipes ane  wnidiveckional  byfes  skveams which
standavd cutpub faom one paccecs InfD dhe

conneck  the
standard input of another pADLesS: ‘

=7 A pipe Ho peated  wing  the Syckerncall pipe € ) that
| vetuans a Paff of ﬁ-;l,t deSCTfP[—ou.

Synkart  Int Pipe (int x filedes) s

The pipe i
5—7 PPt ic malnly  wed g tommunicate  between
| o thyeads In o g
; Single  paocest oY potoeen pavent
and  child proCess.
Ce) (e

|
|

m Pive (=
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i:_.-,.» P"I‘“‘ an nr\flJ connect  1he ﬂcfa[e’r’ pavtess:

'-? TF e uni‘H'ncJ PaoCess ¢ qadey  (han the 'l{?ll("f',flf"d.
paocest  ohich  topceumesc the data  fthe plpe cannofl
ttove  the daln

= Tn this  Sllyabion  the  walter pADCeAs will  block until
moe capau'hJ becomd available

= Ppt Yoo a wmain anemory  buffev.

= T e aeading pavcess Hies  to vead dala ohen dhene
 no date o wead, ft witl be blockedl  wnl  the
date  beomaes  pvallable

> By this, pip ¥ automrLHcaH.U Q%nchwnfle the Hwo panCest ey

Desentption.

= Cal {p the pipe (0 function whith yetuyns an aeay  of
file  dwsaiptiovs  £4 (v) and fd (1]

— (1] connees B the sfte  end of he pip e,
fd (0] connecks fp the ted end of Lhe prpe.

= Anything ecan  be waltlen to the pipe  nnd
faom  the  olhey  end  n the prdetr it came [n.

‘f—-> Tt @an be wed oty between  paunt and kil
PAOLLSS e (wtahd P:»Locegﬂ ¢

4 5

0o When we e fork  in any  paocess, pile de.cm’plionms.

vemain  open acvoss  ehild protess  and alio patent

PXOC&'A

> T we call  posk  qftes mea!fnﬂd a plpe, then  {he Pmmf’ ‘

and child  can  communitatt  via e pipe -
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| Algoatthm

!
{
|
1
|

Step 1@ Ctaut the paegyam

CSkep 20 Gveade o pipe wing pipe [ ) {yctem (all \

Iltp 3¢ (veale a child pAoCeLs.
(jb the child P.‘hD{‘,E.H fe C’rfaf_E‘Cl SL[((gMbL[uL’J then watte
e mesage gt pipe otherwfse gp tp Skep 2

Read the mewage from he pipe & display the mesage.

Chepo e gh)P

HFinclude L tldio. h >

| H#include cunictd. hs
CH fncluce <ys [Hype-h>
8 include <oys ) wait h>
E:: Prcluce < fhfﬂg-h>

ot omadn ()

|
i
|
!

tnt {d [27, child b

chay al ] :(" fello fxe-dculn");
pipe (£d);

chilel = fork ()

i (1 chitd)

¢ close (Fd [0]);
watbe (fd (17, a, stlen (a)) )
wei & (0);

J

elge

{ close (£d (1)}

vead [fd (0], a, lze of (2));
printt ("lnin The Sking mefrieved  faom pipe is 7¢", o),

retuan o
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CHFOY (00 Named pipa.

[ )
i = tommuni calfenn  bhelpaeen tunvelated PAVCES  can be cchieve [
| V | k

Cowdng R (o) Named  pipes
|
CY Pwecesa ttmmuafeadion with Firo’s do not heed o have anc
; /

| Kod of wilaBeonds . ;
t lt\tlmp Thuj (an  pe H\L{(’Ptﬁftfﬂ”'j e'ucu{t.ff

1 PAOGIAMS th Qv Ktjchm

i - F[FO fS (,\.t‘at-EC{ En d‘[’ik ah(\ l’]w A Nound

[ v ke 2
| Lke a plo, o LFe NN b be Geated and DPE!\Z{ be fore

['L\'m} it {ov  tommunlca ' om-

J

| mkfifol ) Sndgttm tall  f¢ wed B ceate o FILFO gf,f(;a[ 17 le
he with  pathname
Cyntast. * int  mkfifo (wond ? char pathname, mode -1 mode );

amod e EPf(fhf'U iht FIFD pcemfs-sf’om-

= On  LuCeess mkfi{o ty aefuun ©
Tn coant of 00 exiws 10 selwned

=7 Onte o prro speddal pite fo (vealed, any paotess (an
Cpen {0 %eaftfnf/ of wm"h"mﬁ/., in the fame Wy a5 ap
C?&'ldfn_a,ud Fle

=  How even 0t has by be
befece o Puwteed b dp

MAORITHM

Step) + (watt w0 pavcewes  one I Fren waites and g nothey

one o Ero veacler

Open  bn hoth ¢ nds sfmul.{ctnf:wus(%_

any :’nFl,d o OL({PLLf oraah’um unit-

Stepr 1 WRike  pavten  peotmu the jollovwlng :
— Genbts @ named FI’Pc [us‘fncd SLJghem Coll mkfi’fo())

with name ™ My FIFDV 7b not  created
> opens e parmed plpt fer waile only purpoLc

= Wit data nt  (he FLFO
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Step 3

v Reacled process  perfovms e

- Drfm the mamed pfpﬁ

o Reacs the  (pntent {1em  th

the pulfer
S ikt Lhe conlent

fcveen-

belween Q4 Seavev F,‘J\DIE"JB and d:’mc’f

[+ ¥itename ' [ifo waiter. ¢ ¥ f

f Tnclucde <stelfv.h >

1 'fnr(ud.z-(m{/s [dat h>

I include <y [ Lypes: h>

4 include <intdih>

o indude < unistd-h>

oo intlue € stn’r\f} S

i define  Firo— FILE Y myRiFo

int mgint 2

int fc ;

ollowin 5 e
) wing = “

fmr Ated On{‘t/ PUTPO (e,

owf {-x.um the fou”w on he

2 ] : | i i
- In llent tave a‘I’P"‘C"‘{"mj FIFOS s me[ to p ot data

PJ(L{BM-

®

chat buffey (0] = “WRITEK PATA"];
(X ceale  dhe CIFD »/

Mk fifo (FIFO_ FILE, 0666 )

Fd =open ( Firo. FILE, 0 WR onLY);
wWAILe  (#d, buffer | sizeof (bujfer))
cloge ( Fd) ;

1t hum 0 }

e IR

e P e T SO

¥
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f?l Filename: [ifo a¢ad. ¢ ,‘t'/
’| # fnelyee < Ctlio Ry
] Hoinclude ¢ fys [ctal. K>
L indade < s types-hs

# Include < fenll . ko>

it include ¢ wnicld . hs

g include < fhing. h>

L define FUFO_FILE " myFro”

‘"l main ()

int fd1 .
| Chax bLL{(Ew’[QO]',
fd 1 = open (FIFO. FILEO-RDONL V),
~ead (fd 1, buffler, ¢zeof [bulfer));
K puntf (" hes been sent by walken
wa‘ihe_( U puffes Stzeof (bufhen))s
tlote (fdL);
| Tebuan o
3
" oubput: | WRITER DATA has heen  gent by waite

SE‘G_PI: Five € LOmj>T[c the paogsam for wu'-h"ma mac-mcd-ﬁ.

into dne  fifo

Stepo - Then  aun  the paogiar
j Chepz: Now Dpen anolhed teminal and tompile the  paogyam
for swading  the mewage  faom FIFO

‘ Ch?‘l ) KUU‘ the Puovocd&a.m‘
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| MESSAGE  RUEDEC

{‘*A mdetaqe  qileee 16 Q tnked  List 06 mesmqt

* toved  within  the kuned and  [denttied bLJ omessage

Quiewe l'c{m{f{?mr

f =
i A new quetLe

fe

aeated &1 ap exfiting quewe fg

Daned bLJ mxﬂ?tf()

7 M medage are added to the end of g quelte by

megend ()

i

\

f

i

| Mewage axe fetched  faom e quene by msq TCVL).

! we tan fjetech  tpe mecsage  based oo thely bype fei’ld.

we  dodt  have

pD Lot F\ aces

module) pntd a quedt  whith  pan
anptnen process -

Al Pa,,o(,evsu can
v o (ommon S’Ldsh'.m Mmesage  queue.

the message

fo fetch  dne messages 0 PIFD pder

euhcmf,-ﬂ in nnmat on
/ 5 thioug b aceeys

The Sentff‘h%
[w’a (DXS mesage pw«si’ag

be sead bb(}

— tach mesage  fg 9§von an TdEnﬁ’b"icaH’Oﬂ or LLJfo (D

that  paotexes con celect  the annopﬂah medage

e 4 P.s\oceys mwit  chare a  common KELJ TN ovdev o faaian

atcers o othe  Quewe

[ T

jgﬂf\ nq PJ\ULG&‘S }qugi’wrx? P-M)C\E.SI

| ) (O l
( . ‘e = o
LS ayrc Pcumrbq- ; Mens LGt Pcw'alﬂ‘]

module [ module
I’WPG ! mcgmfﬁ‘
L I

mesage  quett:
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&‘j“‘"m atly  wied  fov M ge  quendy;

*(:‘f\ Y 10 -J\t\\in(f Q0 unt.'}(lt ‘\f!J

A . s | P (l[l ‘A
(\\sk}““[('\: At bing Ly '“'“”‘J( QUL fdentif

l\tt\‘lkJ [H"ﬂ“(' “”“"‘Jf queetee .

“\“i‘g;m]( . Data W plnrnl v a message queete lu,
patling mwshl-{ ()

MGICy () Mt dge  ave vebieved  faemy o quewe

msgedl € ) Tt pugerm vatiou cpevations on a Querce.

ALGORITHM (woitey panr_rss)

$tep 1 Qenervede an qpc kiy by antfng the [lok funclion
A jilename  and  Ip asc Supplied while caealing
e P e

§kpa @ Invoke the message msqqel fun(tion 10 ieake The
misage quene e message  quewe T assocfated wilh
1he PC k.t‘LJ that wpas  Ocaled In g{,-r)]

'Sf\’.f?.?f Define dne  Shuctunre with  fop Memp s mesq -

bype  and mest_i-ntf" et Ine value of mesy- type ol

g{-th: Enfxy the mu;aac That ¢ v be added tv {he

mesage  quede The thing  that s enteved §o (\{H"‘t]nf(’

b the mecg-lext of the  thuwctuve thal ey

defineed {n sbep2-
Stepg . Anvoke  Lhe meqgend fJunclion (o send the enfered

Poft : ‘ .
(".,a%f (nlo LN m(},\(\(dc qu et -
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ALGORITHM  (Reader prbcess)

CCkep s Tovoke e {lok qunddion to rjemw!t’ the  Tpc

kty. Te  jilename and 1D ave supplfcr’ while rwenl'mr\
the \pe k“d' These  muel by Same 4 whal weae
applied wohile ‘Jenm(\tl?r\q the key [of W.ﬂ.f’ﬁ'/\.fj INe
miwaqge  in megaqe quette

S(\t,’)‘. 'fnvoke the mgc}q'e_f 1un(UOH 1 aceess the mesiage

Quewe that s awociated with the IPC kur.Tht

mesoge quewe  thats ascocfated  with  this key ahmdv

confaing mesage  that we wyote  thiough  the

WAL by progyam.

Step 2: Define & shucturt with fwo membent , mesg - lype
and fmtsfj_tf.it-

Stepty ;. Tnvoke  the msgvev ftunchion t vead ac mestag e

faom  the aiociated mesiage

quewes e shiuc tuve
wes  defin ed in Step 3. 4 Pa‘sjed o thic
functen - |

that

<§f‘tP§f The vead ome(_,gagc, ic then df&flﬂ.(detl o the fhrten

.‘
i
r
|

_
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f [l ¢ paogam for mestage  quetds (N-R.t’fe,\, ptht—M) '
Hincluce <cddiohs

H enclude Sy /."Pr.h;.

I inclucle < Cy ¢ / mg. h>

#odefine max 1o

I Shuduae  forr mecage quette

e e . e e e
S ————

Styeeck mNth bu| he

{

(D!‘LLJ mgsc\)_ h’JPf ,

char  mesq- text (ro0];

’I messaﬂe P

int malnt D

i

kﬁcj_t key )
int mst."d',
Il ftok +o chew-ah? wniqu e ey

key = ftok (7 progfile Y 65) )
i 'm.kﬁaet cyeqtm A mestage quewe an

| msgid = mS?%ei"Cke%, 0666 /IPC_CRMT) :

d aetuvns icd enﬁ]fw

mfssa?e. mesqg- {(ﬂpe N

paintf wal e pala v ");

fgebe (mesage - mes 9 - testt, MpXx, §kd in )5

| msfdmd to send wmessage
msggnd Cm;g;’d ; kmenage, (ize otf (mecitlﬂé) L)
[l displatyy  the message -

pafntk (" Data gsend it 7 sIn’, mevnge .meq Aext);

atluen O,
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—n

e et i Pl b e g e \

I »

”C pdo?tam fo'r mmagé ‘czueu,b‘j C_)u:a(ﬂgw }Moww)

1 include « ctdioh>
# Fnclude < SL].([fr(.h)
o tnclude < oys }mst.h'>

[l ¢lanetuae fv‘f n'\f’s&C'LCJC qucuf
thuct mesg- bu ffe
{ dong mesq - typts
thay metg- texl (to0);

Y menscu(]e';
int main € D
E kuj_t ke%;
fnt msg‘rd ;
| ftok  tD %enfwah unfgue Kkey.
Key = {tok ("[moﬂﬁ[e " 855
I/ msgqet cveabe a mesage quewe and aetums identifier
meqid - mogget (key,0666 |IPC_CREAT ),
Imsgaey 0 weeefve message-
msgicy (megid, X mesage, size of (mmaﬂe.), 1,0);
I dr’sPla«% the mescage
paintf (“Data veceived 1S './‘S[n",mega?e.mrg-{cﬂ);
I do duhoy  the meqage quece
msqetd Umegid, TPC _ Rmip, noLl)s

'TE{U/'LI’\O;
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mob

- The drvawhatk

?

i
Ty

|
|

output
Cf"tpl! [l tompflf the

p.wqmm [or wzi’(FnrJ mess e

e {he quette
SifP?f ™en Aun the [‘.'\L‘(J\mn
> oulput o the JLequam [0 m.\?lfnfd the meésaqe {nl 1he

fmt‘ua.ulc queente ;-

~—N

El\{h Q mt‘(&tl(af [D ac{d {D m?fi[;_.:_"f l.? LLELLE GDOCf Aa‘ﬁ .
- |
The  mecsagqe ol Goedday-

Stepz: New open anctner  Heeminal  and u,m/,;{c the yrogvam

o veading  the mesage  faom  the quete.

Stepl Then aun he pAOG LD

= Output ot dne  pioqram oo veading  ht message i

the message  quewe

-—

e Mess age veceived  id élpodda?.

SHRRED MEMORY.

— Chaved memovy i the ‘IntﬁFhD”g‘ tommunication
me ¢ l’mhfsfm

= Irc  thwough chaved  memovy 1 a tence pt wheve hoo
O MOt pableties  (an  Ql(ess the

tommed  memory, and

& ’ o
communication 18 done  via  {his  chayed memMovyt whevt

Changs made Y  one paotes  (an be  viewed b"j‘ anolhet

Paceess -
with pipe, fife and megage queue i3 that
{0 foo proteses o euhangs infrvmaticn hes o 90

Ahough  ganel -
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e e
- - ———

> Seven "ad ¢ v 1 this dala t
staven Yads {he mpuf jite and waita this

| O mtiage Lls\'ng elthex o plpt, fifo of mesage queut

- The client veads the data  {aom the [PC channel,
Qqain  sequining  the dala 4y be topied  faem kenels
IPC bujfer o the  clients bu ffeY -

o Finally  the datec ¥ wpfezl faol the ¢lfents bqfff/‘f‘

i“’ (o, a tolal of y Lorfu o date e ”ﬂeq‘ufrezf (> yead

| and 2 waite)

= 80, shared memoy provids o way by Letting o o
MOTE  paoCessed  chave & MEMOYY stg'ment. |

i
L <> With  chaved memory  the data s anLV COFTCd twice —

fom input gile  Inbb o choved  memory  and fom ¢ pyred
| merony  fp the  outpul  gite
|

? Stdstun callt wsed are :-

'F%Ok-t)' ;5 wed to ﬂenwaﬁ» Qa u,nf((u,g k,g\,(.

Shm%et()'. tnt Shmtaf,t' [kuj._i-, (Tze _ tuze , int ghm{[?') upen

suttessjul  completon thmaet () ~vefusns on id enbif Tex

a oy the chaved MO Jtﬁmen{‘-

!shmaﬂ):%efm we  (an W e Chaec| memony segment  to
i
; prog  muwt  be atlached 40 (hgied memory

Lu?rw(} thmat (.

viid x Shmat (int chmid ,void* chmaddy | int ghmf{g),’
Chmid is  chaved  anemory 1d.

thmadd 1 ¢peciji Spectfie addvess to we but o

1 thould et ;t to 2ew0 and og

v cml-omaH"(aULj
choose  pne

addves -
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lfshmd‘tt). when dvne  wilh the  thaved m trnorf o 8 "',/fr gl

. ‘ -
progyam  chould  Jgetach Heelh  fom (b wiing thmdt )

fnl thmdl (\,[‘f(‘ 'chrvmrlr{'t\.'

5y 55 e d
S‘\mct{()"l\b ({Hl\(."l’ “‘( (h(l\(ll 'H\l'{n(‘]ld (‘h'“(ft{ ) {

hmett (int chmid y IPC=FmpDy MuLLy

ALGORTEHM  (waiter  protess)

: o v ok ine {iof
Q{:‘tpl‘. Gl“‘“““ an |PC kctd by nv pking

,}[,(;Pd “Vh"l,
janclion. A pilename and 10 are upf

cealing  an  1PC key:

[nhe (I’Unf(f
on o eale
Tnv 1he ghm%ef‘ !unchb
Skep 2t Tnvoke

rs cilated
memody - The Chaved —memoy assp

v ep 1
\Pc k“d that Uea‘cu/ n  (tep

wi N the

1 i tv attach psog- 10
Sepy + InvOke the chmat  functic? 4

shaved amemoY
Lepy ¢ Entev e messege  thals  qoing  to be added 1o
Shepl ! ‘ 0
F dhe hared memoy e cting thats  enten ed S

G.'Afzanccq o the b

h t 1 tov o) 10 G-
4 md ‘bLLﬂLhUH Ae‘fac P ?
. cke tnet

| L fom ghcweci me Moty -

aLgoRITHM ( veade procen)

Trwoke the ftok juntkon 10 genevate the [PC ey

Crep!: N ' |

| e gilenamt and D Q& mpp[red while theabng fhe
ul

i" . e key - Theut mwd pe the game ™ what” wext
tl applied while CJQnHa{fnq the key fof waiiing
i
i
|

the menage in the  chaved  memomy:
(’_ h
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|
|
|
i

S%{PL o Invoke the S‘\mcﬂct fundfon {9 accen the ch.chuf
memowy Ahal 1S agociated  with  the IPC ey -
e mesage quene  thald  agoefaled with nfs key.
ahmcfﬁ, tontaing meSage  pnal  wu waillen b..,'j
wAlter  pAoCess.

Step3t Tnvoke  the  thmal function

Stept ! Df‘Pl‘“'J the message thalts been waitlen to s haved mor

Skeps:  Invoke the thmdt functon

(bepé: Tnvoke dhe chmetd funchion.

ll ‘pmgmm fov ' waiting  fnb thaved memory.

H intlude < skdio. h>

A incledt < sys ) ipeh?

 fnclude < Sy [ shmih>
F inctudt ¢ ckdioh >
# o tnctude < ctdltb-h>

fnt main( )

¢

chav * by

it chmid ;

Key-t Key = ftok ("Qhawecl mem , ')

it ((Shmid = shmget (key ,102u,066¢ [2Pc - CREAT)) <O)

pesvol ("Shma et ");

ex i F (1) ;

}
fF (st = shmat [chmid, NULL, L)) = =(thay # -1
§
penes [ “Shmat");

enit (1) ;
l
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|

palnt (’ Y enden

Qb Ny,
Pﬂfn{ f- (“

the Cl"m) (e be watllen memoiy ""')}

(l'ufn-l wittlen  1'n memoenty sy t‘.‘n". ‘-'"‘f‘); '
\.hm‘” (({'\\"

Whun 0
}
(! pMogeam  for  wtading fuom e shaved amemory-
A faclude <stdip. h >
# include <cysfipc.h>
3 include <§ljs/§hm.h>
7 include ¢stip. >
B oinclude <clad(ib. h>

int main ()

{ int  ¢hmid ;

chay * ¢ty ;
keuj_{ kc:.t = {iok (" shayed mem”, 'a');

(F (Cshmid = ihmﬁef (k.uj, 024, 066¢ [IPC_(RepTY) <0)
{

pemes (™ Shmget ik
exit (1)
)

F ((¢dy == chmat (" Shmid, NULL ,0)) = = (chay”-1)
{

penet  ("Shmat”);

exit (1)
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| paintf (” Data ~ead from memory t oy cin’y )

thm(“‘ ((h );
thenct{ (shmid , 1PC - RMID NoL)

Telwen 0

3

outpu T’
S{'?.,pl.' Fhst me‘ale the progiam Jor walling me.ssa'ta»e

‘nbo the  shaved Me Moy

Step2! Then un  the progam:

= Dutput of 1ne paogar  foi wiiling the meyage into the

thaved anemoyy-
= E‘nf-‘Ef fh.e gt‘ﬁﬂ-ﬂd 'tD bf k)afﬂur) fn mfc’rﬂD’tJ "HE“D gf@fdw

memory » Hellp QTELJQJ-.

| > &h?r\g waitken 10
temind and tompile the

Sbep 3 Now open anothed
PA.O%\am ﬁjf Teac[.?nf, the melsagt from the

Sheved  memody

qu?‘{'. Then Tun the Pivam
of the paogrom for  aeading  the messagt from

the thaved memory-
> pata ~ead from memory: Hello  Sretfad
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