Unit - TT |
or0cess  Managerent

pvocesses 3-
A process 15 a pyogvam Tn execudfon.TL 95 an active
entity « unlike @ pvogram v which 15 passive.
— 1L oepreseniS the basic unit of work thad the aysiem
must  manage. when a program 18 loaded into memomy, JX

bewmes a process, wimdh can be diwided ato Fourr section’.
stack, heaps text + and dada .

ComponentS Of O Pracess s-

el | \

Slack = This  section cenidins Aemporary dala such a5 method
function  pavamelens, aeluans oddaesses i and local vaables.

II“Y!{ 8 -TR:I,S ?5 dﬂﬁ&ﬁ'ﬁCﬂlﬂH Ollocqjgd MEMOTY uged bﬂ F\-Le
process duﬁ"‘h\g sAS aruniime .

Teord 2o This Sncdudes Hhe conarent aclivily erepresented by |
Yhe walue of Ahe program Counler and the contenld of the
PTOCESS0T'S  (Tegidiens.

Dala - TRiS Seclion  conlains globcd and 8ladic variables .

poess glale 2- : D5 Patc)
ir !L} o ‘Jj -ﬁ—b *\}*"Llr\j e

Be==g A pwocess Joes Hhaowgh vanTous siode duaing Xis [ife [
cycle . These siates help fhe 05 manoge the execedion of
mLLLﬂPM processes efficiently. process can be execute in
He different slate Jke , - (Uew 5 Readyy R\.mn'\ng, uaai’i'inﬂ,
Tenminated -

New o= The new Slade 15 dhe or paocess 15 being Crreated
and edadized \:33 f’fjnt Opefro.{mg Sjsiem-

—r‘j ComPulen :L Y4 .v1.5. C.TUB:BCU'E‘-




Rved e 55

L]

R]EQCLH i~ The process 15 lsaded W memory ond wu«u“ﬂg 1
to bhe asSigned to a processoar Foo execudion

Runn]nj:_'Tke pnrccess ‘\6 cunmrer\UH C'Eafe(‘ujnqr\g qm“_?'{"rucf’r‘\ar\
- on the cpu-

\,loi{‘mﬂ ¢~ The process 15 waiding Jor an evenl to occum,
such 08 Tl0 opevodion completion or ~ece)Ving d 5\ e -
Terminaled &~ ONce the process Fishes b5 execation o uX S
Jermincded by the operaling gystem, A i moved o ke
Paminaded stede cohere b coedilks ‘o be freﬂmo’\fﬁd Ttem Maum
meninaonty -
PrroCﬁSS COn-l(-_(Y-ol Block (pCeR) -

pYocesS midersl  bleck 9 @ dada slauchuve marndained

by e Opevending Sysiem Torr enervy proCess -

“The PGB 15 identified by an \nleger process ID CPTD).

Protess slate - The Cuyvent Stade of process Loe., whebher it

' ‘15 Teatlﬂ \ (f‘uf\r\“- T\ﬂ 1 uﬂ&i}‘tr\ﬂ \ 07 uj\\cd€uerr-

croress privilegest- This Ao crequinred 4o allow [disallow access o

sysiem e Souarces -

protess To ;- Unique “denti Ficadion Jor each of 4he protess \nthe ope-
~oroXang  System.
po‘.nkerr;’— A poinien to pcwren_k protess - 1= 55 Po?nfr 4o anoXher

process Condrol block . potenr 15 used dor mabnkeiming dhe

Q,c)\ﬂdu,\‘\nﬁ J\iS{:

ProtessS Number- Lach paocess te Tdenhfied by 3KS  process num -
~ber s cd,uﬁg\ \mroce,sg _Ic:l-é.ﬂ’\_'; Lication MNHumbenr - E\Jemj pro(esS ha s @
un;que, Pn’o(&-&% T . Ths paoocegs TP A PT@OJ;decJ }33 +Hhe oS .
meorﬁ;j f. Bach proress 1o QSB;S';\&A o Cordlaim Jevel of gror 1Yy
Mot  comrredponds . to the reolodive impoviance of the evenk
had e Sevvices pYotess priomty o the prefervence of the one

oNenY othery (;rroce":.c_) Ferr cjxecuﬂoﬂ-

pareg Ao CDLLI'ﬂrEfY“ — The C ourdent edicaded e\%e adclaess o'@
Mo next “ms*wuc%on ‘o be -ef_ncecul'ec;l Foor Ams process.

CpyU reqiakens - The eqisiers vavy e f\umbfp{: and 4*_1[3'5;
Q}g%em&}r\j on Jﬁ\e Cofﬂpuj-efr G(T(;\n\\\*iﬁ)(ud{-w{,j mclu.el{ aclfum
wedoers Yndent me_ﬂ}e, \errd stack l\)g](d‘ej‘rg,, ond Senmaj_ pUpase

d"qf_}#e/rg, P\\“S any Cor\d‘r\—\\Of\*CoAC \\n%wrmﬁoﬁ.

i
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Cpu 6ch€.o\u_l'.nﬂ Tafocrmation - This nformation includes a
Process prioMiby , cownbens Ao Scl»\tcbu.lmg quenes, and any Other
Sc.%e_dudlhj parrameldenys .

l"lemomj manaqement Tolormation- Ths “information ‘ndude such infor-
Mation a5 the value of Hthe base and 'mit veqates ) the pages +tahbles,
0 the Segment lables, depending on the memory agsiem used by the 06
‘\CCC’(—m{mﬂ Information - TThis Snfoarmation {ncludes the Qmount of
CPL and aea) time used,+ime Iimiis \ account Numbers, ok Q‘Yp'ro—‘
-cess pumberd s ond 9o on-

T/0 sdadus Tafowrmalion %- Thie SnFormalion ncludes the list of
Tlo devices allocsdied Jo Hhe procesa, o lisl of open Files, and 90 on:|

Fle Manogemert - Tt Sncludes $nformation about all open files,
acCcess erights efc.

. |
omntenr —‘
P i \

| Pwocess Numberr
Proyram Cound-err

CPL yegisten

__ Memory pliscabion | |
_ Fyend IhFoirff\_q;\%or\ |
~ List of dhe orembile. |

——
—_—

Darocess Scheduli ng

\..

" Gtaert
“RS we know thad we con perform many | - N
pregrams at a ¥ime onthe compbd@r,bbdalpdd_a__%C_fSS to the aready que]%
Yherre & o Single ¢PU. 50, Foar arunn ng L o
Haneously , dhen we use e scheduking. L _‘
~ processes ace e Small programs %Qge-_ﬂnocﬂe the Processor to the |

Qe ercecuted by the usen accordiog ko | _ Selecied Prvocess |
e ﬂ“equﬁst- CPL executes aldl Mhe Protess sk — =
Alcording to sorme arules aar gome achedule - .. .t 'Add to device
~acheduling provides Kime of CPU Fo each - Meed Y5 queue Forr IO ||
o |
ProcessS. . SIS e —
- Scheduling 3% thad in which each \
frocess hag Someée amoeount of hime 0
of Cpy. 0 . Tob_ComPlded
~The Process of gchﬂduj'lﬂg can bhe e |
m\weé with the \-\Q\p o¥ 4‘“.9 . (’ E‘ﬂé / |
T. Y. Computer 2 Mrs . ™M T, Gulan




scheduling queues - Foer a uniprocessor system  there will never be
more dhan one NN NG pfn:-CeS%‘]'_-f Here arxe more Jhan ONE PTDCQSSQS,
Ahe svest will Hwe Xo walk

unki L Hhe CcPU 15 dnee Ready Head ﬁ _— I L“"_”_‘_“_L
and con be aescheduled. Queuwe — | €914 v Registers
Tall ' - I

— The processes which amre ' . [ —

veady and waing to execwte , = |

ore Kept ona list called dhe ready queue.

— The list 15 qererally @ Jinked fist. A aeady que headenr wil\ tenda-
~Tn poimlers to dhe Tivsl and last PCB'G \n the lisd. Bach peg ks
a pornter field cohich poinds Lo Ahe nexd process in the aready fueve.
T There arve alao other quenes \n the aystem. When a process 14
alloteted the (pu &k execdes for a while and eventually quids
AD ted—esrr  inteorrupted or walds for the 0CCunrence of a pacrd-
—ticwlar event, such as+he Completion 6§ an Tlo aequest.

— In the case of an T10 dequest, such as Lape darive | or Lo o shaved
device such as o disk. 8ince there arve many processes in the ayslem,
Hhe disk May be buay wikh T requesl of some othen process.

~ The process Hhevefere may have Jo wald Ferbhe disk . The \ist csg_
processes uocd’ikmj For @ partccdan T10 device 18 called o device
queuve . fach device 4ras de qwn device queue .

Queuve Heder PR, PCB,
‘Rﬁu‘b‘ L Hé&d_ | ﬂ'__ _—i‘ ‘ +_’ ]
Auest| T 0:?;1 i 'Registens | :Reg}stms :' N

—— __-Jr

S —— e * |

e 5 > —e
rm‘.lo__Tq}-\_ﬁ__'_i 3
oy e “ii_ 1
omigl  Tad) —f
= PCE‘3 FI‘?\E\"Ll SR
| o L R S E—
sk Head _‘l ,‘L ----- - ! gl__ - —J
ST I O T s S —
-] _ | | |

..rm.ﬁ.m.[_—ﬁcq& ﬁ___,___i v . X = -
OnL O LTQ‘;J L— : —‘F_'_T

-

—

Fig!- The Readu Queue and various Tlo Device Queue
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R process emterd dhe system From the ouwlSide world and 15 pud’in the Teady
queue. Tt waids inthe meady queue unkhl Wis selected Tor the cPU. Alten-

rmnn]ng on the cpU, WS wayd foran I|0 oPen»cJ‘xon bj mov'mg +6 an

T/o Queue. _

Eveﬂ"cuo&lﬂ W 45 sServed by the T10 device and velurngd to Yhe ’bfcmjg
queue . A prrocess continues Hhie Cpy. Tlo Q‘jc\{!_ ondl 14 Dashesand
Hhen ad exits fwom Yhe Sysiem.

T —SiReady Qqueue [ — .
R g T " 'T[0 Gueue k- ._j]
e T X [Tlo Queue |
—- D e ——— R LU S

H‘-] :Queuing d\lﬁgﬂ”ﬂm represemation of CPU scheduling

Fiqg Shows the quewing diagram forr mepresenting the protesd acheduling -
fach ectangle box represents a queue .

- In the queung diagram two lypes of queues are present ramely
Yhe cready queuve and o Set o* device queues. The ciacles wepresen-
L Ahe Tesources Hhal genve the queues, And Yhe avrows indicate
e [low of processSes in dhe aystem . -
AS news process 1 imtially pud i the ready quene. T4 wails theve wakil e
15 selecled for execudion o 15 dispalched - Onces the process 15 assigned
the cpU and is execuding. One of seveval evenis couldd olCuer.

- The process could creade @ Pewd Sub-process and waid fordhe
terminadion of 4he Sub-protess. |
— The process coudd 15sue an TI0 aequesl and then be placed inan
TI0 queue. ;
—The process couwld be wemoved forrcibly From dhe CPUsas o aresuld |

of an ntecrupl@yand Qﬂtﬁm put 1N Ahe cready queues.

Tqpes Of Scheduleas 8- |
Schedulers fn operaling Sysiem ave gpeciad Syslemn 3ofteare’s |
which handles process acheduding in vorious [different ways .
schedulens malm tosk 15 to select the Jobs to be sibmited into the
system and Yo decide ahich procesd do .

.Y, Combudex 5 Mres, M.J. Guicw |




Tn other words, the Job of process acheduling 19 done by @ Sofdwore ~vou-
“Nine caMed as Chedulerr:
- 5chedulerrs are of Hhaee Hypes. namely long derrm Sched Wer, ahort
Ternmn Schedwlerr and Medium- Terrm achedwl ey

Varei0us Hypes of schedulers arre excplained below:

Medivey oo - :
achedwery sugpended and Swapped

|
.

| ; cut queue 5 |’
Lo terrm
‘r‘;ﬁc}\eduje\r‘r
_ W\\\[ _ Shorl Yersrn |
[Baich | gatch queve | IReady queae | ShEAOT/rp ) e
1 _“— ——% _ ‘ " 1
|
|
T?)L"—C%"gé&“;i é%uspended queue. L‘;_ |
mediuem teem. ]

ached ulerr

|- Long Term Scheduwler ¢-

~The ‘Oﬁg-{ﬂ‘rm schedwler dedermines whih Jobs ove admilled to the
Sysiem Lo processing:

- Tn hadch system Yhere ave more J0bs Sabmitled that can be execed-
-ed Smmediakely . These lobs arre spooled o mass slevoge device s
wheve they crrg kepl For dader execddion (ready Queae),

S \onc:j ~terrm Scheduler 9edecks Jobs Tarem 4his Job pool and loads
Nlo memony For execorion . T4 15 also alled Vol 9chedulenr or od miss-
Son achedud e

e Lﬁﬂg Yerm deﬁd»u-\m' delermines whhch Pr*rongCLfT\?j aree OAmix\QC}"lﬁ
he sysiem Toor processing. Tob Scheduler SelectS processes fororn the
queue_-ﬁ and \ooc\s -Hnerﬂ ‘m{_o mEmo'\rﬂ Yo execudron -

~aN Some Syslems, the long -term schedaler may not he avallable
s minimall Tume - Sharing apevading Systemnd thave no long -term
schedwerr. JA\hen process changes the siade Forom new o cready 5 dhen
’Hh@__] 15 use of \bng-'\ffrm s heduderr.

— Medium Term Schedwler §-

—0Nn Some Systemsa. the long -4errm schedwley may be absent o min ~
~mal + Forr e:9. Hime sharving systems such a8 Uni« and Microsefd wan-
-dows 5ysiemns ofien haue Mo long-term Schedalerr bud Gimply put
every New protess 10 memory for the Sheort-Levm Sched wer-

— Same 05, Suc}\ as Hme <—6hm~ri ng ‘Skis‘r&'rn;, may ‘m'l[frodu(e an O&Wr“
~lonal inderrmediaie level of achedulding s Medium devm scheduding
19 @ parrk of swapping so XX 15 also known guapper

— The medium - term Schedulery demporacctly @emoves paocecses Jrom
e FRMN6 Y and places themes fo Secondacry memory o Vice Vesa.

IT‘\_‘T‘ Computen 6 Mg - M 3 GNZGU’T“




ThiS 1S commonly creferred Yo a5 * Swapping oud” o Vswapping in

e Partially ececuded | swap oul
Swaopped-out processes [ B

— ;
= ead PR P |
> Ready Qqueuc ' CPU— —— > End |
I;O - | "O LLJUJJWrT_] : |
E ; ~ Queues

Fig: Rddition OF medium-Term scheduling |

Short Termn Schedwlen §-

~ The Shorvt-term scheduwlen selects forom memories, which are ready
to execude and allocates the CPU'S one of them TH s also called a5
cpy  Scheduler o proess Sdnedud e \

~The short-term schedulenr makes schedullng decision much more
fevequertly than the long derm oo mid derm Scheddlerrs. a Scheduling
decision @il a¥ a minvmum have to be mode aller everry Hme slice,

and Yhese are very Short. |
*Tn moﬁt @ses shoyt term scheduler 15 woriten \n a%‘-icmbk; because |
& Ja o eribical parct of the opevaling system. '
- s Schedwler can ae preemphive , \plying that wie capable of ‘
”r(b‘TClbt‘j Memoling processes frem a CPU when ‘b decides 4o allocdes
Phat CPU o anothenr ProLess oy Non - preemplive ., in which case dhe
achedulerr 18 unable to “Teace" processes off the CPU.

- Shotvt term  scheduwen 18 invoked ‘\JGJT}_( Jarequently . long denrm schedu-
~\err 15 \nvolked vevy infrequently . The leng-term scheduler Contnrpls

+he clegTEE of mul.tlp'mgmmm|n3
'-PerCeSSf% con be c\eSCfT.nbeA as e\¥er -

7 Tlo- bound rmces% SpenAS moe +ime do.nq Tlo Han
Compuﬁ@@na mony ahoort  CPU bursls.

2% CPU - bound protess Spend% mo¥e 4 me cJomg Compuda.’r
—6nsy fewd ey \ong CPLV bursts.

T Compuler 1 Mas. M-T Gugw.




Long terrm acheduler

[
p— |l SLL)G.DP(_},C{ oud <
-’ | [
| N et e e [
2 Ready Queue et A 2. - 11 3 IS S
2 34 v e Rl B -
| “1 ——— S
._._._A'L'IJO/\ _]“FO Ll_ue{‘uE? NP s .+ | "Té’_que;& }@l
N - '
| . _ Time guantum ,g*_j
l' elapsed -
ll il f_‘l"u ]d '—Olt‘(u}n}g s £ \"\‘| 1d prrc-t'_'cﬂ_‘*_-,g #
' __cwveation |
| Wl i\ ¢ Wailing feor TniTe |

Fiq: errregﬁr\-\afxonn of prrocess scheduling

Context Swikch -
— awitching the (PU to another process mrequices Saving +he
State of +he old paocess and loading the saved 2iale foor He
Newd poratess . Thig tasK 18 known as a context switdh.
— CPU SLO\!"’C_"'\".ﬁg forom one protess to onother proCess 18 called
@ Conlext swiich -
~ A Context swiith isthe compuding process of storing and
vestering the alake of a CPU So that executibn can be aesuamed
from the same poird o o lader +Hime.
- This enables mulzﬁple, prvocesses Lo shaxe a Gingle cpU. The
Condesct Switch s an egsential  featunt o a ondlitasking
opef‘m;ﬁ sysiem.
*  Thé r?orﬂga&f procesd Vs aepresented 1n the PCB af
| Hhe process, j&mh&e@ the value of dhe CPU megis fens
the process shate and semuTy mamagement  dnfermaltion
— Coyctext sviteh Fmes axe A’Ma}\lj Q\epencleoii}.' on lwcure
S‘u_Ppofrﬁ R K S{aee,d Va1 el oy maching to machine
deperching on the mevoan Speed ;| the numhen of eq)stevs
must  he Copi aQLd e éxistemce C% Spe.a?al
instauctions . \
- Pically e Spe_ecl crangé $ ﬁmm [ 4o looo micrpseceonds.,
Context switch +Hmesg are n'dhj o/e,oexnc/mf on Hlw support-

T Y. ComPuten S s T G




Some  harrdwacre S\jS'\ELm‘:‘) e,mp\oﬂ o0 o more Sels E’g_ preCessony
"T‘E,ST;S’N‘JT% Yo ceduce &he amount Condeact Sw\i%:ﬁj Hme . \p\n\{n%‘}t‘
preceSS 15 swidched (Hhe following nformadion is Ferred !

~ pregreum  Counien.

- echeduling TnToermadion

-Prse and hm.llx Wegals‘rer*r Nalue

“Cumrorently used aregister

'*dr\cxnaed adate

-Tle state

- ACtounti ng -

iF:-m cess P | épe:*rrd_ﬁ ng _65{3 rem . Froce J:)Tl]
] InterrruPt 0or S4stem call
EICCU—*!T . L — i

1 [SaveState into peB, | )

. \
: I 14 le
Reload state f om PCB | ./
T s
| S ] i
‘Iclle Iniw_t__arrgﬁs’tem:g_ | .ﬁEDCec n9g

N TT—

- —

15ave Stade inte PCB,

,-f £ @ T b |
_} rx_, el s M | ’ ~2o |
|

E:xﬂ(t-d'lf‘-j\ '/! -

Fq: CPU swidh From process to process .

Inder - process Communication CXIRC)

~Tdex - process Cormmunicadion o TPC 15 a mechaniem thad allews
procesSes Yo Communicade and share date with each other while |
they are aquoning: Since each process hos 118 auwn memoTy Space,
IRC provided condaolled methods foor exchanging inforrmadion and
C’bofrd'lnad‘m_c, actons. TL helps processes  wionek erge_&’hﬁrr e P Crend-
-lj and So.-[v’el.l‘.‘ N an opermd?r\ﬂ 8ysiem .

- Thé~re ame c:.PpHCcdlons thad nvolve each excecating  mulliple
procesSes Cc)ncullrrer\t\g © processes worlk %g%m Yo perform
application - spe tific tasks . They are referred to ag as ~openvating
ProctessSes,

- When muﬁfple Processes wun on 6 gysterm Contarvertly and mare han
one Process wequares CPY at the game Hme s then 3 becomes £45en
el do ceect any on€ pycess Yo whida Jhe CPU con be allocated .

|
|

T, Compud e Q Morg . V\‘SG‘-*ECUT |




To sexve this purpose | acheduding 15 ~vequired .

- Noveover « he mulliple processes amuaming on a System alse need
Yo inlercemmumcde in ovder to cetlprocade seme dada o inferrrradi-
—oN .

“This kind of inder Communication belween severral processes 13
vefPared to as TInter process Communmication (TPC).

Overvview Of IPC:

proCesses execuding conCumrrently in the opevaling system Might
he either ‘\V\Acpenc&eﬂ} processes o Covapma_f\1n3 pTocesseS.
Tnlerprocess Communication @PC) 15 a Sed of programming \njer-
| -faces Hhak allow a programmenr to coovrdinale ochividies among
cl'iq:@’\’er\'\_ progoram procesSes H’\odi Can Opun Concw\m*er‘k\ﬂ N an 05
-~ This allows a program ‘o handle many uder mrequestd ad the
Same time . Since even a Single user mequest moy aesuld in mud -
|~ Hp\f’_ processes (Tur\r\\\ng \nthe 05.0n Jhe usenr's behal € H\e pPro-
—cessel N& Ao Communicale wh eath other: The IPC interfates
\makes this possible.

~The nterocess communication 15 o Sed % Yechniqued fer Hhe eotch-
-ange of dada among muliple praesses. TPC techniques divided into

| me thods forre synchronizadion MNessage padsing « Sdored memory

| sk

Two Jundamental models allow Wex - process Communs cech on as
explatm  below ! -

Shacred Mermony Model ¢- | | process A
—TIn the above skhaved me Moy model , 00 | 4
F
[

| common memary Space 15 allecated by +he
kenrnel - -

~ Protess A comiles dotainte the Shared memonry
cveqron (Sept).

— process B con Hhen d'wrec’t\g mead s dedal Lorom

the Same Shared memony region Csiepa).

- Snce both processes access the Same memony
Segmeni ' ’\'H.E': melﬂ'\a& s 'FUS'\, ‘Dui t’Tequ;r‘reﬁ ; Kerrnel
Syncheronmization mechardisms o aveid conflics |

when mulbiple protesses @eadlWaite Simultanecusly-
-£.q9. - Mulliple pecple con edd the document cd the Same time in
| haved Qoogle doc.

— CommuniCadion belween processes Wsing Shaved mMemonry
crequires processes to Shaved a memony Segment, the mplemend-
~adon of which 15 handled by the pregrammen . processes can uge

| V. Y. Compulen | o Mars . Y\ TGU-‘;W




5 haved memory {or extracting 1nformation a5 o ecord from anofher

prrocess o5 well as for dellvering any 9petific inforrmation to otherr
pryofesses.

Messaqe Passing 8-

Message Passing 15 a method woherve preesses Communicade by Sendi-
-nq and aeceving messagqesd to exchoange dada . One process Sends
@ message and the otherr protess qecewves GX s allowing Ahem to
Sharre \nYoormadion 1 MGSSCLQE Du‘b‘?:)\\ﬁg\(:cm be QCK\Q\JP.& '\}IN(TQLLSH

A\ ffevent methods \tke Sockels |, Megsoge Queunes oor Pl pes -

_ TIndhe above message pssing model, Protesss  process A [M—
excchanges nformabon by Sending and recewing e
messages - Through the kepnel. process 8 [TM e
~ process A Sends a mesdage to the kesnel. . S
-The kewrnel them delivers the message to 1
process 8.

- Herre, procesSeq do notl share mennory livee-
-ty Insieod , commaunication ho,pp(yns Via | IIS——
syslem calls .(3end()y recvO) s or Sim'ilam)- Kernel IM_ |
= This melod 15 Simpler and safey +han. =
Shasred memoary hecavse Hhexve's no sk of oNerer i +ing Shanred
dda , bud L ‘ncuers gnere overrhead dua to kennel Ynvolvement .
-~E.9.- Mullple people send upddes 4o a group chak , bud each messaye
goes dhough dhe server be fore othens see &4 , JSke processes Send -
::.'ng messages \nsiead of or\'recjy\\j 3}1&{\:“1(\9 Moy .
—Tharead 5 9-
— A Hrread SomMetrimes called a L\cj\-d_ \,\\e.xa\\i pracess (LA P).is o baac
unl of ey wWlizadion; 8% comprises o thread TO 1 @ progyam
counden”, o meqistenr Set and a slack.
= Pl 'HV"QO\A “‘3 O\ﬁ’l}med y TS G LL!'\o\’L Coﬂ.(umfrﬁnf_ti Wi Hain a process
and LOuJ accels JCO'Hwe enhiaore Code and éoia pcmr-tg Qé +Hhe protess
Thus » Thareod of +he same procesS can Share ey code and
dater with one anothemr.
— T shares wvh other threads helonging {othe same porocess
XS codtn Sechon ddd® sechon | and o¥hen @pmajf\nﬂ - SyStem
resourced ) such ' as open Rles and Signals .
= Edd\ ’H\‘T*E&Cl ha s &}5 oOwWN ProgTam Counten, mgiﬁkm 3¢, cmci
stock gpace.

- Thaeads share code, dada ) and opevating sysievn mesourrces withy
e AL same prmLeSS-

T 1 Com Pud e \\ Mas, M.J. Gui(lfT‘ 1



Advantages of Thoeads :-
~ Threads improve the pevforrmance of a progroam.

— Concurerent opeaadions can be Qchieving using thoeads yorvthan
a P’TDC&SS- :

—- muliiple threads ave useful n a multiprocessor system whene
"'i’ﬂﬁo.cl{‘) yun cor\(umren’dg on i“‘.ipaTde ProCEsSSoTs .

-ﬂMulﬁPle Hyreads alse dMprove program peTiormance on 6‘m3|e—p~mt—.
—ess0r systems by permiting 4the ovenlap of input and owdput o othen
Slow opevadiong with compulational epervadions.

- Thread. minimizes conlext Swidching Yime.

- A process oA mulﬁple Mreodsd makes aa(re_oje Semvenr Yo
example pyindenr Servens

- Recanse 'Hﬂ"t’ac‘S con shaye Common Olcdfla '\Snaj do not need to use
Anker prrocessd Commun) cakion .

- Condenct Swiching asre fuat when coorking Witk Yhreods .

Benefits OfF Threads ;-

A Tharad 35 & gwngle Sequence Siyeam eovihin @ orocess - Be cause
Hrreads have some of Yhe propexhies ol processes, H«@j ave Some-
~dmes Catled l\cjhtwol hi process . :
- The benefts of mullithreaded preqmamming are calegomies os:.
- Responsiveness s- Mulfithreading an inlerachve opplication may all,
a program 1o Continue crunning even i\ f pasl of dd us blocked oris
‘F’eﬁfot’rm‘\ﬂﬁ a J\eng%ﬂ OPW"‘OnJ %me‘bﬂ ‘ﬁcrrege’ﬁ'r‘ﬂ rrefbpoﬂe‘we_ndg's
o e uSery. . -

Regpouarce Sh&fﬁwﬂ 3~ By defauld ,4hreads sharre Yhe memory and +he
cresounces of the process to wiich they belong: The benefil of code
Sharing 15 that St allows an application to have several different
Yhveada of GC-\%\J‘\B:\ Al admieh anthin Hhe aame adderess & pace.
EConomH = Allocading memony and escuaces for process creation
15 Costly: \\\J‘m}udj . because Hhareads ahave cresources of Hae
process to which they beleng » S& W5 Move economical to creade
ond Cordext awidh thereads: Tt can he difficult 4o qauge empir

-\ C.eLLkﬂ Yhe A ffevence n overrhead Yoor creating cm:i pnoumatning
0 process aather than o thaead 5 buk in geneval vk us much more
Hme consuming to Create and manage processes than thoreacls..
Utilizadion of mulkiprocessor RAachitectures - The benefis of
mulfithreading Gan be greatly increased in a rmulkiprecessonr
acchilectumre . Wheve 2ach Fhread moy be qunning in parrallel
on o different processer R Single Yrreaded process can only
aun on one (PU , fo makker how mMany acre availahle . mulle
i%m&aﬁ]nfﬂﬂn a mulil - CPU macking increase CoNCusrrency
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~USer \evel Thyeads -

Concept Muldithreaded programming 2-

~ A thread 15 4he Tundamental wnil of CPU e Ui.L\\I.GJHDﬂ A
Yhereed 15 o pTog(mm execution thad uaes Yhe aesouces of o
proless.

- A toradiional e heovquaieighl process has asing\e thereod ot
Cont¥ol comprises asimgle twreod of cordarol die. 33 con execudo
one task at o Hme and hud, o qeflared to asd a s ﬂale-—-%ead&_é_
process .

_ ~I¥ a process \\QS mulllple dwreads of conderal + Ok can penr@m*m -

more Hhan one task ad a Hme, such a process s known as mul-

-tthereaded process.
- Fig Shows the single Yreaded apd mutlithwreaded p'roCesSeS_
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— e - Slack Srack | Grack

Theread —3\ | s C L
4 | .'I -”J ‘n
( i ‘ <— There C\d
( & | : \2 1
_ :nngle Hoereaded pmcess Mul,thwmeqded prmCESS

Tgpes of Trreads 3-
There  ore tewo +qpe€> of thoreads.

-

— Usen leuel Thread - _ I
s l (’ Tne b \ M‘J y"f(t\.l_. - M=

-rﬂonuged entively in User Space wsing Q Parread Labronry H«e
kerrnel 49 wnaware of Hhem. i
"'%u_“n-lc}\\ﬂﬂ betkween ULTa 15 fast Since 0»{\\\_4‘ pregyamM Counienry fTEBt |
-Glens s and Slack need to be saved [ avestored.

- ®o_poll Tequae aystenmn calls for Cvealtion oar management, 1 fm.kmﬂ
them \ightioeight - |
-~ I one dhvread sakes a Hocking sysiemn calls the entiove process
5 blocked. |

— = ﬁd\ec&ul\ 15 dont b'j the Qpp\q\(lcs};on A5l ¢ wiich may nol be

as d‘—f?\caer\i as kewnel—\evel scheduling . |
- Cannol  fully wWlize mulliprocessor aystems because dhe —— ]
achedwles processes, nol \ndiwidual user- \evel Yhreads.
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—— ._‘-ifnﬁ’_ﬁmﬂi.l‘_, .
Kerrnel gpace

Kermel - Leve| “Troreads -
o MQI"\CLSQCI &}."recH‘j bg the open-cdmﬂ Sysiem
kexnel ; each thread has an eniry in the kenrnels
thread dable.
~ The kerrnel achedules each Hvread indepe
ﬁAer\j\j .a_l.l.mu}]r\s dorut pcm*CLUE’J. epcecudion
on muldiple cpys /cores.
- Nandles blocking aystem calls userStace |
effich P_ﬁ'Uj s W one ’H’\-’Te&d b\ocﬁcs, [cerrnel spale |
Fre kemrnel can Fun another Hhread Faorn |
Yhe same process - . _ [ < .
'~ provides hefler load bolanCing acwoss pro <~
cessoas Since the kernel contacls ad Heveads. |
— Condext anvdhing 16 slowerr Compared to /C oU )
| ULTs because i requarres Su_’):r\dnir\_g between— 7
usenc mode ond kernel mode.

_*Imp\emcnh:!'\.on 15 mere Complex and aequires Yeequendt (nfervact -
-fon wHha the kerenel.

SN
|
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Multttherending Models -

Many Syslems provide Support Yoor both user and kexnel threads,
reswing N different muldithereading models. Thaee types of mulis

| —thereadng ™odds Tmplemented.

One -to-0One Model 2- . : eclSen 1
. The cne-te ~oné moc&-el ﬂ'\CLp% each wsen Thveos
| thoeead 4o a kenrnel Hhread. ‘ "

[ - Tt provides move concurrency +than Hhe | I A kenne)
many - to-one snodel by Cllloujmgﬂo.no’rhm #n(!f) E.,) ‘:f:)ﬂ hreod
~ead te wun ewhen a tharead makes o blodking Sysiemn catd § 34

adae AMowss muﬂ?\-\)\ﬁ *"hme&&% 1o _aun o ?ma_l.\d on mu_ﬂjprr,
~o(eS50TS .
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Advandage of One-to-one model 2-
- Morre conturrenty because of mulliple Yhaeads con Aun 10 pafml!d -
on multiple cpus.

'T"\u_l.hplﬂ theeeads con run pacalel -
- Les% complication in the processing.

Disadvantoges of one-to-one medel -

= Theread  creadion invelves Lighl welghl process cveadion.
’E\an“g Fime ath user's Avread | \ceﬁmel veod Vg creaked - _
~limihirg the number of dotal dhaeads.

- kerrnel  Hhread 15 an overheod

- It aceduces dhe performance of sysiem.

[qﬂﬂ to One Model — T el : LAser
= T\ne many to one medel maps many uSer “Pread |
level dhrecds 4o one kenvnel thread ‘F‘n'recuol l

management 15 done In user Space S0 JF U5

efficrent , but the entire process will block Jf a

troread nakes o blocking Systesm call.
rcm\\j one Havead Con GCceld the keynel ata /\Hcen»n"d o -~
Hme . Mulliple threads are unahle 4o qun jn pacmllel sn onoldd
prrocaS.Sorr*S’ _

Ad van. loges of Many-to-one Model @

- T()’\G.LL—H orrrla_b]e

“EOLSg ‘o o\m with few aysterms dependencies.
= Yalnly wsed in \or\guage aystemns, periable i alberoer €5

- EIficient aystem in terms of pem%frmance

_~one kernel thoread ¥controls muldiple asenr Madﬁ

Di9adv '\ﬂ{\JtJ of Man Y to-0ne. Model = J
—_chmot ‘take cxol\lcxr\-}qge of pamllel."\em- =  User
- one block call blocks all usex +bhaeads. A Worpore)

_MTH_I to M\r. Model | _ ‘
-~ The mawj—'\‘_o mar\H moclel mu.U.Lp\ecces mMainy LSenc | .

level Hhaecds to a Gmaller oo eatual numMmber of kermql b4 ‘
Nocreads . A

- The number of kerrnel thareads. may be gpecific
to elthenr a panvticadar application o o

Py Hcudory maclhine - L | #
-Tms model allowd developex do cveds ) T
a5 many «H\f‘rem:lﬁ .
Concusrcenty % Not, gaumed becauae $he kewnel can schedule oﬂlﬂ onge
Mrread ak o M me.
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The  one-to-one model allows Jorr greaden concuoryeney rbut +he
o\euelopew boa Yobe caveful ndto caeate Yoo mang threads widhin,
an apphicadion-

r.':"'.ﬁ\ftlr‘,'lﬁf]é‘ 5 of Many - Lo - ma n model - _

- Many Yhereads n be created aa per usen's aequiremend -

— Mulifple kevnel oo equal ‘o user Hvreads can be caecded.

s .:Lcl\fr;m“‘x‘?\ f!ct’: of many - to- many m(;,.-_l 2l s

- True Concwryency canncl be adwieved

%— Mulbiple dhaeads of kernel ae an overhead fot openading sysiem.
l

|

- perrfcﬂ‘maﬂce is lead,.

E‘J’:e(.‘q;tf Prrocess Commmands |Tke : top, PS, kil wald, St cleep
|€C£6'.'¥1 mce .

P35 command @ ‘
- When o program uns on +he Systemn 138 qefenaed o a5 a process
Dinuwse 35 o mullidasking epevating systems wmch means +had
Mere. han one process can be achive al once. )
- To _know Hhe statug of protess s command 18 used. Ps Stands fur
oroceds Stedug . The BS commond 18 vsed Yo d'xSplaﬂ Hhe chagat
terishics of a process .

Syntase ' PS [pphion] .
e-4- defaul S cConmand Show only Pﬁofﬁggﬂs’“‘c‘—i E-Q_]Onﬂ
do ¥ne cwvmend  user and thak oce TUNMNG ¢ N e  currrent =

ool . .
Bos
Pr® TTY TME cwd Os
30 ol 003  Sh
56 ©) o000 Pg e .
% _ -

| 'JCOP Cammand - |
= top <tamd For Jable of preesses . ps the name Suggests it
o“SploifS atisk Oﬁ- processe s W dable Torrm '
= %P c_gmmand ‘IS used o shoed '”H\e L\‘.f\L.U)C WOC&S%%- I‘b]
provideS a dﬁr\um]c aecl - Hme V) ew aﬁ’; the aFunMing Sysiem
USLLG-LLH. s Command Shows the summorry nferrmotion c%ﬂ-ke
syStern and  dhe list o({ paocesses ow thaeads which osre curr-
= mor\r}aeg % the Uinuse  Kewnel .

YN Fanr 3rop "

K\ Cemmand 2~

The N rommand o dhe  mesl Common/j used command o Jdermnde
o. preces$ The Kill Command will kil el process using the kil

Y ComPuden o | & Mrs. M. Gudar




Signal and PID qwen bythe wser.
The QY Command allows youdo send signals Jo p’rocegSeS Eaje;l
on rjrhwl P'ﬂff’/gg ol |

= Thhe Command. US&J[ do ope oveve PID pumbenrs as s Cl'*fjumc’/ﬂjs
Syntase - i\ Csigml] PIo

Wat command -

Wk s a buidk-1n S\-\e\\ Command which waid For a gven process
4o Complele \ and qetuwns 1S exst sratus. wett weddd ée‘]‘ Hhe |
proceds \dern) Fied \Bj process T P id rand Teportd oS Aemnad-

“opn SYadus - )

Syntax - otk PIv.

£.Q. ootk 222 .

— coatd For protess 21\ Lo dexminale ( and  gedunn oS
ff"/x\c% SAQ,M-

EL‘CIJL Commaﬁd - The 611“_ commond ex1}s the Cusrent
Jerminal or 5]1&)1 . The exit Command Jevminades @ Scfﬁp{
Just as 'n A ¢ progoam.

—-%.(mth" exit .

E . The Simplest use ¢ the exit Command 1S w thoud any

-;mm;mef@\rs \Whex Eaft’cuje& x a0t l) close dhe Carrrent
-“'E’J"EWJY\CLL 2eSS\o N .

Nice  Camnmand. o~ )
- The Linux e Command allows us Yo laundh procegse S wavHh
alerved  pracmities ; whidn offects precess Scheduling |
e nice Command 15 used Yo Starl @ newd precess aitth a Spedi.
oL ;rnomﬂ Y rown 0.55 Hhe nice vodue QA dagher nice Nolte

Jowers fhe process’s pnrraq"m‘-j ctobile a lousenSalee yalue Siove.
.0.8es Ok,
5xjn¥qccﬁ mce  -n Lnice Value) =
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Unit - T process \V’Ci_r\cx{;le«“ﬂ-afuﬁ Cco 2)

I 0 A = g~ — - " )
L ? L ‘i \ 0y 'I‘z q ‘--[L_r"‘" -.\),\ We r y -

o

| |
Y ovaw the process stale diagram. (A-2019)
'2'7 Oyo D O ﬂa-:d J\ubeuecl alxcxg‘rwm pn*oteAS 6'¥a_i.eCst{mmeﬂ§
3> wah e the 53f\“fqpc. a:bt Slef;p omd i\ revermnand 4, Cwinten2o 13)i
4Y weile commands Jo odd deloy dn a seadist omd devenade o
voceql C‘b’umm-ef‘r- 7-‘02-’2—:) N
S? ®efine process angd PCY Cuovntery (lom?))
6% Lst diffevent Yypesef process Sc heduderrs (aunmer 202u)

L\' - Marks i uesHon - : __

¥ Explain  proess comvol  Black CP(@') wirh Neod (:\ﬂarram(w@
22 @?f@meﬂ*\‘\oie S\"W‘Fed mﬂ“ﬁ\oi‘f and messaﬁe m%‘i‘mi ng_,(&u)
3) pepladin Scheduding queues m\*j\n saable éi&a«mmfs*li’f\

&) E‘J.LPICLEN: PS5 Command woith any Foury @pHon (co -\a)
S) Explawn PSS and st commands oot b gusdeble eﬁ(&l”-\

6) Elp‘(:tzm "*K{P-E f proCess Qcﬁ'\ﬂolulen”(wr\%‘)
a) E‘)Cp\cxw Conlex L Swo ¥hing Cw—'lﬁb)

A Al . Q __- 3 =
~ - Maxlcs qurt SHon

B o date  Nulifthoeading Models woirh fiead diogram(W-19).
23 E:ip!aim ane- ro-oneé ?‘\Mﬂﬂ»frdlng M@A@J ea9)s CL\CLSTClm

€ Sl anpneny—22-) .
2N Excploan FPC Qsin P | Mermnorry and  mMesseage pasSing

e gaom oo
&) Ecplaffn SPC@ and  Context swvdning aoiihh Sudable

c;\'\&c:fmm Co-an)
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