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File

Process Control |

Management

Device
Management

Types of

Examples of Windows and Unix system calls

Information
Maintenance

System Calis

Communication

There are various examples of Windows and Unix system calls. These are as listed below

in the table:

Process

Process Control

File Manipulation

Device
Management

Information
Maintenance

Communication

Windows

CreateProcess()
ExitProcess()
WaitForSingleObject()

CreateFile()
ReadFile()
WriteFile()
CloseHandle()

SetConsoleMode()
ReadConsole()
WriteConsole()

GetCurrentProcessID()
SetTimer()
Sleep()

CreatePipe()
CreateFileMapping()
MapViewOfFile()

Unix

Fork()
Exit()
Wait()

Open()
Read()
Write()
Close()

loctl()
Read()
Write()

Getpid()
Alarm()
Sleep()

Pipe()
Shmget()
Mmap()
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System Protection in Operating System Jsudal) alas & aliil) dles

LSy i smaaS) alas ddass) g 3aaall 3 ) sall ) Gaeadivsall 5 lilaad) sl al sl g g (8 aSaii 401 ) Al s
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cJ}SAA}AMMJJ\}A\eMeM\‘éAMQWj\ca\)adsu\wﬁw .
A cadY) e eI VA (e B S gal) preadl e

Protection in File System ciilal) ali & 4 leal)

pxinsall by Glal e Blaall g Jordiil) sl (e Coagll 5 adiivuall Cila slee (o S (g 383 o ¢ gaaaSll dalaif 3
Gk 83 Adlanll b 55 Sy LTI ) smsall e J gl (0

Types of Access Jsagll ) il

Opeddiuaall 8 (e L) J pamn 1) 080 Y Al il s Y g Alan) ) aadionn (5 ilae J samn s Led A cldlall Ui
bl ) s sl o153 a aadl DA (e a4 aSaial) J gasa gl Jagest el A1 865 Alaal (e g 53 sl 0 AY)
sac 8 Sl Sy slhaal) Jgea gl ¢ 53 98 Laaad Jalse ac e 3l axiiie Y 4aie aie o Jga sl o e oSy
rbilanl) (g dilise g g3l
e Read - Reading from a file.
e  Write — Writing or rewriting the file.
e Execute — Loading the file and after loading the execution process starts.

e Append - Writing the new information to the already existing file, editing must be end at the
end of the existing file.

o Delete - Deleting the file which is of no use and using its space for another data.

e List— List the name and attributes of the file.

L e A S Alenl il (o sl i Lt aSat) Uil (S il 5 Ml Ll st il ke (Jio e
sl Gubaill daulie 0 665 Ol Cang s dilise Cige 5 Ul 3
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toh WS pailiadll o3 (e (any s il alail dilide (ailiad cllia

Batch Processing <ilxéall dallaal)
Multiprogramming sl a3
Interactivity Je &l

Real-Time System (g&sall <d 5l Lokl
Distributive Environment 4s ) sall 432l
Multitasking aleall 22e3

Spooling <& gall (g 33l

vV V V V V V V

Multitasking algall aa
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8l e S multiple programs saaxie el 245 / multiple operations
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A g A3 53 gl Uil el alaaiul) 8 il oda Judil) dadail yghaias -
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Multiprogramming 4w ) s
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Main Memory

2 / Operating System
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Execution in
progress

(Waiting for CPU)
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Process 4zlad)

Jiar GuS e e dleall Gy pad s Al 48y yhay 8 o oy Alead) 2885 ()5 285500 48 el o () (3 (o
um,@@m@uhu\ _)3}:\,\,«55\@.«\)4&._\35.'\c:%..i:::\...ngcl\\_)\.,\zg}cﬁw\guweﬁy&d\@b‘\ﬂ@\ﬁh}
ML&EJS\J\GBGALUJg;\d:m;ﬂeﬁ:umc}cab_)ﬂ\uﬁﬁ‘))s&d\ew\wgdﬁwc.uASccAL\_).\M (A% A..)s.\.ue)s.a
oLl day )i ) dasnii (S s lae ranaay

Stack s @
Stack -
Heap 25 o
Y Text =i o
Data —Uly e
Heap
Data
Text
S.N. Component & Description
1 Stack: The process Stack contains the temporary data such as method/function

parameters, return address and local variables.
ladl) ol i) 5 J)sall 4 5all L e Stack J (s iy

2 Heap: This is dynamically allocated memory to a process during its run time.
Lebiradl 8 5 oL Lo dland USpalipy danadie s SID o

3 Text: This includes the current activity represented by the value of Program Counter and

the contents of the processor's registers.

4 Data: This section contains the global and static variables.
Al daladl ol yrial) o andll 138 (5 ging
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Program gt

meSl mali A ay Lesale yland) Cpdle f a5 1 5has () 5Ss 38 dmaal) cilaaill (g 6 S e 3 ske gmali sl
C el Aaly O i€ Janay el o i ¢ JU Qs Ao dae 53 45l 55 500aS ra oo Adad 5
#include <stdio.h>
int main() {
printf("Hello, World! \n");
return 0; }
LSl 5 i saaSll gral 53 (g0 Ao gane () JLiy Age ) sl anly Ba3ae Aage 55 A i el el 3 (e 6 S oy
laa pll dlall ¢l it

Process Life Cycle dsleal) 5la 5 4

o3 slavl Of LS cddliaall Joadill dadail 8 Jal jall o2 Calias o8 Adlide CVs e el Leild ddlaall 35 o3 Laic
Be JS A AUl eV saa) e dlead) Jails o (S cale IS0 5 3aa ge ol YA

Schedule / Dispatch

Completion . .
e o p N

Priority / Time

I/o
quantum Request
| /o
Completion
Suspend Wait /
! ready block
Resume Suspend
Suspend

wait
Process completed /o
but still in suspend
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Suspend ready @13, 6
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sl el aeiulI Al 8 (bl (S 3puluY)

3 SIA A dleall dalise 58 55 il plas e cand caiill e 4560 5 cald dplae 5 5 Aakian s )11 5 SIA cilS 1)
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Suspend wait JUsiN) 3udas, 7
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)51 Abend el gy g 4 30 5 ,SIAN & sy (of Jumd) (pad e )) gl Gimmy i Jnilly ity a5 1503 Apeass )
A Uil gy g At )1 5 SIA1 8650 ey a2 lllel oda S5 oY)

Operations on the Process 4! 8 cilileal)

Creation ¢ssil). 1

il 3 jala ()5S g (At ,ll 3SIANN) B oalal) HUSTY) A8 8 Jaie g 3 jals ¢ sSiu dglaal) oL 3 jaa
Scheduling g, 2

oy laddii 8 oy sasl g dglee Judil) alas Uiy 6 jaladl Ui A8 50 e sall Cillead) (e a2l G (e
Al gl s Glld 22y L2 s Al dleall LA

Execution i), 3

Al oda g el oL Uiy 5l ) Al ) dlaad) o 98 W2 3 aellnall Ty 2l dlead) 4 s 3 jaa
GAY) Glleall 385 8 el lay

Deletion/killing Ji / sl 4

ol ) 53 leal) ol a5 (PCB) dubeal) (Blaos i siaus Alaad) sl ol S cileal) (a yim i) ol 3 yaay
el

Process Control Block (PCB)  cibsleal) & asail) Ak
e DA (e Alenll b oSl ABS a2y Alee JSI Qi) ol Lo Jading ilily iy o ilileal) 3 2Sail) A
iJsnll b e ot LeS Aleall il Ao 31 il slaall maans el 3 aSatll ALS Jadin 5 (PID). Aleal)

S.N. Information & Description

Process State: The current state of the process i.e., whether it is ready, running, waiting,
or whatever.

2 Process privileges: This is required to allow/disallow access to system resources.
3 Process ID (PID): Unique identification for each of the process in the operating system.

4 Pointer: A pointer to parent process.
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Program Counter: Program Counter is a pointer to the address of the next instruction to

> be executed for this process.

6 CPU registers: Various CPU registers where process need to be stored for execution for
running state.

7 CPU Scheduling Information: Process priority and other scheduling information which
IS required to schedule the process.

3 Memory management information: This includes the information of page table,
memory limits, Segment table depending on memory used by the operating system.

9 Accounting information: This includes the amount of CPU used for process execution,

time limits, execution ID etc.

10 10 status information: This includes a list of 1/0 devices allocated to the process.

- LY Aty Adlise Joads dakail b Adlide Cila glee Slo (g giad 38 i) sl e JalS (S8 PCB 4y aaias
Cillaall b oSatl) A0S Javie Jandadi oy Uin Lleall gl 3 jaa Lgdda Sy cla e Jlsh e 4lall PCB
Process Control Block (PCB)

Process ID

State
Pointer
Priority

Program counter

CPU registers

1/0 information

Accounting information

etei.
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Ugaa el e Jie Fatal Error 7ol Usd ddeall catss Allall o2 i : EXist Error Ul cuus g g A1 o
Asage e malid compile <l
4z same i 3eY L (e dglead) 4 caali Uad e 0 lacledl oSG La s : Error Fatal g Usd o
381 8 2 s e e (S A ALY 1 jhia e dadlls
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Inter-Process Communication <lilead) ¢ Juai¥)
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Event €
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) Alaall Gl )8 ML aalll saall e Jganall o 56 cililaall o3 (s3nY 4 S sall Aallaall 83s 5 panady 5 il
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Medium-Term Scheduler all daw gia 4 gaa

Ao Aleall ilad oy 8 3 SIAN e clleall AL o5 swapping Al e s (A g2l Aau gie A gaal)
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S.N. Long-Term Scheduler

It is a job scheduler

2
Speed is lesser than short
term scheduler

3
It controls the degree of
multiprogramming

4 .
It is almost absent or
minimal in time sharing
system

5

It selects processes from
pool and loads them into
memory for execution

Comparison among Scheduler <Y gaxall ¢ 4 e

Short-Term Scheduler

It is a CPU scheduler

Speed is fastest among
other two

It provides lesser control
over degree of
multiprogramming

It is also minimal in time
sharing system

It selects those processes
which are ready to
execute

Medium-Term Scheduler

It is a process swapping
scheduler.

Speed is in between both
short- and long-term
scheduler.

It reduces the degree of
multiprogramming.

It is a part of Time-sharing
systems.

It can re-introduce the process
into memory and execution
can be continued.
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sl L) ) L a5 (n oonl) i 5301 28 51 e e (31
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Waiting Time Ui <d 5
Y] < 5 L) (CPU) A0S sall Aadlaal) 3as 5 (el oy s Alaall ol (o3l 28 1) e e 3l

Response Time &aiuy) (). 6
Qg}.a’é)n ‘JJY Zﬁ)S)AM :\;“.:u.l\ ’5.\;}&:— UA:J\A.:\S d;ai:gg.ﬂ\ &)S\) arrival time d)‘d}j‘ &}Uyé)ﬂ\ e
REENAY

Context Switch Gbed) Jaad

OSar Cuny PCB Aleall 8 oSl S 3 43S el Aallaall 3aa 5 Blans ) Als sabaiual 5 cp3a3l 401 58 Gland) Janis
Sam 5 A e (8 Baneia len] (Blnd) Jine s L 038 AT | BAY 5 (o6 AL it (e Alen]) Bkt Gl
multitasking operating aleall 2aeie Jsfill alai <l jae (e Gl 12 3 Bl Jaag aey 5 33a) 5 43S e dallae
6 sine Jadny Bland) Jase o gl s AT ) dddae 285 (e & 3K pall dalladl) 3o g o gy Jganall o 58y Ladie 5 _system
L ol dlaall Ciia 5 345 S jall dadlaall Bas 5 (e Ledll ) o5 ) Aleall processor registers gl O o aaen

PCB dileall & oSail) A1 8 doleall (Bl Jilad &y

CPU
Process P1 Process P2
Interrupt or system call
Executing l
Save state into PCB1
Idle
Reload state from PCB2
Interrupt tem call g
ldle nterrupt or system ca Executing
h 4
Save state into PCB2
Idle
Reload state from PCB1
Executing l‘

O XS Lagi Joauil) 4l 5 CPU 43S yall dalladl) 335 5 Jals ( Process 1 and Process 2 ) cxivlee il Jiay oMo JSI
fulee S Galal) PCB J) Jsant s Jaia dulee JSAI
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Scheduling Criteria 4l yulaa
Al ainy o)) Wdas el clleadl Jpias ahi Con clled) Jadi 8 pailadll sl e Al de
el e s laddit Cany ) Adaall (o8 (g0 2383 1 el e sl e dleal) 038 adiad 5 (CPU) 43S sl

:CPU utilization %S sal) dallaal) saa g il 1
dallaall sang oS8 o) ) Sbleadl M 4 (CPU) 4Soall dadladl saay iy JS JDlaiul
el JMaiaal) LDl 23 Y1 a8 A gaia (CPU) 43Syl

:Throughput 33 gl 45l 8 A8daial) cillilbull 4 2
(583 A lilee 4 Jamay sl kil [ Aadgi Jha | Gpre Sy s el Se ) lileall Jaxe G

: Turnaround time (TAT) Gtiwall cdgl) 3
(e G kel 385 By e G sl 8 ) ) Le dplee il o 53U )
G54 s Aleal) o3 2l o U gl Amliad) Al 6 gl g AR Al 3 Aleal) Tl f e g3 Jia

: Waiting time Ui <dy 4
Aalbdl saa 5 M) W22 J8 (ready queue) JUaiy) 48 gdiae Jaly HUSEY) 8 daleal) 48 jaind 3 ) sa
(CPU)& S yall

bl e laaall dief A g Jla Lled o gali jll 4aling 53 il 8 : Response time  4&laiud) ) .5
e calipall Jany Of ) 7 52 30 Uniia

laas Lgiiad Conaal) (e S0 5 A gaall 48y jla Jumdl Hlia) (e LSS alaall o2a
AN A5 e A Jlasll ) A4S sal) Aadlaall saa g Sl s
el 2 QLS5 i) ey LA QS 58 5 :Miinimize latency o
DA Clileal) 25 S5y o3 il 324 ) s 5 :Maximize throughput e
- ) gk A gadia Leiliy) 5 Ay S sall Andlaall Baa g (g 3alEWYI 3305 8 :Maximize utilization e

OS5 Y 5 43S pall dadlaall 3aa 5 aladinl (e el all mead ey Cus el ) (s Slady) 525 :Fairness o
al s el lgman cibiaSlall
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CPU Scheduling &S sl Aallaal) 3as g 41 gaa
saa g Jli ¢ 71 5a) / Jisl dlee sl o) ja) cilileall (saa) ki Laxie « MS DOS Jie Uni-Programming ekl
Baxiall 3.;.&).\3\ Qalai ‘55 Sy &es Starvation &);j\ A g ti\ﬁj]\ C;\.AA;I“».JY sc \AA} M.L&A&:I‘)S‘)AM ;\.AMJ.AM
eall (Ut san o o (5 AY) lolanl) 25 8 s laall Ul i g L 48 i B 3 5l Anllaal) Sm 5 R Y

. CPU 43S jall dallaall 32s 5 Lgaia lias (Al dileall

48 el dadlaall 3as 5 e cilleal) A sany i) oUsi » 58 Multiprogramming systems s2axiall dse ) dalail &
Aalide 4 gas e ) ) s Jaraiil ol aniliey 9 43S pall dadleall B2 54 gan o) a1 138 ansy 5 g Bl o] (338
el 4 aal

Scheduling Algorithms & gaad) cibua ) sa

)l e paadl g Allad A5 jlay el e Sllaall A gaad Bl aUas Lgandiog (Al Sl ) Al (e 2aall llia
1 sh Al gaall

Maximum CPU utilization 43S all dallaall saa 5l alasind usdl, |

Fair allocation of CPU 43S jall dalliaal) 3aa 6l Jalall (apaadll 2

Maximum throughput 4alisl 81 sl 3

Minimum turnaround time (_xiwall <8 5l (e 50 2al), 4

Minimum waiting time syl < 8 oY) asll 5

Minimum response time i) iy e SV sl 6

U Al d e 2l 4538 jall Aadladll 3aa ¢l lpianads ail ddlide Gllee 4 gany Slleal) 4 gan iy 0 68
:GQJQQM\MJJ;JMLSQQAJJU&M&UA Al

First-Come, First-Served (FCFS) Scheduling ¥ f axss ¥ 5 il (e 2 g
Shortest-Job-Next (SIN) Scheduling &l dage juail 41 s2a
Priority Scheduling i s¥1 &l saa

1
2
3
Shortest Remaining Time (iie iy yail 4
Round Robin (RR) Scheduling ¢:so x5 ,d5a 5

6

Multiple-Level Queues Scheduling < siwal) 3a0aia JUSEY) a3) 68 4 gan

e e )l Al aseai a3y non-preemptive or preemptive ddliul o Adlaul e L) Gl Al o8

L panadall i gl LS5 i Leilay) Sy ¥ Joil) Al ) dlead) J 5303 3 ae) Cus non-preemptive 48LiuY)
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Aaidie 4y 6l 5l 3 Qo Alae J ganall 3wy 88 Cun 4y o1 Y1 e aaiad preemptive 48liny) A sasd) o s s

Boala Alla A dleadl Jasi ddle 45 01 () oS5 Laxie < g 8
First-Come, First-Served (FCFS) Scheduling ¥si ais ¥ b e Dgan .1

V5l ol i gl Jomnin s Ll a5 ) a5 il gl) A gany (FCFS) Yool aada ¥l (o (e g eyl 53 o 5
dleall Loyl 5 (S 1) Starvation g sall AlSe Gisoa 4 FCFS Ao i 085 43S jall dalladll 3as 5 e
) (o el Y sl 23 W g1 (Al as GGdail A s s Adaluaall 43, 51l 034 Ll e pd) (g g i Sl e (e J5laY) 58 Y
st e )l Al 0dgd gl

JLY) s dolaall jeiid Ca g s non-preemptive 4l s Cuad A aal) 45 Hla ]

Starvation g sal AlSha st 08 4 ) sA N 08 gl e daplall s, 2

A gaall ilya 3 ) s A5 jlae e USEY) il o gia ¥ 15080 ¢ 1aY) A Ay L3l V) a2 A g e p ) e, 3
S AY

Example J&a

(1 cigl BP1 s AP0 i P4, 5P3 5P2 5P1 5 PO dsleall o yeay lilee 5 0 58 ¢ MUl Jpaall
Alat¥) iy il i3 Salal) JUSEY) Al 3 4 <8 ) 8 P4 duleal) Jemis 3 ) 3 JeaiP3 2 il L3 P2
A Gall alasiuly sy cid o

1. Turn Around Time = Completion Time - Arrival Time

2. Waiting Time = Turnaround time - Burst Time

Process Arrival Burst Completion Turn Around Waiting
ID Time Time Time Time Time
PO 0 2 2 2 0
P1 1 6 8 7 1
P2 2 4 12 10 6
P3 3 9 21 18 9
P4 4 12 33 29 17

Avg Waiting Time=31/5
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PO P1 P2 P3 P4

(Gantt chart)

FCFS  Convoy effect or Starvation 4slaall g 4.8 gal) il

13) 48l 5l 3Ll 8 Jlall 58 LS aenl) c (e Y1 5a (A 5Y) dagal) i 5 IS 1) AS) sall il 4o FCFS (a8
M Jareil) aldas el 3lSlae oSy g JalS IS8 jai a0 AY) (el a1 jlas o5 38 55kl je jes A culS
Ay i o3 jalall ULy AEl el Gyl 8 oY) Ol ci cllee e 43S jall dalladl Bas g cilias 1)
2850 3 dageall S 13) ik 4 3 pall Aadleall 30 5 Ao Jaand V08 Ll iny Lo (adiall Jgua o)) g clglee o

.Convoy effect or Starvation g sall sl 4! sall 5l cens Lo 138 5 Aall Sy sha G5 (5 i

The Convoy Effect, Visualized Starvation

Longer Job

Shorter Jobs

S

In the Example, We have 3 processes named as P1, P2 and P3. The Burt Time of process P1 is
highest. The Turnaround time and the waiting time in the following table, are calculated by the
formula:

Example

Turn Around Time = Completion Time - Arrival Time
Waiting Time = Turn Around Time - Burst Time

o) 58 Llaall Jsam g g 8 IS (p0 a2 iy HUSTYI S 8 (W1 A el P Alead) Jusl (W) 53 Ll 3
138 (5859 51 P1 dulenl) 2iites 43S sl Andlaall s2m 5 (8 ¢ FCFS (o8 Lo (0 Aol 4a 3 )3 0 155 gaenll

starvation g sall e Sl Jsaall 138 5 Lall (midia L pea s 5 o e a2 1) e A
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Process Arrival Burst Completion = Turn Around Waiting

ID Time @ Time Time Time Time
P1 0 40 40 40 0
p2 1 3 43 42 39
P3 1 1 44 43 42
P1 P2 P3
0 40 43 44

Avg waiting Time = 81/3

O ¢ i g 3 P35 P2 s,aY) clileadl 5 Uiy A8 Al ) cilia g 28 P1 dgleall S 13 G g bl b
d}bu‘w(ﬁ‘;)ﬂ‘;&QQﬁJw‘m‘)my\iluj\&u‘)&y“;m‘du‘@aﬁ}BJP%&)}MMU}Q
Jsaall 138 8 8 ()5S U B o) W) ¢ 3o 5 44 4t g e 3 Jsaall

Turn Around

Process ID Avrrival Time Burst Time Completion Time Time Waiting Time
1 1 40 44 43 3
2 0 3 3 3 0
3 0 1 4 4 3
P1 P2 P3
0 3 4 44

Avg Waiting Time = 6/3

Shortest Job First (SJF) Scheduling Y5l daga sai g2a .2

o 25 g JB1 3 Alaall Al o s ¢ SIF A gan (3 Led sy 5 8 5 ilileall A gans SIF A g Aa ol 53 o
215 ALY (e oS ) Lgiind 5o Al yLall 53 U 3o abl (e 5 ialad) SUSEY) Aald 3 dalial) luleall 405 (yy
. Starvation ¢ sl A (e ilad 28 Ly i Lol | Alaia¥) g g HUREY) Jaus sial )
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Example

In the following example, there are five jobs named as P1, P2, P3, P4 and P5. Their arrival time

and burst time are given in the table below.

PID Arrival Time Burst Time Completion Time Turn Around Time Waiting Time
pl 1 7 8 7 0
p2 3 3 13 10 7
p3 6 2 10 4 2
p4 7 10 31 24 14
p5 9 8 21 12 4
P1 P3 P2 P5 P4 |
0 1 8 10 13 21 31

Avg Waiting Time = 27/5

@A gl [ N0 sl (e il aladia 848 6 dad allia ¢ oS MLy 0 gl b dlee o Jaai ol Laadl LS

b Aaliall llaall (g 2 g S8 L A Aleall A gany Sl allai o gy e ) sall g5 (Y1 Aalanl) 4 Jucad

) elln A gany Jsanall o st a3 (e g B jaladl JUATY) Al 8 Jadd saa) g Aplee Lol (V) a5 5alad) Uiy Aals

VAl cllee S Uilia g uall b s Lie ) Slas g 8 in 138 D4 pas 5 02 g e lail) (i lladll
piill 5 JB Aleall Jsanall Sl 3 (e 63 aladl sty Aails

Aaliall Cllead) asen oy 285 <5 Ji o (5 ging 45Y 1500 Gl aay P32 A oJsaad) 853 ) sl Cililaall G e
(SIF).Y sl daga il Al saa a3l 53 B ol aY) L aionsas Al A3 kall o 038

Shortest Remaining Time First (SRTF) Yi (Aiia cd g sl 4 gan dpa ) g3

R SRTF 8 SJF. 4 522 preemptive version of SJF scheduling 4dlauy) sl oa due ) ) sall o3a
i g Jl dleal) A gany (s2all pad A ganl) i g o sk ulee JS Jsaas die Aipma dia) 58 2 Aleall 25 Gl
eyl ks o ¢ 3 3alal) SUATYI LS 8 clleal paan 5855 3 ymar s al) Auleadl 5 Aalial) o) Aal (i g i

A g€ el sal) Jasian s Aliiad Cilel Ja) gl

S s A0 el 2 5 3 Cpm ) A5 i Flanll 3 oSl LS 8 Flanll G i o SIF,
Aleall 03¢d ) 3455 vie PCB 13

In this Example, there are five jobs P1, P2, P3, P4, P5 and P6. Their arrival time and burst time
are given below in the table.
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Process = Arrival = Burst Completion

D Time Time Time Turn Around Time Waiting Time Response Time
pl 0 8 20 20 12 0
p2 1 4 10 9 5 1
p3 2 2 4 2 0 2
p4 3 1 5 2 1 4
p5 4 3 i3 9 6 10
p6 5 2 7 2 0 5
P1 P2 P3 P4 P5 P6 P7 P8 P9
0 1 2 3 4 5 6 7 8

Avg Waiting Time = 24/6
The Gantt chart is prepared according to the arrival and burst time given in the table.

Llead) 2 028 8 43S yall Aallaall Ban g ¢ lxil g e PT o daliall s gl dylend) (lé ¢ O 5l & 45y 15k
el saa gt Ly 5 Aalal) 3 Aalial) s )
i Al La 0 5 85 SRTF (o Leaaiins il daa sl (0¥ 15080 1 Aia 3 sas gl1 ) 4000 dolaal) o
Al e g Jb Aleall (e Jsanall iayy sl Sl il

g ¢ Y s saal g daia )y sas ol P1 el HUas 36 3 jalad) jUany) A A Glialie Glidee ol ¢ oY) s
dalladll 8aa g e P2 dalaall A gon i a3 (g Dlas 94 g8 P2 Agleal) 2d8 B g Cilan g7 8 P Al )
Ayl Al sy 4, 38 54l
Ji b Lalaall b Candl) oy P Aleall 3,885 CalEy) oy ¢ 1 18 82 At 3l Bas sl ) P3 AN leall Jusi
AV e Ay 1Y) Leaia nd ¢ il e (ian g e (5 58n3 P3 Aleal) (Y 1 5ka isiall dill i
Ll A dolaall (e (Goay g P4 2858 J sanall 8 g ¢ J g sl 138 e 3 dyie 3 Baa l) ) P4 AU dleal) Juias
e @laa g3 g laa g 7 didl Cd gl lagd P2 5P4). P1 5 P3 5 P2 5 (P1 daliall cilleal) oy dduill ¢ 5 i
gl Ey Agaall o) ja) wld ¢ Glsbude LaadS oY 15k Lagie ISV 83a 5 | Ade iy Legd P4 5P3 )5l
(AT 8 e adl gan s Ml g P4 (eSS 5 3 P3 ey Lagl saan
AR 850 g ge 2 ol s L2 P3 dglead) cileSl ¢ Bl 138 i 4 A 3aa ) ) P5 AU dlead) Jucas
JS G e DAY 5851 58 P4 Aleall 3050 (g (o Lay Aaliall cililan) gpead el glaai¥1 <y J samall () g
A paa alaad (el
i Aalic Sllee 4 Ll 3 P4 dleall bS] ¢ gl 1aa s ¢ 5 Agia )l sas sl ) PE A dleall Jusd
Upaa Caad o (e g ¢ B Y maan m JAY) 8 PGB ) 2l <5 PG (2). 5P5 (3) 5 P2 (3) 5PL(7) 2 <Y
i o L) s PB 2 e SIF, e 0V Aaa sl Jaris Ml g ¢ dalie hlaal) gaes Cinpal <P6,
(shiia 5 J8) e Alaad) Al pan

Ul. ALITTITU NHyuJiliall Avvab>
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SIF.Jie 4 ) oAl Jasine s Al 5 e a) (5T el oal b Y ecilblanll maen Jgem s 2 a0

Example: Given the arrival time and burst time of 3 jobs in the table below. Calculate the
Average waiting time of the system.

Process ID | Arrival Time Burst Time = Completion Time = Turn Around Time Waiting Time

P1 0 9 13 13 4
P2 1 4 5 4 0
P3 2 9 22 20 11

A Adeall Jgem s in sl (3 Yl adl gan i € 0 A3l Bassl) 3 P1 Jeay P3. 5 P2 5 P1 ity S aa 5
L@;ﬂﬁ;eﬁygw}dw‘ﬁ\%\éng&j&\wdﬁ\ s2 5Dl g 4 sa Ladal iy Baal g duie ) Ban g A P2 Joay
O e JBY) A laag 3 58 P2 Al 2l g o Cua 9 2l S5 pe P3 Joaras ¢ 2 gl g lld aay
G el al ol ¢ Cliay 3 (@il gl aes Y 1550 AS) i o38w 8 pdleal) et & (e Aaliall Cailhs )

SIF. &5 oLV s Cailda sl apen 285 s 5 ()Y A8l Cile) ja)

P1 P2 P3 P4 P5
0 1 2 5 13 22

Avg Waiting Time = (4+0+11)/3 = 5 units
Round Robin Scheduling Algorithm oss Asas 4l sa
dalail alana & Jadly a2 (S A5 16 505 A gaall 4l 55 ST (g 82315 Round Robin A sas dae ) sa aa
:ASJUA.« L;s: XT!A)‘)\#\ )5)3 ;Y}\ e.lié S{}\ ‘;1\73 L}A:\J}A; %) Preemptive version 3\7\51_;3“&\ Al Ls“ IRYY M\
i gl A e pUal) & A dgie ) Ay pd aaad & A )90 Ay phay Alee JS 2T oy el Al 28 B i )
Jais) \J\ c‘;aﬁ\ L_\ﬁ)ﬂ (KVA| B)'MA_J\ J\.El'i‘}“ PINIE ‘f 33 92 90 2_\&4; J LJS)‘J\ Aalladll 3a g (atadl (.\3..3 Quantum
in ki Ready queue soaladl eyl Al L) Aleall 5 grinn V) 5 Aalaall Seitind § o gl Y DA Aolanl) Luat
Sl il

Advantages WL«
dnl) g e aaiey Y 4dY alail) 8 Gled 205l OB 0 5 o (S @
starvation g sall AlSde e Sl Y @
A S el Aallaal) Baa o) s Ganads o il ) paes Joand @
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Disadvantages <iulw
Al 3 i) g ol ¢ gl ke LS o
AUl 8 Q) 461 al ¢ gl ke (midi) LIS o

.eLE:.'J\ @@wm daga ddall & sA time quantum glu\ Cdgll paat e

Process | Arrival Time | Execute Time
PO c 5
P1 1 3
P2 2 8
P3 3 6
Quantum =3
PO P1 P2 P3 PO P2 P3 P2
0 3 () = 12 15 i8 21

Wait time of each process is following

Process Wait Time : Service Time - Arrival Time
PO (0-0) + (12-3)=9

P1 (3-1)=2

P2 6-2) +(15-9) = 10

P3 (9-3) + (18-12) =12

Average Wait Time: (9+2+10+12) / 4=8.25

RR Scheduling Example

In the following example, there are six processes named as P1, P2, P3, P4, P5 and P6. Their
arrival time and burst time are given below in the table. The time quantum of the system
is 4 units.
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Process ID = Arrival Time @ Burst Time

P1 0 5
P2 1 6
P3 2 3
P4 3 1
P5 4 5
P6 6 4

According to the algorithm, we have to maintain the ready queue and the Gantt chart.
The structure of both the data structures will be changed after every scheduling.

GANTT chart
P1 P2 P3 P4 P5 P1 P6 P2 P5
0 4 8 11 12 16 17 21 23 24

The completion time, Turnaround time and waiting time will be calculated as shown in
the table below.

As, we know,

1. Turn Around Time = Completion Time - Arrival Time

2. Waiting Time = Turn Around Time - Burst Time

Process Arrival Burst Completion Turn Around Waiting

ID Time Time Time Time Time
P1 0 5 17 17 12
P2 1 6 23 22 16
P3 2 3 11 9 6
P4 3 1 12 9 8
P5 4 5 24 20 15
P6 6 4 21 15 11

Avg Waiting Time = (12+16+6+8+15+11)/6 = 76/6 units
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f Memory 88141 & L

Aaliae il )5S Gt (S ¢ il (a8 Aledd) I (pe e pama Ledl e 53 520aSll 8 S13 i a3 (s
AT e cpila ol e JS iy sl e glaa (g (a3 e ) i el Slea o s

How Data is being stored in a computer system ¢ i gzsasll alUas 8 cillal) ¢ 385 ol (S

el alas 8 bl (583 48K Jga oo IS a5 Lile a8 )SIAN 3 1) agdl

138 5 SIAN A e 5a a8 Y ) A A ) bl OS5 el Jgmas 1 5l 0 (re 0 5S88 () da 45ll) Z5l)) leal) medy

AL Al ) Al gaty i saaSl) sy Chgnd (Nt o =10 ) S dama s 4ol o 53 gealiy o Lpal IS 13) il iy
oLial Sl 8 LS jelay g3 SIAN IS 8 45 33 &5 Binary language

inti =10
MSB LSB

[ofofo]o]e]e]ofofofofo]o[1]o]1]0]

sign Bit (Size of int = 2 Bytes)

1 memory block

Need for Multi programming 3a:aial) dawa ) ) dalal)

35 iy pUA B pal) 5330 5035 )y s 1 5SI 1) 8 5 gl A 5Spal Alladl Ban ) (e
SIS 138 3 5a s sa Lo aliaad aneiall Ayl da o e dad )N 58I ans i35 LeS Ty )1 51N 8 Wil geali )
¢ gl s 8 A 1) 5 SIAN 8 lilen) (e 2y 3l Jas 4 38 5l dadlaal) 3o 6b (S ¢ ST A )11 3 SIA ans

A 3S pal) Aallaall Bas g aladiul GlIXS g 3a0aall Aaa ) da 3 (e 2 Jiw Ul

(OS) Memory Management in Operating System (OS) Juuial) allai 8 5_SIAl 3 )

Lt 1) 5 SIAN ana Y Apaal1 AL 15l L pla) aedy bl 0 5a) aadiaall 5iseSll (e agall ¢ 3adl o8 5,81
aad) 385 oy ¢ ooV 3ol 3 ¢ @l e 5 Ole @l e Clllandl (e a2l Gl Alall 3 gane 53 sl Gl L33 58 gidl)
Aalledy L3 y1a Y Asaal) e I3 5 A 515 ,SIAN 8 ilalendl (pe a2y Jadtiad o Cangy ¢ 13g) aa g g 8 cililanll (g

Role of Memory management 3_sIal 313 g3
el sl 35 KI5 laY dagall ) sa¥) L Lad
ULl e (g gias Sl (e AA CuilS ¢l g s SIA) & g0 Al auiil p2din 3 SIAN ja @
aan e S| el 38 Agues 1 58I (e 8 phim ApeS e g sind ) 550l 3562 5 SIAN jae sy e

o 6N 3 KAl 5 A Y1 5 KIAN s UL s Glad il gladd) J8 50yl e Sl poig B8 giall 3 SIAL Hlada B

. Swapping bl a sede aladinly
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_&}i%&cwdﬂ\mwdﬁw\ﬁﬁ\ﬂ\ﬂh&dj}m'&_)i\ﬂ\ﬁ.u °
cﬁywﬁgéot,;au)ga;\jigoig&y Ul g lilaall (8 SIAN Aalise AS Liia (pSais SN juae e a0
Aalise i gl b oSl ,SIAl
) Jad) Bading  Jimit register 2 Jaw s base register esbod Jaus ¢ Galas aladiuly dlaall 3 81315 1) i
(el aas aal) Jas sy 5 physical memory 4 silall 4dadll 3 SIA o) gie sl
Memory Management Techniques 3_SIall 3 )3} culyids
Al A ) el ) s SIAN 3 i) coliss Caal (Say

Contiguous memory management schemes _ staall 3 <IN 3 50 o
Non-Contiguous memory management schemes 3 staiall je 5 SIAI 3 )1y @

[ |

Contiguous memory Mon-Contiguous memaory
management scheme management scheme
I | | 1
single : )
Contiguaus Multiple Paging Segmentaticn
memary Partitioning
rRanagerment
scheme
[ I
Fixad Dynamic
Partitioning Partitioning

Classification of memory management schemes

Contiguous memory management schemes 5. staall 3_SIAll 5 )3} culalia

38Nl a8 e (e Ao sama gl (a3 &8l ga (3a B ) slavia Ban) g ABS iy JS ing b slaiall 3_SIAN 5 )y Jalada &
Al (g gliag

Single contiguous memory management schemes 44 il & skaall 3 SIAN 5 418 Cialadoa

138 el Aakail e J5Y) daadl 8 andin 3 SIAN 5,10y dakade dasul 33 5dall 5 ) slaiall 5 SIAN 3 3] alas aay
DAY andll b aadiia) ddae 5 and b Qe Al 3 slaia aludil ol (piilaie ) g )1 5 SIAN agd 4 cdadadial)

Advantages of Single contiguous memory management schemes 3 stalall 3 Sl 3 ) Aalaii Ui ja
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These partitions may be allocated by 4 ways:
1. First-Fit Memory Allocation

2. Best-Fit Memory Allocation

3. Worst-Fit Memory Allocation

4. Next-Fit Memory Allocation

Best-Fit Memory Allocation:

This method keeps the free/busy list in order by size — smallest to largest. In this method, the
operating system first searches the whole of the memory according to the size of the given job and
allocates it to the closest-fitting free partition in the memory, making it able to use memory
efficiently. Here the jobs are in the order from smallest job to largest job.

As illustrated in above figure, the operating system first search throughout the memory and
allocates the job to the minimum possible memory partition, making the memory allocation
efficient.

Advantages of Best-Fit Allocation :

Memory Efficient. The operating system allocates the job minimum possible space in the memory,
making memory management very efficient.

To save memory from getting wasted, it is the best method.

e Improved memory utilization
e Reduced memory fragmentation
e Minimizes external fragmentation

Disadvantages of Best-Fit Allocation :

It is a Slow Process. Checking the whole memory for each job makes the working of the operating
system very slow. It takes a lot of time to complete the work.

e Increased computational overhead
e May lead to increased internal fragmentation
e Can result in slow memory allocation times.

Best-fit allocation is a memory allocation algorithm used in operating systems to allocate memory
to processes. In this algorithm, the operating system searches for the smallest free block of memory
that is big enough to accommodate the process being allocated memory.

The operating system maintains a list of all free memory blocks available in the system.
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When a process requests memory, the operating system searches the list for the smallest free block
of memory that is large enough to accommodate the process.

If a suitable block is found, the process is allocated memory from that block.

If no suitable block is found, the operating system can either wait until a suitable block becomes
available or request additional memory from the system.

The best-fit allocation algorithm has the advantage of minimizing external fragmentation, as it
searches for the smallest free block of memory that can accommodate a process. However, it can
also lead to more internal fragmentation, as processes may not use the entire memory block
allocated to them.

Overall

the best-fit allocation algorithm can be an effective way to allocate memory in an operating system,
but it is important to balance the advantages and disadvantages of this approach with other
allocation algorithms such as first-fit, next-fit, and worst-fit.

Worst-Fit Memory Allocation :

In this allocation technique, the process traverses the whole memory and always search for the
largest hole/partition, and then the process is placed in that hole/partition. It is a slow process
because it has to traverse the entire memory to search the largest hole.

Advantages of Worst-Fit Allocation :

Since this process chooses the largest hole/partition, therefore there will be large internal
fragmentation. Now, this internal fragmentation will be quite big so that other small processes can
also be placed in that leftover partition.

Disadvantages of Worst-Fit Allocation :

It is a slow process because it traverses all the partitions in the memory and then selects the largest
partition among all the partitions, which is a time-consuming process.

First-Fit Allocation is a memory allocation

First-Fit Allocation is a memory allocation technique used in operating systems to allocate memory
to a process. In First-Fit, the operating system searches through the list of free blocks of memory,
starting from the beginning of the list, until it finds a block that is large enough to accommodate
the memory request from the process. Once a suitable block is found, the operating system splits
the block into two parts: the portion that will be allocated to the process, and the remaining free
block.

Advantages of First-Fit Allocation

Advantages of First-Fit Allocation include its simplicity and efficiency, as the search for a suitable
block of memory can be performed quickly and easily. Additionally, First-Fit can also help to
minimize memory fragmentation, as it tends to allocate memory in larger blocks.
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Disadvantages of First-Fit Allocation

Disadvantages of First-Fit Allocation include poor performance in situations where the memory is
highly fragmented, as the search for a suitable block of memory can become time-consuming and
inefficient. Additionally, First-Fit can also lead to poor memory utilization, as it may allocate
larger blocks of memory than are actually needed by a process.

Overall

First-Fit Allocation is a widely used memory allocation technique in operating systems, but its
effectiveness may vary depending on the specifics of the system and the workload being executed.

As illustrated above, the system assigns J1 the nearest partition in the memory. As a result, there
is no partition with sufficient space is available for J3 and it is placed in the waiting list.The
processor ignores if the size of partition allocated to the job is very large as compared to the size
of job or not. It just allocates the memory. As a result, a lot of memory is wasted and many jobs
may not get space in the memory, and would have to wait for another job to complete.

Comparison of Partition Allocation Methods:

Partition
SI.No. Allocation Advantages Disadvantages
Method
1. Fixed Partition Simple, easy to use, no complex Memory waste, inefficient
algorithms needed use of memory resources
2. Dynamic Partition Flexible, more efficient, Requires complex algorithms
partitions allocated as required for memory allocation
3. Best-fit Minimizes memory waste, More computational
Allocation allocates smallest suitable overhead to find smallest
partition split
4. Worst-fit Ensures larger processes have May result in substantial
Allocation sufficient memory memory waste
5. First-fit Quick, efficient, less Risk of memory
Allocation computational work fragmentation

Exercise: Consider the requests from processes in given order 300K, 25K, 125K, and 50K. Let
there be two blocks of memory available of size 150K followed by a block size 350K.

Which of the following partition allocation schemes can satisfy the above requests?
A) Best fit but not first fit.

B) First fit but not best fit.

C) Both First fit & Best fit.

D) neither first fit nor best fit.
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Solution: Let us try all options.

Best Fit:

300K is allocated from a block of size 350K. 50 is left in the block.
25K is allocated from the remaining 50K block. 25K is left in the block.
125K is allocated from 150 K block. 25K is left in this block also.

50K can’t be allocated even if there is 25K + 25K space available.

First Fit:

300K request is allocated from 350K block, 50K is left out.

25K is allocated from the 150K block, 125K is left out.

Then 125K and 50K are allocated to the remaining left out partitions.
So, the first fit can handle requests.

So option B is the correct choice.
Program for First Fit algorithm in Memory Management

In the first fit, the partition is allocated which is first sufficient from the top of Main Memory.
Example :

Input : blockSize[] = {100, 500, 200, 300, 600};
processSize[] = {212, 417, 112, 426};

Output:
Process No. Process Size Block no.
1 212 2
2 417 5
g 112 2
4 426 Not Allocated

« Its advantage is that it is the fastest search as it searches only the first block i.e.
enough to assign a process.

« It may have problems of not allowing processes to take space even if it was possible
to allocate. Consider the above example, process number 4 (of size 426) does not get
memory. However it was possible to allocate memory if we had allocated using best
fit allocation [block number 4 (of size 300) to process 1, block number 2 to process 2,
block number 3 to process 3 and block number 5 to process 4].

Implementation:
1- Input memory blocks with size and processes with size.
2- Initialize all memory blocks as free.
3- Start by picking each process and check if it can
be assigned to current block.
4- If size-of-process <= size-of-block if yes then
assign and check for next process.
5- If not then keep checking the further blocks.
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/I C++ implementation of First - Fit algorithm
#include<bits/stdc++.h>

using namespace std;

/l Function to allocate memory to

/I blocks as per First fit algorithm

void firstFit(int blockSize[ ], int m,

int processSize|[ ], int n)

/I Stores block id of the

I/ block allocated to a process

int allocation[n];

/I Initially no block is assigned to any process
memset(allocation, -1, sizeof(allocation));

/I pick each process and find suitable blocks

/l according to its size ad assign to it

for (inti=0;i<n;i++)

{
for (intj=0; j <m; j++)
{
if (blockSize[j] >= processSize[i])
{
/I allocate block j to p[i] process
allocation[i] = j;
/I Reduce available memory in this block.
blockSize[j] -= processSize[i];
break;
}
}
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}

cout << "\nProcess No.\tProcess Size\tBlock no.\n";

for (inti=0;1<n; i++)

{
cout << " <<+l << "\t\t"
<< processSize[i] << "\t\t";
if (allocation[i] !=-1)
cout << allocation[i] + 1;
else
cout << "Not Allocated";
cout << endl,
}
}
// Driver code
int main()
{

int blockSize[] = {100, 500, 200, 300, 600};
int processSize[] = {212, 417, 112, 426};
int m = sizeof(blockSize) / sizeof(blockSize[0]);
int n = sizeof(processSize) / sizeof(processSize[0]);
firstFit(blockSize, m, processSize, n);
return 0 ;

}

Output :

Process No. Process Size Block no.

1 212 2
2 417 5
3 112 2
4 426 Not Allocated
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Time complexity of First Fit algorithm is O(n*m), where n is the number of processes and m is
the number of memory blocks. The outer for loop runs for n times and the inner for loop runs for
m times.

Auxiliary Space of First Fit algorithm is O(n), where n is the number of processes. The
allocation array is used to store the block number allocated to the process, which takes a space of
O(n).

Program for Best Fit algorithm in Memory Management

Best fit allocates the process to a partition which is the smallest sufficient partition among the
free available partitions.

Example:

Input : blockSize[] = {100, 500, 200, 300, 600};
processSize[] = {212, 417, 112, 426},
Output:

Process No. Process Size Block no.

1 212 4
2 417 2
3 112 3
4 426 5
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blockSize[2],.....blockSize[n]) >
processSize[current], if found then assign
it to the current process.
5- If not then leave that process and keep checking
the further processes.
/I C++ implementation of Best - Fit algorithm
#include<iostream>
using namespace std;

/I Method to allocate memory to blocks as per Best fit algorithm
void bestFit(int blockSize[], int m, int processSize[], int n)
{

/I Stores block id of the block allocated to a process
int allocation[n];
/I Initially no block is assigned to any process
for (inti=0;i<n;it+)
allocation[i] = -1;
/I pick each process and find suitable blocks
/Il according to its size ad assign to it
for (inti=0;i<n;i++)
{
/I Find the best fit block for current process
int bestldx = -1;
for (intj=0;j<m;j++)
{
if (blockSize[j] >= processSize[i])
{
if (bestldx ==-1)
bestldx = j;
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else if (blockSize[bestldx] > blockSize[j])
bestldx = j;

¥

/I'1f we could find a block for current process
if (bestldx 1=-1)
{
/[ allocate block j to p[i] process

allocation[i] = bestldx;

/I Reduce available memory in this block.

blockSize[bestldx] -= processSize[i];

}
cout << "\nProcess No.\tProcess Size\tBlock no.\n";
for (inti=0;i<n;it+)
{
cout << " " << i+l << "\t\t" << processSize[i] << "\t\t";
if (allocation[i] !=-1)
cout << allocation[i] + 1;
else
cout << "Not Allocated";

cout << endl;

// Driver Method

int main()
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{
int blockSize[] = {100, 500, 200, 300, 600};
int processSize[] = {212, 417, 112, 426};
int m = sizeof(blockSize) / sizeof(blockSize[0]);
int n = sizeof(processSize) / sizeof(processSize[0]);
bestFit(blockSize, m, processSize, n);
return 0 ;

}

Output:

Process No. Process Size Block no.

1 212 4
2 417 2
3 112 3
4 426 5

The time complexity of Best-Fit algorithm is O(n2) as it requires two loops to process the
memory blocks and processes. The outer loop is used to iterate through the processes and the
inner loop is used to iterate through the blocks.

The space complexity of Best-Fit algorithm is O(n) as it requires an array of size n to store the
block allocation for each process.

Program for Worst Fit algorithm in Memory Management

Worst Fit allocates a process to the partition which is largest sufficient among the freely
available partitions available in the main memory. If a large process comes at a later stage, then
memory will not have space to accommodate it.

Example:

Input : blockSize[] = {100, 500, 200, 300, 600};
processSize[] = {212, 417, 112, 426};

Output:

Process No. Process Size Block no.
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1 212 5
2 417 2
3 112 5
4 426 Not Allocated
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1- Input memory blocks and processes with sizes.

2- Initialize all memory blocks as free.

3- Start by picking each process and find the
maximum block size that can be assigned to
current process i.e., find max(bockSize[1],
blockSize[2],.....blockSize[n]) >
processSize[current], if found then assign
it to the current process.

5- If not then leave that process and keep checking

the further processes.

/I C++ implementation of worst - Fit algorithm
#include<bits/stdc++.h>
using namespace std;
// Function to allocate memory to blocks as per worst fit
/[ algorithm
void worstFit(int blockSize[], int m, int processSize[], int n)
{
/1 Stores block id of the block allocated to a
I process
int allocation[n];
/I Initially no block is assigned to any process
memset(allocation, -1, sizeof(allocation));
/I pick each process and find suitable blocks
/[ according to its size ad assign to it
for (int i=0; i<n; i++)
{

// Find the best fit block for current process
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int wstldx = -1;
for (int j=0; j<m; j++)
{
if (blockSize[j] >= processSize[i])
{
if (wstldx ==-1)
wstldx = j;
else if (blockSize[wstldx] < blockSize[j])

wstldx = j;

}

/I'1f we could find a block for current process
if (wstldx I=-1)
{

/I allocate block j to p[i] process

allocation[i] = wstldx;

// Reduce available memory in this block.

blockSize[wstldx] -= processSize[i];

by

cout << "\nProcess No.\tProcess Size\tBlock no.\n";

for (inti=0;i<n;i++)

{

Memory Managament allocation algorithms

cout << " <<+l << "\t\t" << processSize[i] << "\t\t";

if (allocation[i] !=-1)
cout << allocation[i] + 1,

else
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/l Driver code

int main()

{

cout << "Not Allocated";

cout << endl;

int blockSize[] = {100, 500, 200, 300, 600};
int processSize[] = {212, 417, 112, 426};

int m = sizeof(blockSize)/sizeof(blockSize[0]);

int n = sizeof(processSize)/sizeof(processSize[0]);

ks

Output

return O ;

Process No.

1

2
3
4

212
417
112
426

worstFit(blockSize, m, processSize, n);

Process Size Block no.

5
2
5
Not Allocated

Memory Managament allocation algorithms

Time Complexity: O(N*M) where N is processSize length and M is blockSize length.
Auxiliary Space: O(N)
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