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(54 ]
i

special purpose operating system,
equirements on the operation of

e operating system 9 What is the

al time operating

d real time and soft re

stem is a special purpose operating system, used
; fmmarequirements on the operation of a processer

system has well-defined, fixed time constraints

cientific 'expeﬁments, medical imaging systems, industrial
weapon systems, robots, home-appliances controllers,

Soft desire
Predictable Degraded
Environment Computer 3
Often critical Non-critical
Small/medium Large
Active Checkpoint-recovery
Short-term Long-term

~ Autonomous User assisted
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0 one user to .
interactive 'mm_m"”‘e" te., the Cpy o

ages, each
: > Progr,
rminal and outputa?;

4, Multi-threading

" ee response to S '
Biformence, events within fixed periods of

_ Operating system :

tion am

L ;!;i:;‘;eral physical processors,

: ..E.h_ ;m or aclock, instead, each processor

.
other through various commu.niCEtl.Uﬂ

|
ﬂ"""Iﬂl!:iwi.u wing terms : |
g system '

. fer Q. 1.2, Page 1-3B, Unit.1

system :

or systems have
. ' have more ’ |
share the com than one processor in o] |
times puter bus, syste i 0ss
memory. m and input-

= .t . i
n

sing, > metric multi-processing

i 8 ssing, each ssor runs identical copy
Chiy unical te with one another

In sy?
of the operating system and they comm
as needed. All the CPU shared the common memory.

. In asyrnrnetric multi-processing, each_prou_assor is assigned a
& specific task. It uses master-slave relationship.

Explain the following terms
Mnl:i—pmgrmmins

a

clearly :

S
Y —M-ulti-prommmin
i, Multi-threading

the idea of multi-tasking into applicat

1, Multi-threading extends ! atior
50 We can sub-divide specific operations within a single application

into individual threads.
Each of the threads can run in parallel.

g : Refer Q. 1.2, Page 1-9B, Unit-1.

ions,

The OS divides processing time pot only among different
ad withinan application.

applications, but also among each thre
4, Ina multi-threaded ,an example application might be divided
into four threads : a user interface thread, a data acquisition thread,
network communication, and a logging thread.
5. Wecan prioritize each of these, so that they operate independently.
multiple tasks can progress in

6. Thus,in multi-threaded applications,
parallel with other applications that are running on the system.

Que 1.7. | Write down the difference between multi-processing
ting system.

and multi-programming opera
[AKTU 2013-14, Marks 505

o| Multi-programming keeps several
¢ | programs in main memory at the
same time and execute them

multiple CPUs. concurrently utilizing single CPU. |

9. | It utilizes multiple CPUs. It utilizes single CPU.

L_B. \ It permits parallel processing. \ Context switching takes place.

Multi-processing refers t
processing of multipl
processes at same time by
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; m_mmaa by the

cate as they

processor to continue
;g::}mution. If a
| slave processor fails, its
: Q‘ﬁ&k is _a'ﬁiﬁhed to

5. The most common Foodtil il

6. In print spooling, documents are loaded into “Wm&m‘h"
m“rwnammnﬁthebuﬁeratmmm -

7. Spoolingis also used for processing data at remote sites. The CPU sends.
the data via communications path to a remote printer.

Advantages of spooling over buffering: -

1. The Wm‘gnperaﬁénumu disk as a very large buffer.

2. Spooling iscapable of overlapping /O operation for one jobwith pro
operations for another job. |

Differentiate between batch processing system and

T e i T

_i ;_-_:5

1. |In batch systems, the ulti-programming system allow
instructions, data and some concurrent execution of multiple
control information are|programs, and hence multi-
submitted to the computer | programming operating system |

uphisﬁe g |

operator in the form of a job. require more
sC ling : i
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5 among mul“_!‘ of
sophisticateq
is q | ‘ 3

=" _ ‘management

_ F{le _*ln'an_agement in

lthmnde advanced

ut:: il:e.mgramsshouldbesched

- _ — su::h a way that the
L ]remama busy for o
[ ‘amount of time.

__th&teh_: ch | Example : Inte
o P rleaved ex i
by [ of two or more diff‘erez:u::g

independent
T
e s wmputerl.) Fotea by -the

| Programmin, 0
must provi Eﬂperatmgsy:lh

PART-2| =~

11. | What is an operating
system structure.

system?niwmthsopﬂm‘

Explain Jayered structure of

an operating system. Also explain
advantages and

disadvantages of the layered approach to system
design. \ '

Operating system : Refer Q. 1.1, Page 1-28B, Unit-1.

Structure of 0S:
1. Simple structure: MS-DOS written to provide the most functionality
in the least space :

a. Not divided into modules.

b. Although MS-DOS has some structure,
functionality are not well separated.

\
i application program l
K resident system program \
YM&DOS device dr'werak

F ROM BIOS device drivers

its interfaces and levels
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-Mhmopmﬁntwm?mmwd

an operating system. [AKTU 2015-14, Marks 05|

OR

Answer |

Operating system : Refer Q. 1.1, Page 1-2B, Unit-1.
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. Thisinvoives theuse of O devices.
'mmmﬁuwumumwm wwwmmﬁ

3. ma o h i FEt .
v ‘work _m;hawmputer,gmﬂl'sam"ﬁ requir
: ilate various types of files like opening a file,
mddahhng&ﬁle&umthestm:agnm
L Thlsiaanlmportmttnskthatmalao erforme
system.
4. Communication :
‘a. Operating system performs the communication among various
types of processes in the form of shared memory.
b. Communications may be implemented via shared memory, inwhich
twonrmurepmcﬁasesreadandwnwto aahaxedseehmefm,
or message passing, in which packets of information in prec '-

formats are moved between processes by the operating m :

a Themmhmchmofmrahngsyswmmmdmdthemm
bndsectersonharddjsk,memoryomﬂnw and errors related to
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to the services made available by an

le as routines written in C and
-W. m example, task where hmwcgé
1ay need to be written using assembly

stem calls available, let’s
ety av ; first
mﬂaaretsedwnhng asimple p:;:;

Il need is the names of the two files :

. m:mesm sof the two files.
uence of system
ontahe screen and then to read

application progra  eracelAPD. b

13. '1'11,1,;11 API specifies 2 set of functions that are sv_mlable to an apphe_atioﬂ

p ammer, including the te thz:nare passed to each
and the return values the prngrammers' axpeﬂ' et _

14. The functions that make up an API typically invoke the actual syster

calls on behalf of the application programmer:
System call handled by system : ) .
1. Theruntime support system for most programming languages aﬁ’?ﬂde:
em call interface that serves as the link to gystem ¢ mad
alls in the APl and invokes

a syst
available by the operating system. !
9. The system call interface intercepts function c
the necessary system calls within the operating system.
i 1 jated with each system call, and the system
se numbers.

3. y, a number is assoc ;
call interface maintains a table indexed ac ording to the: 2
4, Thesystem call interface then invokes the intended gystem calls in the
operating system kernel and returns the status of the system call and
em callsis implemented

any return values.

5 The caller need know nothing about how the syst
or what it does during execution.

6. Rather, it need only obey the API and understand what the operating
system will do as a result of the execution of that system call.

Thus, mostufﬂmdetaiJSofmeoperaﬁngsystzm mterfacearel'ﬁddenfromthe

APl and are managed by the rm‘lt.imesupp(rrﬂihrary.

What do you understand by system call ? Enumerate

calls used in process management.

[AKTU 2013-14, Mar

all?listanderplainthree

OR

What do you understand by system €
system calls used for process management.

System call : Refer Q. 1.17, Page 1-178, Unit-1.
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each i
*ach uses functions (operations) ang

: Ting gn‘isg;tye::;aﬁﬁcf::ion.
: { thh_ itho L CEern the
only the basic hardware to hilgli?:\;;:tbt:
debugged, its correc Hing |
: _ ct functioni
d&zm. o can be assumeq
debugging of a particular layer, the error

because the layers below i
% 1 1t are already debugged
implementation of the system is sin:pﬂlg:d )

1 reason behind dual mode operation of

OR

 construct a secure operating
system wi
operation in the system ? Give argum‘:lnt?:::

. se;;::ate modes are used for working of

mdesw des are usermo_clg and monitor mode.
o ﬂmﬁr m, mode bit is used in the computer
for monitor and 1 for user.

distinguish between a task that is

ating syétam m many ways :

ha!ﬂwmag:tdarts in the monitor mode, then
led. The ware switches from user mode
ts occur. When the operating system

.

18 In monitor mode
the protection to the operating

Process switching occurs when | Mode switching is the switching
the processor switches from of a process between kernel
one process to another. mode and user mode. A process

can execate in either of these two

modes.

‘When process switching oceurs, Mode switching can be dur‘m
the kernel saves the context of | using system call. Thisisa !
old process inits PCB and loads instruction that sets the system's

the saved context of new | state to kernel mode.

process scheduled to run.
Example : If an interrupt Example : If a user process
occurs, the system needs to | needsto access things

save the current context of contmnedbykeme\jt is
running process on CPU, so | necessary to perform mode
that it can restore the saved | switching.

context when processing of
interrupt is over, i.e., process
switching is useful for
suspending and resuming ofa
process.

3.
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| Differentiate between the following:
i. Process and program
ii. Busy wait and blocking wait

i. Process and program

?-—-t - ﬁ—' "!_ '.I- & .
Process is an operation which | Program isaset of instructions
takes the given instruction and jthat perform a designated
performs the manipulations as | task.

per the code called execution.

2. | A process is entirely dependent | Programs are independent.
: on program.

3. | Process is a module that executes | Program performs a task

concurrently. They are separable | directly relating to an operation.
and loadable modules.

4. |A process includes programfA program is just a set of
counter, a stack, a data section, | instructions stored on disk.
and a heap.

5, |Itis anactive entity. Itis a passive entity.
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ns in the background, this is

~ hinarysemphore s = 1;

€ processing units with r
ti-tasking operating system, this is
’ 5

wiltaneously in the tabs of our

int producer ();
{

‘While (true)

{

__pro&uee_da‘ha_j.tem O

‘semwaitB(s);
append ();
count = count + 1;
if (count == 1)
semSignalBldelay);
semSignal B(s);
1
)
int consumer ()
{
it p;
semWaitB(delay);
while (true)
{
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A process that halts in its non-critical section
' ustmtbepnuibhfwamwumquh'w uiring "2
::l:h:aawsd indefinitely, no Itleldloek.ﬂf ——
When no process is in a critical section, any Wwi : "Md‘w. entry

. wiiiicriﬁulmﬁonmusthepermittedmsnter um:‘wn e
5 No ﬁmpﬁom are made about relative process spee umber
6, A processremains inside its critical section for a finite time o "

What do you understand by critical section P lem
requirements of a solution to the critical section

What are the
problem ?

OR 3
List the essential requirements of criticalmtin le“‘ & on-

Critical section : ;
1. A critical section is a code segment in a process in
resource is accessed. -

9. Each process has a segment of code called a critical section. Critical
section used to avoid race conditions on data items.

3. In critical section the process may be changing common variables,
updating a table, writing a file and so on. At any moment at most one
process can execute in eritical section (CS).

4. When one process is executing in its critical section, no other process i
to be allowed to execute in its critical section. The execution of critice
section by the process is mutually exclusive in time.

A solution to the critical section problem must satisfy the followin
three requirements :

L Mutual exclusion : If process P, is executing in its critical section, th

s no other processes can be executing in their critical sections.

of mutual exclusion, 2 Progress : If no process is executing in its critical section and so

tphr:oam wish to enter their critical sections, then only those proces
t are not executing in their remainder sections can participat

deciding which will enter its critical section next, and this selec

cannot be postponed indefinitely.

which a shared

onshould block other processes,
 toenterits critical section,
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Ao o

g

3

problem. Also discuss how well these principles are followed in

leaven the

(P, and P,) that wishes to execute its critical section first

A process

The process number is written on the blackboard, and that process

Process reenters in the igloo to check the blackboard.

Rmthnmmsemﬁ!m:aannwedmemiﬁmheﬂmm

procedure is known as busy waiting.

Busy waiting :

Busy waiting occurs when a process is in its critical section, any other
'-_Mmsw-'dnmﬂsmﬁcdaecﬁmmuaumpmmmym

fpocess

This kind of problem occurs in multiprogramming system.
"
|
waitimutex);
{/ eritical section
signal (mutex);
/ section
while(TRUE);

‘Busy waiting wastes CPU cycles that some other process might be able

Give the principle, mutual exclusion in critical section
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[ Goncurcency is most-useful |1t execution, efficioncy is
method for structuring a|i : thanwamﬁ!wﬂhl el
to multiple asynchronous|

CONCEPT OUTLINE : PART-2 4\
. Amaphnra is a variable or abstract datatype uagdwmw ‘
mmammbymﬂuphmmam

—
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—msmmmmuwmdm
a *hnique to overcome them ?

algorithms require morethanmamaphme.'!hmm
_ mplenw»fmaphoresolunmtnsuﬂ:algmtm
2. Semaphores are too low level. It is easy to make programming mistakes,
3. Thaprmmermustkeeptmckofallcalhwwﬂtmwmmlth
semaphore. If this is not done in the correct order, programmer error
- can cause deadlock.
4. Semaphores are used for both condition synchronization and mutual
exclusion. These are distinct and different events, and it is difficult tc
~ knpw which meaning any given semaphore may have.
5. It requires busy-waiting.
‘Technique to overcome the disadvantages of semaphore :
‘1. The main disadvantage of the semaphore is that it requires busy-waitins
2 Whﬂeapmeesnsmusm:malaem anyotharpwmﬂiﬁtml

e r
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> also called P and V operations. The
) takes place as following :

decrements the semaphore value by 1.1t
‘negative then P command is delayed

yn increments the semaphore value by

e is enforced within P(S) and V(S).
P(S) simultaneously, only one process
other processes will be waiting.

o usin
wihepmblw

ing semaphores.

.l

blem : Refer Q. 2.4, Page 2-4B, Unit-2.

#define
yypedeli ) 0,

empty = _ puffercapacity:
mutex=1;

void producer {void)

int item;
while (true)

: item = produce_item( );
down (& empty);
down (& mutex);
insert_item (item);
up(& mutex);
up(& full);
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- thdadatabasemtohesharedw'
'__mafthggapmcemmaymm’f
mmwmtmupdate(thatu.m
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b, Setthelock ewas1,gobacktoSeRR o etsthe
e Ifﬂ:seot::m’l meompm,aditsmao{ the resource, it sets the
4. After process ;

Tock byte to zero ; mmavoﬂwm
6 R“Wm on can be defined as follows
: ::hant.est and set (boolean & target)
o 2
boolean rv =target "
: target =true;
- refurn rv;

8 M.ﬂmmwnmusedm mp
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ey to critical section.
a true value, it
keeps on waiting. it enters and performs the wri,

the count of number of readers insi critica]
o e : e i I
.Ifthfswer'istheﬁmtmaderenmﬁn:??lo::the“ |
t&lh'uft ,the-anhyofwritarsifanyreadarisinsﬁ:n.'

. mm t rreadermaﬂawedtaanbarwhﬂ'.,
g reading, it exits the critical sectj When exiting, |

2 L - . n : i ) I
.mmmadengms}da,itsigmls::h:;mapﬁmﬁn‘.l

e is given to readers if wri |
: I for i ters are also there. Th
n mﬂyhmueawmerhasmquemdmentera'i

-

e hers who apenﬂmmtoithmm
m are five Qhﬂﬂmpget hungry and need to eat =0 they

OO
N‘?“ Phg'but who occaslo’

.',_hmkmg

i ore. . .
can think S0M€ 0 er must sit at the table, pick up the two.
it . e;t;;ep ;ﬂﬁman‘:lhﬁgm of a plate, then serve and eat the

i late. ; y
w&ﬂ“:‘:;hmlt?]e PE pher is represented by the following peeudocode -
s Plil
while true do

THINK: _ |
l PICKUP(CHOPSTICKI), CHOPSTICKIi+1 mod 51);

EAT; |
PUTDOWN (CHOPSTICKIil, CHOPSTICKi+1 mod 51,

vii. k philosopher may THINK indefinitely. Every philosopher who
EATs will eventually finish. : .

«ii. Philosophers may PICKUP and PUTDOWN their chopsticks in
either order, or nondeterministically, but these are atomic actions,
and, of course, two philosophers cannot use a si CHOPSTICK
at the same time. '

ix. The problemis to design a protocol to satisfy the liveness condition:

any philosopher who tries to EAT, eventually does.

Scanned by CamScanner



_ systems :
b ?lw;::sase passing provides a mechanism to allow processes to
i communicate and to synchronize their actions without sharing the
IPC) ; <ame address space- |
Pc’_z::;hfﬁe :l:ﬂhamsm used by It is particularly useful
i @ they are running, - communicating processe
their action without sharing the connected by a network.
. .7 Y i A message passing facility provides at least two operations : send
communication capability between ty | (message) and receive (message).
1 iv. Messages sent by a process can be either fixed or variable in size.

v, [Ifprocesses \d messag
to and receive messages from each other : a communication linl

must exist between them.
vi. Here are several methods for logically implementing alink and th
send () or receive () operations :
1. Direct or indirect communicat ion
9. Synchronous or asynchronous communication
3. Automatic or explicit buffering

in a distributed environment, where the
s may reside on different computers
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1t( customers); _
x i :lt:‘(p when there are no walling
nd ou. customers
Mm’m mrortm - variable, n is used to wgium“tex)—‘
e for consumption and a setof -
wmd). mlﬁpuh:;(?;n:pm L . |} mutex for accessing cu::,::::;ge];s e ¥ 1.'
£ ! | signal(ba:bers)',
it fthe bt . signal(mutex);
o el e
s | h
" e ‘
At $team) void customer()
= ?ﬁfﬂmﬂm; ‘ // mutex for accessing customersl
.m nsume if ' if (customersl < n) {
: item ;. customers) = eustomers! + 1 ‘
\- mall- : customers);
‘ signal(mutex);
F o
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o The higher the aumber, the more WOT
 Waiting time -
a Theaverage period of time a P |
b, Waiting time may be expres
execution time.
Turnaround time : _
The interval from the time of
of completion is the turnaro
b. Turnaround time is the sum of the
into memory, waiting into the
I\ the first response is pr¢
a  Give preferential tr eatme

a.
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] For example, SRFF, Priority, | Fo
Mmmhmﬁ
A CPU has been allocated to a '. acess, the
1 g;:re::fﬂ it releases the CPU either by ter ,

: hmeatammn& & the waiting state. -
‘avour processes that wifl .. agen urpose computer system, users share th
0 Do that il et 2 _izwmpmponsmnm- share t}
e il 1If the system uses non pre-emptive scheduling, some e
t:Every process shoylg, % mmmwrforsmralhomwiﬂmutam' ST ey
- A waiting for the set of processes in front of them in the sy
'_alluwsa-pm- ocess to} finis! S
land enforced, ol 8 strictly non pre-emptive scheduling is unlikely to be ysed i
o . i purpose computer system. : e vl
Mween re-emptiye Operation of multilevel scheduling : 2
i Sh%e, why strict non py, 1 A multilevel queue scheduling algorithm partitions the read
h computer centre ' " into several separate queues (Fig. 3.3.1). s
) ' 2. The processes are permanently assigned to one queue, genera
‘on some property of the process, such as memory size, process
m.m twe- =y PRI o
Each queue has its own scheduling algorithm, o
For example, separate queues might be used for foregraund
| O ; processes. ' o
 process | a process it must finishithés  the background queue i e
b0 | exeeuting thooth] hac.kgm queuelsscheduledbyanm.]m._'

=
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S m———
5 o . ; [nstructions are being executed.
“aiting : The process is waiting for some event to oco

e completion or reception of a signal). -
3 M=mpmessiswaitingmbemgned' ham’
5’: Terminated : The process has finished execution, T
Process state diagram :

admitted jnterrupt

on of long term scheduling : R
rovide a balanced mix of jobs, such as 10

g is stable, then the averageratesf ¢ et switching :
al to the average departure rateof p 1 Acontext switching is the mechanism to store and restore th
- _ e context of a CPU in process control block so that a proe
which programs are admitted to the. - beresumed from the same point at a later time.
‘2 Anyoperating system that allows for multitasking
Eo.foonbext switching to allow different processes

kS Awntut switch occurs when a computer’s CPU s
Process or thread to a different process or thread,
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' ,m information
devices assomatedmt‘h TOCeSS

Process state

] —  Program counter .
— Register information .|
Scheduling information |
— Memory related information %

Accounting information
Status infomal',ct)inn related to

-

e
. following are the various components that are associa
mtml block (PCB) :

S

In computer system, there are various pre
; 'simultaneously and each process has its u
i m;Idhelpasyatemmscheduhngthe
mmhprmde' d by the process control bl
mr_ words, it is an 1denhﬁum
tifies the processes of computer s
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that the process state of any

: S8 | pr

waiting, executing, blocked, suspendes.
ol block is used to define the p

words,

termg, '
roce e
ssat&tu-q 5

» Process control block refers the stateg
of

counter :
0§ am counter is used
_ instruction to be executed ;
" b._ =."1.‘]11$'1;s-also managed by the process control block.
4. Register information 2
a. It comprises of the various registers. s
s are associated with the process,
b.  This information is also manage
5. Scheduling information :

8. Scheduling information is used to set th
Processes.

to point to the addreg
n any process.

snft],ené&

uch as index and ggq. the

d by the process contrg] hiﬂcl:

€ priority of diﬂ'ﬁ'eq

Ts very useful information which is set by the Process g ontry
¢.  The priority of primary feature of RAM is higher thap o
secondary features. e
. d.' Scheduling information is very usefal in managing any compute
system.

6. Memory related information :

a.  This section of the process control block com
segment tables.

b. It also stores the data contained in base and limit registers,
7. Accounting information :

a.  This section of process control block stores the details relate to
central processing unit (CPU) utilization and execution time ofa
process.

8. Status information related to input / output :

a.  This section of process control block stores the details pertaining
to resource utilization and file opened during the process execution,

- Differentiate between long term, short term and mid

prises of page ang

OR
With a diagram, explain the different states of a process. Differentiate
- between long term and short term schedulers.

of process : Refer Q. 2.2, Page 2-3B, Uniyg

T
¢ states various schedulers :

ce between

T
= Speed is very fast.
is less than
"/2../' S}-Foer.t?‘:erm scheduler.
[ : ntrols degree sfl s cnn:"mlut],:i“
It co! ing. | degree of multi-
3 multl_pmgrﬂ“utm'g 2
inimal in| Minimal in tim
o —— .t or minim : b :
4 | ime sharing system- shaying ayacer

\
f——— .ess from | It select among the| Process can be
rocess <
'__;-- It 571::; ploa ds them | processes that are{reintroduced into
poo! memory for ready to execute.
into 4

execution.

execution can he
continued,

’19—_-‘ Describe process address space.
que 9=

Tawwer |

1. Process addre
: process. )
Address space is a space In computer memory.

Every process has an address space.

ss space means a space that is allocated in memory for a

4; Address space can be of two types :
a. Physical address space : Physical address space is created in
RAM.

b. Virtual address space : Virtual address space is an address space
that is created outside the main memory inside the virtual memory,
and it is created in hard disk.

Que 3.10. l Write a short note on process identification information.

B |

L. Process registration involves recording all information necessary to
identify aregistered process and to differentiate it from other processes

E S ——
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tages of thread :

minimize context switching time.

i 1 ad provides concurrency within a process.

Use of thre
LS b
4, Eficient commun o8 ok N
4 Itismo re economical to create and context switch-

g The benefits of multi-threading can be greatly incre
 processor architecture.
lock : . | - How threads are implemented ?
L
.!'1_.3 S RS e “; - I B >
. (. No pre-emp e ‘Toimplement a threads package, there are the following
=N ‘ : ‘implementation in user space :
o | - =, eads could be implemented at the user
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kernel is ca
d

h agd, application | Kernelr
take advantage of | multi-t
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3.1, Page 398, Unit-3.

2 cue scheduling: -l
aiﬂ ah‘{?“::c: Queue (MFQ) scheduling algorithm overcomes

e Multileve e?;ultilevel queue scheduling algorithm. |

= ; = parate processes w'l.t‘t_x different c?uhwmn‘
e vl b v o e ity
58

; Refer Q

n (RR) sched uling algorithm is designed eone : I queue: ocess to MOVE between the queues. »
I secially for L & MFQ allows 2 P"'ts two or more scheduling queues. -

H men!
but pre-emption is added to : - MFQimple ! Release
: “ \ . Level 1 A9 oI Ready queue 1

= =

ted as a cireular queue. Release
round theready queue, allocating e CPU L2 @
e interval of up to 1 time quantum. R e

time quantum or time slice, 1 .
rally from 10 to 100 milliseconds in length, Level n

g, we again treat the ready queue as a FIFO

- . : ' = § le, each p‘rh(;(-‘.-e.ss may start at t?xe t_op evel queue. !&r
the tail of the ready queue. & m!mimpmd within a given time slice, it departs the system.

the first process from the ready queue, setsa ; ti lice may be
: st 1 C he 6 Processes that need more than one ime s s RITY WS
iy -iﬁmeq_mtum, and dispatches the process. operating system to a lower priority queue, which gets a lower
percentage of the processor time.

-‘.
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processes. What would be the effect of putting two pointers to the
smwushm.ranm?m'mmu advantages and
disadvantages of this scheme ? 13, N q

i
Process appears twice in the ready queue and is scheduled twice as
often as other processes.
n effect, that process will have increased its priority since by getting
time more often it is receiving preferential treatment. It will double the
time given to that process.
The advantage of this scheme is that more important jobs could be given
more time. It will provide higher priority with minimal modification to
scheduler.
The disadvantage of this scheme is that the shorter jobwill suffer because
important jobs will execute with more time. There will be overhead for
managing pointers. It may also increase overhead if same process runs
back-to-back.

324, | Consider the set of the processes given in the table and

the following scheduling algorithms :
i, Round Robin (Quantum = 1)

ii. Round Robin (Quantum = 2)

iii. Shortest Remaining Job First

‘which queue a . 1

Process1d | Arrival Time | Execution Time |
A 0 4
B 2 7
C 3 3
: D 35 3
of some number of header fi E 4 5

If there is tie within the processes, the tie is broken in the favour of
the oldest process. Draw the Gantt chart and find the average
waiting time, response time and turnaround time for the
algorithms. Comment on your result, Which one is better and why ?

e

aﬁd-variable declarations that:

ved, all the code files that inlu
am make is commonly

Round Robin (Quantum = 1)

N CDEDOEDEOEEREDDDEDEDED!

0 1 2 84 5868178 9 10 11 12 13 14 15 16 17 18 19 20 21 22 28
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E=3 .
‘Average turnaround time (3+9
| rnarou 24648
Aver time ; +8'V5=
:mwhng f0+4+0+1+3}/5=i‘g:::
L
;'mm 1 5 10 15 20
= und Time Waiting Time
‘
C=2 0
D=6 1
E=§ 3
Averagehlmroundﬁme
o (B3+9+245
A : +8J}5=
verage waiting time (0+4+0+1+3M5-?§
- sl
What is deadlock ? What are the necessary co;ﬂ.

with examples.

1 3 T,
ﬁ :ct;a:ilo:: ;s :e :Szauon where a group of Processes are permanes!
= e of‘each process having acquired a subset ofts
mmmm g 3 o; its completion and waj ting for release of
) ree held by other in the same group, thus makisg

Ppossible for any of the Processes to proceed,

2. Resource man
3 agers and oth Ty s
o rohed i deadlock B e, ey
deadlock situatj S
fmulltamuﬁllyin;:;xgﬁ :31'189 if the following four conditions hok
sharahle ::txo?:ﬂchﬁ ‘ At least one resource must be held in an®
ffanotherproc;ss 1s, only one process at a time can use the resou
be delayed unti] requests that resource, the requesting process 1%
2 Hold and the resource has been released,
waiting to ﬂ::ntr i&:mss must be holding at least one resource
e e tional resources that are currently being

3 No .
: Resources cannot be pre-empted; i.¢., a resource®

be released only voluntar;
has completed its tasj_ Iy by the process holding it, after that proe®

deadlock ?

3-29B (CSIT-Sem-4)

Operating Systems

Circular wait: Aset (P, P, ..., P, | of waiting processes must exist such

4.
that P, is waiting for a resource held by P,, P, is waiting for a resource

held by P,, ..., P_, is waiting for a resource held by P, and P, is waiting
for a resource held by P,.

Que 3.28. | How deadlock are prevented ?
OR

Define and explain the deadlock prevention.

OR

What are the approaches that can be used for prevention of

[AKTU 2013-14, Marks 05 |

]

Deadlock prevention is an approach which ensures that system will never

enter in deadlock state.
These are following approaches of deadlock prevention :

1. Mutual exclusion :
Mutual exclusion condition must hold for non-sharable resources.

If access to a resource requires mutual exclusion, then mutual
exclusion must be supported by the operating system.

a.
b.

2. Hold and wait :
The hold and wait condition can be eliminated by forcing a process

a.
to release all resources held by it, whenever it requests a resource

that is not available.
For example, process copies data from a floppy disk to a hard disk,

sort a disk file and then prints the results to a printer.
If all the resources must be requested at the beginning of the
process, then the process must initially request the floppy disk,

hard disk and a printer.
It will hold the printer for its entire execution, even though it needs

the printer only at the end.

3. No pre-emption :

If a proeess holding certain resources is denied a further request.
That process must release its original resources and if necessary
request them again, together with additional resource.

If a process requests a resource that is currently held by another
process, the operating system may preempt the second process and
require it to release its resources.

Pre-emption is possible for certain types of resources, such as CPU

and main memory.

4. Circular wait :
One way to prevent the circular wait condition is by linear ordering

of different types of system resources.

a.

a.
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might lead to deadlock,

Tesource request to a Process

..thesafesequenceof

now in a situation, which

MMthwmm
© "_ of a set of vertices (V) and set of edges (E).
the active processes in the system denoted by P = (P, P,,
.ezm;as:mgasanmmwmmmmwmw
R,

naqumdgemaneﬂm&mmmsmwmmmw
PR,

&nnn;ignmem edge is an edge from resource to process and denoted by
R —

Ho}dlngofreauumbymuﬂgmtedh;mmntadp
Requesting of resource by p isd d by request edge.

For representing process and resource in the resource allocation graph
is shown by square and circle. Each processis rapvresentadbyurd.e and
resource by square, Dot within the aqumrapremta the number of
instance.

Consider the following system which consists of three processes I
P, and P, and four resources i.e., R,.R, R,andR, _Resource R and R,
have one instance, R, has two instance de has three instances.

i Process P, mholdmganmsta.me of resource type R, and is waiting
for an instance of resource type R .

Process P, is holding an instance ol' R, and R, and waiting for an
instance uf resource type R..

4

i, PmceasP is holding an instance of R.,.
P= iP,. P,.P 1
R R, R, R, R

=P, >R, P,>R,R,>P,R,>PyRy > P, R, =P}

Ry Ry
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mmmmmwmwm .
P —b«.l{'um;lR —» P, for some resource

R‘WFG ontains cye mmmmum‘:ﬁcmmm
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/ ithm : z
1. Let Work and Finish be vectors of length m and n, respectively.
Fori=0,1,...,n~1,if Allocation, # 0, then Finish[i] = false;
otherwise, Finishli] = true.
5. Find an index i such that both
" Finishli] = = false
Request, < Work
If no such i exists, go to step (4).
3, Work = Work + Allocation,
Finishlé] = true
Go to step (2).

4 IfFinishli] == false for some i, 0 i < n then the system is in a deadlock
state.

Moreover if Finish[i] == faise then process P, is deadlock. -

This algorithm requires an order of m x n® operations to detect whether
the system is in deadlock state.

| Write the Banker’s algorithm and how it can be used to

abeusodtoavoiddeadlock.
OR

Banker's algorithm :

The banker’s algorithm is a resource allocation and deadlock avoidance
algorithm that tests for safety by simulating the allocation for pre-determinec
maximum possible amounts of all resources, then makes an “s-state” check
to test for possible activities, before deciding whether allocation should be
allowed to continue. |
Following data structures are used to implement the Banker’s algorithm :
Let ‘n’ be the number of processes in the system and ‘m’ be the number of
‘resources types.
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| Describe Banker’s algorithm for deadlock avoidance.
-_-i_gm-,asystmwithth. ree : ses and three resources. The
snapshot of a system at time £ is given below : i

7 lalals|slels|als
Ppl \2\0\3\4\3’\8\ e
p, | 1f=2(alsfala] | 1)

i. Isthe current allocation in safe state ?

ii. Would the following requests be granted in the current state :
a. Process P, requests (1,0,0)

b. Process P requests (1,0, 0)

Banker’s algorithm : Refer Q. 3.36, Page 3-35B, Unit-3.
i First find the available resources in the system
Available = Number of instance - sum of allocation

| Process |

_ Available = (77 10) - (5 4 10)
le resources =(2 3 0)

Scanned by CamScanner



Scanned by CamScanner



=l
i, Max >1foralli
Proof : Need, = Max - All
iii. Ifthere exists a deadlock state then :
iAllmtion‘ =m
i=1
Use (i) to get : 3 Need;+)" Allocation; = Y’ Max; <m+n
Use (iii) to get : ENeedi+m<m+n

n
Rewrite to get: 3 Need; <n
i=1

This implies that there exists aprocess P, mghthmtﬁqeﬁ,:& Since Max,
= 1it follows that P, huathastmrmtht mmhan.ﬂmem
thesystemcannothe in a deadlock state.

RUESAD.| Describe the Banker's algorithm for sate allocation
‘Consider a system with five processes and three resource
itﬂmgi‘ memmmmmmmmm
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Need > Available 331 < 310
Hw,muumwﬂlnathegzm
b. P, < 21,0> :

Need < Available - True g

210 < 310
Hence, the request will be granted.

Deadlock is where no Starvatmn is where low;
process proceeds, and get | priority processes ge
blocked. blocked, and high priority
process proceeds.
The occurrence of mutual | Enforcement of priorities,
U exclusion, hold and wait, uncontrolled resource
t process need 13 ol no pr.z::;txpnon and | management.
and Available is fam), cs:ml'rwhrul Ty
Circular wait. | Lifelock.

In deadlocked, requested
resources are blocked by
the other processes.

Avoiding mutual
exclusion, hold and wait,
anﬂ gﬁmﬂu wait and
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processes are to be preempted
must determine the order of

o

 such ggrnmeters as the number of
is holding and the amount of
consumed during its execution,

na process, then it cannot continue

me safe state and restartit

) determine what a safe state
rollback, abort the process

Q.1. Explain performance criteria of CPU scheduling.

ARG Refer Q. 3.1.

2, What is CPU scheduling? Write the difference
Q emptive and non pre-emptive scheduling. between pre-
ans Refer Q. 3.1and Q. 3.3. '
Q.3 Explain process transition diagram.
ass Refer Q. 35.

Q.4. Discuss Process Control Block (PCB).
A Refer Q. 3.7.

Q.5. Write short notes on process identification information.
Anis Refer Q. 3.10. '

Q.6. Write short notes on following :
i FCFS scheduling
ii. SJF scheduling
jii. Round robin scheduling
Ans.
i Refer Q.3.17. ii. Refer Q. 3.18. iii. Refer Q. 3.20.
7. Write the difference between following
1. Thread and process
9. User level thread and kernel level thread
3. Long term, short term and mid term scheduler

Anes.
1. Refer Q. 3.15. 2. Refer Q. 3.13. 3, Refer Q. 3.8.
Q.8. Explain Banker's algorithm for avoidance of deadlock.
Ans Refer Q. 3.36.
Q.9. Explain the following :
1. Deadlock prevention
2. Deadlock avoidance
3. Deadlock detection

Ans.

1. Refer Q. 3.28.
2. Refer Q. 3.29.
3. Refer Q. 3.31.

900
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1 Memory management is mainly concerned with the allocation of main
memory to requesting process. No process can ever run, before a
certain amount of memory is allocated to it.

2. The overall resource utilization and other performance criteriaofa
computer system are largely affected by the performance of the memory
‘management module.

Five requirements of memory management are :

1. Relocation : b
a  Programmers do not know where the program will be placed in
memory when it is executed. _ g N
b, While the program is executing, it may be ’"‘M“%ﬂ
‘returned to main memory at different location (relocated).
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al level is similarly organized.
1into modules.

!

u

s W._gmciahnsamaﬁ&euhamhﬁ' vy
as a virtual address, i ' s
3. : memory mana and it is
ed by the opera S
perform 4 .mmmwﬂfthe-mhmm

4, Instructions and data to memory addresses can be done in following

ways -

i. Compile time : When it is known at compile time where the
process will reside, compile time binding is used gen. erate the
absolute code. Trused st

ji. Load time : When it is not known at compile time where the
process will reside in memory, then the compiler generates re-
locatable code.

jii. Execution time:If the process can be moved during its execution
from one memory segment to another, then binding must be delayed
to be done at run time.

3. | Write a short note on :
i, Dynamic loading
ii. Dynamic linking

iR

i. Dynamic loading :
1. Indynamic loading, a routine of a program is not loaded until it is
called by the program.
9. All routines are kept on disk in a re-locatable load format. The main
program is loaded into memory and is executed.
3. Other routines methods or modules are loaded on request.
4, Dynamicloadingmakesbetter.mmorymaceuﬁlizaﬁonandummd
routines are never loaded.
It is useful when large amounts of code are needed to handle
infrequently occurring cases. ) -
No special support from the ugerating system is required
implemented through program design.

Ll
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Operating Syatam S
ii. Dynamj SATge,
B ot \-&\'

ﬂklni::’t;: tzl:ote:ns of collecting and combining varigyg tn
Y vy into a executable file that can be loaded inty , O,
" ‘(:;erat‘ing system can link system level libraries to a prog,
< b ;n }t chbines the libraries at load time, the linking ;nl
static linking and when this linking is done at the time of ey, Cllg
itis called as dynamic linking. ety
4. Instatic linking, libraries li ile ti
r ng, libraries linked at compile time, 50 prograp,
size bef:nmff.a bigger whereas in dynamic linking libraries Jin, o
execution time so program code size remains smaller. “da

Q‘“’R : I Write the short note on

!- Overlays
ii. Swapping

§J

i. Overlays:
1. Overlays is used to keep i i i
p in memory only those instructions
data that are needed at any given time. b
2. When other instructions are needed, they are loaded into spage
that was occupied previously by instructions that are no longer
needed. §
3. Overlays are implemented by user; no special support needed from
operating system, programming design of overlay structure is
complex.
ii. Swapping:
1. A process must be in memory to be executed.
2. A process, however, can be swa i
ess, . pped temporarily out of memory to
a backin i 2
t‘mmlﬁoglstore and then brought back into memory for continued
3 & i i i
a}‘l":?g;l;fs malt?s it possible for the total physical address space of
ol €s to exceed the real physical memory of the system,
us increasing the degree of multipr ing i
programming in a system.

4. Sometimes sw
ap out process als ;
process known as roll-in, 0 known as roll-out and swap-in

Di
scuss logical versus physical address space.

. mm * .
Space1s set of all logical addresses generated by program-

CS/AT-Sem-4) Memory Management

physical address space is a set of all physical addresses corresponding to
2. these logical addresses.
dressis generated by CPU. Physical address is the address of

46B(

Logical ad
3_ d g w l .
main Memory and it is loaded into the memory address register.
s Compile time and load time address binding methods generate same
" Jogical and physical addresses.
5 Execution time address binding scheme results in different logical and
. physica] addresses.
F Generally logical address is referred as a virtual address.

E'::B-_-IConsider a logical address space of eight pages of 1024

each mapped onto a physical memory of 32 frames then :
many bits are in logical address ?
any bits are in physical address ?

[AKTU 2018-14, Marks 05 |

wordSo
g, HoOW
b. How m

Tewer |

1. The Jogical address is splitinto two parts: the page address and then the

offset.
9. The page address must be able to reference 8 (or 2°) distinct pages. This

requires 3 address bits.
3. Theoffset must be able to reference 1,024 (or 2'°) distinet words on each
page. This requires 10 address bits. Therefore, 13 bits are required for
the logical address.
The physical address is also split into two parts : the frame address and
then the offset.
The number of frames is 32 (or 2°), so that will require 5 bits.
The size of the frame is same as the size of the page, therefore this will

require 10 bits.
7. Therefore, 15 bits are required for the physical address.

Que 4.7. | Define the terms:

i. Bare machine
ii. Resident monitor

Answer |
i. Bare machine:
1. This is the simplest form of memory manage ment.
2. It used by hardware diagnostics, by system boot code, real time/

dedicated systems.
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-ated user address

Placement algorithm with tiom :
a. Equal-size partitions :
i Inthisalgorithm, if there is an available partition, a process can be

operating system keeps a tapj, loaded into that partition.
 available and which are oeey i iti ize. i : '
ceuf ii. Because all partitions are of equal size, it does not matter which
partition is used.

iii. Ifall partitionsare occupied by blocked processes, choose one process
to swap out to make room for the new process.

. b. Unequal-size partitions, use of multiple queues :
B d i edves iy i This algorithm assigns each process to the smallest partition within
: . which it will fit.
: ca}itml ii, Aqueue exists for each partition size.
W f iii. It tries to minimize internal fragmentation.
' B iv.  Problem with this algorithm is that some queues might be empty
while some might be loaded.
¢ Unequal-size partitions, use of a single queue :
i Inthisalgorithm, when it's time to load a process into memory, the
smallest available partition that will hold the process is selected.
i Itincreases the level of multiprogramming at the expense of internal
fragmentation.

L QR0 | Describe variableldynamic partitioning.
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4208 (CETTED
: is allocated to mmﬂ’m& et

‘make intelligent assignment of . .'

external fragmentation with tl;’;hm

First fit is usually best and fastes Ml"f
es in the front end of memo : .

ont end more scanning for first ﬁtf:y g b

more external fragmentation leaving the nesg

to many smaller memory holes leading to more

ory allocation.

pl qur"aﬂmﬁngmemoryistodiﬁdemm

exactly one process.
ing is bound by the number of

rtition method, when a partition is free, a processis
queue and is loaded into the free partition
, the partition becomes available for another

of memory are available and which are occupied
lable for user processes and is considered one
/, a hole.

of various sizes.

it of available block sizes and a8

queue according to a scheduliné

n mm’ the operating system keeps a table

: oparmsmmwnﬂnnmma L, L
e e ot L o kv
requirements of some other process can be :

memory blocks available comprise a set “ o ol
12. #mredthroushmlt ‘memory. holes of various sizes

whenaprooesﬁarﬁvesmdneedamm,hq,“ oy
13. for a hole that is large enough for this process. e
14 If the hole is too large, it is split into two parts. One part is allocated to
" the arriving process; the other is returned to the set of holes,

When a process terminates, it releases its block of memory, which
15. then placed back in the set of holes. %

6. I the new hole is adjacent to other holes, these adjacent holes are
merged to form one larger hole.

17, Atthis point, the system may need to check whether there are processes
waiting for memory and whether this newly freed and recombined
memory could satisfy the demands of any of these waiting processes.

1 E:i};t ﬁt, best fit, and worst fit are the most common strategies used to
select a free hole from the set of available holes.

9 Tirst fit and best fit are better than worst fit in terms of speed and
storage utilization respectively.

Dynamic memory allocation techniques :

1. First fit : Allocate the first hole that is big enough. Searching can start
either at the beginning of the set of holes or at the location where the
previous first fit search ended. We can stop searching as soon aswe find
a free hole that is large enough.

2 Best fit : Allocate the smallest hole that isbig enough. We must search
the entire list, unless the list is ordered by size. This strategy produces
the smallest leftover hole. ~—

3 . Worst fit : Allocate the largest hole. Again, we must m"‘hﬂ*_ m
list, unless it is sorted by size. This stmwgypmdwﬂﬁﬂmm ikl
hole, which may be more useful than the gmallerlleﬁawt
best fit approach.
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in ﬁ'agmentaﬁon

be [ Compaction, pagi
segmentation.

‘techniques to r

ToalAvailable: 170K Total used : 741 K
Total Available :1

112K

417K | Busy |

NERRE]

Process P4 has no memory partition allocated to it.
memory partition of size 100 K and 300K are free which cannot be
:]w;ac::ated to P4 because it has size meret.hantheaamemwxpu‘hhm

Best it : —

used : 1167 K J
Total Available : 1700 K Total
Only one memory partition is free but a]lthemmmm

the memory partitions.
Worst fit :
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e logi spm 2,
h:gh-orderm - 1 bits o i dres:
_andthenlow-orderhtu:

' d

= men—— | | —— ey
mepmanmdaxmtothepagetableanddmthedmﬂnemmwﬂin
the page.

‘ What is paging ? Describe how logical address is

i to physical address in a paged system. Further give
' muhwhypmﬁmmdwmhptinpamdz.

} on of logical address to physical address :
. ] moftha admssﬂm&mﬂmmmmmwd“
thmrtualaddrm:soaﬂom : |
- -address is Ephtbyhardwm into the page number and
ﬂhmthaxpsge

for the offset i.e., (200H).
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| ““m”sm binary af

and offset can.

’;u!t oceurs
D fesin

rs when an access to IWMW not b

AP ain memory takes place. -
, The operating system verifies the memory access, aborting the prog
©fitisinvall - _
3 needed page into the free frame.
Upon_wmpletion of /0, the process table and page tableare@w
4 ndthe instruction is restarted.
.mhnndlinzapasefwltbyopenﬁnssymm-:
"~ We check an internal table (usually kept with the process control block)
L for the process to determine whether the reference is a valid or an
invalid memorTy ACCess.
page is on
® backing store

operating
gystem
reference

reset page
table
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} physical
&y memory J

ote, we modify the internal tabje "
able to indicate that the page is now i . "ith

e as though it had always been in

Memopy ™

g T

ok aside buffer (TLB) is a special, small, fast-luokq

i , high-speed memory.

T he TLB consists of two parts: a key (or tag) and a valug,
seiative memory is presented with an item, the jtep, i
keys simultaneously.

und, the corresponding value field is returned.

the number of entries in a TLB is small, often numbering

: ‘ .3 ..- : 4
used with page tables in the following way :

,wasinterrupted by the trap. Tho - ™.

. /IT-Sem-4)
- TLBcontainsonlyafewofthe
8. 3’” < is generated by the CPU,
TLB. -
number is found (known as TLB hit), its frame number is
9. ﬁzdli' ately available and is used to access memory.

[fthe page number is not in the TLB (known as a TLB miss) 2 memory

10. reference to the page table must be made.
When the frame number is obtained, we can use it to access memory.

11 addition, we add the page number and frame number to the TLB, so
12. that they will be found quickly on the next reference.

Jf the TLB is already full of entries, the operating system must select
13 one for replacement.

¢ page-table entries. When a logical
its page number is presented to the

Replacement policies range from least recently used (LRU) to random.
14
eé‘.:—m Discuss various structures of page table.

gome of the most common structures of page tables are ;
1. Hierarchical page table :

a Under hierarchical page table the logical address space is divided
into multiple page tables.

p. Asimple technique used is a two-level page table.
¢. Two-level paging as shown in Fig. 4.20.1.

0
— :
so0h| 1%
100
: 3 500| 3
708
outer pag'e = 708
table H 900} —
0 :
page of
page table| 929 i
page table memory

Fig. 4.20.1. Two-level paging scheme.

d  Alogical address (on 32-bit machine with 4K page size) in two-le
is divided into following two parts:
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re greater than () 32 bit

Page table -

o Bachlogical address consists of triplet as -
4 <process-id, page number, offset>
f, When a memory references occurs, <part of logical addre
consisting of pair ><process-id, page number ’IL gical mﬂl po
memory table and it is then searched for a match.
o If a match is found say at entry i, then the physical address
<i, offset > is generated. If no match if found, error is indicated
Q ﬂ What do you mean by segmentation ? Give the hardware
injibmantaﬁon of segmentation. _
1 p )
in segmentation with diagram. 10|

on :

tation is a memory-management scheme that supports the
mmer view of memory. )

\logical address space is a collection of segments.

EBach segment has a name and a length. S— o |

AT

ent name and an offset.
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_ m;_imimumemmmmw%ma

Bets Relstiag uod-C il Kernel
Segment? Paged |  Offset - :
Limit Prot_Base o Poge2.2
' Page 1
: Page 2.0
tahl. A
i Page table e
Page tables
9 Fach segment is treated as a single, small linear adt}f_emspme within -
the container logical address space proper, and this mini address space 1S
. Wd. - 3 i
The address translation in the mini address space is done following the

’\?I pure paging scheme.

4 Apage table is associated with the mini address space, which helps in

he address translation task. i R
As in the pure segmentation scheme, segment related InformELT
s@mtﬂmpmwmmm'mm
‘address of the segment’s page table. 3

Scanned by CamScanner



value, the translation hardware ;.
; exception, TR
the relative address r is partitioneq .
used as index into the page table ™
ed as an offset into the frame, e

OR
 paging and segmentation.

Program is divided into
fixed size pages.

Division into pages is
performed by the
operating system.
Paging is faster than
segmentation.
Paging is invisible to the
user.

g

 Processor
&

yocessor Uses page number, offse : 5
-mmc' Tt it i » offset.

08 maintain a list of free holes in |
main memory.

i A

s translation i semented-paging  Rutr Q42 oge 128,
e __

. | On a system using paging and segmentation the virtual
fu 216 bytes long. The hardware pages each segment hm%
pyte pages: How many bits in the virtual address specify the

mlloWing ? .
Segment number
Page number

iv. Entire virtual address

P ol
m ent number : Virtual address space consists of upto 16 segments
So, 16=2 '
- 4bits are needed to specify segment number.
i, Pagenumber : Hardware pages each segment into 512 bytes pages.
512 = 2’ byte pages
Size of segment is 2' bytes.
216/ 9% = 2169 = 97 =7 pages
7 bits are required to specify the page number. .
iii. Offset within page : For 2° byte page, 9 bits are needed.
v, Entire virtual address : Segment number + Page number + offset
=4+7+9=20
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'LINE : PART-2

that allows the execution 1
ly available in memory. . ;

to memory on demanq
s) is known as demand paging, |

y and also discuss its

it‘W T finite memory and withou having to

¢ mpomtofm,wﬁhomrmﬂ :
" -ﬁﬂuglmemory is used to give programmers the

6 A yirtual memory system provides a mechanism for tran

“al memory is a facility that ﬂ“ﬂgmm

have avery large memory at their disposal, mw&s
w@ny has arelatively small main memory.

am generated addresses into correct main memory locations. i
i mudomdynamaﬂy,vﬂnhmmmbmgww%mhm. :
Advantages of virtual memory :
L Allowsus to fit many large programs into a relatively small RAM.
3 Only part of a program needs to be loaded into memory.

used efficiently because a section of program loaded

= ?ﬁym:rge:a: :;Bneeded in CPU. 7
4, Virtual memory allows sharing of code anﬂdata.unlmma& 1
 multi-programming.

. | Explain the process of demand paging.
s of loading the page into memory on demand (whenever pag
?&mﬁﬁﬁu dempagmg The process includes the followin
1- IfCPU tries to refer a page that is currently not available in the m
memory, it generates an interrupt indicating memory access fault.
2 TheOS mﬂsthemxemptedmmmahhmmmihm
to proceed the OS must bring the mﬂwmwm
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P = page fault

_ access time is directly proportional to-

3 _Itmimponenttokeepthemm i

4 system. Otherwise, the effective access time i
execution dramatically. UETERRES;

® 4+ Joonanoseconds : : '
t of the time. What is the mmwﬂewmm-
| fowr an effective access time of not more than 200 nannswmﬂs‘l

and disadvantages of demang

j _mm the gwen conditions, we get
1 02us= (1- p}301ﬂs+(03p)x3mﬂhsec+(a7p)xmmm
or =—p+ 2400 P + 14000 p
[+ 100 ns = 0.1 psec and 200 ns = 0.2 psec]
or 1= 16399p

or p = 0.00006

1. | Consider a demand paged system. Page tables are stored

in main memory which has an access time of 100 nanoseconds. The
TLB can hold 8 page table entries and has an access time of 1
nanoseconds. During the execution of a process, it is found that 8
%of the time, a required page table entry exists in TLB and only 2
ofthe references cause page faults. The average time to service pag
fault is 2 milliseconds. Compute the eﬁeohve mmors access tim

ing. There is no limit on degree of
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8 54 2
1 2 3 6 Page Faults i
6 § 2]
I i 9]
. 6 5]
7 [ 4]
Total number of page fault will be 13.

b 2 1 2 3 6 Page Faults

6
22
3 15

| Consider the following reference string 1234215621
1237632123 6. How many page faults will occur for :

E3
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ABE: Refer Q. 4.23.

ABE Refer Q. 4.27 and Q. 498,

g. Discuss the page -
;BeferQ-tLSZ TePlacement slgorithms,

Q.9 What is thraahing?sﬁmh._ o

solution.
ans: Refer Q. 4.37.

-

©o©
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[EONCENT QUL W

) dmm are the collectin
ﬂo Smitts of-an mm;:mm that m
unicate with each other. Processing system use to

f; Double buffer
e
ous 8¢
G Van 2GS schoduling algorithms ;
SSTF scheduling
i, SCAN scheduling
LOOK scheduling

Input/output, or /0, is the collection of interfaces that different
functional units (sub-systems) of an information processing system
use to communicate with each other, or the s:gmals (information) sent
through those interfaces.

_ B:puhsra the signals received by the unit, and outputs are the signals
sent from it.
The term can also be used as part of an action; to “do V0" is to perform

input or output operation.
0 dem:es are used by a person (or other system) to communicate
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communicated on
its address regis

directly to transfer several
This requires the reque
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. EW Jar buffer : )
i "'.whenmorethantwobuffmm-m,w_
jtself referred to as acircular buffer.

. 5 In this, the producer cannot pass the consumer bec:

overwrite buffers before they had heen ;

) ot‘data while the next i Thepro ducer can only fill up-tn" erj-
I - ' js waiting to be consumed.
User process

e

= | Discuss the services provided ir
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disk scheduling algorithms are :
scheduling
The simplest form of disk scheduling is the Fir
(FCFS) algorithm.

queue =98, 183, 37, 122, 14,124, 65, 67

head starts at 53
0 14 37 536567 9!8 122124
1l

}___l_

ice, such as a printer, that

atime, several applications |
hout having their output

by intercepting all output to

a separate disk file.
5ot Ixng system queues tlu

2 This algonthm is mtnns;cally fair, but it gmﬂdb&b&m provide
the fastest service.

Consider, for example, a disk queue with requests for VO toblocks 1
on cylinders 98, 183, 37, 122, 14, 124, Gﬁ.ﬁ?mﬁﬁ’lm

4 Ifthedisk head is initially at cylinder 53, it will first move irc
98, then to 183, 37, 122, 14, 124, 65, and finally to 67.
scheduling :
SSTF algorithm selects the
rom the current head position.
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'gheuther setwﬁngm“
q Whanthe head reac]:mu,,_ ;
on the return trip.
4 The C-SCAN scheduling algorithm as.
- aaammularhstthatwrapsmmd
first one.
queue = 98, 183, 37,122, 14, 85,
head starts at 53 124,895,617
0 14 37 536567 98 129194
Il_ | | (| i §

'-mmment Isreversed, anq

forth across the disk.
towards 0 and that the initial
next service 37 and then 14

wﬂlmavetowardstheoﬂm
sts at 65, 67, 98, 122, 124and

ust in front of the head, it will be : So. . o
00K scheduling :

. Inthis the disk arm reverses directioni
all the way to the end of t.hedisk.
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147 + (177 - 159,
(91-86) + (94 - 91) - 9.

ss the entire surface of the disk,
ing direction and SWeeping

hose location it will reach on its
the disk.
than FCFS but the policy is

(SSTF) disk scheduling, Why
‘middle cylinders over the
| disk is currently servicinga

38 requesting to read from
142,

ks in each case.

_ +(120 - 12) 4 (149 _ 1. T
X | =4+99+133+88+103=+130=@-- ‘
< : : '
§STF 12 32 62 )
SRS B T

SCAN algorithms of disk

Total head movement

= (66— 62) + (165 - 66) + (165 - 39) 4 ( e

&=

PR

Totalhead movement

= (86 - 62) + (66~ 32) + (32~ 12) + (120 ~12)
+ (142 — 120) + (165 — 142) '

A =4+34+20+108+22+23=211

~ SCAN: Assume that head initially moves towards zero,

0 12 32 62 66 120 142 165
i 1 I \ I I \

L

a » By -
Total head movement e ra
= (62 - 32) + (32-12) + (12-0) + (66~ {
+ (120 -66) + (142 - 120) + (165 -14)
=304+204+12+66+54+22423 ‘_‘[1
- - 227 : iy
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. scheme is not efficient; to traverse the lis
which requires substantial VO time.,

However, traversing the free list is not a freq
allocated, thebitiso, | 1 Usually, the operating system simply needs

asa bit map or bit vector,

: , : cate t bl . A
;..4_,5,.8.9_', 10,11, ..etha block to a file, so the first
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ch data word is havmg its own ]
ﬂw Hamming code verifies the data
single disk errors.

" 1nthis level, the array can recove RS
b i:rddnve failures. f&mnﬂmﬂ taneous
o Minimum two drives mmmedmﬂmkﬁmhv&@& | !
% _ || LavelS‘
' In this level of RAID a minimum of three gy

used to address the perfor mar:e 4 implementation. uired for

+  Thedata block is split and is written on data disks,
. Stripe parity is generated on writes and this writing is recardad <
& ‘parity disks and can be checked on reads b

j. ARAID 3 array can recover from hard drive fa m .
 inenvironments where apphca“"mmeﬂhghmw s deploy
which can be video production, video editing and live h “m : _m_

In this level the read/write speed is high.

"RAID Level 4 :

2 In this RAID level the requirement of three drives is seen and in
this level, the entire block is written on a disk.

b Parity is generated in writes and recorded on parity ﬁiiﬁ
checked on reads. . 1

This level of RAID has high reading speeds and is highly efficient. :

' ehpapdxskswerewewedasa
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: ap:e is no restriction on tha
Ttis well suited for Database .
Access:

pointers to the various blm‘.ka M &
Tofind an entryin the file &‘T&hym
snﬂthenusethepom&wdmub ;
mw

Whatdoyoumeanbydj:mw,m -
mhe performed onammw? re the

randomly'arecord key is useq
S mmsﬂmem to

0 '.mlythﬂt an index is used to
divi -“ﬂmrdﬂﬂnt.hestorm

e directory can be viewed as a symbol table that translates file names
their directory entries.

mrdsmswmd

ny ways.

mnmanunmustbeallnmdta'___ '
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tory (MFD) s searched.

MFD is indexed by user name
points to the UFD for that

different users may have files
| the file names within each UF
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gis the sharing of files among severa]
- on a project. '
private or public distribution of data o
erent levels of sharing privileges,
advent of the Internet, a file transfer
r Protocol (FTP) has become widely
e used to access (read and possibly writ
particular set of users with a pass:
d from an FTP server site.

‘sites offer public file sharing or
les by downloading them, using
0 be “anonymouns”).

ng implies a system in which users it
which users are allotted some
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of contiguous allocation :
<the simplest allocation scheme and can be imy
xcellent performance.

d allocation :
ith linked allocation, each file is alinked list of
blocks may be scattered anywhere on the disk.

directory contains a pointer to the first and last’

example, a file of five blocks might startatb
block 16, then block 1, then block 10, and finally'

h block contains a pointer to the next block.
pointers are not made available to the v
s, if each block is 512 bytes in size, and 2
er) requires 4 bytes, then the user sees
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Same number of

"

fixed xemﬁ;'f?; '

i

1

o fle can be reset. o the begipage:
Indexed file : ]

advances a file pointer, which tracks o loeaﬁ::,dwﬁtg ers
appends the end of file angd such

To achieve the flexihy ility, a structure
indexes. In general

isneeded that
single key are

inﬂmdﬁle,themncemof 55
abandoned. Records are o

ustive index cont
entry for every record in the main file. S
Anindex isitselforgan.ized as a sequential file for ease of searching,
A partial index contains entries to record where the field of interest
exists.
With records of variable length,
fields.

When a new record is added to the main file, all the index file must
be updated.

Fig. 5.22.2 shows the index with relative files,
Indexed file are used mostly in applications where timelines of
information are critical and where data are rarely processed
exhaustively. Examples are airline reservation systems and
inventory control system.

some records will not contain all

Last name logical record number

A
B

c |

p@]m]m
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g e for access con
9:::“ + User who eﬁﬁ-ﬁa
W,set,ofumswho
p £58. o
sziverm : All other users
_v",ﬁv-erse.

g . s tl‘i "

OR I
s matrix 7 How it can be repres

t objects. ,
y in the matrix consists
the column defines objects e
om the access right.
access(i, j) defines the
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d, the operation ig allow
on (or error) condition js

ed to 2 WL
raised. i | 4

e need of system protection is due to fo!

1/0 Management & Disk Scheduling
 capability list is associated with a domain, but it is never

. lock-key uhme.ia..ammpronﬂubetwmmmm-nd
;ability lists.

Each object has a list of unique bit patterns, ealled locks.

> Similarly, each domain has a list of unique it patterns, called keys.

A process executing in a domain can access an object only if that
domain has a key that matches one of the locks of the object.

e. As with capability lists, the list of keys for a domain must be

managed by the operating system on behalf of the domain.

f. Users are not allowed to examine or modify the list of keys (or

locks) directly.

ing reason :
To prevent malicious misuse of the system by users or programs.
To ensure that each shared resource is used only in accordance with

system policies, which may be set either by system designers or by
system administrators.

To ensure that errant programs cause the
possible.
Protection systems only provide the mechanisms for enforcing policies

and ensuring reliable systems. It is up to administrators and users to
implement those mechanisms effectively.

minimal amount of damage

An example : UNIX

UNIX associates domains with users.
1.

Certain programs operate with the SUID bit set, which effectively
changes the user 1D, and therefore the access domain, while the
program is running (and similarly for the SGID bit). Unfortunately
this has some potential for abuse. -
An alternative used on some systems is to place prmlggedpmgm:ns in
special directories, so that they attain the identity of the directory
owner when they run. . ‘
This prevents crackers from placing SUID programs in random
directories around the system. _ =
Yet another alternative is tonot allow the changing of ID at all. Instead,
send messages to these daemons when they need special tasks
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Define 0PETating system. Explain in shore, T 3

ting system acts as an i Vg gy
'_;Mlmuow::r and mwerhmdwm‘:r;mm' inled

sl‘» What is the purpose of an operating sysiem 7

The h se of ::;g:ratitzg system is tp mm O e
in which a user ecute programs in. Sl o
manner. & convenient and efficient

13, What are advantages of batch system ?
’ Advmt.ageﬁ og bli:tch sylftem are :
iy & 1 Move much of the work of the operator to the computer
n and access mechanism. Increased performance since it is possible for ioh to start
: for
£ as the previous job finished. BRI e

14. What are the disadvantages of batch system ?
s Disadvantages of batch system: -
~ 1. Turnaround time can be large from user standpoint.
Y >
2. Difficult to debug program.

3. Ajobcould enter an infinite loop.

4. Ajob could corrupt the monitor, thus affecting pending jobs.

5. Due to lack of protection scheme, one batch job can affect pending

15, What is spooling ?

8 Spooling refers to putting jobs ina buffer whichis  special area in
memory or on a disk where a device can access them when it is
ready. |

e
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