EMS

ystem and functions, Classification of
nteractive, Time sharing, Real Time

: tems, Multiuser Systems, Multiprocess

, Multithreaded Systems, Operating System Structure-

structure, System Components, Operating System services,

nt Kernels, Monolithic and Microkernel Systems.

CURRENT PROCESSES (2-1B to 2-26 B)

current Processes: Process Concept, Principle ofConcurrency,
yducer / Consumer Problem, Mutual Exclusion, Critical Section

- Problem, Dekker's solution, Peterson'’s solution, Semaphores, Test '
~ and Set operation; Classical Problem in Concurrency- Dining
~ Philosopher Problem, Sleeping Barber Problem; Inter Process
- Communication models and Schemes, Process generation.

'UNIT-3 : CPU SCHEDULING (3-1B to 3-45 B)
: CPU Scheduling: Scheduling Concepts, Performance Criteria, Process
- States, Process Transition Diagram, Schedulers, Process Control
- Block (PCB), Process address space, Process identification
.~ information, Threads and their management, Scheduling Algorithms,

i Multiprocessor Scheduling. Deadlock: System model, Deadlock

characterization, Prevention, Avoidance and detection, Recovery from

~ deadlock. -
UNIT-4 : MEMORY MANAGEMENT (4-1 B to 4-42 B)

Memory Management: Basic bare machine, Resident monitor,
Multiprogramming with fixed partitions, Multiprogramming with
variable partitions, Protection schemes, Paging, Segmentation, Paged
segmentation, Virtual memory concepts, Demand paging,
Performance of demand paging, Page replacement algorithms,
Thrashing, Cache memory organization, Locality of reference.

UNIT-5 : /O MANAGEMENT AND DISK SCHEDULING
4 ; B
. &

(5-1 B to 5-37 B)

1/O Management and Disk Scheduling: 1/O devices, and 1/0
'~ subsystems, 1/O buffering, Disk storage and disk scheduling,

RAID. File System: File concept, File organization and access

mechanism, File directories, and File sharing, Filesystem
implementation issues, File system protection and security.

. T QUESTIONS (SQ-1B to SQ-16B)
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CONCEPT OUTLINE : PART-1 ’!‘- N

e An operating systemisaprogfamthntam an intermediary
between a user of a computer and the computer hardware.
e Function of operating system :
i.  Memory management
ii. Processor management
iii. Device management
iv. File management
o The feature of a batch system is the lack of interaction between
the user and the job while that job is executing.
e A multi-processor is a computer system with two or more central
processing units, with each one sharing the common main
memory as well as peripherals.

1. An operating system acts as an intermediary between the user of a
computer and computer hardware.

9. An operating system is software that manages the computer hardware.

3 The hardware must provide appropriate mechanisms to ensure the
correct operation of the computer system and to prevent user programs
from interfering with the proper operation of the system. .

Functions of an operating system:

The operating systems perform the following functions :

Scanned by CamScanner



! ) for equipment failure.
| programs from ROM chips tq

) computer’s main memory.
they can store data and programs.

‘main memory where programs and data
gement).

s back and forth between main memory
¢ m!!g) via partitioning, using foreground
as, and using buffers and queues.

s from one disk to another.

= OR
1t types of operating system.
g 2016-17, Marks lﬂ
g system are as follows :

rating system was used in the earlier age.
processing, jobs with similar needs were batched
d were run through the computer as a group.

re ofa batch system is the lack of interaction
inﬂ the job while that job is executing.
 environment, the CPU is often idle.

r system @

system, more than one program will

ks and begins to execute one of the jobs

1-4 B (CS/IT-Sem-4) Computer System
(> Eventuéﬂy, the job may have to wait for some :
system simply switches to thor job and \'.ank: th; operating

When the first job finishes, waiting job gets the CPU back.
e. As long as there is.always some job to execute, the CPU wi
never be idle. i i

3. Time-sharing system :

a. A time-shared operating system allows the many users to share
the computer simultaneously. :
b. A time-shared operating system uses CPU scheduling and
multi-programming to provide each user with a small portion of
a time-shared computer.
4. Real time operating system :
a. Real time operating systemis a special purpose operating system,
used when there are rigid time requirements on the operation of
a processor or the flow of data.

Que 1..8. ‘ What is real time operating system ? What is the
difference between hard real time and soft real time operating

AKTU 2013-14, Marks 05

system ?

Answer \

1. Real time operating systemisa
when there are rigid time requir
or the flow of data.

2. Real time operating system
otherwise system will fail.

3. Forexample, scientific experiments, medi¢
control systems, weapon systems, robots, home-appli
air traffic control system ete.

Difference between hard real time and soft real

special purpose operating system, used
ements on the operation of a processer

has well-defined, fixed time constraints

al imaging systems, industrial
ances controllers,

time operating system:

Soft desired

Computer

| Environment
Often critical

Checkpoim.-recover}

| Short-term
Autonomous

|
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1-5 B (CS/AAT-Sem-4)

Operating Systems

aring operating

-Discuss essential properties of time-sh
system, real time operating system and distributed operating system,

[AETU 2012-13, Marks 05]

Properties of time-sharing operating system :

1 Uses CPU scheduling and multi-programming to provide economical
interactive use of a system.

2 The CPU switches rapidly from one user to another i.e., the CPU is

shared between a number of interactive users.

Instead of having a job defined by spooled card images, each program

reads its next control instructions from the terminal and output is

normally printed immediately on the screen.
Properties of real time operating system :
1. Real time systems are usually dedicated, embedded systems.
2. They typically read from and react to sensor data.
3. The system must guarantee response to events within fixed periods of
. time to ensure correct performance.
Properties of distributed operating system :
1. Distributes computation among several physical processors.
2 The_processors do not share memory or a clock, instead, each processor
has its own local memory.
3. H’I:;y communicate with each other through various communication

3.

. | Explain the following terms :

L Mult.i-programming system ‘

il Multi-processor system

A M&lti-programmin

y g system : Refer Q. 1.2, Page 1 i

L. Multi-processor system : i

Multi-proc,

€ss0 .

communicationr’ls?{sten;.s have more than one processor in clos
? Y share the ¢ BS 2lose

0 . omputer :

utput devices and sometimes memor;) bus, system and input-

Inmultl-pl‘oce y DA =
SSing s Stem tl OSSlb e tW ocesses t un in
g , 1L 1S P 1 fOr 0 proc 0

Multi-processor systems are of twy

: rmas:s .
and asymmetric multi-processing YPeS : symmetric multi-processing

1-6 B (CS/IT-Sem-4)

Computer System

a. In symmetric multi-processing, each processor runs identical copy
of the operating system and they communicate with one another
as needed. All the CPU shared the common memory.

b. In asymmetric multi-processing, each processor is assigned a

specific task. It uses master-slave relationship.

Que 1.6. | Explain the following terms clearly :

i.

ii.

Multi-programming
‘ ARTU 2011-12, Marks 05 \

Multi-threading

Answer \
1-3B, Unit-1.

i.

ii.

Multi-programming : Refer Q. 1.2, Page
Multi-threading :

1. Multi-threading extends sk
so we can sub-divide specific operations within

into individual threads.

Each of the threads can run in parallel.

3. The OS divides processing time not only among different
applications, but also among each thread within an application.

4. Inamulti-threaded program, an example application might be divided
into four threads : a user interface thread, a data acquisition thread,

the idea of multi-tasking into applications,
a single application

network communication, and a logging thread.

5. We can prioritize each of these, so that they operate independently.

6. Thus,in multi-threaded applications, multiple tasks can progressin

parallel with other applications that are running on the system.

Que 1.7. ‘ Write down the difference between multi-processing
and multi-programming operating system.

ﬁmu 2013-14, Marks 05 |

B

rS. No. ‘ Multi-processing \ Multi-programming

. g = : . |
Multi-processing refers to| Multi-programming keeps several
multiple | programs in main memory at the

processing of
processes at same time by|same time and execute them
multiple CPUs. concurrently utilizing single CPU

2 It utilizes multiple CPUs.

\ It utilizes single CPU.

3. s It permits parallel processing. | Context switching takes place.
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. S lingreferstoputtinsjobsinahuﬁer,aw
T oso:diskwhete ndevicecanaccessthemwheniﬁlm.

3. Spoolingis useful b device data at different rates. ‘
The buffer provides a waiting station where data can rest while the

slower device catches up.
multi-processing may 5. The most common spooling application is pr'mt.' spooling.
have same or different 6. In print spooling, documents are loaded into a buffer and then the
architecture. printer pulls them off the buffer at its own rate. :
7. Spooling is also used for processing data at remote sites. The CPU sends

Processors need not to
communicate as they
orbya | are controlled by the

the data via communications path to a remote printer.

Advantages of spooling over buffering :
The spooling operation uses a disk as a very large buffer.

master processor. 1.
If a master processor 2. Spooling is capable of overlapping /O operation for one job with processor
fails, a slave is turned operations for another job.
to the master
:”lll‘ocessor to continue Que 1.10. ‘ Differentiate between batch processing system and
slae execution. If a multi-programming system with example.
Ve processor fails, its
/ t:ﬁk is switched to Answer \
other processors. — -
b | s No.| Batch processing system | Multi-programming system |
multi-processor is 1. |In batch systems, the Multi-programming system allow
simple, instructions, data and some | concurrent execution of multiple
control information are|programs, and hence multi-

submitted to the computer | programming operating system

operator in the form of a job. require more sophisticated

scheduling algorithms.

1 'e o’ spmling over
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operating system

ms should be scheduleq

~way that the CPU
busy for maximum

Q ‘What is an operating system ? Discuss the operating
system structure.

OR
Explain layered structure of an operating system. Also explain
advantages and disadvantages of the layered approach to system

design.

6peratmg system : Refer Q. 1.1, Page 1-2B, Unit-1.
Structure of 0OS:

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, its interfaces and levels of

functionality are not well separated.

\ application program

Y

\ resident system programk

ES-DOS device dﬂvﬂ

V ROM BIOS device drivers
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L 1-11B (CS/T-Sey, .
Operating Systems 4

a  The operating system is divided into a number of layers Uevely)

each Jayers. The bottom layer (layer 0)_ jg ¢
wbﬂ.ﬁ?{}g:g;yge N) is the user interface. he
Y

b. With modularity, layers are selected such that each uses funcy

1o
(operations) and services of only lower-level layers. ng

layer N
user interface

layer 1

layer 0
hardware

3. Micro-kernels :

a.  Moves as much from the kernel into “user” space communication
takes place between user modules using message passing.
4 Modules:

a Here the kernel has a set of core components and links in additional
services either during boot time or during runtime.

b. Such a strategy uses dynamically loadable modules and is common

in modern implementations of UNIX, such as Solaris, Linux, and
MacOSX. - ’

¢.  Such a design allows the kernel to provide core services yet also

: allows certain features to be implemented dynamically.
d.  The overall result resemble

sal i .
etict has defined, ayered system in that each kernel

protected interfaces: but it i i
o . 3 it 1s more flexible
ana layered system in that any module can call any other module.
e. Theapproach s like

h .
ol 1o ko e microkernel a

; pproach in that the pri
functions and e

knowledge of how to load and

1-12B (CS/IT-Sem-4) Computer System

communicate with other modules; but it is more efficient, because

modu\esldo not need to invoke message passing in order to
communicate.

Advantages :

1. The main advantage of the layered approach is simplicity of construction
and debugging.

9. The layers are selected so that each uses functions (operations) and
services of only lower-level layers.

3. Thisapproach simplifies debugging and system verification.

4. The first layer can be debugged without, any concern for the rest of the

system, because, it uses only the basic hardware to implement its
functions.

5. Once the first layer is debugged, its correct functioning can be assumed
while the second layer is debugged, and so on.

6. Ifanerror is found during the debugging of a particular layer, the error

must be on that layer, because the layers below it are already debugged.
7. Thus, the design and implementation of the system is simplified.
Disadvantages :

1. The major difficulty with the layered approach involves appropriately
defining the various layérs. Because a layer can use only lower level
layers, careful planning is necessary.

9. Afinal problem with layered implementations is that they tend tobe less
efficient than other types. At each layer, the parameters may be modified,
data may need to be passed, and so on. Each layer adds overhead to the
system call; the net result is a system call that takeslonger than one on

anon-layered system.

3. These limitations have caused a small backlash against layering. Fewer
layers with more functionality are being designed, providing most of the
advantages of modularized code while avoiding the difficult problems of
layer definition and interaction.

Que 1.12. | What is an operating system 2 Define the components of

an operating system. mm 2013-14, Marks ﬁﬂ
OR
Discuss various operating system components.
[AKTU 201415, Marks 05 |

Answer \

Operating system : Refer Q. 1.1, Page 1-2B, Unit-1.
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Some of the services provided by operating system are as follows :
1. Program execution :

a. The purpose of computer system is to allow the users to execute
programs in an efficient manner.

b. The operating system provides an environment where the user
can conveniently run these programs.

c. To run a program, the program is required to be loaded into the
RAM first and then to assign CPU time for its execution.

/O operations :

a. Bach program requires an input and after processing the input
submitted by user it produces output.

b. Thisinvolves the use of VO devices.
¢. The VO service cannot be provided by user-level programs and it
must be provided by the operating system.
File system manipulation :
a. Whille working on the computer, generally a user is required to
manipulate various types of files like opening a file, saving a file
and deleting a file from the storage disk.

This is an important task that is also performed by the operating
system.

b.

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, in which

two or more processes read and write to a shared section of memory,
or message passing, in which packets of information in
formats are moved between processes by the operating system.

Error detection :

a. The main function of operating system is to detect the errors like
bad sectors on hard disk, memory overflow and errors related to
1/0 devices.

After detecting the errors, operating system takes an appropriate
action for consistent computing.

Ii
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ons and actual datg Procegg;,

opgr,ating system.
'on. layer for the reso
es) I1:]1;11; application software m '

med by the kernel are :

is it checks whether the proce

request of the user. e

© processes those are running on the
i onand de-allocation of Process,

ble for all the processes thy
» ose are
%hedule time which wilel

j@fb’sinto the different memory

- memory does not fit to store

of the physical memory which

Manner, Therefore, physical
PoTary memory,

\

nels,

il

operating system.
Normt:nyt ;h:; ct;‘?eraﬁp'nfe system is composed of re-entrant and non-
reentran ons. re-entrant functions may modify local data,
but they do not modify any global data. . .
Concurrent executions of re-entrant functions do not affect the behaviour
of one another. The operating system makes sure that non-Teentrant
functions are executed mutually exclusively by the kerne paths so that
the function executions do not modify global data at the same time.

: \ 5
An interrupts from VO devices may not be handled mﬁﬁwaq
.

i. Shell and kernel
ji. Monolithic kernel and micro-kernel

OR

What are the differences between shell and kernel ?

i. Shell and kernel:

. g
1. | When a user logs in, the The kernel is the hub of the
login program checks the operating system, it allocates
username and password, fime and memory to program
and then starts another and handles the file storage
program called the shell. communications in response
) system calls.
2. | Shell gives interface Kernel gives the hardware
between user and kernel. interactionwith user.
3. | The shellis the GUl or The kemehsthem;d‘\
interface to the kernel. operating sy that

o
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S written in O and (4 +
task where hardware
Wwritten using assembly

le, let’s first use an
'8 asimple program
file

. Finally, after the entire file is copied, the program m
write a message to the console or window, and finally

. Typically, application developers design programs according
applieaﬁonprogmmnﬁngintermeAPD.

The AP1 specifies a set of functions that are available to an application

programmer, including the parameter that are passed to each function

and the return values the programmers can 8

The functions that make up an API typically invoke the actual system

calls on behalf of the application programmer.

System call handled by system :

1. Theruntime support system for most programming Tovi

a system call interface that serves as the link to system calls made
available by the operating system.

14.

2. The system call interface intercepts function calls in the API and invokes
the necessary system calls within the operating system.

3. Typically, anumber is associated with each system call, and the system
call interface maintains a table indexed according to these numbers.

4. The system call interface then invokes the intended system calls in the
operating system kernel and returns the status of the system call and
any return values.

5. The caller need know nothing about how the system calls is implemented
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.

i,

Thus, most of the details of the operating system interface are hidden from the
programmer by the API and are managed by the runtime support library.

Que 1.18. | What do you understand by system call ? Enumerate
five system calls used in process management.

OR

What do you understand by system call ? List and explain three
system calls used for process management.

call : Refer Q. 1.17, Page 1-17B, Unit-1.
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1. | 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 execute in either of these two
modes.

2. | When process switching occurs,
the kernel saves the context of
old process inits PCB and loads
the saved context of new
process scheduled to run.

Mode switching can be done

using system call. This is a special
instruction that sets the system’s
state to kernel mode.

Example : If an interrupt
occurs, the system needs to
save the current context of
running process on CPU, so
that it can restore the saved
context when processing of
interrupt is over, i.e., process
switching is useful for
suspending and resuming of a

Example : If a user process
needs to access things
controlled by kernel, it is
necessary to perform mode

switching.

L process.
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the following :
real time system.

S provided by the operating systepm,

‘een the following :

d micro-kernel \

hﬂndled by the system ?

Enumera
used in process managem 9

ent.

Concurrent Processes

———

) (2-2B to 2-11

Concurrent Processes : Proce
Principle of Concurrency
Producer Consumer Problem
Mutual Exclusion
Critical Section Problem
® Dekker’s Problem
e Peterson Solution

ss Concept

Part-2

Semaphores : e
o Test and Set Operations =
Classical Problem in Concurrency
Dining Philosopher Problem
o Sleeping Barber Problem
Interprocess Communication Models and Schemes
® Process Generation

A. Concept Outline : Part-2 ......ccocooveneeens e
B. Long and Medium Answer Type (ATT] 210 (- S

: 9.1 B (CS/T-Sem-4)
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