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Note: Attempt five questions including Q. No. 1 which is compulsory. Select one
question from each unit.
Q1. Explain in brief:
i.

(2½ x 10 = 25)

Define “Thrashing”.
Thrashing occurs when a system spends more time processing page faults than
executing transactions. While processing page faults is necessary to in order to
appreciate the benefits of virtual memory, thrashing has a negative effect on the
system.
As the page fault rate increases, more transactions need processing from the paging
device. The queue at the paging device increases, resulting in increased service time
for a page fault. While the transactions in the system are waiting for the paging
device, CPU utilization, system throughput and system response time decrease,
resulting in below optimal performance of a system.
Thrashing becomes a greater threat as the degree of multiprogramming of the system
increases.

ii.

List the differences
Fragmentation.

between

Internal

Fragmentation

and

external

External Fragmentation: External Fragmentation happens when a dynamic memory
allocation algorithm allocates some memory and a small piece is left over that cannot
be effectively used. If too much external fragmentation occurs, the amount of usable
memory is drastically reduced. Total memory space exists to satisfy a request, but it is
not contiguous.
Internal Fragmentation: Internal fragmentation is the space wasted inside of
allocated memory blocks because of restriction on the allowed sizes of allocated

blocks. Allocated memory may be slightly larger than requested memory; this size
difference is memory internal to a partition, but not being used.
iii.

What do you know about “Spooling”.
Acronym
for simultaneous peripheral operations on-line, spooling
refers
to
putting jobs in a buffer, a special area in memory or on a disk where
a device can access them when it is ready. Spooling is useful because devices
access data at different rates. The buffer provides a waiting station where data can
rest while the slower device catches up.
The
most
common
spooling application is print
spooling. In
print
spooling, documents are loaded into a buffer (usually an area on a disk), and then
the printer pulls them off the buffer at its own rate. Because the documents are in a
buffer where they can be accessed by the printer, you can perform other operations on
the computer while the printing takes place in the background. Spooling also lets you
place a number of print jobs on a queue instead of waiting for each one to finish
before specifying the next one.

iv.

Why does the page size is of 2n.
Recall that paging is implemented by breaking up an address into a page and offset
number. It is most efficient to break the address into X page bits and Y offset bits,
rather than perform arithmetic on the address to calculate the page number and offset.
Because each bit position represents a power of 2, splitting an address between bits
results in a page size that is a power of 2.

v.

List the necessary and sufficient conditions of deadlock.
Mutual Exclusion:
The resources involved must be unshareable; otherwise, the processes would not be
prevented from using the resource when necessary.
Hold and wait or partial allocation:
The processes must hold the resources they have already been allocated while waiting
for other (requested) resources. If the process had to release its resources when a new
resource or resources were requested, deadlock could not occur because the process
would not prevent others from using resources that it controlled.
No pre-emption:
The processes must not have resources taken away while that resource is being used.
Otherwise, deadlock could not occur since the operating system could simply take
enough resources from running processes to enable any process to finish.

Resource waiting or circular wait:
A circular chain of processes, with each process holding resources which are
currently being requested by the next process in the chain, cannot exist. If it does, the
cycle theorem (which states that "a cycle in the resource graph is necessary for
deadlock to occur") indicated that deadlock could occur.
vi.

Explain the disadvantages of second attempt of Dekker’s algorithm for process
synchronization.

It succeeds in preventing the conflict by enforcing mutual exclusion, meaning that only one
process may use the resource at a time and will wait if another process is using it. This is
achieved with the use of two "flags" and a "token". The flags indicate whether a process wants to
enter the critical section (CS) or not; a value of 1 means TRUE that the process wants to enter
the CS, while 0, or FALSE, means the opposite. The token, which can also have a value of 1 or
0, indicates priority when both processes have their flags set to TRUE. Dekker’s algorithm will
allow only a single process to use a resource if two processes are trying to use it at the same
time. The highlight of the algorithm is how it solves this problem.
This algorithm can successfully enforce mutual exclusion but will constantly test whether the
critical section is available and therefore wastes significant processor time. It creates the problem
known as lockstep synchronization, in which each thread may only execute in strict
synchronization. It is also non-expandable as it only supports a maximum of two processes for
mutual exclusion.
vii.

List the differences between Preemption and non-Preemption.

Preemption:









Preemption means the operating system moves a process from running to ready without
the process requesting it.
Without preemption, the system implements ``run to completion (or yield or block)''.
The ``preempt'' arc in the diagram.
We do not consider yield (a solid arrow from running to ready).
Preemption needs a clock interrupt (or equivalent).
Preemption is needed to guarantee fairness.
Found in all modern general purpose operating systems.
Even non preemptive systems can be multiprogrammed (e.g., when processes block for
I/O).

viii.

What is “buffering”.

In computing, a buffer is a region of memory used to temporarily hold data while it is being
moved from one place to another. Typically, the data is stored in a buffer as it is retrieved from
an input device (such as a keyboard) or just before it is sent to an output device (such as a
printer). However, a buffer may be used when moving data between processes within a
computer. This is comparable to buffers in telecommunication. Buffers can be implemented in

either hardware or software, but the vast majority of buffers are implemented in software.
Buffers are typically used when there is a difference between the rate at which data is received
and the rate at which it can be processed, or in the case that these rates are variable, for example
in a printer spooler.
ix.






x.

List the disadvantages of Index allocation strategy.
Large overhead for meta-data:
Wastes space for unneeded pointers (most files are small!)
Need to read indirect blocks of pointers to
Calculate addresses (extra disk read)
Keep indirect blocks cached in main memory
Define Multiprogramming.
A multiprogramming operating system is one that allows end-users to run more than
one program at a time. The development of such a system, the first type to allow this
functionality, was a major step in the development of sophisticated computers. The
technology works by allowing the central processing unit (CPU) of a computer to
switch between two or more running tasks when the CPU is idle. Multiprogramming
is a rudimentary form of parallel processing in which several programs are run at the
same time on a uniprocessor. Since there is only one processor, there can be no true
simultaneous execution of different programs. Instead, the operating system executes
part of one program, then part of another, and so on. To the user it appears that all
programs are executing at the same time.

UNIT 1
Q2a Discuss about safe state and usefulness of safety algorithm for Deadlock avoidance
(12½)


A system is in a safe state only if there exists a safe sequence of processes P1, P2, ……..,
Pn where:
o For each Pi, the resources that Pi can still request can be satisfied by the currently
available resources plus the resources help by all Pj, j<i.



If a system is in safe state, there is no deadlock.



If the system is deadlocked, it is in an unsafe state.



If a system is in unsafe state, there is a possibility for a deadlock.



Avoidance: making sure the system will not enter an unsafe state.

Safety algorithm (to check for a safe state):
1. Let work be an integer array of length m, initialized to available.
Let finish be a boolean array of length n, initialized to false.

2. Find an i such that both:
o finish[i] == false
o need[i] <= work
If no such i exists, go to step 4

3. work = work + allocation[i];
finish[i] = true;
Go to step 2

4. If finish[i] == true for all i, then the system is in a safe state, otherwise unsafe.

A state is considered safe if it is possible for all processes to finish executing (terminate). Since
the system cannot know when a process will terminate, or how many resources it will have
requested by then, the system assumes that all processes will eventually attempt to acquire their
stated maximum resources and terminate soon afterward. This is a reasonable assumption in
most cases since the system is not particularly concerned with how long each process runs. Also,
if a process terminates without acquiring its maximum resources, it only makes it easier on the
system. A safe state is considered to be the decision maker if it is going to process ready queue.
Safe State ensures the Security.
Given that assumption, the algorithm determines if a state is safe by trying to find a hypothetical
set of requests by the processes that would allow each to acquire its maximum resources and then
terminate (returning its resources to the system). Any state where no such set exists is
an unsafe state.
Example:
We can show that the state given in the previous example is a safe state by showing that it is
possible for each process to acquire its maximum resources and then terminate.
1. P1 acquires 2 A, 1 B and 1 D more resources, achieving its maximum



[available resource: <3 1 1 2> - <2 1 0 1> = <1 0 1 1>]



The system now still has 1 A, no B, 1 C and 1 D resource available

2. P1 terminates, returning 3 A, 3 B, 2 C and 2 D resources to the system


[available resource: <1 0 1 1> + <3 3 2 2> = <4 3 3 3>]



The system now has 4 A, 3 B, 3 C and 3 D resources available

3. P2 acquires 2 B and 1 D extra resources, then terminates, returning all its resources


[available resource: <4 3 3 3> - <0 2 0 1>+<1 2 3 4> = <5 3 6 6>]



The system now has 5 A, 3 B, 6 C and 6 D resources

4. P3 acquires 1 B and 4 C resources and terminates


[available resource: <5 3 6 6> - <0 1 4 0> + <1 3 5 0> = <6 5 7 6>



The system now has all resources: 6 A, 5 B, 7 C and 6 D

5. Because all processes were able to terminate, this state is safe
These requests and acquisitions are hypothetical. The algorithm generates them to check the
safety of the state, but no resources are actually given and no processes actually terminate. Also
note that the order in which these requests are generated – if several can be fulfilled – doesn't
matter, because all hypothetical requests let a process terminate, thereby increasing the system's
free resources.
Q2 b) Describe the state transition model in which few states resides in secondary memory.
Also describe the use of these states.
(12½)
In a multitasking computer system, processes may occupy a variety of states. These distinct
states may not actually be recognized as such by the operating system kernel, however they are a
useful abstraction for the understanding of processes.

Created:
(Also called New) When a process is first created, it occupies the "created" or "new" state. In this
state, the process awaits admission to the "ready" state. This admission will be approved or
delayed by a long-term, or admission, scheduler. Typically in most desktop computer systems,
this admission will be approved automatically, however for real-time operating systems this
admission may be delayed. In a real time system, admitting too many processes to the "ready"
state may lead to oversaturation and over contention for the systems resources, leading to an
inability to meet process deadlines.
Ready and waiting:
A "ready" or "waiting" process has been loaded into main memory and is awaiting execution on
a CPU (to be context switched onto the CPU by the dispatcher, or short-term scheduler). There
may be many "ready" processes at any one point of the system's execution—for example, in a
one-processor system, only one process can be executing at any one time, and all other
"concurrently executing" processes will be waiting for execution.

A ready queue or run queue is used in computer scheduling. Modern computers are capable of
running many different programs or processes at the same time. However, the CPU is only
capable of handling one process at a time. Processes that are ready for the CPU are kept in
a queue for "ready" processes. Other processes that are waiting for an event to occur, such as
loading information from a hard drive or waiting on an internet connection, are not in the ready
queue.
Running:
A process moves into the running state when it is chosen for execution. The process's
instructions are executed by one of the CPUs (or cores) of the system. There is at most one
running process per CPU or core.

Blocked (Waiting):
A process that is blocked on some event (such as I/O operation completion or a signal). A
process may be blocked due to various reasons such as when a particular process has exhausted
the CPU time allocated to it or it is waiting for an event to occur.

Terminated:
A process may be terminated, either from the "running" state by completing its execution or by
explicitly being killed. In either of these cases, the process moves to the "terminated" state. The
underlying program is no longer executing, but the process remains in the process table as
a zombie process until its parent process calls the wait system call to read its exit status, at which
point the process is removed from the process table, finally ending the process's lifetime. If the
parent fails to call wait, this continues to consume the process table entry.
UNIT 2
Q4. Consider the following process:
PROCESS
P1
P2
P3
P4

ARRIVAL TIME
0
1
2
3

(12½)
SERVICE TIME
8
4
9
5

Solve the above problem with Shortest Remaining Time First by drawing gantt chart and also
calculate the average waiting time and turn around time. Also calculate throughput.

Gantt chart
P1
0

P2
1

P4
5

P1
10

PROCESS

WAIT TIME

P1
P2
P3
P4

10 – 1 = 9
1–1=0
17 – 2 = 15
5–3=2

P3
17

26

TURN AROUND
TIME
17 – 0 = 17
5–1=4
26 – 2 = 24
10 – 3 = 7

Total Wait Time
9 + 0 + 15 + 2 = 26 ms
Average Waiting Time = (Total Wait Time) / (Total number of processes)
26/4 = 6.5 ms
Total Turn Around Time
17 + 4 + 24 + 7 = 46 ms
Average Turn Around time = (Total Turn Around Time) / (Total number of processes)
46/4 = 11.5 ms
Throughput
4 jobs/26 sec = 0.15385 jobs/sec
Q5. (a) List the disadvantages of paged memory management techniques and segmentation
memory management techniques.
(7)


Disadvantages of Paging:
o Additional memory reference: Inefficient. Page table too large to store as
registers in MMU. Page tables kept in main memory. MMU stores only base
address of page table.
o Storage for page tables may be substantial
 Simple page table: Require entry for all pages in address space. Even if
actual pages are not allocated





Partial solution: Base and bounds (limits) for page table. Only processes
with large address spaces need large page tables. Does not help processes
with stack at top and heap at bottom.
o Internal fragmentation: Page size does not match allocation size
 How much memory is wasted (on average) per process?
 Wasted memory grows with larger pages
Disadvantages of Segmentation
o Still expensive/difficult to allocate contiguous memory to segments
o External fragmentation: Wasted memory
o Paging; Allocation easier, Reduces fragmentation

Q 5(b). Discuss the concept of Demand Paging.

(5½)

As there is much less physical memory than virtual memory the operating system must be
careful that it does not use the physical memory inefficiently. One way to save physical memory
is to only load virtual pages that are currently being used by the executing program. For example,
a database program may be run to query a database. In this case not the entire database needs to
be loaded into memory, just those data records that are being examined. Also, if the database
query is a search query then it does not make sense to load the code from the database program
that deals with adding new records. This technique of only loading virtual pages into memory as
they are accessed is known as demand paging.
In virtual memory systems, demand paging is a type of swapping in which pages of data are
not copied from disk to RAM until they are needed. In contrast, some virtual memory systems
use anticipatory paging, in which the operating system attempts to anticipate which data will be
needed next and copies it to RAM before it is actually required.
When a user Request for any Operation then the Operating System performs the following
instructions:-

1) First of all this will fetch all the instructions from the Physical Memory into the Logical
Memory.

2) Decode all the instructions means this will find out which Operation has to be performed on
the instructions.

3) Perform Requested Operation.

4) Stores the Result into the Logical Memory and if needed the Results will be Stored into the
Physical Memory.
UNIT 3
Q 6(a). Differentiate between logical vs. physical address space.













(6)

An address generated by the CPU is commonly referred to as a logical address, whereas
an address seen by the memory unit -that is, the one loaded into the memory-address
register of the memory- is commonly referred to as a physical address.
The compile-time and load-time address-binding methods generate identical logical and
physical addresses.
However the execution-time address-binding scheme results in differing logical and
physical addresses. In this case, we usually refer to the logical address as a virtual
address.
The run-time mapping from virtual to physical addresses is done by a hardware device
called the memory-management unit (MMU).
For the time being, we illustrate this mapping with a simple MMU scheme, which is a
generalization of the base-register scheme.
o The base register is now called a relocation register.
o The value in the relocation register is added to every address generated by a user
process at the time it is sent to memory
o For example, if the base is at 14000, then an attempt by the user to address
location 0 is dynamically relocated to location 14000; an access to location 346 is
mapped to location 14346.
The user program never sees the real physical addresses. The program can create a
pointer to location 346, store it in memory, manipulate it, and compare it with other
addresses -all as the number 346.
The user program deals with logical addresses. The memory-mapping hardware converts
logical addresses into physical addresses.
The concept of a logical address space that is bound to a separate physical address space
is central to proper memory management.

Q 6(b). Suppose that a disk drive has 200 cylinders, numbered 0 to 199.The work queue is:
23, 89, 132, 42, 187.
Determine the total distance for the following disk scheduling algorithms:
(i)
FCFS
(ii)
SSTF
(6½)
Work Queue: 23, 89, 132, 42, 187



there are 200 cylinders numbered from 0 - 199
the disk head stars at number 100

1. FCFS
Total

time

is

estimated

by

total

arm

motion

2. SSTF

Q7. List the differences between Linux Operating System and Windows XP operating
system in view of operating system’s resources.
(12½)
Parameters
Number of users

Linux
Linux have a plus point that
many users can be logged into
the
system
simultaneously.SSH (Secure
Shell security) is used in this
process. This SSH enables a
user sitting somewhere else to
log in to computer (also

Windows
There are many windows
operating systems considered
as single user and multi user.
Windows XP, 7 are single
user. Multi user comprises of
Windows NT. There can be
many users logged in the
operating system but only one

Open Source

Cost
Type of kernel

File Formats

GUI and Kernel separated

Secure

Ease

known
as
remote
login).Processor’s capability is
distributed amongst the users.
In this way various users can
access the resources at the
same time.
Yes It comes under GNU
public license, which gives
capability to the users to alter
the source code.
Free
The core component of the
operating system which loads
first and remains in the main
memory is kernel. Linux uses
Monolithic kernel. As all
processes are in the same
space, no context switching is
required. But this adds to the
bulkiness
in
design.
Modularity comes into play to
solve this.

can use it at a time.

No

Not Free
Windows have Microkernel.
The kernel processes are
known as servers in this. Some
processes run in user space
and some in kernel space. The
difficulty arises when a
process running in kernel
space calls a function of a
process running in the user’s
space. It requires context
switching. It increases the
cost.
It supports wide variety of file The file formats supported by
formats like Xfs, Btrfs, FAT, it are FAT, FAT32, NTFS,
FAT32, Ext2.
exFAT.
Yes They both are separated No
in this operating system. One
can run without the other. For
example: GNOME and KDE
are the GUIs. But these are
optional
Till date, there are around 80 More than 70,000 viruses are
to 100 viruses reported in the been reported till date.
Linux.
Although it have been Ease of usage is one of its
improved to be more user- main marketing features.
friendly. Still people with little
experience with technology
prefer Windows.
UNIT 4

Q8. Write short notes on any two:
(a) Cryptography

(6 + 6½)

The art of protecting information by transforming it (encrypting it) into an unreadable format,
called cipher text. Only those who possess a secret key can decipher (or decrypt) the message
into plain. Encrypted messages can sometimes be broken by cryptanalysis, also called code
breaking, although modern cryptography techniques are virtually unbreakable.
As the Internet and other forms of electronic communication become more prevalent,
electronic security is becoming increasingly important. Cryptography is used to protect email messages, credit card information, and corporate data. One of the most popular
cryptography systems used on the Internet is Privacy because it's effective and free.
Cryptography systems can be broadly classified into symmetric-key systems that use a single key
that both the sender and recipient have, and key systems that use two keys, a public key known
to everyone and a private key that only the recipient of messages uses.
(b) Device Management
Hardware devices typically provide the ability to input data into the computer or output data
from the computer. To simplify the ability to support a variety of hardware devices, standardized
application programming interfaces (API) are used.






Application programs use the System Call API to request one of a finite set of preset I/O
requests from the Operating System.
The Operating System uses algorithms for processing the request that are device
independent.
The Operating System uses another API to request data from the device driver.
The device driver is third party software that knows how to interact with the specific
device to perform the I/O.
Sometimes we have a layering of device drivers where one device driver will call on
another device driver to facilitate the I/O. An example of this is when devices are
connected to a USB port. The driver for the device will make use of the USB device
driver to facilitate passing data to and from the device.

(c) Belady’s Anomaly
The page replacement algorithm First-In First Out may be easy to program and to understand,
but it does not always perform well. If a page named early in the reference string is just for
initialization, replacing it first is logical. However, if a page is called early because it contains a
frequently used variable, replacing it causes the extra work of reading it in again right away.
In fact, using FIFO some reference strings actually generate more page faults when more page
frames are allotted. This truly unexpected result was first demonstrated by Belady in 1970 and is
known as Belady's Anomaly.

(d) System Calls
The system call provides an interface to the operating system services.
Application developers often do not have direct access to the system calls, but can access them
through an application programming interface (API). The functions that are included in the API
invoke the actual system calls. By using the API, certain benefits can be gained:



Portability: as long a system supports an API, any program using that API can compile
and run.
Ease of Use: using the API can be significantly easier then using the actual system call.

There are 5 different categories of system calls:






Process Control
File Management
Device Management
Information Management
Communication

