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Explain virtual memory using a neat labeled diagram.

-Virtual Memory is a storage allocation scheme in which secondary memory can be
addressed as though it were part of the main memory. The addresses a program may use to
reference memory are distinguished from the addresses the memory system uses to
identify physical storage sites, and program-generated addresses are translated

automatically to the corresponding machine addresses.
-Virtual memory can be implemented via:

1. Demand paging

2. Demand segmentation
-Demand paging and Page fault
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Explain contiguous and non-contiguous memory allocation in detail.

Contiguous memory allocation is a classical memory allocation model. Here, a system
assigns consecutive memory blocks (that is, memory blocks having consecutive
addresses) to a process

Contiguous memory allocation can be implemented in operating systems with the help of
two registers, known as the base and limit registers.

Non-Contiguous Memory Allocation : Non-Contiguous memory allocation is basically &
method on the contrary to contiguous allocation method, allocates the memory space
present in different locations to the process as per it’s requirements. As all the available
memory space is in a distributed pattern so the freely available memory space is also
scattered here and there. This technique of memory allocation helps to reduce the wastage

of memory, which eventually gives rise to Internal and external fragmentation.
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Explain the best fit, first fit and worst fit algorithm in contiguous memory allocation.
First-fit: Allocate the first hole that is big enough

Best-fit: Allocate the smallest hole that is big enough; must search entire list, unless
ordered by size . Produces the smallest leftover hole

Worst-fit: Allocate the largest hole; must also search entire list . Produces the largest
leftover hole

First-fit and best-fit better than worst-fit in terms of speed and storage utilization
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Consider the following snapshot of a system:
Allocation Max Available
ABC ABC ABC
Py 010 753 332
P, 200 322
P, 302 902
Pa 211 222
P, 002 433

IAnswer the following questions using Banker’s Algorithm.
i.  What is the content of the matrix need? iii. Write the safe sequence.

ii. Isthe system in a safe state?
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replacement algorithm i) LRU ii) FIFO iii) Optimal.

Consider the following page reference string 6,2,3,4,2,1,5,6,2,1,2,3,7,6,3,4,1,27,6 Find 10 |CO4
out the number of page faults if there are 4-page frames, using the following page

PAGE HIT B

FIFO FIRST IN FIRST OUT
PAGE DEMAND [ 6] 2[ 3] af 2] 1] 5] 6] | 1] 2) 3] 7] 5] 3] 4] 1] 2[ 7] 6]
f 6| 6| 6| 6! 6] 1 1] 1 1 1 1l 3] 3 3 3 3 3| 2| 2| 2]
hory 12 2| 2| 2| 2| 2| B B B B 5| 5| 7] 7! 7 7] 7| 7 7] 6|
3 3| 3| 3 3 3| 3 6! 5| 5 3 5| 5| 6| 4 4| 4 4 4|
fa 4 4 a 4 4 2| 2| 2 2 2| 2| 2| 2| 1 1 1 1
fault__[fault __[fault _[fauit _|hit fault _[fault _ [fault _[fauit __ |hit hit fault__ [fault __|nit hit fault__ [fault __[fauit |t fault
REFERENCE
STRING 20
PAGE
FAULTS 1
PAGE HITS
OPTIMAL PAGE REPLACEMENT
REFERENCESTRING [ 6 2 3[ a 2] fif B 6] 2] il 2] 3] 7] 6] 3 a[ 1 2[ il 6]
fl 6| 6] 6] 5 6l 6] 6! 6 6l 5] 3 6 §] 5| 6] q] 6] 5| 6] §|
MM 2 2 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 7] 7 7] 7] 7] 7] 7] 7|
f2 3| 3 3| 3| B 5| 5| 5| B 3 3 3 3 4 3 2| 2| 2|
fa 4 3| 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
fautt  [fourt  [fauit  [faurt  |nit fault [fault _ |nit hit hit it favit[faurt _ |nit hit fautt__[nit fauit__|nit hit
PAGE FAULT 10
PAGE HIT 10
LRU LEAST RECENTLY USED
[ 6| 2| 3[ | 2] 1 s 3 2] 1] 2[ 3 7] o 3 | 1 2[ kil o
1 o] 6| 6| 6| 6| 1 1] 1] 1] 1] 1] 1] 1] 6| o] o] o] 2] 2] 2|
2 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 4 4| 3 4 6|
3 B 3| 3| 3| B 5| B s B 3 3 3 3 3 3 3 7] 7|
fa 4 4 4 3 6 6| 5| 6, §| 7 7] 7 7 1 1 1 1
fault_[fault _ [faukt _[fault _|nit fault _[fault _[fault [t hit hit fault__ [fauit _[faurt __|nit fault_[fault _ [fault _[fault _[fault
PAGE FAULT 15
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Distinguish between the following:
1. Internal fragmentation and external fragmentation.
u.  Paging and segmentation.
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INTERNAL FRAGMENTATION

EXTERNAL FRAGMENTATION

EER e The difference between memory
allocated and required space or memory.

b

Happens When the method or process is larger
than the memory.

Solution of
e.xtema| Best-fit block.

fragmentation

The unused spaces formed between non-
contiguous memory fragments are too

small to serve a new process.

variable-sized memory blocks.

When the method or process 1s removed.

Compaction, paging and segmentation.




Basis Paging Segmentation
Division of The program iz divided into | Program 1is divided into the
program fixed-size pages in paging. | variable—size partition in

segmentation.

Speed Paging iz faster than Segmentation 1s slower than
seomentation. paging.

Fragmentation | Internal fragmentation. External fragmentation.

Protection Very difficult to apply for Easier to apply protection in
protection in paging. segmentation.

Handling of Difficult to handle the data | Segmentation efficiently

data structure | structure. handles the data structure.

Vistbility to It 15 not visible to the user. It 15 visible to the user.

the user

Accountability | The operating system 1s Complier 1s accountable
accountable for paging. here.

Determining Hardware determines the The user determines the

the s1ze page size. section size.

Storing the Page table stores page data. | Section table stores section

type of data data.

Sharing Difficult to share the Easier to share the
procedures between procedures between
processes. processes.
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