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UNIT III      STORAGE MANAGEMENT  

PART-A 

1) Define logical address and physical address. 

An address generated by the CPU is referred as logical address. 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 physical address. 

 

2) What is logical address space and physical address space? 

The set of all logical addresses generated by a program is called a logical address space; the set 

of all physical addresses corresponding to these logical addresses is a physical address space. 

 

3) What is the main function of the memory-management unit? 

The runtime mapping from virtual to physical addresses is done by a hardware device called a 

memory management unit (MMU). 

 

4) Define dynamic loading. 

To obtain better memory-space utilization dynamic loading is used. With dynamic loading, a 

routine is not loaded until it is called. All routines are kept on disk in a relocatable load format. 

The main program is loaded into memory and executed. If the routine needs another routine, the 

calling routine checks whether the routine has been loaded. If not, the relocatable linking loader 

is called to load the desired program into memory. 

 

5) Define dynamic linking. 

Dynamic linking is similar to dynamic loading, rather that loading being postponed until 

execution time, linking is postponed. This feature is usually used with system libraries, such as 

language subroutine libraries. A stub is included in the image for each library-routine reference. 

The stub is a small piece of code that indicates how to locate the appropriate memory-resident 

library routine, or how to load the library if the routine is not already present. 

 

6) What are overlays?  

Compare swapping and overlays 

To enable a process to be larger than the amount of memory allocated to it, overlays are used. 

The idea of overlays is to keep in memory only those instructions and data that are needed at a 

given time. When other instructions are needed, they are loaded into space occupied previously 

by instructions that are no longer needed. 

 

7) Define swapping.  

A process needs to be in memory to be executed. However a process can be swapped temporarily 

out of memory to a backing store and then brought back into memory for continued execution. 

This process is called swapping. 
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8) What are the common strategies to select a free hole from a set of available holes? 

The most common strategies are 

A. First fit        B. Best fit        C. Worst fit 

 

9) What do you mean by best fit? 

Best fit allocates the smallest hole that is big enough. The entire list has to be searched, unless it 

is sorted by size. This strategy produces the smallest leftover hole. 

 

10) What do you mean by first fit? 

First fit allocates the first hole that is big enough. Searching can either start at the beginning of 

the set of holes or where the previous first-fit search ended. Searching can be stopped as soon as 

a free hole that is big enough is found. 

  

11) What is virtual memory? Mention its advantages.  

Virtual memory is a technique that allows the execution of processes that may not be completely 

in memory. It is the separation of user logical memory from physical memory. This separation 

provides an extremely large virtual memory, when only a smaller physical memory is available. 

The main visible advantage of this scheme is that programs can be larger than physical memory. 

 

12) Define Demand paging and write advantages. 

 Virtual memory is commonly implemented by demand paging. In demand paging, the pager 

brings only those necessary pages into memory instead of swapping in a whole process. Thus it 

avoids reading into memory pages that will not be used anyway, decreasing the swap time and 

the amount of physical memory needed. 

 

13) Define lazy swapper. 

Rather than swapping the entire process into main memory, a lazy swapper is used. A lazy 

swapper never swaps a page into memory unless that page will be needed. 

 

14) What is a pure demand paging? 

When starting execution of a process with no pages in memory, the operating system sets the 

instruction pointer to the first instruction of the process, which is on a non-memory resident 

page, the process immediately faults for the page. After this page is brought into memory, the 

process continues to execute, faulting as necessary until every page that it needs is in memory. 

At that point, it can execute with no more faults. This schema is pure demand paging. 

 

15) Define effective access time. 

Let p be the probability of a page fault (0£p£1). The value of p is expected to be close to 0; that 

is, there will be only a few page faults. The effective access time is 

Effective access time = (1-p) * ma + p* page fault time. ma : memory-access time 
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16) Define secondary memory. 

This memory holds those pages that are not present in main memory. The secondary memory is 

usually a high speed disk. It is known as the swap device, and the section of the disk used for this 

purpose is known as swap space. 

 

17) What is the basic approach of page replacement? 

If no frame is free is available, find one that is not currently being used and free it. A frame can 

be freed by writing its contents to swap space, and changing the page table to indicate that the 

page is no longer in memory. 

Now the freed frame can be used to hold the page for which the process faulted. 

 

18) What are the various page replacement algorithms used for page replacement?  

 FIFO page replacement 

 Optimal page replacement 

 LRU page replacement 

 LRU approximation page replacement 

 Counting based page replacement 

 Page buffering algorithm. 

19) Differentiate between Global and Local page replacement algorithms.  

Global Page Replacement Algorithm             Local  Page Replacement Algorithm 

  

Allows a process to select a replacement frame Each process select form only its own set of 

from the set of all frames, even if that frame is allocated frames 

currently allocated to some other process  

  

The number of frames allocated to a process can The number of frames allocated to a process 

does 

change since a process may happen to select only not change 

frames allocated to other processes, thus  

increasing the number of frames allocated to it  

  

A process cannot control its own page-fault rate A process can control its own page-fault rate 

  

20) Define thrashing and its causes.  

Thrashing is the coincide of high page traffic and low CPU utilization. 

 

21) What are the major problems to implement demand paging? 

The two major problems to implement demand paging is developing 

 Frame allocation algorithm 

 Page replacement algorithm 
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22) What is a reference string? 

An algorithm is evaluated by running it on a particular string of memory references and 

computing the number of page faults. The string of memory reference is called a reference string. 

 

23) Differentiate a page from a segment.  

In segmentation, the address space is typically divided into a preset number of segments like data 

segment (read/write), code segment(read-only), stack(read/write) etc. And the programs are 

divided into these segments accordingly. Logical addresses are represented as tuple 

<segment, offset>. While with paging, the address space is divided into a sequence of fixed size 

units called "pages". And logical addresses take the form of a tuple <page, offset>. 

 

24) What is address binding?  

The process of associating program instructions and data to physical memory addresses is called 

address binding, or relocation. 

 

25) What do mean by page fault?  

A page fault is a trap to the software raised by the hardware when a program accesses a page that 

is mapped in the virtual address space, but not loaded in physical memory. In the typical case the 

operating system tries to handle the page fault by making the required page accessible at a 

location in physical memory or terminates the program in the case of an illegal access. 

  

26) Define TLB  

Translation look-aside buffer, a table in the processors memory that contains information 

about the pages in memory the processor has accessed recently 

The TLB enables faster computing because it allows the address processing to take place 

independent of the normal address-translation pipeline. 

 

27) How do you limit the effects of thrashing?  

To limit the effect of thrashing we can use local replacement algorithm. With Local replacement 

algorithm, if the process starts thrashing, it cannot steal frames from another process and cause 

the latter to thrash as well. The problem is not entirely solved. 

Thus the effective access time will increase even for the process that is not thrashing. 

 

28) Consider a logical address space of eight pages of 1024 words each, mapped onto a 

physical memory of 32 frames. How many bits are there in the logical address and in the 

physical address? 

 

Logical Address:  13 bits 

Physical Address: 15 bits 
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29) What is the advantage of demand paging? 

Decreases swap time and the amount of free physical memory, higher degree of 

multiprogramming. 

 

30) List the Benefits of paging and Segmentation. 

Each of these techniques offer several benefits e.g., segmentation offers better security since the 

segments are pre-defined and we can avoid spurious reads/writes at the time of address 

translations etc. 

On the other hand, paging helps reduce fragmentation and ensures better memory 

management. So, most modern operating systems employ a combination of both these techniques 

for their memory management. 

 

31) What is internal fragmentation? 

The memory that is internal to a partition but is not being used results in internal Fragmentation. 

 

32) Difference between internal and external fragmentation(NOV/DEC 2013) 

 When memory allocated to a process is slightly larger than the requested memory, space 

at the end of a partition is unused and wasted. This wasted space within a partition is 

called as internal fragmentation. When enough total memory space exists to satisfy a 

request, but it is not contiguous; storage is fragmented into a large number of small holes. 

This wasted space not allocated to any partition is called external fragmentation. 

 Internal fragmentation is found in multiple fixed partition schemes where all the 

partitions are of the same size. That is, physical memory is broken into fixed-sized 

blocks. External fragmentation is found in multiple variable partition schemes. Instead of 

dividing memory into a fixed set of partitions, an operating system can choose to allocate 

to a process the exact amount of unused memory space it requires. 

 

PART-B 

 

1.  (i) Describe the hierarchical paging technique for structuring page tables. (8)  

(ii) Explain the concept of paging in detail with necessary diagrams. (8) 

2. Write in detail about Segmentation 

3. Write in detail about Segmentation with Paging.  

4. Consider a logical-address space of eight pages of 1024 words each mapped onto a 

physical memory of 32 frames. 

a. How many bits are in the logical address? 

b. How many bits are in the physical address? 

5. Explain the use of a page table and give a brief account of how it is used. 

6. Explain the segmentation with paging implemented in OS/2 32-bit IBM system. Describe 

the following algorithms:  
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a. First fit 

b. Best Fit 

c. Worst Fit 

7. Explain in detail the segmentation scheme. 

8. Write short notes on paging system. 

9. Explain how paging supports virtual memory. With a neat diagram explain how logical 

address is translated into physical address.  

10. Write in detail about the contiguous memory storage 

11. Explain the various address translation technique in paging 

12. Explain the various address translation technique in segmentation 

13. Explain the principles of segmented and paging implemented in memory with a diagram. 

14. Explain the various page table structures in detail. 

15. Write short notes on LRU, FIFO and clock replacement strategies? 

16. Explain any four page replacement algorithms in detail?  

17. Consider the following segment table:  

Segment Base Length 

a) 0 0219 600 

b) 1 2300 14 

c) 2 090 100 

d) 3 1327 580 

e) 4 1952 96 

 

18. What are the physical addresses for the following logical addresses? 

i. 0430 

ii. 110 

iii. 2500 

iv. 400 

v. 4112 

19. Write short notes on non-contiguous memory management 

20. What is thrashing? Explain the working set model in detail. (MAY/JUNE 2009) 

21. Given memory partitions of 100KB, 500KB, 200KB, 300KB and 600KB(in order), how 

would each of the first-fit, best-fit and worst-fit algorithms place processes of212KB, 

417KB, 112KB and 426KB(in order)? Which algorithm makes the most efficient use of 

memory? 

22. (i) Explain in briefly and compare, fixed and dynamic memory partitioning shemes. 

 

(ii) Explain FIFO, optimal and LRU page replacement algorithms with an example 

reference strings. Mention the merits and demerits of each of the above algorithms.  

23. Consider the following page reference string 1,2,3,4,2,1,5,6,2,1,3,7,6,3,2,1,3,6. 
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24. How many page faults would occur for the following replacement algorithms, assuming 

one, two, three and four frames? 

i) LRU replacement 

ii) FIFO replacement 

iii) Optimal replacement 

25. (i) Consider the following page reference string: (4) 2, 1, 0, 3, 4, 0, 0, 0, 2, 4, 2, 1, 0, 3, 2. 

 How many page faults would occur if the working set policy were used with a 

window size of 4? 

 Show when each page fault would occur clearly. 

(ii) What is meant by thrashing? Discuss in detail. (12)  

26. Explain the concept of demand paging in detail with neat diagram 

27. Why are translation look-aside buffers important> Explain the details stored in a TLB 

table entry?  


