
AC59/AT59/AC110/AT110         OPERATING SYSTEMS & SYSTEMS SOFTWARE DEC 2015 
 

© IETE                                                                                                                                 1 

 Q.2 a.  Explain the following systems:  (9) 
i. Batch processing systems 

ii. Time sharing systems 
   iii. Real-time operating systems 

 

Answer: 
 
  b. Draw the process state diagram.  (3) 
 

Answer: 

 
 
  c. What resources are used when a thread is created? How do they differ from 

those used when a process is created? (4) 
 

Answer: Because a thread is smaller than a process, thread creation typically uses fewer resources 
than process creation. Creating a process requires allocating a process control block (PCB), a rather 
large data structure. The PCB includes a memory map, list of open files, and environment variables. 
Allocating and managing the memory map is typically the most time-consuming activity.  
 
 Q.3 a. Most round-robin schedulers use a fixed size quantum. Give an argument in 

favour of small quantum and large quantum. Compare and contrast the 
types of systems and jobs to which both the arguments apply. (4) 

 

Answer:  
Small quantum: Using a small quantum will enhance responsiveness by frequently running all 
processes for a short time slice. When the ready queue has many processes that are interactive, 
responsiveness is very important e.g. general-purpose computer system. 
 
Large quantum: Using a large quantum will enhance the throughput, and the CPU utilization measured 
with respect to real work, because there is less context switching and therefore less overhead. e.g. batch 
jobs.   
 
  b. Consider the following set of processes:  (6) 
    

Process Name Arrival Time Processing Time 
A 0 7 
B 1 5 
C 2 2 
D 3 4 

   Find the average turn round time for the FCFS, SJF and RR (time quantum 
= 4) non-preemptive CPU scheduling methods. 

 
Answer: 
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 Turn Around Time (ms) (TAT) 
Process FCFS SJF RR 

(4 Quantum) 
A 7 7 17 
B 11 17 17 
C 12 7 8 
D 15 10 11 

Avg. 
TAT 

45/4=
11.25 

41/4 = 
10.25 

53/4 
=13.25 

 
  c. Mention any three measures for Deadlock detection and avoidance. (6)  
 
Answer:  
Deadlock Detection Algorithm 
A check for deadlock can be made as frequently as each resource request or, less frequently, depending 
on how likely it is for a deadlock to occur. Checking at each resource request has two advantages: It 
leads to early detection, and the algorithm is relatively simple because it is based on incremental 
changes to the state of the system. On the other hand, such frequent checks consume considerable 
processor time.  
Deadlock avoidance 
This method on the other hand, allows the three necessary conditions (mutual exclusion, hold and wait, 
no preemption) but makes judicious choices to assure that the deadlock point is never reached. As 
such, avoidance allows more concurrency than prevention. With deadlock avoidance, a decision is 
made dynamically whether the current resource allocation request will, if granted, potentially lead to a 
deadlock.  
 
 Q.4 a. Explain the working of bounded-buffer problem in synchronization.  (6) 
Answer: The bounded-buffer problem was commonly used to illustrate the power of 
synchronization primitives. We present here a general structure of this scheme, without committing 
ourselves to any particular implementation. We assume that the pool consists of n buffers, each 
capable of holding one item. The mutex semaphore provides mutual exclusion for accesses to the 
buffer pool and is initialized to the value 1. The empty and full semaphores count the number of empty 
and full buffers, respectively. The semaphore empty is initialized to the value n; the semaphore full is 
initialized to the value 0. 
 
  b. Explain boot control block and volume control block used in file systems. (4) 
Answer:  
A bootcontrol block (per volume) can contain information needed by the system to boot an operating 
system from that volume. If the disk does not contain an operating system, this block can be empty. It 
is typically the first block of a volume. In UFS, it is called the boot block. In NTFS, it is the partition 
boot sector. 
       A volume control block (per volume) contains volume (or partition) details, such as the number of 
blocks in the partition, the size of the blocks, a free-block count and free-block pointers, and a free-
FCB count and FCB pointers. In UFS, this is called a superblock. In NTFS, it is stored in the master 
file table. 
 
  c. Explain any two file sharing techniques.  (6) 
Answer:  
DFS - Through the evolution of network and file technology, remote file-sharing methods have 
changed. The first implemented method involves manually transferring files between machines via 
programs like ftp. The second major method uses a distributed file system (DFS) in which remote 
directories are visible from a local machine. In some ways, the third method, the WorldWideWeb, is a 
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reversion to the first. A browser is needed to gain access to the remote files, and separate operations 
(essentially a wrapper for ftp) are used to transfer files. 
   
Clinet/server file systems allow a computer to mount one or more file systems from one or more remote 
machines. In this case, the machine containing the files is the server, and the machine seeking access to 
the files is the client. The client–server relationship is common with networked machines. Generally, the 
server declares that a resource is available to clients and specifies exactly which resource (in this case, 
which files) and exactly which clients.  
 
 Q.5  a.  Consider a paged virtual memory system with 32-bit virtual addresses and               

1K-byte pages. Each page table entry requires 32 bits. It is desired to limit 
the page table size to one page.  (3+3+4) 

   (i)    How many levels of page tables are required? 
   (ii)   What is the size of the page table at each level?  
        (iii)  The smaller page size could be used at the top level or the bottom level of 

the page table hierarchy. Which strategy consumes the least number of 
pages? 

Answer:  
(i) Virtual memory can hold (232 bytes of main memory)/( 210 bytes/page) = 222 
so 22 bits are needed to specify a page in virtual memory. Each page table  contains (210 
bytes per page table)/(4 bytes/entry) = 28 entries. Thus, each page table can handle 8 of the 
required 22 bits. Therefore, 3 levels of page tables are needed. 
(ii) Tables at two of the levels have 28 entries; tables at one level have 26 entries. (8 +8 + 6 = 
22). 
(iii) Less space is consumed if the top level has 26 entries. In that case, the second level has 26 
pages with 28 entries each, and the bottom level has 214 pages with 28 entries each, for a total 
of 1 + 26 + 214 pages = 16,449 pages. If the middle level has 26 entries, then the number of 
pages is 1 + 28 + 214 pages = 16,641 pages. If the bottom level has 26 entries, then the 
number of tables is 1 + 28 + 216 pages = 65,973 pages. 
 
  b. Explain with a diagram how addresses are translated in a segmentation system.

  (6) 
Answer:  

 

 

 

 
 
 
 
 
 

Address Translation in a Segmentation System 
 

 Q.6 a. Explain phases and passes of language processor. (6) 
Answer: 
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  b. What is Intermediate Representation (IR)?  What are the desirable 

properties of an IR?  (4) 
Answer: 
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  c. Explain the allocation data structures: stacks and heaps used in language 

processing.  (6) 
Answer: 

 



AC59/AT59/AC110/AT110         OPERATING SYSTEMS & SYSTEMS SOFTWARE DEC 2015 
 

© IETE                                                                                                                                 8 

 
 



AC59/AT59/AC110/AT110         OPERATING SYSTEMS & SYSTEMS SOFTWARE DEC 2015 
 

© IETE                                                                                                                                 9 

 



AC59/AT59/AC110/AT110         OPERATING SYSTEMS & SYSTEMS SOFTWARE DEC 2015 
 

© IETE                                                                                                                                 10 

 



AC59/AT59/AC110/AT110         OPERATING SYSTEMS & SYSTEMS SOFTWARE DEC 2015 
 

© IETE                                                                                                                                 11 

 
  
 Q.7   a. Give the specifications of scanner with regular expression and respective 

semantic actions.  (6) 
Answer: 
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  b. What is macro?  Identify and explain the different kinds of macro expansion.

  (4) 
Answer: 

 
 
  c. What are the different steps in execution of a program?  Explain with the 

help of a diagram.   (6) 
Answer: 
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 Q.8   a. Explain the pass structures of assemblers. (6) 
Answer: 



AC59/AT59/AC110/AT110         OPERATING SYSTEMS & SYSTEMS SOFTWARE DEC 2015 
 

© IETE                                                                                                                                 14 

 



AC59/AT59/AC110/AT110         OPERATING SYSTEMS & SYSTEMS SOFTWARE DEC 2015 
 

© IETE                                                                                                                                 15 

 
 
 
  b. What are the advantages of assembler directives. (4) 
Answer: 
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  c. What are the problems of single pass assembler and their respective                    
solutions?   (3+3) 

Answer: 
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 Q.9   a. Explain the role of static and dynamic memory allocation used in compilers.
  (5) 

Answer: 
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 b. Define expression trees and give their applications. (5) 
Answer: 
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  c. Explain pure and impure interpreters. Give an illustration. (3+3) 
Answer: 
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I. Systems Programming and Operating Systems, D. M. Dhamdhere, Tata McGraw-Hill, 
Second Revised Edition, 2005 


