
 

Short Questions and Answers 

 

1. What is an operating system? 

An operating system (OS) is software that manages computer hardware and 
provides a platform for running applications. It acts as an intermediary between 
users and the computer hardware, handling tasks such as memory management, 
process scheduling, file management, and user interface. Essentially, it serves as 
the foundation upon which other software programs can run. 

 

2. Name three essential functions of an operating system. 

Three essential functions of an operating system are process management, 
memory management, and file system management. Process management 
involves creating, scheduling, and terminating processes. Memory management 
allocates and deallocates memory space as needed by processes. File system 
management organizes and controls access to files stored on storage devices. 

 

3. What is a Simple Batch System? 

A Simple Batch System is an operating system that processes batches of similar 
jobs without direct user interaction. Users submit their jobs together in a batch, 
and the system executes them sequentially without requiring user intervention 
for each job. This system is suitable for environments where similar tasks need 
to be executed repeatedly with minimal user interaction. 

 

4. Define Multiprogrammed Batch Systems. 

Multiprogrammed Batch Systems are operating systems that can execute 
multiple programs concurrently by partitioning the CPU time among them. Unlike 
Simple Batch Systems, where one job runs at a time, multiprogramming allows 
several jobs to be loaded into memory simultaneously. The CPU switches 
between jobs, maximizing CPU utilization and overall system throughput. 

 

5. What is Time-sharing? 



 

Time-sharing is a technique used by operating systems to allow multiple users to 
share a single computer simultaneously. The operating system divides the CPU 
time into small time intervals called time slices or time slots. Each user or task is 
allocated a time slice during which they can execute their programs, giving the 
illusion of simultaneous execution to users. 

 

6. Name an example of a Time-sharing operating system. 

An example of a Time-sharing operating system is Unix. Developed in the late 
1960s and widely used in mainframes and later personal computers, Unix 
pioneered the concept of time-sharing, enabling multiple users to access the 
system concurrently. 

 

7. What is a Personal Computer Operating System? 

A Personal Computer Operating System is software designed to manage the 
hardware and software resources of a personal computer. It provides users with 
a graphical interface for interacting with the computer and running applications. 

 

8. Name two popular Personal Computer Operating Systems. 

Two popular Personal Computer Operating Systems are Microsoft Windows and 
macOS (formerly known as OS X). Microsoft Windows dominates the PC market, 
while macOS is the operating system developed by Apple for their Macintosh 
computers. 

 

9. Define Parallel Systems. 

Parallel Systems are computer systems that use multiple processors or cores to 
perform tasks simultaneously, thus improving performance by dividing the 
workload among multiple processing units. These systems can execute multiple 
instructions at the same time, enhancing efficiency and speed for tasks that can 
be parallelized. 

 

10.  What is a Distributed System? 

A Distributed System is a network of independent computers that communicate 
and collaborate to achieve a common goal. Each computer in a distributed system 



 

operates autonomously and may have its own resources and processing 
capabilities. These systems are designed to share resources, provide fault 
tolerance, and improve scalability by distributing tasks across multiple nodes. 
Examples include cloud computing platforms and peer-to-peer networks. 

 

11. Give an example of a Distributed Operating System. 

An example of a Distributed Operating System is Google's Chrome OS. Chrome 
OS utilizes a distributed architecture, relying heavily on cloud-based services and 
applications. It leverages the distributed nature of the internet to provide 
seamless integration with Google's suite of applications and storage services. 

 

12. What are Real-Time Systems? 

Real-Time Systems are computer systems designed to respond to input or events 
within a specified time frame, often within milliseconds or microseconds. These 
systems are used in applications where timing is critical, such as industrial 
automation, aviation, and medical devices. 

 

13. Name an example of a Real-Time Operating System. 

An example of a Real-Time Operating System is QNX. QNX is known for its 
reliability and deterministic behavior, making it suitable for real-time applications 
like automotive systems, medical devices, and industrial control systems. 

 

14. What are the main components of an operating system? 

The main components of an operating system include the kernel, user interface, 
file system, device drivers, and system utilities. The kernel is the core component 
responsible for managing system resources and providing essential services to 
other parts of the operating system and user applications. 

 

15. Define the operating system kernel. 

The operating system kernel is the core component of the operating system 
responsible for managing system resources, such as memory, CPU, and 
input/output devices. It provides essential services to other parts of the operating 



 

system and user applications, including process management, memory 
management, and hardware abstraction. 

 

16. Name two types of user interfaces in operating systems. 

Two types of user interfaces in operating systems are Command-Line Interface 
(CLI) and Graphical User Interface (GUI). CLI allows users to interact with the 
system by entering text commands, while GUI provides a visual interface with 
icons, windows, and menus for user interaction. 

 

17. What is a device driver? 

A device driver is software that facilitates communication between the operating 
system and hardware devices attached to the computer. It acts as an 
intermediary, allowing the operating system to control and access the 
functionalities of hardware components such as printers, network adapters, and 
storage devices. 

 

18. What is a system call? 

A system call is a mechanism used by programs to request services from the 
operating system kernel. These services include operations such as reading from 
or writing to files, creating or terminating processes, and managing memory. 
System calls provide an interface between user-level applications and the kernel, 
allowing applications to access privileged resources in a controlled manner. 

 

19. Name three services provided by operating systems. 

Three services provided by operating systems are process management, memory 
management, and file system management. Process management involves 
creating, scheduling, and terminating processes. Memory management handles 
the allocation and deallocation of memory resources. File system management 
organizes and controls access to files stored on storage devices. 

 

20. What is the purpose of the file system in an operating system? 

The purpose of the file system in an operating system is to organize and manage 
files stored on storage devices such as hard drives and solid-state drives. It 



 

provides a hierarchical structure for organizing files and directories, as well as 
mechanisms for accessing, creating, modifying, and deleting files. 

 

21. Define process in the context of operating systems. 

In the context of operating systems, a process is an instance of a program that 
is executing on the computer. It consists of the program code, associated data, 
and resources such as memory and CPU time. Processes are managed by the 
operating system, which schedules their execution and allocates resources to 
them. 

 

22. What is virtual memory? 

Virtual memory is a memory management technique used by operating systems 
to provide the illusion of a larger memory space than physically available. It 
allows programs to use more memory than is physically installed by temporarily 
transferring data between RAM and disk storage. Virtual memory enables 
efficient memory utilization and multitasking by allowing multiple programs to 
run concurrently without requiring a large amount of physical memory. 

 

23. Name two scheduling algorithms used in operating systems. 

Two scheduling algorithms used in operating systems are First-Come, First-
Served (FCFS) and Round Robin. FCFS schedules processes based on their arrival 
time, while Round Robin allocates CPU time to processes in a cyclic manner, 
allowing each process to execute for a fixed time slice before switching to the 
next process. 

 

24. What is a deadlock in operating systems? 

A deadlock in operating systems occurs when two or more processes are unable 
to proceed because each is waiting for a resource held by the other process(es). 
As a result, none of the processes can make progress, leading to a situation 
where they are indefinitely blocked. 

  



 

25. Define a semaphore? 

A semaphore is a synchronization primitive used in operating systems for 
controlling access to shared resources by multiple processes. It is a non-negative 
integer variable that supports two atomic operations: wait (P) and signal (V). 
Semaphores are used to prevent race conditions and coordinate access to critical 
sections of code. 

 

26. What is the purpose of an interrupt in operating systems? 

In operating systems, an interrupt is a signal sent by hardware or software to 
the CPU to notify it of an event that requires immediate attention. Interrupts 
allow the CPU to respond promptly to events such as input/output operations, 
hardware errors, and timer expirations, enabling efficient multitasking and real-
time responsiveness. 

 

27. Define paging in the context of memory management? 

Paging is a memory management scheme used by operating systems to divide 
physical memory into fixed-size blocks called pages. It allows the operating 
system to allocate and manage memory in smaller, more manageable units, 
improving memory utilization and facilitating virtual memory implementation. 

 

28. Name two types of file systems? 

Two types of file systems are FAT (File Allocation Table) and NTFS (New 
Technology File System). FAT is a simple file system originally developed for 
floppy disks and early hard drives, while NTFS is a more advanced file system 
introduced by Microsoft with features such as file compression, encryption, and 
support for large file sizes and volumes. 

 

29. What is a shell in the context of operating systems? 

In the context of operating systems, a shell is a command-line interpreter that 
allows users to interact with the operating system by entering commands. It 
provides a user interface for accessing system resources, executing programs, 
and performing various tasks such as file management and process control. 

 



 

30. Define spooling? 

Spooling (Simultaneous Peripheral Operation On-Line) is a technique used by 
operating systems to improve input/output performance by temporarily storing 
data in a buffer or queue before processing. It allows slower devices such as 
printers to operate at their own pace while enabling the CPU to perform other 
tasks simultaneously. Spooling is commonly used for printer and disk I/O 
operations. 

 

31. What is a page fault in virtual memory systems? 

A page fault occurs in virtual memory systems when a program attempts to 
access a page of memory that is not currently loaded into physical memory. This 
triggers the operating system to fetch the required page from secondary storage 
(such as a hard drive) into physical memory, allowing the program to continue 
execution. Page faults are a normal part of virtual memory management and are 
handled transparently by the operating system. 

 

32. Name two security features provided by modern operating systems? 

Two security features provided by modern operating systems are User Account 
Control (UAC) and Address Space Layout Randomization (ASLR). UAC helps 
prevent unauthorized changes to the system settings and applications by 
requiring administrative approval for certain actions. ASLR randomizes the 
memory addresses used by processes, making it harder for attackers to exploit 
memory-based vulnerabilities. 

 

33. Define fragmentation in the context of file systems? 

Fragmentation in file systems refers to the phenomenon where files become 
divided into non-contiguous pieces scattered across the disk over time. This 
occurs due to file creation, modification, and deletion, leading to free space 
becoming fragmented into smaller chunks. Fragmentation can degrade 
performance and efficiency by increasing disk access time and reducing available 
contiguous space for storing new files. 

 

34. What is RAID in storage systems? 

RAID (Redundant Array of Independent Disks) is a storage technology that 
combines multiple physical disks into a single logical unit to improve 



 

performance, reliability, or both. RAID configurations offer various levels of 
redundancy and performance enhancements, such as disk mirroring, striping, 
and parity, providing fault tolerance and data protection against disk failures. 

 

35. Name two types of backup strategies? 

Two types of backup strategies are full backup and incremental backup. A full 
backup involves copying all data from a system onto backup media, providing a 
complete snapshot of the system at a specific point in time. Incremental backup 
only copies the data that has changed since the last backup, reducing backup 
time and storage requirements but requiring a full backup for restoration. 

 

36. Define the term "context switch."? 

A context switch is the process of saving the state of a running process and 
restoring the state of another process to allow multitasking in a computer system. 
This involves storing the current execution context, including CPU registers, 
program counter, and stack pointer, and loading the context of another process 
from memory. Context switches are managed by the operating system scheduler 
to allocate CPU time to multiple processes efficiently. 

 

37. What is a file descriptor? 

A file descriptor is an abstract identifier used by operating systems to represent 
an open file or input/output device. It is a non-negative integer value associated 
with each open file, allowing processes to perform operations such as reading, 
writing, and seeking on the file. File descriptors are managed by the operating 
system and are used in system calls and library functions for file manipulation. 

 

38. Define a process control block (PCB)? 

A process control block (PCB) is a data structure used by operating systems to 
store information about a running process. It contains essential details such as 
process state, program counter, CPU registers, memory allocation, and 
scheduling information. PCBs are managed by the operating system kernel and 
provide the necessary information for the system to manage and control 
processes effectively. 

 



 

39. What is the purpose of the BIOS in a personal computer? 

The BIOS (Basic Input/Output System) in a personal computer is firmware that 
initializes hardware components during the boot process and provides basic 
input/output services to the operating system. It performs tasks such as power-
on self-test (POST), hardware detection, and bootstrapping the operating system 
from the storage device. The BIOS is essential for the initial startup of the 
computer system. 

 

40. Name two types of system software? 

Two types of system software are device drivers and utility programs. Device 
drivers enable the operating system to communicate with hardware devices such 
as printers, keyboards, and network adapters. Utility programs perform various 
system maintenance tasks such as disk defragmentation, antivirus scanning, and 
system optimization. 

 

41. What is the purpose of a device manager in an operating system? 

The purpose of a device manager in an operating system is to manage and 
control hardware devices connected to the computer. It facilitates tasks such as 
device detection, installation, configuration, and troubleshooting. The device 
manager maintains a database of installed devices, their drivers, and their status, 
allowing users to interact with and manage hardware resources effectively. 

 

42. Define the term "interrupt handler."? 

An interrupt handler, also known as an interrupt service routine (ISR), is a 
software routine responsible for responding to hardware interrupts generated by 
peripheral devices or internal system events. When an interrupt occurs, the 
interrupt handler is invoked by the operating system to handle the interrupt, 
perform necessary actions, and resume normal program execution. Interrupt 
handlers play a crucial role in handling asynchronous events in computer 
systems. 

 

43. Name two types of user accounts in operating systems.? 

Two types of user accounts in operating systems are standard user accounts and 
administrative (or privileged) user accounts. Standard user accounts have limited 
permissions and are intended for everyday use, while administrative accounts 



 

have elevated privileges, allowing users to perform system-level tasks such as 
installing software and changing system settings. 

 

44. What is the role of the file allocation table (FAT) in file systems? 

The file allocation table (FAT) is a data structure used by certain file systems, 
such as FAT16 and FAT32, to organize and manage files on storage devices. It 
maintains a table that maps file names to their corresponding storage locations 
(clusters) on the disk. The FAT allows the operating system to locate and access 
files stored on the disk efficiently. 

45. Define logical addressing in the context of memory management? 

Logical addressing, also known as virtual addressing, is a memory management 
technique used by operating systems to provide each process with its own 
isolated address space. Each process uses logical addresses to access memory, 
which are translated by the memory management unit (MMU) into physical 
addresses in the underlying hardware. Logical addressing enables efficient 
memory utilization and protects processes from interfering with each other. 

 

46. What is a command interpreter or shell? 

A command interpreter, also known as a shell, is a program that provides a 
command-line interface for users to interact with the operating system. It 
interprets user commands and executes them by invoking system calls and other 
programs. Shells allow users to perform tasks such as file manipulation, process 
management, and system configuration using textual commands. 

 

47. Define a mutex in the context of synchronization? 

A mutex (short for mutual exclusion) is a synchronization primitive used in 
operating systems to prevent multiple threads from simultaneously accessing 
shared resources or critical sections of code. It provides mutual exclusion by 
allowing only one thread to acquire the mutex at a time. Threads attempting to 
acquire the mutex while it is held by another thread are blocked until the mutex 
is released. 

  



 

48. What is the purpose of a file server in a networked operating system? 

The purpose of a file server in a networked operating system is to provide 
centralized storage and access to files and resources for clients connected to the 
network. It allows users to store, retrieve, and share files across multiple devices 
and locations on the network. File servers facilitate collaboration, data sharing, 
and data backup in networked environments. 

 

49. Name two types of system calls related to file management? 

Two types of system calls related to file management are open() and close(). 
The open() system call is used to open a file and obtain a file descriptor, allowing 
subsequent read and write operations on the file. The close() system call is used 
to release the file descriptor and close the file after it has been used. 

 

50. What is a fork bomb in the context of operating systems? 

In the context of operating systems, a fork bomb is a malicious program or script 
designed to consume system resources and cause denial-of-service (DoS) by 
rapidly creating a large number of child processes. Each child process created by 
the fork bomb recursively spawns additional child processes, quickly exhausting 
system memory and CPU resources, leading to system instability or crash. Fork 
bombs exploit the fork system call to replicate processes indefinitely. 

 

51. What is a process? 

A process is an instance of a program that is currently running on a computer 
system. It includes the program code, associated data, and resources such as 
memory, CPU time, and I/O devices. Processes are managed by the operating 
system and can execute independently, allowing multiple tasks to be performed 
concurrently. 

 

52. Define CPU scheduling. 

CPU scheduling is the process of selecting and allocating CPU time to processes 
in a multitasking environment. It involves deciding which process to execute next 
from the ready queue based on scheduling algorithms, priorities, and system 
resources. CPU scheduling aims to maximize system throughput, minimize 
response time, and ensure fairness in CPU allocation among processes. 



 

 

53. What is the purpose of process scheduling? 

The purpose of process scheduling is to efficiently manage and allocate CPU time 
to processes in a multitasking environment. It ensures that the CPU is utilized 
effectively by selecting and executing processes in a manner that maximizes 
system performance, responsiveness, and fairness. Process scheduling also aims 
to balance system resources and prevent starvation and resource contention 
among processes. 

 

54. Explain process states. 

Process states represent the different stages a process can be in during its 
execution. The main process states are: 

        New: The process is being created. 

Ready: The process is ready to execute and waiting for CPU time. 

Running: The process is currently being executed by the CPU. 

Blocked (or Waiting): The process is waiting for an event to occur, such as I/O 
completion. 

Terminated (or Exit): The process has completed execution or has been 
terminated by the operating system. 

 

55. What is a context switch? 

A context switch is the process of saving the state of a running process and 
restoring the state of another process to allow multitasking in a computer system. 
It involves storing the current execution context of the running process, including 
CPU registers, program counter, and stack pointer, and loading the context of 
another process from memory. Context switches are managed by the operating 
system scheduler to switch between processes efficiently. 

 

56. Define preemptive scheduling. 

Preemptive scheduling is a CPU scheduling technique where the operating system 
can forcibly interrupt a currently running process and allocate CPU time to 
another process. This interruption, known as preemption, occurs based on 



 

predefined criteria such as time slices, priorities, or events. Preemptive 
scheduling allows the operating system to ensure fairness, responsiveness, and 
system stability by preventing processes from monopolizing CPU resources 
indefinitely. 

 

57. Explain the difference between a program and a process. 

A program is a set of instructions and data stored in secondary storage (such as 
a disk) that performs a specific task when executed. 

A process, on the other hand, is an instance of a program that is currently running 
on a computer system. It includes the program code, associated data, and 
system resources such as memory and CPU time. While a program is passive and 
inert, a process is active and can execute independently. 

 

58. What is a PCB (Process Control Block)? 

A Process Control Block (PCB) is a data structure used by the operating system 
to manage and control individual processes. It contains essential information 
about a process, including process state, program counter, CPU registers, 
memory allocation, and scheduling information. PCBs are maintained by the 
operating system kernel and provide the necessary details for the system to 
manage processes effectively. 

 

59. Define deadlock. 

Deadlock is a situation in which two or more processes are unable to proceed 
because each is waiting for a resource held by the other process(es). As a result, 
none of the processes can make progress, leading to a stalemate or deadlock 
state. Deadlocks typically occur in multitasking systems where processes 
compete for shared resources such as memory, CPU time, or I/O devices. 

 

60. What are the essential operations on processes? 

          The essential operations on processes include: 

Process creation and termination. 

Process scheduling and CPU allocation. 



 

Process synchronization and communication. 

Process suspension and resumption. 

Process monitoring and debugging. 

Process resource management and protection. 

 

61. What is inter-process communication (IPC)? 

Inter-process communication (IPC) is a mechanism that allows processes to 
exchange data and synchronize their actions in a multitasking environment. It 
enables communication between cooperating processes running on the same 
system or different systems connected via a network. IPC mechanisms include 
shared memory, message passing, semaphores, and pipes. 

 

62. Define a thread. 

A thread is the smallest unit of execution within a process. Threads share the 
same memory space and resources as their parent process but can execute 
independently and concurrently with other threads within the same process. 
Threads allow parallelism and multitasking within a single process, enabling 
efficient utilization of CPU resources and better responsiveness in multi-threaded 
applications. 

 

63. Explain the concept of cooperating processes. 

Cooperating processes are processes that interact and coordinate their activities 
to achieve a common goal or perform a task. They may exchange data, 
synchronize their actions, or share resources such as memory or files. 
Cooperating processes can communicate through inter-process communication 
(IPC) mechanisms provided by the operating system. 

 

64. What is a race condition? 

A race condition is a situation that occurs in concurrent programming when the 
outcome of a program depends on the timing or sequence of execution of 
multiple threads or processes. It arises when two or more processes access 
shared resources or variables concurrently without proper synchronization. Race 
conditions can lead to unpredictable or erroneous behavior in a program. 



 

 

65. Define a critical section. 

A critical section is a segment of code within a program or process that accesses 
shared resources or variables that may be concurrently accessed by other 
processes. It is a region where data consistency and integrity must be preserved 
to prevent race conditions and ensure correct program behavior. Critical sections 
are typically protected by synchronization mechanisms such as locks or 
semaphores. 

 

66. What is mutual exclusion? 

Mutual exclusion is a synchronization technique used to ensure that only one 
process at a time can access a shared resource or execute a critical section of 
code. It prevents concurrent access by multiple processes to avoid race 
conditions and maintain data consistency. Mutual exclusion is achieved using 
synchronization primitives such as locks, semaphores, or atomic operations. 

 

67. Explain the concept of a semaphore. 

A semaphore is a synchronization primitive used in concurrent programming to 
control access to shared resources or enforce mutual exclusion among processes. 
It is a non-negative integer variable that supports two atomic operations: wait 
(P) and signal (V). Semaphores are used to coordinate the execution of multiple 
processes and prevent race conditions by regulating access to critical sections of 
code. 

 

68. What is a thread-safe program? 

A thread-safe program is a program or application that can be safely executed 
by multiple threads concurrently without causing race conditions or data 
corruption. Thread-safe programs are designed to ensure correct behavior and 
data integrity in multi-threaded environments by employing synchronization 
mechanisms such as locks, mutexes, or semaphores to protect shared resources. 

 

69. Define scheduling criteria. 

Scheduling criteria are the factors or objectives considered by the operating 
system scheduler when selecting and allocating CPU time to processes. Common 



 

scheduling criteria include CPU utilization, throughput, response time, fairness, 
and system stability. Schedulers use scheduling algorithms and policies to 
optimize these criteria based on the specific requirements and goals of the 
system. 

 

70. Explain CPU burst time. 

CPU burst time, also known as burst length or CPU execution time, is the amount 
of time a process spends executing instructions on the CPU before it requires 
input/output (I/O) operations or is interrupted by the scheduler. It represents 
the duration of uninterrupted CPU activity by a process and is a crucial factor in 
CPU scheduling algorithms for predicting process behavior and scheduling 
decisions. 

 

71. What is turnaround time in scheduling? 

Turnaround time, also known as response time or completion time, is the total 
time taken for a process to complete execution from the time of its submission 
to the system until its termination. It includes both the waiting time in the ready 
queue and the actual execution time on the CPU. Turnaround time is an 
important metric for evaluating system performance and responsiveness in CPU 
scheduling. 

 

72. Define response time. 

Response time is the time elapsed between submitting a request or initiating a 
process and receiving the first response or output from the system. It measures 
the system's responsiveness to user requests or events and is a critical factor in 
determining the perceived performance and usability of interactive applications 
and services. 

 

73. What is the purpose of a ready queue? 

The purpose of a ready queue is to temporarily hold processes that are ready to 
execute but are waiting for CPU time. It is a data structure managed by the 
operating system scheduler and stores processes in a priority order based on 
scheduling criteria such as priority level, arrival time, or scheduling algorithm. 
The ready queue facilitates efficient process scheduling and CPU allocation in 
multitasking systems. 



 

 

74. Explain First-Come-First-Serve (FCFS) scheduling. 

First-Come-First-Serve (FCFS) scheduling is a non-preemptive CPU scheduling 
algorithm where processes are executed in the order they arrive in the ready 
queue. The process that enters the ready queue first is allocated the CPU first 
and continues execution until it completes or performs I/O operations. FCFS 
scheduling is simple and easy to implement but may lead to long waiting times 
for processes with higher CPU burst times. 

 

75. What is the main drawback of FCFS scheduling? 

The main drawback of FCFS (First-Come-First-Serve) scheduling is its lack of 
consideration for process priorities or execution times. Since processes are 
executed in the order they arrive in the ready queue, long-running processes can 
block shorter processes from executing, leading to poor system responsiveness 
and increased average waiting times, known as the convoy effect. 

 

76. Define Shortest Job Next (SJN) scheduling. 

Shortest Job Next (SJN) scheduling, also known as Shortest Job First (SJF) 
scheduling, is a CPU scheduling algorithm that selects the process with the 
shortest CPU burst time for execution. It is a non-preemptive scheduling 
algorithm where the process with the smallest CPU burst is given priority, 
allowing shorter jobs to complete quickly and reducing average waiting times. 
SJN scheduling minimizes average turnaround time and is optimal for minimizing 
waiting times in certain scenarios. 

 

77. What is priority scheduling? 

Priority scheduling is a CPU scheduling algorithm where each process is assigned 
a priority level based on factors such as process importance, resource 
requirements, or user-defined criteria. The scheduler selects the process with the 
highest priority for execution, preempting lower-priority processes if necessary. 
Priority scheduling allows the operating system to prioritize critical tasks or 
applications and ensure timely processing of high-priority jobs. 

  



 

78. Explain Round Robin (RR) scheduling. 

Round Robin (RR) scheduling is a preemptive CPU scheduling algorithm that 
allocates CPU time to processes in a cyclic manner, giving each process a fixed 
time slice or quantum to execute before switching to the next process in the 
ready queue. If a process does not complete within its time quantum, it is 
preempted, and its execution is resumed later. RR scheduling provides fairness, 
responsiveness, and efficient CPU utilization in time-sharing systems. 

 

79. Define Multilevel Queue Scheduling. 

Multilevel Queue Scheduling is a CPU scheduling algorithm that organizes 
processes into multiple priority queues based on different scheduling criteria or 
attributes. Each queue has its own scheduling algorithm and priority level, 
allowing processes to be scheduled and executed according to their priority or 
characteristics. Multilevel Queue Scheduling is suitable for systems with diverse 
workloads and scheduling requirements. 

 

80. What is a time-sharing system? 

A time-sharing system, also known as a multitasking system, is an operating 
system environment that allows multiple users to share a single computer system 
simultaneously. It divides the CPU time into small time intervals called time slices 
or time slots, allowing each user or process to have dedicated CPU time for 
execution. Time-sharing systems provide the illusion of simultaneous execution 
and enable efficient resource utilization in interactive computing environments. 

 

81. Define System Call. 

A system call is a mechanism provided by an operating system that enables user-
level processes or programs to request services or resources from the kernel. It 
acts as an interface between user-level applications and the kernel, allowing 
processes to perform privileged operations such as I/O operations, process 
management, and memory allocation. System calls provide a controlled way for 
user programs to interact with the underlying hardware and resources of the 
system. 

  



 

82. Explain the 'fork' system call. 

The 'fork' system call is used to create a new process, known as a child process, 
which is a copy of the current process, known as the parent process. After calling 
'fork', both the parent and child processes continue execution at the instruction 
following the 'fork' call. The child process inherits a copy of the parent's address 
space, including memory, file descriptors, and other resources. 'fork' returns 
different values in the parent and child processes, allowing them to distinguish 
between each other. 

 

83. What does the 'exit' system call do? 

The 'exit' system call is used by a process to terminate its execution and return 
control to the operating system. When a process calls 'exit', it releases all 
resources allocated by the process, including memory, file descriptors, and open 
files, and notifies the operating system of its termination. The exit status or exit 
code returned by 'exit' is typically used by the parent process or the operating 
system to determine the outcome of the terminated process. 

 

84. Define 'wait' system call. 

The 'wait' system call is used by a parent process to wait for the termination of 
its child processes. When a parent process calls 'wait', it suspends its execution 
until one of its child processes terminates. If multiple child processes are 
terminated, 'wait' returns the exit status of one of the terminated child processes 
to the parent process. 'wait' allows the parent process to synchronize its 
execution with the termination of its child processes and retrieve their exit 
statuses. 

 

85. Explain the 'exec' system call. 

The 'exec' system call is used to replace the current process image with a new 
program image. It loads a new executable file into the current process's address 
space, overwriting the existing program code, data, and stack. 'exec' is commonly 
used to start a new program or command from within a process, effectively 
changing the program being executed without creating a new process. There are 
several variants of the 'exec' system call, such as 'execve', 'execl', and 'execvp', 
which provide different ways of specifying the executable file and its arguments. 

  



 

86. What is the purpose of the 'waitpid' system call? 

The 'waitpid' system call is an extension of the 'wait' system call that allows a 
parent process to wait for the termination of a specific child process or a group 
of child processes. It takes parameters specifying the process ID (PID) of the 
child process to wait for and options controlling the behavior of the wait 
operation. 'waitpid' provides greater flexibility and control over process 
synchronization compared to 'wait', allowing the parent process to wait for 
specific child processes and handle termination events more efficiently. 

 

87. Define process hierarchy. 

Process hierarchy refers to the hierarchical structure formed by parent-child 
relationships between processes in a computer system. In a process hierarchy, 
each process (except for the initial process) has a parent process from which it 
is created ('forked'). The parent process may create multiple child processes, 
resulting in a tree-like structure where processes are organized into parent-child 
relationships. Process hierarchy is important for process management, resource 
allocation, and communication in operating systems. 

 

88. What is a zombie process? 

A zombie process is a terminated process that has completed execution but still 
has an entry in the process table, indicating that it exists in the system. Zombie 
processes occur when a child process terminates, but its parent process has not 
yet called the 'wait' system call to retrieve its exit status. Zombie processes 
consume system resources, such as process table entries and process IDs, but 
do not perform any useful work. They are typically cleaned up by the operating 
system when their parent process retrieves their exit status. 

 

89. Define orphan process. 

An orphan process is a process whose parent process has terminated or 
completed execution before it has finished. Orphan processes are adopted by the 
init process (PID 1), which becomes their new parent process. The init process 
ensures that orphan processes are not left as zombie processes and manages 
their termination and cleanup. Orphan processes occur when the parent process 
terminates without waiting for its child processes to complete or handle their 
termination events. 

 



 

90. Explain the 'pthread_create' function. 

The 'pthread_create' function is a POSIX standard function used to create a new 
thread within a process. It takes parameters specifying the attributes of the new 
thread, such as stack size, scheduling policy, and thread function, along with any 
arguments to be passed to the thread function. 'pthread_create' creates a new 
thread of execution within the calling process, allowing concurrent execution of 
multiple threads within the same process address space. It is commonly used for 
multi-threaded programming in environments that support POSIX threads. 

 

91. What is thread cancellation? 

Thread cancellation is the process of terminating or aborting the execution of a 
thread before it completes its normal execution path. Thread cancellation can be 
initiated by the thread itself or by another thread within the same process. There 
are two types of thread cancellation: asynchronous cancellation, where the target 
thread is terminated immediately, and deferred cancellation, where cancellation 
occurs at specific cancellation points within the target thread's code. 

 

92. Define inter-process communication (IPC). 

Inter-process communication (IPC) is a mechanism that allows processes to 
exchange data, synchronize their actions, or communicate with each other in a 
multi-process or multi-threaded environment. IPC enables processes to 
cooperate, coordinate, and share resources effectively, facilitating collaboration 
and interaction between different parts of a computer system. IPC mechanisms 
include shared memory, message passing, semaphores, pipes, and sockets. 

 

93. Explain message passing in IPC. 

Message passing is an IPC mechanism that allows processes to exchange data 
or information by sending and receiving messages through a communication 
channel or message queue. In message passing, processes communicate by 
explicitly sending messages containing data or signals to each other, enabling 
communication and synchronization between processes running on the same 
system or different systems connected via a network. Message passing can be 
implemented using shared memory, sockets, or specialized IPC APIs. 

 
 

  



 

94. What is a race condition in multi-threading? 

A race condition in multi-threading occurs when the behavior or outcome of a 
program depends on the relative timing or interleaving of operations performed 
by multiple threads. Race conditions typically arise when multiple threads access 
shared resources or variables concurrently without proper synchronization, 
leading to unpredictable or unintended results. Race conditions can result in data 
corruption, inconsistencies, or program errors, and must be carefully managed 
through synchronization techniques such as locks or semaphores. 

 

95. Define the critical section problem. 

The critical section problem is a synchronization problem in multi-threaded or 
multi-process environments that arises when multiple threads or processes share 
a common resource or variable, and at least one of them modifies the resource. 
The critical section refers to the segment of code within a program or process 
that accesses and manipulates shared resources, and must be executed 
atomically or exclusively to prevent race conditions and ensure data consistency. 

 

96.  Explain the purpose of a mutex. 

A mutex (short for mutual exclusion) is a synchronization primitive used in multi-
threaded or multi-process environments to enforce mutual exclusion and control 
access to shared resources or critical sections of code. A mutex allows only one 
thread or process to acquire the lock at a time, preventing concurrent access by 
other threads or processes and ensuring that the critical section is executed 
atomically or exclusively. Mutexes are commonly used to prevent race conditions 
and protect shared resources from concurrent access. 

 

97. What is a deadlock in multi-threading? 

A deadlock in multi-threading occurs when two or more threads or processes are 
blocked indefinitely, waiting for each other to release resources or perform 
actions that will never occur. Deadlocks typically arise in concurrent programming 
when threads or processes compete for shared resources or locks without proper 
synchronization or resource management. Deadlocks result in a stalemate state 
where none of the involved threads or processes can make progress, leading to 
system deadlock or hang. 

  



 

98. Define thread-safe code. 

Thread-safe code is code that can be safely executed by multiple threads 
concurrently without causing race conditions, data corruption, or synchronization 
issues. Thread-safe code ensures correct behavior and data integrity in multi-
threaded environments by employing synchronization techniques such as locks, 
mutexes, or atomic operations to protect shared resources and critical sections 
of code from concurrent access. 

 

99. What is the main advantage of multi-threading? 

The main advantage of multi-threading is improved concurrency and parallelism, 
allowing programs to perform multiple tasks concurrently and utilize CPU 
resources more efficiently. Multi-threading enables applications to be more 
responsive, scalable, and resource-efficient by dividing complex tasks into 
smaller, independent threads that can execute concurrently. Multi-threading also 
facilitates better utilization of multi-core processors and enhances overall system 
performance and responsiveness. 

 

100. Explain the concept of a thread pool. 

A thread pool is a collection of pre-allocated threads that are created and 
managed by an application or system to perform concurrent tasks or process 
incoming requests efficiently. Instead of creating and destroying threads for each 
task, a thread pool maintains a pool of idle threads that can be reused to execute 
multiple tasks sequentially or concurrently. Thread pools help reduce the 
overhead of thread creation and context switching, improve scalability, and 
manage system resources more effectively. 

 

101. What is a system model? 

A system model is an abstract representation or conceptual framework that 
describes the structure, behavior, and interactions of components within a 
computer system or software application. System models provide a formalized 
way of understanding and analyzing complex systems, enabling system designers 
and developers to visualize system architecture, identify components and their 
relationships, and predict system behavior under different conditions. 

  



 

102. Define deadlock. 

Deadlock is a situation in which two or more processes or threads are blocked 
indefinitely, waiting for each other to release resources or perform actions that 
will never occur. Deadlocks typically occur in multi-process or multi-threaded 
environments when processes or threads compete for shared resources such as 
locks or semaphores without proper synchronization or resource management. 
Deadlocks result in a state of deadlock or stalemate where none of the involved 
processes or threads can make progress, leading to system hang or deadlock. 

 

103. What are the four necessary conditions for deadlock? 

The four necessary conditions for deadlock, known as the Coffman conditions, 
are:Mutual Exclusion: At least one resource must be held in a non-shareable 
mode and cannot be simultaneously accessed by multiple processes or threads. 

Hold and Wait: Processes or threads must hold at least one resource while 
waiting to acquire additional resources held by other processeNo Preemption: 
Resources cannot be forcibly preempted from processes or threads but must be 
released voluntarily. 

Circular Wait: There must exist a circular chain of two or more processes or 
threads, each of which is waiting for a resource held by the next process or 
thread in the chain. 

 

104. How can deadlocks be characterized? 

Deadlocks can be characterized based on various factors, including their 
occurrence, detection, prevention, and recovery. Common characteristics of 
deadlocks include their cyclic nature, resource dependencies, and their impact 
on system performance and reliability. Deadlocks can also be classified based on 
the types of resources involved, such as mutexes, semaphores, or network 
resources, and their effects on system behavior. 

 

105. What are the methods for handling deadlocks? 

Methods for handling deadlocks include deadlock prevention, deadlock 
avoidance, deadlock detection, and deadlock recovery. Each method employs 
different strategies and techniques to prevent, detect, and resolve deadlocks in 
multi-process or multi-threaded environments. Deadlock prevention aims to 
eliminate one or more of the necessary conditions for deadlock, while deadlock 
avoidance ensures safe resource allocation to avoid potential deadlocks. 



 

Deadlock detection identifies deadlock states and takes corrective actions to 
resolve them, while deadlock recovery restores system functionality after 
deadlock resolution. 

 

106. What is deadlock prevention? 

Deadlock prevention is a method for handling deadlocks by eliminating one or 
more of the necessary conditions required for deadlock to occur. It involves 
designing systems and protocols to ensure that mutual exclusion, hold and wait, 
no preemption, and circular wait conditions are not simultaneously satisfied. 
Deadlock prevention techniques include resource allocation strategies, resource 
ordering protocols, and deadlock avoidance algorithms that enforce safe resource 
usage and prevent deadlock-prone situations. 

 

107. What is deadlock avoidance? 

Deadlock avoidance is a method for handling deadlocks by dynamically allocating 
resources to processes in a way that ensures safe execution and avoids potential 
deadlocks. It involves predicting and preventing deadlock-prone resource 
allocations by using resource allocation graphs, banker's algorithms, or dynamic 
resource management policies. Deadlock avoidance techniques aim to allocate 
resources optimally while satisfying process requirements and avoiding potential 
deadlocks before they occur. 

 

108. How does deadlock detection work? 

Deadlock detection is a method for handling deadlocks by periodically checking 
the system's state to identify deadlock conditions and take corrective actions. It 
involves analyzing resource allocation graphs or resource allocation matrices to 
detect cycles or circular wait conditions indicative of deadlocks. Once a deadlock 
is detected, deadlock detection algorithms identify the processes involved in the 
deadlock and initiate deadlock resolution strategies, such as process termination, 
resource preemption, or rollback. 

 

109. Explain deadlock recovery. 

Deadlock recovery is the process of restoring system functionality and resolving 
deadlocks after they have been detected. It involves terminating one or more 
processes involved in the deadlock, releasing their allocated resources, and 
allowing the remaining processes to continue execution. Deadlock recovery may 



 

also involve rolling back transactions, undoing operations, or restarting affected 
processes to restore system consistency and recover from deadlock situations. 

 

110. What is the critical section problem? 

The critical section problem is a synchronization problem in concurrent 
programming that arises when multiple processes or threads share a common 
resource or critical section of code and must coordinate their access to it to avoid 
race conditions or conflicts. The critical section refers to the segment of code 
within a program or process that accesses and manipulates shared resources, 
and must be executed atomically or exclusively to prevent race conditions and 
ensure data consistency. 

 

111. What is synchronization hardware? 

Synchronization hardware refers to hardware mechanisms or instructions 
provided by computer architectures to support synchronization and coordination 
between concurrent processes or threads. Synchronization hardware may include 
atomic instructions, memory barriers, hardware locks, and synchronization 
primitives integrated into the processor or memory subsystem to enforce mutual 
exclusion, memory ordering, and inter-thread communication. 

 

112. What are semaphores? 

Semaphores are synchronization primitives used in concurrent programming to 
control access to shared resources or coordinate the execution of multiple 
processes or threads. A semaphore is a non-negative integer variable that 
supports two atomic operations: wait (P) and signal (V). Semaphores are used 
to implement mutual exclusion, synchronization, and coordination between 
concurrent processes or threads by regulating access to critical sections of code 
or shared resources. 

 

113. Name a classical problem of synchronization. 

One classical problem of synchronization is the "Producer-Consumer Problem." It 
involves multiple producer processes generating data items and placing them 
into a shared buffer, and multiple consumer processes retrieving and processing 
the data items from the buffer. The challenge is to synchronize the producer and 
consumer processes to ensure correct operation, prevent race conditions, and 
avoid issues such as buffer overflow or underflow. 



 

 

114. What is the purpose of critical regions? 

Critical regions are segments of code within a program or process that access 
and manipulate shared resources or variables that may be concurrently accessed 
by multiple threads or processes. The purpose of critical regions is to enforce 
mutual exclusion and ensure that only one thread or process can execute the 
critical section at a time, preventing race conditions, data corruption, or 
inconsistencies in the shared data. 

 

115. Define monitors in the context of synchronization. 

Monitors are high-level synchronization constructs used in concurrent 
programming to encapsulate shared data, operations, and synchronization 
mechanisms within a single abstract data type. Monitors provide a structured 
way to define and protect critical sections of code, ensuring mutual exclusion and 
synchronization between concurrent processes or threads. Monitors typically 
include procedures or methods for accessing shared resources and condition 
variables for coordinating thread execution. 

 

116. What is interprocess communication (IPC)? 

Interprocess communication (IPC) is a mechanism that allows processes to 
exchange data, synchronize their actions, or communicate with each other in a 
multi-process or multi-threaded environment. IPC enables processes to 
cooperate, coordinate, and share resources effectively, facilitating collaboration 
and interaction between different parts of a computer system. IPC mechanisms 
include shared memory, message passing, semaphores, pipes, sockets, and 
remote procedure calls (RPC). 

 

117. How does IPC work between processes on a single computer system using pipes? 

IPC between processes on a single computer system using pipes involves creating 
a unidirectional communication channel or pipe between two processes, allowing 
them to exchange data through the pipe's input and output streams. One process 
writes data to the pipe's output stream (writing end), while the other process 
reads data from the pipe's input stream (reading end). Pipes provide a simple 
and efficient way for processes to communicate and synchronize within the same 
system. 

 



 

118. What is a FIFO in IPC? 

A FIFO (First-In-First-Out) is a type of interprocess communication (IPC) 
mechanism used to establish communication between processes by providing a 
named pipe or file system object with properties similar to a regular pipe. FIFOs 
allow multiple processes to communicate with each other by writing data to and 
reading data from a shared FIFO file or named pipe, preserving the order of data 
transmission based on the order of arrival. FIFOs are commonly used for 
communication between unrelated processes or processes running on different 
systems. 

 

119. How do message queues facilitate IPC? 

Message queues facilitate interprocess communication (IPC) by providing a 
communication mechanism that allows processes to exchange messages 
asynchronously through a message queue data structure maintained by the 
operating system. Processes can send messages to a message queue for other 
processes to retrieve later, enabling communication and synchronization 
between processes without requiring direct interaction or synchronization 
between sender and receiver. Message queues support various message types, 
priorities, and access control mechanisms to meet different IPC requirements. 

 

120. Explain IPC using shared memory. 

IPC using shared memory involves creating a shared memory region or segment 
that is accessible and writable by multiple processes, allowing them to share data 
and communicate directly through shared memory. Processes map the shared 
memory segment into their address space and read from or write to it as if it 
were regular memory. Shared memory IPC provides fast and efficient 
communication between processes but requires synchronization mechanisms 
such as semaphores or mutexes to coordinate access and prevent race 
conditions. 

 

121. What is a system call in the context of IPC? 

In the context of IPC, a system call is a mechanism provided by the operating 
system that allows processes to perform interprocess communication operations, 
such as creating or accessing shared memory, sending or receiving messages, or 
synchronizing process execution. System calls provide a controlled interface for 
processes to interact with IPC facilities provided by the operating system kernel, 
enabling communication, synchronization, and resource sharing between 
processes in a multitasking environment. 



 

 

122. How does IPC work between processes on different systems? 

IPC between processes on different systems involves establishing communication 
channels or network connections between the systems and exchanging data or 
messages over the network. Processes communicate using network protocols 
such as TCP/IP, UDP/IP, or specialized IPC protocols, transmitting data packets 
or messages over the network to remote processes. IPC between systems 
enables distributed computing, interprocess communication, and collaboration 
across different computer systems and network environments. 

 

123. What is a critical region in the context of synchronization? 

In the context of synchronization, a critical region is a segment of code within a 
program or process that accesses and manipulates shared resources or variables 
that may be concurrently accessed by multiple threads or processes. The critical 
region must be executed atomically or exclusively to prevent race conditions, 
data corruption, or inconsistencies in the shared data. Synchronization 
mechanisms such as locks, mutexes, or semaphores are used to protect critical 
regions and enforce mutual exclusion. 

 

124. Name an advantage of using semaphores for synchronization. 

One advantage of using semaphores for synchronization is their flexibility and 
expressiveness in coordinating access to shared resources or critical sections of 
code. Semaphores support various synchronization operations, including mutual 
exclusion, synchronization, and coordination between threads or processes, and 
can be used to implement a wide range of synchronization patterns and 
protocols. Semaphores allow fine-grained control over concurrency and resource 
sharing, making them suitable for diverse synchronization requirements in 
concurrent programming. 

 

125. What is the purpose of the hold and wait condition in deadlock? 

The hold and wait condition in deadlock refers to a situation where processes 
hold resources acquired earlier while waiting to acquire additional resources, 
creating a potential circular wait condition that can lead to deadlock. The hold 
and wait condition contributes to deadlock by allowing processes to enter a state 
of mutual dependency, where each process is waiting for resources held by 
another process, preventing progress and leading to system deadlock or hang. 



 

Preventing or breaking the hold and wait condition is essential for deadlock 
prevention and avoidance strategies. 

 

 

 

 


