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SET-I

Question .1. Discuss different types of Operating System.

Answer.:-

1. Batch Operating System: Processes jobs in batches without user interaction. Ideal for
repetitive tasks like payroll processing or scientific analysis. Efficient use of resources, but less
responsive to user needs.

2. Time-Sharing Operating System: Allows multiple users to share a computer's resources
simultaneously by allocating small slices of CPU time to each. Commonly used in personal
computers, workstations, and servers. Examples include Windows, macOS, and Linux.

3. Distributed Operating System: Manages multiple computers connected in a network,
appearing as a single system. Tasks can be shared across machines for enhanced performance
and fault tolerance. Complex due to coordination and communication challenges. Examples
include Amoeba, Hadoop, and OpenMosix.

4. Real-Time Operating System (RTOS): Designed for systems with strict time constraints,
guaranteeing task completion within deadlines. Used in critical applications like industrial
control systems, robotics, and medical devices. Often has limited functionality to ensure
predictability and reliability. Examples include VxWorks, QNX, and FreeRTOS.

5. Multitasking Operating System: Executes multiple tasks concurrently, with each task
appearing to run independently. Manages tasks through scheduling algorithms. Widely used in
personal computers and mobile devices.

6. Mobile Operating System: Specifically designed for smartphones, tablets, wearables, and
other mobile devices. Optimized for touchscreen interfaces, portability, and battery efficiency.
Features include app stores, multimedia capabilities, and wireless connectivity. Examples
include Android, i0S, and Windows Phone.

7. Embedded Operating System: Designed for devices with limited resources, such as
microcontrollers, appliances, and cars. Often highly specialized and lightweight. Examples
include TinyOS, OSE, and RIOT.

The choice of operating system depends on the specific needs of the user and the system's

hardware and software requirements.

Question .2.a) Write a detailed note on FCFS, SJF and Priority scheduling taking suitable
examples.

Answer.:-
1. First-Come, First-Served (FCFS) Scheduling:
e Processes are executed in the order they arrive in the ready queue.
e Non-preemptive: Once a process starts executing, it runs to completion without
interruption.
Example:
e Processes P1, P2, and P3 arrive in the order P1, P2, P3, with burst times 5, 2, and 8,

respectively.



e Execution order: P1 (5), P2 (2), P3 (8)
e Average waiting time: (0 +5+7)/3=4
Advantages:
o Simple to implement
o Fair to processes arriving early
Disadvantages:
e Can lead to long waiting times for short processes behind longer ones (convoy effect)
e Unsuitable for time-sensitive tasks
2. Shortest Job First (SJF) Scheduling:
e Processes are executed in order of their burst time (shortest to longest).
o Can be preemptive or non-preemptive.
Example:
e Same processes as FCFS example.
e Execution order: P2 (2), P1 (5), P3 (8)
e Average waiting time: (0 +2+7)/3=3
Advantages:
e Minimizes average waiting time
o Efficient for batch systems with varying job lengths
Disadvantages:
e Requires knowing burst times in advance, which isn't always possible
e May starve longer processes
3. Priority Scheduling:
o Processes are assigned priorities, and those with higher priorities are executed first.
o Can be preemptive or non-preemptive.
Example:
e Processes P1, P2, and P3 have priorities 3, 1, and 2, respectively.
e Execution order: P1 (5), P3 (8), P2 (2)
e Average waiting time depends on specific priority values
Advantages:
e Useful for real-time systems and those with critical tasks
o Flexible for assigning importance to processes
Disadvantages:
e Can lead to starvation of lower-priority processes

o Requires careful priority assignment to ensure fairness

Question .2.b) What is Preemptive and Non-preemptive Scheduling?
Answer.:-

Preemptive Scheduling:



Processes can be interrupted and moved out of the CPU before completion.

The operating system can make decisions about process execution based on factors like:
o Arrival of a new, higher-priority process
o Expiration of a time quantum (in round-robin scheduling)
o I/O or other resource requests

Examples: Round Robin, Shortest Remaining Time First (SRTF), Priority Scheduling

(preemptive version)

Advantages:

Responsiveness: Ensures timely execution of high-priority tasks and prevents long-
running processes from monopolizing the CPU.

Fairness: Promotes better distribution of CPU time among processes, reducing
waiting times.

Adaptability: Can quickly adapt to changing system conditions and priorities.

Disadvantages:

Overhead: Context switching between processes incurs overhead, potentially reducing
overall system performance.
Starvation: Can lead to starvation of lower-priority processes if higher-priority tasks

keep arriving.

Non-preemptive Scheduling:

Processes are allowed to run to completion without interruption.

Once a process starts executing, it holds the CPU until it voluntarily releases it (e.g.,
due to I/O request or termination).

Examples: First-Come, First-Served (FCFS), Shortest Job First (SJF) (non-preemptive

version), Priority Scheduling (non-preemptive version)

Advantages:

Simple implementation: Easier to implement and manage compared to preemptive
scheduling.

No context switching overhead: Avoids the overhead associated with context
switching, potentially improving performance.

Predictability: Non-preemptive scheduling can provide more predictable execution

times for processes.

Disadvantages:

Less responsive: May not react as quickly to high-priority tasks or changes in system
conditions.

Unfairness: Can lead to longer waiting times for shorter processes if longer processes
are already running.

Unsuitable for real-time systems: May not meet strict time constraints required in

real-time applications.



Question .3) Discuss Banker’s algorithm deadlock avoidance mechanism.
Answer.:- Banker's Algorithm: A Proactive Approach to Deadlock Prevention
Principle: The Banker's algorithm aims to prevent deadlocks by cautiously evaluating resource
allocation requests before granting them. It ensures that granting a request won't lead to a
system state where deadlock is inevitable.
Mechanism:
1. Safety Check:
o When a process requests resources, the algorithm simulates granting the request.
o It then employs a safety algorithm to determine if a safe state exists. A safe
state is one where all processes can eventually finish their execution using the
available and potentially available resources.
o If a safe state exists, the request is granted. Otherwise, it's denied to prevent
potential deadlock.
2. Key Data Structures:
o Available: A vector indicating available instances of each resource type.
o Max: A matrix representing each process's maximum resource needs.
o Allocation: A matrix tracking resources currently allocated to each process.
o Need: A matrix calculated as (Max - Allocation), indicating each process's

remaining resource needs.

o Process requests resources.
o Algorithm simulates allocation and runs safety check.
o Ifsafe, grant request and update data structures.
o Ifunsafe, deny request to prevent deadlock.
Advantages:
o Effective deadlock avoidance.
e Works for multiple resource types.
o Ensures system safety before resource allocation.
e Prevents system crashes and resource unavailability.
Limitations:
e Requires a priori knowledge of processes' maximum resource needs.
e Incur overhead for safety checks, potentially impacting performance.
e Not suitable for highly dynamic resource allocation scenarios.
Best Suited For:
o Systems with predictable resource requirements.
e Domains where deadlock prevention is crucial, such as banking and critical
infrastructure.

e Scenarios where resource unavailability has severe consequences.



Additional Considerations:
o The Banker's algorithm assumes processes are independent and don't communicate or
share resources directly.
e It's often used in conjunction with resource allocation strategies like resource ordering

and hold-and-wait prevention.



SET-II

Question .4.a) What is PCB? What information is stored in it?
Answer.:- The PCB: Brain of Electronic Devices

A Printed Circuit Board (PCB) is the unsung hero of the electronics world. Imagine it as the
organized city planner, meticulously laying out and connecting electronic components to make
devices function. It's not just a flat board; it's a layered masterpiece.
Think of it like a sandwich:
o Bread: The base is a non-conductive material like fiberglass or plastic.
e Meat: Thin copper sheets are etched onto the base, forming pathways called traces.
These conductive highways carry electrical signals between components.
e Condiments: Additional layers can include ground planes for stability, power planes
for voltage distribution, and even internal vias that connect traces between layers.
So, what information is stored in this intricate city plan? Not directly! PCBs don't hold data
like a memory chip. Their magic lies in how they connect components. The pattern of traces,
pads (where components solder on), and other features determines the circuit's function. It's the
blueprint, telling components how to talk to each other and make the device work.
From simple toys to complex computers, every electronic device relies on a PCB. Whether it's
a tiny sensor board or a multi-layered behemoth, the information encoded in its layout dictates
the device's purpose and behavior. This information can be translated into schematics, but the
PCB itself is the physical manifestation of the circuit's design, bringing it to life with every
blinking LED and whirring motor.

Question .4.b) What are monitors? Explain.

Answer.:- Monitors, those trusty windows to the digital world, are much more than just fancy
TV screens. They're the workhorses of our computing experience, displaying everything from
spreadsheets to streaming dramas in vibrant clarity. But what exactly are they, and how do they
work their magic?

In simple terms, a monitor is an output device that translates the computer's digital language
into images, text, and videos we can see. Think of it as a translator, turning electrical signals
into the visual stories that unfold on screen. Most have three key components:

o The Display: This is the main attraction, the panel where the magic happens. Modern
monitors typically use LCD (Liquid Crystal Display) technology. Tiny crystals within
the panel manipulate light to form the onscreen image, controlled by the electrical
signals from the computer.

o Backlight: To illuminate the crystals, most monitors use LED (Light Emitting Diode)
backlights, offering energy efficiency and superior picture quality compared to older

fluorescent lighting.



e Electronics: This hidden brain translates the computer's signals into instructions for
the display and backlight, ensuring everything's synchronized for a smooth visual
experience.

But monitors are more than just passive viewers. They come in a variety of sizes and
resolutions, catering to different needs. Gamers crave blazing refresh rates for fast-paced
action, while graphic designers favor high color accuracy for precise work. Some even include
features like touchscreens and built-in speakers for added versatility.

Connecting to the computer is a breeze with various ports like HDMI, DisplayPort, and even
USB-C, ensuring compatibility with most modern setups. And don't forget ergonomics!
Adjustable stands and anti-glare coatings help you stay comfortable and focused during those

long computing sessions.

Question .5) Discuss IPC and critical-section problem along with use of semaphores.

Answer.:- In the realm of operating systems, IPC (Inter-Process Communication) and critical-
section problems are crucial concepts for ensuring smooth interactions and data integrity
among multiple processes. Semaphores, as versatile signalling mechanisms, play a key role in
addressing these challenges.
IPC (Inter-Process Communication):
e Definition: IPC enables independent processes to exchange information and
synchronize their actions, fostering collaboration and coordination within a system.
o Importance: It's essential for multitasking environments, allowing processes to work
together seamlessly without conflicts.
e Methods: Common IPC methods include:
o Pipes: unidirectional data channels for sequential communication.
o Shared memory: a shared memory region for direct data access.
o Message queues: FIFO structures for message-based communication.
o Sockets: network-based communication for distributed systems.
Critical-Section Problem:

o Definition: It arises when multiple processes attempt to access shared resources (e.g.,
files, memory) concurrently, potentially leading to data corruption or race conditions.
e Crucial Conditions: To prevent chaos, solutions must enforce:
o Mutual Exclusion: Only one process can access the critical section at a time.
o Progress: No process outside the critical section should block others from
entering.
o Bounded Waiting: Processes must not wait indefinitely for access.

Semaphores as a Solution:

o Definition: Semaphores are integer-based variables used for signaling and

synchronization between processes. They act as "locks" for shared resources.



e Operations:
o wait() or P(): Decrements the semaphore value. If it becomes negative, the
process blocks until another process signals.
o signal() or V(): Increments the semaphore value, potentially unblocking a
waiting process.
o Types:
o Binary Semaphores: Limited to values 0 or 1, often used for mutual exclusion.
o Counting Semaphores: Allow arbitrary non-negative values, often used for
managing multiple resources.

Applving Semaphores to Critical Sections:

1. Initialization: Create a semaphore with an initial value of 1 (for binary semaphores)
to represent resource availability.

2. Entering Critical Section: A process calls wait() to acquire the semaphore. If it's
unavailable, the process blocks.

3. Critical Section Execution: Once acquired, the process securely accesses the shared
resource.

4. Exiting Critical Section: The process calls signal() to release the semaphore,

allowing other processes to enter.

Question .6) Explain the different Multiprocessor Interconnections and types of
Multiprocessor Operating Systems.

Answer .:- Multiprocessor Interconnections and Operating Systems: A Balancing Act

In the symphony of a multiprocessor system, processors and memory play the instruments, but
the crucial bridges between them are the interconnections. These pathways determine how
efficiently information flows, impacting the system's overall performance. Let's explore some
key forms of multiprocessor interconnections:
1. Bus-based Interconnections:
o Imagine a bustling highway: All processors and memory modules connect to a single
shared bus, taking turns to send and receive data.
e Pros: Simple and cost-effective, suitable for smaller systems.
o Cons: Bandwidth bottleneck as traffic increases, limiting scalability.
2. Crossbar Switch:
e Think of a futuristic traffic control center : A dedicated switching fabric connects
each processor directly to any memory module.
e Pros: High bandwidth, non-blocking communication, ideal for larger systems.
e Cons: Complex and expensive, requires centralized control.
3. Multistage Network:



Picture a labyrinthine network of smaller switches: Processors and memory connect
through multiple stages of interconnected switches, like navigating a multi-floor
building.

Pros: Scalable and cost-effective, balances complexity with performance.

Cons: Can introduce routing delays and potential bottlenecks at specific switch stages.

4. Mesh Interconnection:

Visualize a spiderweb of direct connections: All processors are directly connected to
each other and several memory modules, forming a dense mesh.
Pros: Highly scalable and fault-tolerant, avoids centralized traffic bottlenecks.

Cons: Complex wiring, managing individual connections can be challenging.

Now, let's shift gears to the software orchestrating this hardware symphony: the multiprocessor

operating system. Its task is to efficiently utilize resources, schedule tasks across processors,

and ensure smooth communication. Here are the main types:

1. Symmetric Multiprocessing (SMP):

Think of a democratic orchestra: All processors are equal, sharing access to memory
and peripherals. They can handle any task, leading to efficient load balancing.
Pros: Simple to manage, works well for small to medium systems.

Cons: Scalability limitations as the number of processors increases.

2. Asymmetric Multiprocessing (AMP):

Picture a hierarchical band with a lead conductor: One processor acts as the master,
assigning tasks and managing resources, while others are slaves executing assigned
tasks.

Pros: Efficient for specialized workloads with clear master-slave relationships.

Cons: Less flexible than SMP, limited fault tolerance if the master fails.

3. Clustered Systems:

Imagine multiple independent orchestras collaborating: Groups of loosely coupled
computers work together with their own local memory and operating systems,
communicating through a network.

Pros: Highly scalable and fault-tolerant, ideal for large workloads.

Cons: Increased complexity in managing communication and synchronization

between systems.

The choice of interconnection and operating system depends on factors like the number of

processors, memory access patterns, and workload characteristics. A well-designed system

balances communication efficiency, resource utilization, and scalability, resulting in a

harmonious multiprocessor symphony.
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