Case Study: Design and Operation of the "EduOS" Operating System
1. Operating Systems Overview
Introduction
[bookmark: _GoBack]EduOS is a hypothetical operating system designed for university computing labs. Its goal is to provide a stable, secure, and flexible environment for students to learn programming, system design, and distributed computing.
Operating System Functions
· Resource Management: EduOS manages CPU, memory, and I/O devices efficiently.
· Process Management: It schedules multiple student programs simultaneously.
· File System Management: Provides secure access to shared project files.
· Security & Protection: Implements user authentication and access control.
Operating System Operations
EduOS uses a dual-mode operation:
· Kernel Mode: Executes privileged instructions (e.g., memory allocation).
· User Mode: Runs student applications safely without direct hardware access.
Computing Environments
EduOS supports:
· Standalone PCs in labs.
· Client-Server model for shared resources.
· Cloud-based virtual machines for remote learning.
Free and Open-Source Operating Systems
EduOS is built on Linux kernel, leveraging open-source flexibility. Students can modify kernel modules to experiment with OS concepts.

2. System Structures
Operating System Services
EduOS provides:
· Program execution
· I/O operations
· File system manipulation
· Communication between processes
· Error detection and recovery
User and Operating-System Interface
· CLI (Command Line Interface) for advanced users.
· GUI (Graphical User Interface) for beginners.
System Calls
EduOS exposes system calls for:
· Process control (fork, exec)
· File manipulation (open, read, write)
· Device management (ioctl)
· Information maintenance (getpid)
· Communication (pipe, msgget)
Types of System Calls
· Process control
· File management
· Device management
· Information maintenance
· Communication
System Programs
EduOS includes compilers, text editors, debuggers, and shells to support student development.
OS Design and Implementation
EduOS uses a modular design:
· Microkernel architecture for portability.
· Loadable kernel modules for extensibility.

3. Processes
Process Concept
Each student program is treated as a process with its own address space and resources.
Process Scheduling
EduOS uses Round Robin scheduling to ensure fairness among students’ programs.
Operations on Processes
· Creation: Using fork()
· Execution: Using exec()
· Termination: Using exit()
· Suspension/Resumption: For resource balancing
Inter-process Communication (IPC)
EduOS supports:
· Message passing (mailboxes)
· Shared memory for collaborative projects

4. Threads and Concurrency
Multithreading Models
EduOS supports:
· Many-to-One (efficient but limited concurrency)
· One-to-One (better parallelism)
· Many-to-Many (flexible and scalable)
Thread Libraries
EduOS integrates POSIX Pthreads and Java threads for student projects.
Threading Issues
· Race conditions in shared memory.
· Deadlocks when multiple threads wait indefinitely.
· Thread cancellation for runaway processes.

5. CPU Scheduling
Basic Concepts
EduOS ensures efficient CPU utilization and responsiveness.
Scheduling Criteria
· CPU utilization
· Throughput
· Turnaround time
· Waiting time
· Response time
Scheduling Algorithms
EduOS implements:
· FCFS (First-Come, First-Served)
· SJF (Shortest Job First)
· Round Robin
· Priority Scheduling
Multiple Processor Scheduling
EduOS supports load balancing across multiple CPUs in lab servers.

6. Synchronization Tools
The Critical Section Problem
EduOS ensures that multiple student threads accessing shared files do not cause data corruption.
Peterson’s Solution
Implemented for two-process synchronization in teaching labs.
Mutex Locks
Used to enforce mutual exclusion in shared resources.
Semaphores
EduOS uses semaphores for:
· Producer-Consumer problem in student projects.
· Reader-Writer problem in database simulations.
Classic Problems of Synchronization
EduOS demonstrates:
· Dining Philosophers problem to teach deadlock handling.
· Bounded Buffer problem for producer-consumer scenarios.
Monitors
EduOS integrates monitors in Java-based labs to simplify synchronization.

Conclusion
This case study of EduOS illustrates how operating system concepts—ranging from process management to synchronization—are applied in a real-world educational environment. By leveraging open-source foundations, modular design, and robust scheduling/synchronization tools, EduOS provides a practical platform for students to learn and experiment with operating system principles.

