Course Number: COMP 322
Course Title: Introduction to Operating Systems and System Architecture
Course Objectives:
A successful student will be able to:

1. Describe the core components of an operating system (OS), fundamental OS concepts (e.g., process/thread, process state/transition, process control block, interprocess communication, concurrency, mutual exclusion, deadlock, semaphore, virtual memory), the common goals of OSes, and the principle types of systems (e.g., batch, multiprogramming, timesharing, real-time, distributed), including a brief history of OSes and the approximate years when they were introduced. ( SLO 6

2. Explain the hardware components managed by an OS and how hardware (e.g., MMU, interrupts, timers) has evolved to support OS functions. ( SLO 2

3. Define the goals of CPU scheduling, preemptive versus non-preemptive scheduling, common scheduling algorithms (e.g., FCFS, SJF, SRT, RR, priority), and periodic deadlines in hard and soft real-time systems. ( SLO 1, SLO 6

4. Explain classic problems in concurrent programming, such as readers-writers, consumer-producer, and dining philosophers. ( SLO 6

5. State the necessary conditions for deadlock to exist, the problem of starvation, the notions of deadlock prevention, avoidance, detection, and recovery, and the algorithms for deadlock avoidance and deadlock detection/ recovery. ( SLO 6

6. Know how to implement mutual exclusion primitives in hardware or software in order to synchronize cooperating concurrent processes in critical sections, especially using semaphores. ( SLO 6

7. Know the key memory placement strategies (e.g., contiguous/ noncontiguous, fixed/variable partitions, overlays, segmentation, swapping) and their mappings from logical to physical memory. ( SLO 2, SLO 6

8. Explain the concepts of virtual memory (VM), paged memory, segmented memory, and paged segments, as well as the sharing and protection in VM systems, and the hardware that makes VM systems feasible. ( SLO 2, SLO 6

9. Know the standard page-replacement strategies (e.g., FIFO, LRU, OPT, 2nd chance clock), the benefits/drawbacks of demand and anticipatory paging, and the impacts of page size and program behavior on VM performance. ( SLO 2, SLO 6

10. Explain how disk I/O is accomplished, the various disk scheduling algorithms, caching, buffering, and other disk performance improvement techniques, and the key schemes for RAID (redundant array of independent disks). ( SLO 2, SLO 6, SLO 10

11. Describe the need for file systems, database systems, controlling access to data, and backup/recovery mechanisms for data integrity. ( SLO 1, SLO 6, SLO 10

12. Understand the key challenges in multiprocessor OS organizations, including aspects such as multiprocessor architecture, memory sharing, process migration, load balancing, and multiprocessor scheduling/mutual-exclusion. ( SLO 2, SLO 6

13. Know the basic concepts in networking and distributed computing relevant to OS design and implementation, such as various network types/topologies, the client-server networking model, and standard protocols. ( SLO 2, SLO 6

14. Understand remote communication, synchronization, mutual exclusion, deadlock, fault tolerance, security, and other challenges for OSes in distributed systems. ( SLO 2, SLO 6

15. Locate and critically evaluate (via an essay) recent advanced resources (e.g., articles, books, tools, case studies) on selected OS topics. ( SLO 6, SLO 13
