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1. What are the four necessary conditions for deadlock? 

1. mutual exclusion; 2. hold-and-wait; 3. no pre-emption; 4. circular wait. 

2. What are the typical services provided by the operating systems? 

· Program Creation

· Program Execution

· Access to I/O devices

· Controlled Access to files

· System Access

· Error detection and responses

· Accounting                                                       Page 46
3. A process is an execution stream in the context of a particular process state. An execution stream is a sequence of instructions.  Process State usually determines the effect of the instructions on what? ( just name them)

· Registers 

· Stack 

· Memory (global variables and dynamically allocated memory) 

· Open file tables 

· Signal management information

4. How does the OS implement the process abstraction? 

Uses a context switch to switch from running one process to running another process. 

 5. Explain the difference between a process and a thread. 

· Process is Unit of Resource Ownership or Task

· Thread is unit of dispatching or lightweight Process

· Thread has no suspend state
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6. What is contained in the Process Control Block? What about the Control Block of a thread? 

            PCB

· Process Identification

· Processor State Information

· Process Control Information 
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Thread Control Block Saves

· User Registers

· Program Counts

· Stack Pointer         
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7.  What are the benefits of Threads vs Processes? And how does it work on a SMP machine?

· Takes less time to create a new thread than a process

· Less time to terminate a thread than a process

· Less time to switch between two threads within the same process

· Consider an application that consists of several independent parts that do not need to run in sequence

· Each part can be implemented as a thread

· Whenever one thread is blocked waiting for an I/O, execution could possibly switch to another thread of the same application (instead of switching to another process)

· Since threads within the same process share memory and files, they can communicate with each other without invoking the kernel 

· Therefore necessary to synchronize the activities of various threads so that they do not obtain inconsistent views of the data (chap 5)

· On a SMP machine: multiple threads can possibly be executing simultaneously on different processors

8. Describe the 5 state process model. Explain as clearly as possibly what properties distinguishes processes in the different states and how processes move from one state to the next. 

1.New, 2. Ready, 3.Running, 4.Blocked, 5. Exit
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9. How do you define the User-Level Threads (ULT)? And what are the Kernel activity for ULTs?

· The kernel is not aware of the existence of threads

· All thread management is done by the application by using a thread library

· Thread switching does not require kernel mode privileges (no mode switch)

· Scheduling is application specific

Kernel activity for ULTs

· The kernel is not aware of thread activity but it is still managing process activity

· When a thread makes a system call, the whole process will be blocked 

· but for the thread library that thread is still in the running state

· So thread states are independent of process states
10. The enforcement of mutual exclusion creates two additional control problems. Name and describ these problems.

· Deadlock:  Each Process is waiting for one of two resources

· Starvation: Two Process do not give time to the third starving Process
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11. Describ different process relationships in concurency and the consequence of each relationship.

· Competition

· Co-operation by Sharing

· Co-operation by Communication        
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12.  Using the multiprocessing capability criteria, how do you decribe the differences between DOS, NT, and UNIX. 
· DOS: Single Process - Single Thread

· Unix:  Multi Process - Single Thread

· NT:     Multi Process - Multi Thread
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13.  What is the definition of Critical Section (CS) and what is the requirement for the excecution of CS?

· When a process executes code that manipulates shared data (or resource), we say that the process is in it’s critical section (CS) (for that shared data) 

· The execution of critical sections must be mutually exclusive: at any time, only one process is allowed to execute in its critical section (even with multiple CPUs)

· Then each process must request the  permission to enter it’s critical section (CS

14. What types of solutions exist to address the critical section problem?

· Software solutions

Algorithms who’s correctness does not rely on any other assumptions (see framework)

· Hardware solutions

Rly on some special machine instructions

· Operation System solutions

Provide some functions and data structures to the programmer

15. What are the drawbacks of software solutions to the critical section problem? And how does the Semaphores concept helps?

· Processes that are requesting to enter in their critical section are busy waiting (consuming processor time needlessly)

· If CSs are long, it would be more efficient to block processes that are waiting...

· Synchronization tool (provided by the OS) that do not require busy waiting

· A semaphore S is an integer variable that, apart from initialization, can only be accessed through 2 atomic and mutually exclusive operations:

wait(S)

Signal(S)

· To avoid busy waiting: when a process has to wait, it will be put in a blocked queue of processes waiting for the same event
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Note: The major problem facing computer science today is how to build large, reliable software systems. Operating systems are one of very few examples of existing large software systems, and by studying operating systems we may learn lessons applicable to the construction of larger systems. Operating systems are so large no one person understands whole system
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