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Ceng 334 
- Operating Systems (F. P. Genç)

Final Exam
- 2’th June 2003
Duration
- 120 minutes

This is an open book exam. You may use your textbook and any notes you have. 

Collaboration, however, is not allowed. Read each question carefully and pace yourself.

 Please use a separate paper for each answer, using the back of page if necessary.

When answering the questions please be considerate.
Do not write anything which is not relevant to the question.
Do not write too much detail.

Question 1 (30 points)

When an i-node is read in from the disk during the process of opening a file, it is put into an i-node table in memory. This table has some fields that are not present on the disk. One of them is a counter that keeps track of the number of times the i-node has been opened. Why is this field needed?
Question 2 (25 points)
Is it possible that with the buddy system of memory management it ever occurs that two adjacent blocks of free memory of the same size co-exist without being merged into one block? If so, give an example of how this can happen. If not, show that it is impossible.
Question 3 (30 points)
A 14-GB disk with 1000 cylinders is used to hold 1000 30-sec MPEG-2 video clips running at 4 Mbps. They are stored according to the organ-pipe algorithm. Assuming Zipf’s law, what fraction of the time will the disk arm spend in the middle 10 cylinders?
PLEASE USE SEPARATE SHEETS FOR QUESTIONS 4&5
Question 4 (5 points)

The following shell script has 5 errors. For each error, list the line number on which it occurs and explain what the error is and how it can be fixed. 


 1. !#/bin/bash 


 2. # Purpose: accept a list of usernames 


 3. # see if username is in /etc/passwd 


 4. 


 5. if [ $# == 0 ] 


 6. then 


 7. echo Must enter some parameters 


 8. fi 


 9. 


10. for name in $* do 


11. grep "^$name:" /etc/passwd < /dev/null 


12. if [ $* -eq 0 ] 


13. then 


14. echo username is valid 


15. else 


16. echo username is not valid 


17. fi 


18. done 
Question 5 (10 points)

Implement the following classes by filling the blanks about writing multithreaded applications in Windows platform. You should use the built-in functions in Win32 API. Please examine the example carefully.

Example:  “  The Semaphore Class “

* The semaphore synchronization object is used so that one thread may allow one or more other threads to pass a particular point at a particular time. 

The interface to the Semaphore class is: 

class Semaphore {

public:

  Semaphore(void);


// constructor

  Semaphore(int available);

// constructor

  ~Semaphore(void);


// destructor

  void Wait(void);

  void Release(void);

  void Release(int how_many);

};

Its correspondent implementation in Win32 API:

class Semaphore {

private:

  HANDLE semaphore;

public:

  Semaphore(void) {

    CreateSemaphore((void *)0, 0, 0x7ffffff, (void*)0)

  }

  Semaphore(int available) {

    CreateSemaphore((void *)0, available, 0x7ffffff, (void*)0)

  }

  ~Semaphore(void) {

    CloseHandle(semaphore);

  }

  void Wait(void) {

    WaitForSingleObject(semaphore, INFINITE);

  }

  void Release(void) {

    ReleaseSemaphore(semaphore, 1, (void*)0);

  }

  void Release(int how_many) {

    ReleaseSemaphore(semaphore, how_many, (void*)0);

  }

};

a) “ The Mutex Class  “

* The simplest synchronization object is the mutex, which is used to allow only one thread at a time access to a resource (usually a data structure). 

* The Mutex class implements a recursively lockable mutex, one where a single thread may lock the same mutex multiple times. In practice this is the safest and most useful form of a mutex. 

The interface to the Mutex class is: 

class Mutex {

public:

  Mutex(void);



// constructor

  void Lock(void);

  void Unlock(void);

};

Mutex implementation using Win32 API:

class Mutex {

private:

   ________________ lock;

public:

  Mutex(void) {

   ______________________________________________________________ ;

  }

  void Lock(void) {

   ______________________________________________________________ ;

  }

  void Unlock(void) {

   ______________________________________________________________ ;

  }

};

b) “ The Event Class “

* An event synchronization object is used to block one or more threads from proceeding until some specified time, at which time they are all released simultaneously. 

The interface to the Event class is: 

class Event {

public:

  Event(void);



// constructor

  ~Event(void);



// destructor

  void Signal(void);

  void Wait(void);

};

Event implementation using Win32 API:

class Event {

private:

  _________________ event;

public:

  Event(void) {

    _____________________________________________________________ ;

  }

  ~Event(void) {

    _____________________________________________________________ ;

  }

  void Signal(void) {

    PulseEvent(event);

  }

  void Wait(void) {

    ______________________________________________________________ ;

  }

};
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