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THIS EXAMINATION IS CLOSED BOOK AND CLOSED NOTES. 

STUDENTS ARE ALLOWED, HOWEVER, TO USE AS A REFERENCE THE SUMMARIES OF UNIX SCRIPT COMMANDS AND MIPS MICROINSTRUCTIONS. 

THEY HAVE TO PROVIDE THEIR OWN COPIES IF THEY DESIRE TO USE THEM IN CASE THEY ARE NEEDED.

THE EXAMINATION IS WORTH 20 POINTS TOWARDS THE FINAL GRADE.

IT IS SCHEDULED FOR OCTOBER 18, 2005 DURING REGULAR CLASSTIME (10:00 A.M TO 11:15 A.M)

THERE ARE 20 QUESTIONS. EACH QUESTION IS WORTH 1 POINT.
THE ANSWER SHOULD BE PROVIDED IN THE ANSWER SHEET ATTACHED AT THE END OF THIS TEST.

Note: You must choose the answer that makes the best sense out of the multiple choices. Read carefully each question!!

QUESTION 1: In the process of developing computer hardware the most important development in the early 1970s was:

a) The development of the first microprocessor.

b) The development of the first integrated circuit.

c) The development of the first supercomputer with 1 million transistors.

d) The development of the first computer that used Printed Circuit Board design.

QUESTION 2: Consider the following UNIX script:

if  ( ( $# ! = 1)

then

     echo “ ……………………”

fi

if  [ [ ! –x  “$1” ] ]

then


echo “ …………… ”

fi

The most probable entry for the second echo statement is:

a) “The file is read and the results are on the screen”

b) “The second argument in the command shows that the file is missing”

c) “The file does not have execution rights”

d) “The file is specified in the first argument of the command will be executed”

QUESTION 3:  The writer of the script in QUESTION 2 saves it in the current directory under the file name myscript.scr. The user then enters the following command on the shell command prompt and presses enter: 

 $ ls  –l  

and the following is printed on the screen:

- _ w x  _ w x    _ w x 
1 root 
 root  
5 June 13: 09:34 
myfile

- r w -   r w  -   -  -  -   
1 root
 root  
6 June 10:23:25 
myscript.src

The user then enters the following command and presses enter:

$ ./myscript.src  myfile

The most probable statement to be returned on the screen is:

a) $ Command is not recognized.

b) $ myfile can’t be opened for reading.

c) $ argument one is not valid name, extension is missing.

d) $ myscript.src does not have permission to read.

QUESTION 4: The user memory is divided into a number of areas. The stack area is used:

a) By the executing program to store information about global variables.

b) By the executing program to store pointers to the currently executing process’ code residing in the text area.

c) By the executing program to store activation frames of currently active routines.

d) By the executing program to store all the registers of the CPU so that copies of the registers exist in case of context switching.

QUESTION 5:  According to the following table, the contents of the stack pointer register of the executing process at this time of execution, that the table holds true, should be:
    

	Memory Segments for process id=100
	Beginning Address 
	Ending Address

	Text
	1000
	2100

	Static
	2101
	2250

	Dynamic
	2251
	2346

	Heap
	2347
	2762

	Stack
	2763
	3000


Note: all addresses are in decimal numbers

QUESTION 6:  With respect to TRAPS one of the following statements is true:

a) The “mode bit” is a software simulated register controlled by the O.S. When a trap takes place the O. S. stores the flag: PRIVILEGED MODE in memory location pointed to by a pointer in the mode bit location of memory.

b) The “mode bit” of the hardware is set to indicate USER MODE

c) A bit called the “mode bit” in the hardware is set to KERNEL MODE.

d) An interrupt takes place that causes the an Interrupt Handler to be called based on the contents of the “mode vector” register being set to SYSTEM 

MODE.

QUESTION 7 :  Name the five Categories of System Calls as described in your text page 47 Chapter 2.

QUESTION 8:  A C PROGRAM has the statement: printf(“hello World”);  

Execution of this statement causes:

a) The O.S. to switch to I/O mode and to block the running process.

b) The user program to notify the Interrupt Vector directly as to which interrupt handler should be executed.

c) The proper standard library routine to intercept the call and invoke the proper system call in the operating system. Execution of the system call routine will return and pass any values to the library routine which in turn will pass any values to the user routine.

d) The O.S. to set the PRIVILEGED MODE bit and then go ahead and execute the routine which is stored in the stack portion of memory.

QUESTION  9:  Compiling a Java program produces a file with the extension .class referred to as the bytecodes file. Choose one of the following statements as the most probably correct statement:

a) One can generate a JVM (Java Virtual Machine) bytecodes file without writing the program in Java but instead writing an assembly like program that uses the JVM machine instructions, and having the proper assembler.

b) There is only one JVM design that fits all Operating Systems thus accomplishing the interoperability claim between all systems.

c) There is only one JVM design available and it is provided by Sun Microsystems. That design fits all Operating Systems.

d) Sun Microsystems has designed a number of JVM corresponding to different Operating Systems. Nobody else can produce a JVM for an O.S. other than Sun Microsystems.

QUESTION 10: There are 5 Processes currently in the Ready Queue with id 1,2,3,4,5 respectively. Processes 6 and 7 are currently in a Blocked state. Process 8 has CPU time at this time.  

a) Execution of instructions corresponding to the statement openfile(“myfile.dat”) in process P8 causes it to go to the Blocked State.

b) Execution of instructions corresponding to the statement openfile(“myfile.dat”) in process P8 causes it to go to the Ready Queue.

c) If at current time process P6 comes out of the blocked state, it will cause an immediate context switch between itself and process P8.

d) Context switching between P8 and P3 refers to exchanging contexts between the two processes. The term context means instructions pertaining to P3 are switched from text area to stack area in P3 memory image and instructions pertaining to P8 are switched from stack to text area in P8 memory image. 

QUESTION 11:   Consider the C code in file : parent.c

#include <sys/types.h>

#include <stdio.h>

#include <unistd.h>

int main()

{

  char *args[]={"child.exe", "1", "2", "3", "4", NULL};

  char *envp[]={"PASSWORD=poiuvPOIV", NULL};

  pid_t  pid;

  pid=fork();

  //PRINT STATEMENT # 1 FOLLOWS

  printf("child pid after fork is:%d\n", pid);

  if(pid<0)

    {

      //PRINT STATEMENT # 2 FOLLOWS

printf(stderr, "Fork failed");

      exit(-1);

    }

  else if(pid==0)

    {

//PRINT STATEMENT # 3 FOLLOWS

printf("Inside child process child pid=%d, parent pid=%d, value of pid%d\n", getpid(), getppid(), pid);

             execve("child.exe", args, envp); 

    }

  else

    {

      //PRINT STATEMENT # 4 FOLLOWS       

printf(" Inside parent process   child pid=%d, parent pid=%d, pid=%d\n”, getpid(), getppid(), pid);


     wait(NULL);


     printf("child complete\n");

             exit(0);

     }     

}

Write the definition (declaration of the of the main function of process child.exe only) showing the main with its arguments parameter list only, and then listing the actual parameters passed to the child process from the parent process.

Write the definition of the main function of process child.exe showing the arguments parameter list.

QUESTION 12 :  During the execution of parent.c, assume that process ids are generated in sequential numbers and that parent.exe has id=600 then:

List the output of PRINT STATEMENT # 3

QUESTION 13:  Consider the client server program below:

FILE: Client.c:

#include <sys/types.h>

#include <sys/ipc.h>

#include <sys/shm.h>

#include <stdio.h>

#include <sys/stat.h>

main()

{

  int shmid;

  char *shm, *s;

    shmid=shmget((key_t)1234, 27, 0666 | IPC_CREAT); 

    shm=(char*) shmat(shmid, (void*)0, 0); 

    s=shm; 

    while(*s!='z')

      {

        putchar(*s);

        printf("The char is%c\n", *s);

        s++;


  }

   putchar('\n');

 *shm='*';

  shmdt(shm);

  shmctl(shmid, IPC_RMID, 0);

  exit(0);

}

FILE: Server.c

#include <sys/types.h>

#include <sys/ipc.h>

#include <sys/shm.h>

#include <stdio.h>

#include<sys/stat.h>

main()

{

  char c;

  int shmid;

  char *shm, *s;

  shmid=shmget((key_t)1234, 27 , 0666 | IPC_CREAT);

   printf("the id is %d\n", shmid);

  shm=shmat(shmid, (void*)0, 0);

  s=shm;

  for(c='a'; c<='z'; c++)

     *s++=c;

  printf("The first char is%c:", *shm);

  while(*shm!='*'){

  sleep(1);

  printf("Waiting for client process"); }

 exit(0);

}

FIRST: Write the value that identifies the shared memory segment. 

SECOND : If the address of the beginning of the shared segment is 0xfff9, then write the variable in the client program that represents this address.

THIRD: Write the two statements that allow the client to stop consuming from the shared segment by disassociating itself from the segment and then destroying it.

QUESTION 14:  A UNIX system uses the One to One thread model. That means that:

a) There is a System Light Weight Process provided for each User Thread.

b) There are many System Threads that are shared by one User Thread.

c) A user thread is created only when a Light Weight Process becomes available.

d) A Process that has 3 threads needs one Light Weight Process.

QUESTION 15   Consider the bounded buffer consumer producer processes sharing memory:

	Producer

while (true)

{

   while ((in+1) % BUFFER_SIZE) = = out)  ;  

   buffer[in] = nextProduced;

   in = (in+1) % BUFFER_SIZE;

}
	Consumer

while (true)

{

   while (in= =out);

   nextConsumed = buffer [out]

  out = ( out+1) %  BUFFER_SIZE;

 }                                                       


The buffer is empty when

a) in  = = out

b) in = BUFFER_SIZE % out

c) out = = BUFFER-SIZE % IN

d) in=0 and out=1

e) ALWAYS if in > out

QUESTION 16   In the implementation of Pthreads using C the library function call 

pthread_join (tid, NULL) where tid stands for thread id does the following:

a) The main thread keeps running until the thread id of another thread matches the variable tid

b) The main thread waits for runner thread, identified by tid, to complete (main thread is blocked).

c) The runner thread runs in parallel with other threads until the main thread tells them to stop by matching tid to their id.

d) The runner thread is blocked until the main thread gets CPU time.

QUESTION 17   In the implementation of threads using Java three of the programming tasks involved in creating a thread class and using it in another class are:

a) Your thread class inherits the library thread class, you instantiate a thread object in your test class and you implement the code that the threads has to execute in the method join ( ) of the library class Thread

b) You implement the thread task in the method run of your test class, then implement the thread by inheriting the library Thread class in your test class and finally you implement an interface called runnable.

c) You implement the code that your thread has to execute in a class called MyThread, you override the method start () of the Thread library class with your own implementation and you instantiate an object of MyThread in a test class.

d) You implement your thread class MyThread by extending the library Thread class, you override the run () method of the library Thread class with the code that your thread has to execute inside your thread class MyThread and finally you instantiate an object of your Thread class MyThread in some other class and invoke the method start () with that object.

QUESTION 18     In Java threads, invoking the start () method of the thread class:

a) Makes the thread become runnable immediately by taking control of the CPU 

b) Causes the thread to go to sleep for a specified amount of time.

c) Causes the thread to be placed in the ready queue waiting for the scheduler to dispatch it to CPU. When it runs, execution goes to the run method of Thread.

d) Causes the run method to be executed immediately by having other threads pre-emptied.

QUESTION 19:  Consider the following processes:
Process


Burst Time in ms   Arrival Time

P1



  8

1 ms

P2



  6

2 ms

P3



  9

3 ms

P4



  4

4 ms

Calculate the average waiting time if Shortest Remaining Time First PREEMPTIVE scheduling algorithm is used.

QUESTION 20:  Calculate the average waiting time for the processes in question 19 by using the FCFS scheduling algorithm and assuming that all processes are already in the queue (disregard the arrival time).

ANSWER ALL QUESTIONS ON THE ANSWERING SHEET PROVIDED ON PAGE 8

ANSWERING SHEET

1) ___________a_________________________________________

2) ___________c_______________________________________

3) ___________a________________________________________

4) ___________c_________________________________________

5) Stack Pointer Register content___2762_________________________

6) ___________c__________________________________________

7) a)__________Process Control


b)_________ File Manipulation


c)_________ Device manipulation


d)_________Information Maintenance


e)_________Communications

8) ___________c_________________________________________

9) ___________a_________________________________________

10) _____a

11) main(_argc, char *args[], char *argv[] ) argc=5, args[0]= child.exe [args[1]= 1, args[2]=2,args[3]=3, args[4]=4, argv[0]=PASSWORD=poiuvPOIV

12) Inside child process child pid=601, parent pid=600, value of pid=0
13) FIRST:_key=1234   SECOND: shm  THIRD:  shmdt(shm);

  shmctl(shmid, IPC_RMID, 0);

14)     a

15)     a

16)     b

17)    d

18)    c

19) Average Waiting Time = 8.5 

20) Average Waiting Time = 11.25 
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