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Q 1) What is a process?

Executable program with its own address space and process control block.
Q 2) How does a child process differ from its parent?

c. It uses separate address space and separate stack pointer from the parent pointer.
Q 3) What is a process control block (PCB)?

Answer:

A process control block is a data structure used by an operating system to manage processes.

Q 4) Is a PCB found all operating systems?

Answer:

Process control blocks are found in all modern operating systems.

Q 5) Is PCB in all operating systems the same?

The structure of PCBs will be different on each operating system though.

Q 6) What does process context switching involves?
Answer:

Changing Process Control Block structures between an old and a new process

Q 7) Context switching operation represents a pure overhead in the OS process management. What does it means?

Answer:

It means that no other useful work can be done during the context switch operation.

Q 8) Let us assume four processes being forked and all four processes are already active for 30 minutes in a single processor computer system. Let us assume that two of these four processes wait for information from the disk. Mark the state information of these processes.

Answer:

P1: running, P2: blocking, P3: ready, P4: blocking

Q 9) Briefly define the term program counter.

Answer:

The program counter is a CPU register that holds the address of the next instruction that will be fetched. As the CPU fetches each instruction, the pc is automatically incremented to point to the next instruction.

Q 10) List at least FIVE other kinds of data that will be stored in a PCB that is not shown in PCB diagram.

Answer:

PCB contains a great deal of information about the process, including:

· The scheduling priority

· Information about the user and groups associated with this process

· Pointer to the parent process PCB

· Pointer to a list of child process PCBs

· Pointers to the process’s data and machine code in memory

· Pointers to open files and other resources held by the process

Q 11) When a process creates a new process using the fork() operation, which of the following  state is shared between the parent process and the child process?

a) Stack 

b) Heap

c) Shared memory segments

Answer:

Only the shared memory segments are shared between the parent process and the newly forked child process. Copies of the stack and the heap are made for the newly created process.

Q 12) Describe the differences among short-term, medium-term, and long-term scheduling.

Answer:

a) Short-term(CPU scheduler)—selects from jobs in memory those jobs that are ready to execute and allocates the CPU to them.

b) Medium-term—used especially with time-sharing systems as an intermediate scheduling level. A swapping scheme is implemented to remove partially run programs from memory and reinstate them later to continue where they left off.

c) Long-term (job scheduler)—determines which jobs are brought into memory for processing.
The primary difference is in the frequency of their execution. The short-term must select a new process quite often. Long-term is used much less often since it handles placing jobs in the system and may wait a while for a job to finish before it admits another one.

Q 13) Describe the actions a kernel takes to context switch between processes.

Answer:

In general, the operating system must save the state of the currently running process and restore the state of the process scheduled to be run next. Saving the state of a process typically includes the values of all the CPU registers in addition to memory allocation. Context switches must also perform many architecture-specific operations, including flushing data and instruction caches.
Q 14) A computer has multiple register sets. Describe the actions of a context switch if the new context is already loaded into one of the register sets. What else must happen if the new context is in memory rather than a register set, and all the register sets are in use?

Answer:

The CPU current-register-set pointer is changed to point to the set containing the new context, which takes very little time. If the context is in memory, one of the contexts in a register set must be chosen and moved to memory, and the new context must be loaded from memory into the set. This process takes a little more time than on systems with one set of registers, depending on how a replacement victim is selected.

Q 15) Palm OS provides no means of concurrent processing. Discuss three major complications that concurrent processing adds to an operating system.

Answer:

A method of time-sharing must be implemented to allow each of several processes to have access to the system. This method involves the preemption of processes that do not voluntarily give up the CPU (by using a system call, for instance) and the kernel being reentrant (so more than one process may be executing kernel code concurrently).

Processes and system resources must have protections and must be protected from each other.

Any given process must be limited in the amount of memory it can use and the operations it can perform on devices like disks.

Care must be taken in the kernel to prevent deadlocks between processes, so processes aren’t waiting for each other’s allocated resources.
Q 16) Answer following:

a) What is the advantage of restricting a child process to a subset of the parent’s process? 
Answer: the processes will limit within the resource allocated to parent and thus will not exhaust system resources.

b) List the reasons when parent may terminate the execution of its child.
Answer: the child has exceeded its usage of system resources, the task assigned to the child is no longer required, the parent is exiting and the OS does not allow a child to continue if its parent terminates.)

c) How does provision of multiple registers help in context switch?
Answer: if multiple registers are provided then the context switch simply requires changing the pointer to the current register set. Of course, if there are more process than the number of registers available, the OS must copy the register data to and form memory.

d) Regarding process state transition what common event will make a process to transit from running state to ready state?
Answer: interrupt
e) Mention the three different queues a process may be place in by the OS before it completes execution.
Answer: job, ready, waiting (device)

f) In a context switch, the OS made changes to some fields in the PCB of the current running process. Mention two fields in the PCB that will be updated with new information.

Answer: register, state
Q 17) How many times the message will be printed?

main()

{


fork();


printf("Hello world");

} Answer.: 2 times. Child is created at fork() and every line after fork will be executed twice once by parent (i.e. printf("Hello world");) and once by child (again printf("Hello world");)
Q 18) Consider the following C language program, what are the possible outputs?

	#include <stdio.h>

int num;

int main(){


num = 1;


fork();


num = num + 1;


printf(num);

}
	Answer: It will print value of num two times one from parent and one from child.


Q 19) How many times does the program below print Hello?

include <stdio.h>

int main() 

{

fork(); 

fork();

fork();

printf( "Hello\n" );

}

Answer: 8 times.

Q 20) How many processes are created when the following piece of code is executed? 
Draw the process tree for the processes thus created. 

int main() {

int i;

for (i=0; i<4; i++) 

fork();

return 1;

}

Answer: 15 + main
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