blocked queue while the pr ocess interr upted by the timer will be put onto the r eady queue. The system call is a synchr onous event (softwar e interr upt) while the timer interr upt is an asynchr onous event (har dwar e interr upt).

8) Describe the pr oblems associated with thr eads with r espect to OS functions and implementation. What ar e the tradeof fs in managing thr eads in user space verses kernel space ? One pr oblem deals with the fork() system call. If a multiple thr ead pr ocess fork()’s and the OS cr eates copies of the thr eads in the child, then pr oblems ar e created, for example, if one of the thr eads is blocked for keyboar d input. Which thr ead does the OS deliver the keyboar d input to ? Another pr oblem is dealing with updates to data structur es shar ed among thr eads at the OS level, such as the data str uctur es associated with memory allocation and open files. Err or reporting, signal handling and stack management also intr oduce pr oblems in the implementation of OS functions.

The advantage of managing thr eads at the user level is that switching between threads is much faster than it is if a system call is necessary . The disadvantage is that when one thr ead blocks for I/O, the kernel blocks the entir e process since it is not awar e of the other thr eads.

9) Describe the conditions for race conditions and describe how a shar ed memory variable value may become corr upt under such conditions. A race condition occurs when two or mor e processes ar e reading and writing shar ed memory and the final r esult is dependent on the interleaving sequence of the pr ocesses. Process A moves the value of shar ed memory variable ‘shar ed’ into a r egister (maybe because it is going to test some condition on its value and then update it based on the result of the evaluation). The timer fir es and pr ocess B moves and updates the value of ‘shared’. When pr ocess A is r escheduled, it operates on old value of shar ed and overwrites the updated value written by pr ocess B.

10) Describe why it is not possible to change the while statement in Peterson’s solution to

Process A executes ‘inter ested[pr ocess] = TRUE’, ‘turn = pr ocess’ and falls thr ough the while loop shown above. While in the critical section, the timer fir es and pr ocess B executes ‘inter ested[pr ocess] = TRUE’, ‘turn = pr ocess’ and falls thr ough the while loop shown above. Both pr ocess ar e in the critical section.

A mor e inter esting question her e (the one I wanted to ask) is under what sequence of events does the above solution succeed in pr oviding mutual exclusion ?

   while (turn != process && interested[other] == TRUE)

1) Define multipr ogramming and explain how it is able to incr ease CPU utilization.

Multipr ogramming is an activity in which several memory r esident pr ocesses ar e run concurr ently (interleaved in time) by the OS. Multipr ogramming incr eases CPU utilization because the OS can switch to another r eady pr ocess whenever the curr ently running pr ocess blocks for I/O.

2) Define SPOOLing and explain how the OS uses SPOOLing and multipr ogramming to increase both CPU utilization and I/O device utilization. SPOOLing is defined as Simultaneous Peripheral Operation On Line. In SPOOLing, the OS buf fers input and output to disk in or der to overlap the I/O of one pr ocess with its computation. Multipr ogramming additionally allows the computation of other jobs (and the use of other I/O devices) to be overlapped.

3) Assume, in a multipr ogrammed batched system, that the OS only switches to another process when the r unning pr ocess blocks for I/O. What additional state transition is necessary in a time sharing system and why is it necessary ? The additional state transition is *Running to Ready*. In a time shar ed system, multiple users ar e sharing the same har dwar e. This additional transition is necessary in order to impr ove system r esponse time and pr ovide fairness in the use of the CPU to the users.

4) Why ar e system calls necessary and describe the general categories into which all system calls can be placed. System calls ar e necessary in or der to allow applications to access OS r esour ces ( e.g. hardwar e). This allows the OS to enfor ce protection and fairness in the use of these resour ces among the pr ocesses competing for them. The general categories include process management, signals, file management, dir ectory and file system management, pr otection and time management.

5) Describe the capabilities of the virtual machine pr ovided by the IBM VM/370 OS and the virtual 8086 machine pr ovided by the W indows OS on Intel machines. The VM/370 r uns on the bar e har dwar e and does the multipr ogramming, pr oviding not one, but several virtual machines to the next layer up. The virtual machines ar e exact copies of the bar e har dwar e. The Windows OS, which must be r un on an 80386 and higher , provides an exact copy of a dif ferent machine, the 8086.

6) Why is it necessary to pr ovide a har dwar e mechanism for disabling interr upts on the 8259A and the CPU separately ? (Think about this in terms of ISRs). It is necessary in or der to allow ISRs that pr ocess interr upts of lower priority to be handled while an ISR, which pr ocesses an interr upt of higher priority , is running. This allows the OS to establish the priority of the interr upts dir ectly within each of the ISRs.

7) Describe the dif ferences between a system call for input that is not available and the timer ISR handling by the OS for a pr ocess whose time slice has expir ed. The system call for input that is not available will cause the pr ocess to put onto the