Course Design and Implementation of Embedded Operating Systems   (2013 Spring) 

Exam. #2
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考試時間：70分鐘
1. Does the ARM7 have any software interrupt instructions? If so, what would you use it/them for?

ARM has the SWI instruction, that cause the processor to enter supervisory


mode. SWI is commonly used for operating systems calls.
2.s If an unmasked interrupt request is asserted in the middle of the ADuC7026 executing an LDMIA R0, {R1-R10} instruction, the processor will ____.


A. suspend the current instruction and service the interrupt


B. complete the current instruction and service the interrupt


C. ignore the interrupt


D. it depends on whether it is entering FIQ or IRQ mode


<B>
3.s Which of the following is not a feature of the ARM7TDMI microprocessor?


A. Fast interrupt processing


B. 32-bit general purpose registers


C. 128KB data cache


D. 32-bit by 32-bit multiply instructions

<C>
4. Using ARM instructions with only register and immediate operands, write code that
 will efficiently place the value 0xFF000021 in R1. You cannot use any load instructions or load pseudo-instructions.

mov R1, #OxFF000000 ; can be encoded as an 8-bit rotated immediate


orr  R1, #0x00000021 ;
5.s Exceptions are


(A) generated by on-chip peripherals.


(B) generated by the use of the INT instruction.


(C) caused by an unusual condition, such as an instruction that accesses an 
area that it  is not permitted to.


(D) one of the four basic food groups.


<C>

6. Give an example of why a program might use the ARM7TMDI SWI instruction

A program might use the ARM7TDMI SWI instruction to give control to 
the operating system, since the SWI instruction changes the processor 
into supervisor mode.
7.s A synchronization algorithm is wait-free if, when it is used, no thread

(A) ever needs to wait for another thread to do anything, under any 
circumstances


(B) needs to wait for any other thread, as long as no thread spends long 
inside critical sections.


(C) needs to wait for any other thread that does not want to enter a critical 
section


(D) can be made to wait to enter a critical section while more than some 
bounded number of other threads enter the critical section ahead of it.

<A>
8.s Which of the following instructions will change the contents of the cpsr, given that cpsr = nzcvqift USER to start with?


(A) MOVS r1, #0x08


(B) ADD r1, r1, LSL #2


(C) BX <label>


(D) LDMIA r0!, r1-r3

<C>
9.s FIQs are faster to handle than IRQs because


(A) The processor always uses the barrel shifter in FIQ mode.


(B) Memory accesses are not permitted in FIQ mode.


(C) FIQ mode has more banked registers.


(D) The FIQ interrupt handler is conveniently stored at 0x0.


<C>
10.s ARM is a RISC processor that doesn’t take the RISC concept too far. What non-RISC features does the ARM support?


(A) Arithmetic instructions


(B) Logical instructions


(C) Branch instructions


(D) Load-store-multiple instructions

<D>
11.s A context switch involves


(A) Saving the address space of a process.


(B) Switching between two different processes.


(C) Saving the registers of a process.


(D) All of the above.


<D>
12. What is purpose of the following ARM assembly?

entry:



cmp r0, r1



subgt r0, r0, r1



sublt r1, r1, r0



bne entry


GCD algorithm
13. Synchronization mechanisms are typically implemented using atomic operations provided by the underling architecture; e.g., test-and-set or compare-and-swap. Consider an operation: fetch-and-increment (fai), which behaves as an atomic counter that is sampled, then incremented. It can also be initialized to 0. In other words, if you create an fai variable using fai a; you can issue two atomic operations, namely int j = a++; and a=0;. Your task is to use fai to implement a solution to the critical section problem. You need not guarantee fairness among multiple processes. Assume no fai variable can overflow. 

fai inside = 0; // inside is an atomic counter


int a;


repeat


    a = inside++;


until (a == 0)

/* Critical Section */


inside = 0;
14.s Consider the reader-writer code below:
semaphore mutex, wrt;

int readcount =0;

mutex =1; wrt = 1;
Writer:

Up(&wrt);

Write document

Down(&wrt);
Reader:

Down(&mutex);

readcount++;

if (readcount == 0) Down(&wrt);

Up(&mutex);

Read Document

Down(&mutex);

readcount--;

if (readcount == 1) Up(&wrt);

Up(&mutex);
Which statement is TRUE based on the above code?


(A) Multiple readers are satisfying mutual exclusion among each other


when reading a shared document


(B) Writer and multiple readers are simultaneously reading and


writing into the document


(C) The first reader blocks the entry of the writer to the critical region


(D) The last reader signals the writer to enter the critical region


<B>
15. The traditional UNIX scheduler enforces an inverse relationship between priority numbers and priorities: The higher the number, the lower the priority. The scheduler recalculates process priorities once per second using the following function: 
Priority = (Recent CPU usage / 2) + Base

where base = 60 and recent CPU usage refers to a value indicating how often a process has used the CPU since priorities were last recalculated.

Assume that recent CPU usage for process P1 is 40, process P2 is 18, and process P3 is 10. What will be the new priorities for these three processes when priorities are recalculated? Based on this information, does the traditional UNIX scheduler raise or lower the relative priority of a CPU-bound process?

The priorities assigned to the processes are 80, 69, and 65 respectively. 
The scheduler lowers the relative priority of CPU-bound processes.
16. An OS uses round robin scheduling. A context switch takes 0.002 msec while interrupt handling takes 0.001 msec per interrupt. If the quantum length is 10 msec and interrupts arrive every 10 msec (at the middle of every quantum), what is the CPU efficiency. CPU efficiency is defned as the ratio of useful CPU time (used to run processes) to the total time.


10/(10+.003)


(10 - .001)/(10+.002)
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