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

Exam. #3
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考試時間：70分鐘
1.  In the ARM926 microprocessor, all instructions must be word-aligned. What does this mean?

Instructions must begin on a byte address that is a multiple of


 four, such that its two least significant bits are zero.
2.s If 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>
3.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>
4.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>
5.s SWI instruction in ARM is used to handle

(A) Software bugs that lead to interrupts.

(B) Memory alignment problems.

(C) System calls to the kernel.

(D) Atomic swap operations.


<C>
6.s Which of the following instructions modifies both the lr and the pc?

(A) MOV pc, lr

(B) BL <label>

(C) LDR pc, [pc, #offset]

(D) None of the above.


<B>
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. What does LSL #n effectively accomplish?

Multiplication by 2n .
9.s Consider the 2-process solution to the critical section problem (‘i’ refers to the current process and ‘j’ is the other one):
repeat
    while turn <> i do no-op;
            <critical section>
        turn:=j;
            <remainder section>

until false;
This solution does NOT satisfy

(A) Mutual Exclusion

(B) Progress

(C) Bounded Waiting

(D) Both (b) and (c)

(E) None of the above

<B>

Note: Bounded waiting is inherently satisfied in strict alteration solution 
because the code forces each process to be only once in critical region, 
and after that another process must access the critical region. Hence, 
each process waits only one cycle to get in the critical region. What is 
NOT satisfied is progress since one process could block in remainder 
section and the progress of the overall solution would be hindered. 
10.s ARM Which of the following operations would MOST LIKELY need to be inside a critical section?

(A) Fetch the value of a nonshared variables.

(B) Fetch the value of a shared variable.

(C) Reduce the value of a nonshared variable by 1.

(D) Reduce the value of a shared variable by 1.


<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. Consider a logical address space of eight pages of 1024 addressable words each, mapped onto a physical memory of 32 frames. Please answer the following:

(1) How many bits are there in the logical address?

10-bits offset; 3-bits logical page:13-bit
(2) How many bits are there in the physical address?

10-bits for offset, 5-bits physical frame: 15-bits.
13. SConsider a paging system with the page table (1 level) stored in memory. Please answer the following:
(1) If a memory reference takes 200 nsecs, how long does a paged memory reference take?
400ns (page table: 200ms; target memory ref. 200ns)
(2) If we add associative registers (TLB), and 75% of all page-table references are found in the associative registers, what is the effective memory reference time?
0.75*200ns + 0.25*400ns = 150ns + 100ns = 250ns
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.s If an unmasked interrupt request is asserted in the middle of the ARM 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>
16. Assume 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)
17. Rewrite the following high-level program in ARM assembly language. Try to write code that is as
 optimized as possible.
int my_func(int x, int y) {


if (x >= 0 && y >= 0)



return (x + y);


else if (x >= 0 && y < 0)



return (x - y);


else if (x < 0 && y >= 0)



return (y - x);


else



return (x - y);

}

cmp r1, #0


sublt r0, r0, r1


movlt pc, lr


cmp r0, #0


addge r0, r0, r1


sublt r0, r1, r0


mov pc, lr
18. Suppose that data processing instructions take 1 clock cycle, and the LDR instruction takes 3 clock cycles on the ARM processor. How would you load the value 0xFF00C300 in register r0 in 2 clock
 cycles or less?

NOTE: the following instruction


LDR r0, =0xFF00C300
will take 3 cycles, which is NOT what we expect.

LDR r0, =0xFF000000


; will get converted to MOV r0, 0xFF, #4; thus, r0 = 0xFF000000; this will


take 1 clock cycle


ADD r0, r0, 0xC3, #12


; will rotate 0xC3 right by 24 bits, giving 0x0000C300. Add to r0. R0
 
will contain 0xFF00C300; this will take one clock cycle
19.s In a certain system, N processes arrive at the CPU ready queue at the same time. Which of the following scheduling algorithms will give the minimum average turnaround time of these N processes?

(A) First-Come, First Served

(B) Round-Robin

(C) Shortest-Job-First

(D) None of the above

(C)
20.s A process P tries to acquire a lock using the Test_and_Set instruction:

while (Test_and_Set(lock))



do no-op;
If the lock is busy (some other process has acquired it) and all interrupts are disabled, then
(A) process P blocks, waiting for the lock to be available

(B) process P wastes processor and memory cycles

(C) none of the above

(B)
21. In the multilevel feedback queue algorithm, the CPU bound processes are usually found in the higher queues. Correct or incorrect? And, why?


Incorrect. The CPU bound processes drop to the lower queues. The 
higher queues contain I/O bound processes.
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