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NSTRUCTIONS: If any question is unclear or you believe some assumptions need to be made, state your
assumptions clearly at the beginning of your answer.

1. ‘What is printed by each of the following C program?

(a) (5%)
int d=48;
printf ("%d \n", (d&(-d+1)} + 3); // &: bitwise AND;

(b) (10%)
int x[ 1={ 8, 5, 3, 9, 7, 4, 6, 2};
int max(int left, int right) |
int mid=(int) (left+right)/2; // e.g. 7/2=3, 6/2=3
int b;
if {left==right)
b=x[mid];
else {
int ce=max(left, mid):;
if (¢ > max(mid+1l, right))
b=c;
else
b=max (mid+l, right);
}
cout << b << endl;
return b;
}
int main{ ) {
max{l,5};

}

2. (10%) A two-dimensional array & stores the nonnegative integers with the style shown in the following
table. For example, N[0]f0]=0, then N[0][1] = 3, N[0][2] = 4, N[1][0]=2, and so on. Please present a
formula for the value stored in N[#][/], expressed in terms of i and 7,
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3. (10%) Please indicate whether each of the following sorting algorithms is a stable sort or not: bubble
sort, heap sort, quick sort, merge sort, radix sort.

4. A large block with a height of 2 units and a width of m units, denoted by 2 x m, can be decomposed
into small pieces of two possible types: L-shape (with three units) and square (with one umit). For
example, a block of 2 x 1 has only one decomposition method, which is decomposed into two squares.
A block of 2 x 2 has five decomposition methods, as shown in the following figure. Let d(m) represent
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the number of decomposition methods for a block of 2 x m, m > 0. For initialization, we have d(1)=1
and d(2)=5. We also assume that d(0)=1.

(a) (5%) What is the value of d(3)?

(b} (10%) We can express d(m) with a recurrence formula: d(m) = a x d(m-1) + b x d(m-2) + ¢ x d(m-
3), for m = 4. What are the values of a, b and ¢?

(a) (6%)Explain the three methods to translate addresses in a real-time system.
(b) (4%) What is the difference between non-maskable and maskable interrupts?

(a) (6%) Given five processes arriving at time 0, processes P1, P2, P3, P4, and P5 have burst times of]
10,1, 2, 1, and 5 and are assigned with priority of 3, 1, 3, 4, and 2, respectively. A smaller priority
number indicates a higher priority. Calculate the average waiting time of processes using the round-
robin (with quantum = 1), the shortest job first, and the non-preemptive priority scheduling schemes.

(b) (4%) Suppose that the memory access time is 150 nanoseconds and the average page fault time is
60,000 nanoseconds. What is the expected page fault rate to keep the effective access time for demand
paging lower than 175 nanoseconds?

[Note]| You need to list the calculation in your answer; otherwise, no points will be awarded,

(10%) For each transaction Ti in the system, we associate a unique timestamp TS(Tj). Each data item
Q is also associated with two timestamp values: 1) W-timestamp(Q) is the largest timestamp of any
transaction that successfully executed write(Q); and 2) R-timestamp(Q) denotes the largest timestamp
of any transaction that successfully executed read(Q). Please show how the timestamp ordering
protocol operates to check if a non-serial schedule is conflict serializable.

[Hint] You can show how this protocol operates when transaction Ty issues read (Q) and write (Q).

(20%) Fill-in questions (2 points each)
(a) Eachthread hasa _____ to indicate the address of the next instruction to be executed.
(b) Any solution to the critical-section problem has to meet three requlrements inctuding mutual

exclusion, progress, and

() A buffer can be viewed as a cache for a page table.
(d) The unit can map logical pages to physical page frames in memory.
(e) means that a process is spending more time paging than executing,

(f) Any entity containing a file system is generally known as a
(g) RAID level 6 employs the redundancy scheme.

(h) In role-based access control,a __ is the right to execute a system call or to use an option within
that system call.

(1) AES can use key lengths of 128, | and 256 bits and works on 128-bit blocks.

() A____ virus attempts to avoid detection by modifying parts of the system that could be used to
detect it.
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