Solution

Problem 1: (12 points)

1. AB or BA

2. Two processes. The first Fork() returns O in the first child
process and the second Fork() will not be executed in it. But in
the parent process, the first Fork() returns a non-zero PID so the
second one will be executed and the second child process is created

3. Two X. waitpid(-1, NULL, 0) will return two times for the two
processes.

Problem 2: (16 points)
1. In parent: 1, in child: 3

or

In parent: 1, in child: 2
2. c:16

p:-7

or

c:99

3. kill -USR1 1000
kill —USR1 1000
kill —USR1 1000
kill —USR2 1000
kill —USR2 1000
kill —INT 1000

4. The n will be negative, which may result in segmentation fault
and program crash. Register a handler for SIGSEGY to handle
segmentation fault.

Problem 3: (27 points)

1. [1] valP < PC + 1

[2] valA < R[%eax]
1/7



[3] valB < R[%ebx]
[4] valE < valA + valB
[5] valM < M4[valE]
[6]1 R[%eax] < valM
(A B B &F a5 T LN, [ERMIA Part B i) HCL AAFE—E0
2. int srcA = [
icode in { IRRMOVL, IRMMOVL, IOPL, IPUSHL } : rA;
icode in { IPOPL, IRET } : RESP;
icode in { IXLAT } : REAX;
1 :© RNONE;
1:
int srcB = [
icode in { 10PL, IRMMOVL, IMRMOVL } : rB;
icode in { IPUSHL, IPOPL, ICALL, IRET } : RESP;
icode in { IXLAT } : REBX;
1 : RNONE;
1:
int dstM = [
icode in { IMRMOVL, IPOPL } : rA;
icode in { IXLAT } : REAX;
1 : RNONE;
1:

(srcA fl srcB ISP A A1 Part A FR[2]AT[3]—2L, icode in { IXLAT }
WA PAE Bk icode == IXLAT)

3. Other circuit logics that are required to be modified are
instr_valid, aluA, aluB, mem _read and mem_addr.

G214, 5ME584 1L, HERSEEE—111)

Problem 4: (20 points)

1 [1] ox21 [2] Oxlc [3] Ox21 [4] Oxd
[5] Oxd [6] Ox4 [71 O0xO0 [8] Ox8
[9] Ox4 [10] Ox3
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Problem 5: (12 points)

void foo(vec_ptr v, data_t *dest)

{
data_t preSum = O; < [1]
int length = get_vec_length(v); < [2]
data_t temp = O; < [3]
for (int i = 0; i < length; i++) { € [4]
preSum *= v->data[i] << 1; < [5]
temp += v->data[i-1]; < [6]
v->data[i-1] = v->data[i];
v->data[i1] = temp;
}
*dest = preSum;
}

[1] used for eliminate unneeded memory references (27)
[2] reducing procedure calls (27)

[3] local variable for expansion of function (27)

[4] loop Fusion (27)

[5] replace multiplication with shifting (27)

[6] expansion of function in loop (27)

Problem 6: (13 points)

| Hrax | Hrdx | Wrox | %rsi %:;mml
i load
— mul
add
add
cmp
W ig
Hxmml
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texnn 1

¥ [ 1cad
[ ma ] add
| Yamml || Hrax || Hrox | %rsi | Yrdx | * |

add

N [ 1cad JF
T — add i
%xnml

Hxmml | Hhrdx | | Hhamml |
a) (3" )
¥ [ 1cad
mul add
|

b} and c) (4" )

a) 47 b) 3> ¢c) 27 d) 27 critical path: 2’
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