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#define ARRAYNESS 15
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/* Version 1 */
void copyl(list *dst, list *src) {
int |i;
while(src) {
for (i=0; i<ARRAYNESS: i++)
dst->vals[i] = src->vals]i];
src src->next;
dst dst->next;

}
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/* Version 2 */
void copy2(list *dst, list *src) {
int |i;
for (i=0; i<ARRAYNESS; i++) {
Ist *src2 = src, *dst2 = dst;
while(src2) {
dst2->vals[i] = src2->vals]i];
src2 = src2->next;
dst2 = dst2->next;
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#deflne ARRAYNESS 15

typedef struct list {
int vals[ARRAYNESS];
struct list *next;

} list;
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20%'36.J#) (HSMX#=*03P/#

Bl I//5R #)#*[T#O:#)++)6/#30(7)'((E#@SL#4'h, hACHijSHk#

R, (7/#

/* Version 1 */

void copyl(list *dst, list *src) {
int |i;
while(src) {
for (i=0; i<ARRAYNESS; i++)
dst->vals[i] = src->vals]i];
src = src->next;
dst = dst->next;
}
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/* Version 2 */

void copy2(list *dst, list *src) {
int |i;
for (i=0; i<ARRAYNESS; i++) {
Ist *src2 = src, *dst2 = dst;

while(src2) {
dst2->vals[i] = src2->vals]i];
src2 = src2->next;

dst2 = dst2->next;
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(c) What is the best-case hit rate for version 1 of the code?
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#deflne ARRAYNESS 15

typedef struct list {
int vals[ARRAYNESS];
struct list *next;

} list;
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/* Version 1 */

void copyl(list *dst, list *src) {
int |i;
while(src) {
for (i=0; i<ARRAYNESS; i++)
dst->vals[i] = src->vals]i];
src = src->next;
dst = dst->next;
}
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/* Version 2 */

void copy2(list *dst, list *src) {
int |i;
for (i=0; i<ARRAYNESS; i++) {
Ist *src2 = src, *dst2 = dst;

while(src2) {
dst2->vals]i]
src2
dst2

src2->valsJi];
src2->next;
dst2->next;
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(d) What is the worst-case hit rate for version 1 of the code?

?pfH Version 27 L#
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#define ARRAYNESS 15

trvedes strect list | Bl 1#7.08.)6#/,7#)/103)T- #%$Q'X#3)3<, J#)#.+'7,8=)3P#

int vals[ARRAYNESS]: 20*'36J#) ((HIMXH#=*03P/#
struct list *next; Bl 1//5R #)#*[THO#)++)6/#30(7) ( (E#@SLHA'h, hAGHA S
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/* Version 1 */

/* Version 2 */
void copyl(list *dst, list *src) {

void copy2(list *dst, list *src) {

int |i; int |i;

while(src) { for (i=0; i<ARRAYNESS,; i++) {
for (i=0; i<ARRAYNESS; i++) Ist *src2 = src, *dst2 = dst;

dst->vals[i] = src->vals]i]; while(src2) {

Src = src->next; dst2->vals[i] = src2->vals]i];
dst = dst->next; src2 = src2->next;

}

dst2 = dst2->next;
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(e) If our cache were 4-way set associative, what would the best case hit rate be for versic
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#deflne ARRAYNESS 15

typedef struct list {
int vals[ARRAYNESS];
struct list *next;

} list;
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/* Version 1 */

void copyl(list *dst, list *src) {
int |i;
while(src) {
for (i=0; i<ARRAYNESS; i++)
dst->vals[i] = src->vals]i];
src = src->next;
dst = dst->next;
}
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/* Version 2 */

void copy2(list *dst, list *src) {
int |i;
for (i=0; i<ARRAYNESS; i++) {
Ist *src2 = src, *dst2 = dst;

while(src2) {
dst2->vals[i] = src2->vals]i];
src2 = src2->next;

dst2 = dst2->next;
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(f) If our cache were fully associative, what would the worst case hit rate be for version 27?
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Question F2: Control and Datapath (18 Points 24 Minutes)

Modify the following single cycle MIPS datapath diagram to accomodate a new instruction swai (store
word then auto-increment). The operation performs the regular sw operation, then post-increments the
rs register by 1. Your modification may use simple adders, mux chips, wires, and new control signals.

You may replace original labels where necessary. Recall the RTL for sw is:
, & that sw (and swai ) has the following fields:

Mem[ R[rs] + SignExt[imm16] ] = R[rt]; PC=PC+4

| Opcode | Rs | Rt
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integrate:

beg
sub
addi
1w
mult
mflo
sSw
addiu
addiu

0 ]

1 exit: jr
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Sal, $0,exit

$t0,$0,5a2 # St0 =
$t0,$t0,1 # St0 =
Stl,0(Sa0) # Stl =
$t0, $tl

S$tl # Stl =
S$tl,4(%a0) # x[n+1]
$a0, $a0,4

$al, $al,-1

integrate

Sra

-alpha
l-alpha
x[n]

(l-alpha) *x[n]
= (l-alpha) *x[n]
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BASIC INSTRUCTION FORMATS (1) opcode(31:26) ==

R opcode rs rt rd shamt funct

31 26 25 2120 16 15 1110 65 0 MIP? (1)f MIPS (2]2 MIPS

; ; opcode funct unct | Binary

I opcode rs rt immediate (31:26) (5:0) (5:0)

31 26 25 2120 16 15 0 (l) Sl add | 00 0000
J opcode address

31 26 25 0
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Mystery:
lla  $t0, L2
1w Stl, 8(St0)
addi $t2, $0, 1
sll $t2, $t2, 16
add S$t3, $0, $O
add $v0, $0, SO
addi $t5, $0, 4
sll $t5, $t5, 16
Ll: beq S$t3, $t5, L3
addu $t4, S$tl, $t3
L2: addu $t3, S$t3, S$t2
| sw std, 8(S$t0)
| addu $v0, $v0, $a0
i L1
L3: sw Stl, 8(St0)
jr Sra
ISES/7#@ JHKLY%M#
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a) Which instruction gets modified during this function call?

%b y7TLH<O*;/#);;+,/[H#0:H#YKHAT< #'([7T+53 ) (HHHy 7FIH#Y TFI#Y TKV>#
K> "+ T(E#70#);;+,/[#f4y7L>#

F3 fAy7L>#20'(7/#70#7<,#'(I7+53T0(#ty-LI#y-LI#HY)Lv#
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Mystery:
la St0, L2
1w Stl, 8(St0)
addi $t2, $0, 1
sll $t2, $t2, 16
add S$t3, $0, $O
add $v0, $0, SO
addi $t5, $0, 4
sll $t5, $t5, 16

L1: beq St3, S$t5, L3
addu $t4, S$tl, $t3

L2 : addu $t3, S$t3, S$t2
sw $td, 8($t0)
addu $v0, $v0, $a0
i L1

L3: sw Stl, 8(St0)
jr Sra
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b) How many times does the line at label 1.2 get executed?
% UY%N#VH)(;HUSHY YoV 0+R#)#*002J# (3*5: (E#Y K
K> YOO2#/[#=+0P,(#.<,(#yTF#[[#yTi#
F3 y7i#'[#Mzz%$#
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Mystery:
la St0, L2
| 1w Stl, 8($t0)
addi $t2, $0, 1
sll $t2, $t2, 16
add s$t3, $0, S0
add $v0, $0, SO
addi $t5, $0, 4
sll $t5, $t5, 16
Ll: beq $t3, $t5, L3
| addu $t4, S$t1, $t3|
L2: addu $t3, S$t3, S$t2
| sw st4, 8(St0) |
| addu $v0, $v0, $a0
i L1
L3: sw Stl, 8(St0)
jr Sra
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c) Describe in a sentence or two what this function does.
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