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struct {
int x;
inty;
v x
/* sum & inc ZilliFIICE1T */
int sum(void)
{
inti,s=0;
for (i = 0; i < 1000000; ++i} memory

S+=V.X;

returns;
}
void inc(void)
{
inti;
for (i=0; < 1000000; ++i)
V.y++;

}
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#include <pthread.h>
#include «<stdio.h»
#include <stdlib.h>

/{ shared array accessed by all threads
int a[256] _ attribute  ({alisned(&d)));

f/* this function is run by the second thread */
void *thread_func{wvoid *vptr)
{

int indx = *({{int *)wptr);

for (int j=9;j<1888;j++)

for (int k=8;k<leee8;k++)
for (int i=indx;i<({indx+32);i+=4)
a[i]=a[i]+1;

return NULL;

by

void usage(char *name)

{
printf{"UsAGE: ¥s <n> <offset-1> ... <offset-n>\n",name);
exit(e);

1

int main(int argc, char **argv)
{
int num_threads;
pthread_t *threads;
int *access _pattern;
if {(argc < 2) usage(argv[e]);
num_threads = atoi(argv[1]);
if (argc != (num_threads+2)) usage(argv[e]);
ff allocate space for threadids and the access pattern
access_pattern = (int *)calloc{num_threads,sizeof(int));
threads = (pthread_t *)calloc(num_threads, sizeof(pthread_t));
for (int i=@;i<num_threads;i++)
access_pattern[i]=atoifargv[i+2]);
printf{"Running ¥d threads with access pattern: ",num_threads};
for (int i=8;i<num_threads;i++)
printf("¥d ", access_pattern[i]);
printf{"\n"};
ff create threads
for (int i=0;i<num_threads;i++)
if (pthread_create(&threads[1], MULL, thread func, &access_pattern[i]}) {
fprintf(stderr, "Error creating thread Xdwn",1i);
return(l);

¥
/f wait for all threads to finish
for (int i=@;i<num_threads;i+)
if {pthread_join{threads[i], MULL}) {
fprintf({stderr, "Error joining thread Xdn",i};
return(2);

¥

return a;
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(©) Elapsed Time “: 2.330s

Clockticks: 12,360.000,000
Instructions Retired: 5,047,200,000
CPI Rate 2.449 K The metric value is high.
MUX Reliability ?: 0.974 This can Indicate that the
2 ' significant fraction of
») Retiring < 23.2%  of Pipeline Slots execution pipeline slots
» Front-End Bound *; 9.8%  of Pipeline Slots could be stalled due to
~) Bad Speculation ™ 18.1% [ of Pipeline Slots demand memory load
Branch Mispredict 0.0%  of Pipeline Slots
Machine Clears ' 18.1% Kk of Pipeline Slots
<) Back-End Bound *: 48.9% [ of Pipeline Slots
Memory Bound ™ 38.7% R of Pipeline Slots
») L1 Bound *: 26.7% K of Clockticks This metric represents how
L2 Bound 0.0%  of Clockticks N much Core non-mer
L3 Bound @: 7.0% k& of Clockticks 18.1% - Bad Speculation’\ Xy significant proportion of
DRAM Bound “: 0.4%  of Clockticks pipeline slots containir
Store Bound *: 27.5% R of Clockticks -
Store Latency ~: 100.0% Kk of Clockticks —_— T— IJELIJpe = : ) " %
i chocetags  TIWOSMTLONR IeRsine ] o A TER AT W U 0w
SpEcaes - U0k  of Clockicks Instruction Retired). If there are pipeline stalls decreasing the pipe efficiency, the pipe
DTLE Store Overhead = 0.1%  of Clocklicks shape gets more narrow.
») Core Bound 10.2% Kk of Pipeline Slots
Average CPU Freguency *: 2.9 GHz
Total Thread Count: 9
Paused Time 0s
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(~) Elapsed Time “: 1.716s
Clockticks: 3.448,800,000

Instructions Retired: 5,025,600,000 Issue: A significant portion
CPI Rate ®- 0.686 of Pipeline Slots is
MUX Reliability 0.877
~) Retiring " 100.0% [ of Pipeline Slots
(3) General Retirement 100.0% K of Pipeline Slots
») Microcode Sequencer 0.0%  of Pipeline Slots
~) Front-End Bound - 26.6% K of Pipeline Slots
»} Front-End Latency =: 47.0% K of F’ipe ine Slots 100.0% - Refiing
¥} Front-End Bandwidth - 0.0%  of Pipeline Slots
») Bad Speculation™: 6.3% of Pipeline Slots
») Back-End Bound ~; 0.0%  of Pipeline Slots
Average CPU Frequency “: 29 GHz
Total Thread Count: 10
Paused Time = Os

This diagram represents inefficiencies in CPU usage. Treat it as a pipe with an output flow
equal to the "pipe efficiency” ratio: (Actual Instructions Retired)/(Maximum Possible
Instruction Retired). If there are pipeline stalls decreasing the pipe efficiency, the pipe
shape gets more narrow.
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