MicroOptimization for Latency and Throughput



void combined(vec ptr v, data_t *dest) # Inner loop of combined. data t = double, OP = *

{ # acc in %xmmd, data+i in rdx, data+length in rax
long 1; L25: # Loop:
long length = vec_length(v); vmulsd (%rdx), %xmmd, %xmm0 # Multiply acc by data[i]
data_t *data = get_vec_start(v); addg  $8, %rdx # Increment data+i
data_t acc = IDENT; ampg  %rax, %rdx # Compare to data+length
jne .25 | # If I=, goto loop

for (i =0; i < length: i++) {
acc = acc OP data[1];

}

*dest = acc; :
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Optimization:ex4:Removing loop inefficiency
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Optimization:ex4:Removing loop inefficiency
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Optimization:ex4:Removing loop inefficiency
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Optimization:ex5:loop unrolling

void combine5(vec ptr v, data t *dest)

{

long 1i; ﬁ%%r{.

long length = vec length(v); 465; ‘AlzhﬁJLQAfe Lj&ﬁia J&ij' ,éh9t4j7ugi
long limit = length-1;

data t *data = get vec start(v); ;5¢?(i CTE”

data t acc = IDENT; ’ "

/* Combine 2 elements at a time */ ' :7?%KJ 4§6?01 VALZ_ j9;fzzl/g;i}ﬁ%;fyﬁ;ffzéiziyt
for (i = 0; i < limit; i+=2) { ,Z}LQJ 1157779

/

/* $begin combine5-update */ : ){llAéiﬁﬁ;uHL
acc = (acc OP data[i]) OP data[i+l]; jﬁa— ;ﬂ?{g/ )liiﬂ“14ﬂi{

/* $end combine5-update */ VAR ‘
} %MW/@WW{

/* Finish any remaining elements */ ,
for (; 1 < length; i++) { “Z;{Q AT

| o = acc 0P datalil DO e I fm@/’u ST ‘@/i

*dest = acc; »
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combinel Abstract unoptimized 22.68 20.02 19.98 20.18
combinel Abstract -01 10.65 10.44 11.67 11.38
combine2 Move Vector length 07.03 09.03 08.85 10.98
combine3 Direct data access 07.27 09.02 08.82 10.98
combine4 Accumalate in temoporary 01.27 03.01 02.95 04.98
combine5 2X1 unroll loop 01.01 03.01 02.95 04.98
Latency Bound 1.0 3.00 3.00 5.00

Throughput Bound(C/I) 6.5 1.00 1.00 0.50
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