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Assignment 2 — Task 1

Peak Performance

* Clock frequency of 2.0 GHz
« 52 cores

« AVX-512 instruction set (512-bit wide SIMD registers); each core is capable of
retiring two full-width double-precision FMA instructions per cycle

— FP
Ppeak = Ncores * nsuper *Npma * Nsimp * f
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Assignment 2 — Task 1

Peak Performance

* Clock frequency of 2.0 GHz

D2 cores

« AVX-512 instruction set (512-bit wide SIMD registers); each core is capable of
retiring two full-width double-precision FMA instructions per cycle

When in doubt,

— Fp
Ppeak = Ncores * Nsuper * Npma * Nsimp * f think units!

instr lops
Ppeak=52*2[ ]*2*8f p]*Z

cy instr

r lops Tflovs
Ppeak=52*2§]*2*8{f pr]*Z‘T}z 3.328 [ fSp ]
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Assignment 2 — Task 2

Pipelines

double a[...],b[...];
double s=0.0, t=1.234;

Execution Units / Ports

// a[]l] and b[] contain sensible data LD

| sT |

for(int i=0; i<N; ++i) {
s += a[i]*a[i];
b[i] *= t;

}

* ADD pipeline depth of 5 cy, MULT pipeline depth of 8 cy

ADD

MULT

« Capabillity of executing 1 ADD, 1 MULT, 1 LOAD, and 1 STORE instruction per

cycle (no FMA)

« Overall instruction throughput limit of 4 instructions retired per cycle

* Register set of 16 floating-point registers and 16 integer
* No SIMD capability

registers
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Assignment 2 — Task 2

Pipelines a) No MVE

double a[...],b[...];
double s=0.0, t=1.234;
// a[] and b[] contain sensible data LD | MULT

forfintai[.:?iai[.zll‘li ++1) { — ---
b[i] *= t; > -

}
* Does this mean we can do 1 iter. per 2 cy..? NO

Execution Units / Ports
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Assignment 2 — Task 2

Pipelines a) No MVE

double a[...],b[...];
double s=0.0, t=1.234;
// a[] and b[] contain sensible data LD | ST " ADD I MULT

for(int i=0; i<N; ++i) {
@a[i]*a[i]:

b[i] *= t;
}

Execution Units / Ports

* Does this mean we can do 1 iter. per 2 cy..? NO

1liter] 3[flops]

Finax = Scy]  5[ey]

PTfS 2025 Tutorial - Assignment 2 2025-05-22 6



Assignment 2 — Task 2

Pipelines b) With MVE 2-way MVE

double a[...],b[...]; Execution Units / Ports
double s=0.0, t=1.234;

double s0=0.0, s1=0.0; LD | ST || ADD || MULT

// a[]l] and b[] contain sensible data LD ---

for(int i=0; i<N; i=i+2) {

sO += a[il*a[i]; LD --
sl += a[i+l]*a[i+1l]; D -
b[i] *= t;

b[i+l] *= t; - --
} I

// remainder loop
s = s0+sl;
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Assignment 2 — Task 2

Pipelines b) With MVE 3-way MVE
double a[...],b[...];

double s=0.0, t=1.234;

double s0=0.0, s1=0.0, s2=0.0;

// a[] and b[] contain sensible data
for(int i=0; i<N; i=i+3) {
sO += a[i]*a[i];
sl += a[i+l]*a[1i+1];
s2 += a[i+2]*a[1i+2];
b[i] *= t;
b[i+l] *= t;
b[i+2] *= t;
}
// remainder loop
s = sO0+sl+s2;

Already sufficient,
bottleneck shifts to
LD/ MULT

Execution Units / Ports

LD

| | ADD " MULT

LD

LD

LD

LD

LD

LD

1[iter]

P _ 3[flops]
T 2eyl  2[ey]
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Assignment 2 — Task 3

Loop Kernel Benchmarking
a) Schonauer Triad: a[i] = b[i]+c[i]*d[i] _ _
icx compiler

8000 _
-O3 -xHost -fno-alias

6000
L1 cache: 48 KiB
L2 cache: 1.25 MiB

4000 m L3 cache: 54 MiB

=)

100 1000 10000 100000 1000000 10000000

Mflop/s

Array length
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Assignment 2 — Task 3

Loop Kernel Benchmarking
a) DAXPY: a[i] = s*b[i]+a[i] _ _
icx compiler

12500 -O3 -xHost -fno-alias

10000

L1 cache: 48 KiB
L2 cache: 1.25 MiB
L3 cache: 54 MiB

o

100 1000 10000 100000 1000000 10000000

7500

Mflop/s

5000

Drops appear

2X later. Why?
Array length
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