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Assignment 2 — Task 1 a)

Peak Performance
« Clock frequency of 2.05 GHz, but only 0.9 * 2.05 GHz for “hot code”
126 cores

« ShmAVX-1024 instruction set (1024-bit wide SIMD registers); each core is
capable of retiring one full-width double-precision FMA instruction per cycle

_ FP
Ppeak = Ncores * Msuper * Npma * Nsimp * f
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Peak Performance

» Clock frequency of 2.05 GHz, but only 0.9 * 2.05 GHz for “hot code”
126 cores

 ShmAVX-1024 instruction set (1024-bit wide SIMD registers); each core is
capable of retiring one full-width double-precision FMA instruction per cycle

— FP
Ppeak = Ncores * nsuper *NpEma * Nsimp * f

instr lops Gc
Ppeak=126*1[ 2161 p]*1.845[Ty]

cy | instr

instr [ flops Gc Tflops
Pveak:126*1[ ]*2*16f p]*1.845[—y]z7.439[f p]
cy _lTlStT' S S
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Assignment 2 — Task 1 a)

Peak Performance

» Clock frequency of 2.05 GHz, but only 0.9 * 2.05 GHz for “hot code”

« 126 cores

 ShmAVX-1024 instruction set (1024-bit wide SIMD registers); each core is
capable of retiring one full-width double-precision FMA instruction per cycle

When in doubt,

— FP
Ppeak = Ncores * Nsuper * NFpma * Nsimp * f think units!

cy | instr

L flops Tflops
Ppeak=126*1§j*2*16f 4 *1.845[6iﬂ’z7.439[f p]
l S S

instr] flops
Ppear = 126 * 1 * 2 %16 * 1.8
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Assignment 2 — Task 1 b)

Execution Units

double a[...],b[...]; Execution Units / Ports
double s=0.0, t=1.234;
// a[]l] and b[] contain sensible data LD/ST FMA

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

}

« Capability of executing 1 FMA, and 1 LOAD or 1 STORE instruction per cycle
« 1024-bit wide SIMD capability, for all instructions
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Assignment 2 — Task 1 b)

Execution Units

double a[...],b[...]; Execution Units / Ports
double s=0.0, t=1.234;
// a[]l] and b[] contain sensible data LD/ST FMA

for (int i=0; i<N; ++i) | D B
s += a[i]*a[i];
bLi) *= t o [ e ]

} ST

» Suppose the MULT uses the FMA port and adds “zero”
« Two FMAs, 2 LOAD, and 1 STORE

1[iter]
3[cy]

Ppax = 126 = + 1.845 [ch] — 126 x 3*12?10295] « 1.845 lacy] — 3720 [Gflopsl

cy]
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Execution Units

double a[...],b[...]; Execution Units / Ports
double s=0.0, t=1.234;
// a[]l] and b[] contain sensible data LD/ST FMA

for (int i=0; i<N; ++i) | D B
s += a[il*a[i];

b[i] *= t; ) Remember_-

} ShmAVX-1024

» Suppose the MULT uses the FMA port and addg “zero”
« Two FMAs, 2 LOAD, and 1 STORE

1[iter]
3[cy]

Ppax = 126 = + 1.845 [ch] — 126 x 3*12%}”10295] « 1.845 lGCy] — 3720 [Gflopsl

cy]
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Assignment 2 — Task 2

Loop Kernel Benchmarking
a) Accumulate: a[i] = a[i] + b[i] _ _
icx compiler
-O3 -xHost -fno-alias

6000 -

5000 - L1 cache: 48 KiB_
L2 cache: 1.25 MiB

4000 - L3 cache: 54 MiB

Mflop/s

3000 A

2000 A

1000 -
102 103 104 10° 106 10’
Array Length
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5000 - L1 cache: 48 KiB
L2 cache: 1.25 MiB
L 4000 A L3 cache: 54 MiB
5
s
3000 A
2000 - 12 cache 4

102 103 104 10° 106 10/
Array Length

PTfS 2026 Tutorial - Assignment 2 2026-05-13



Assignment 2 — Task 2

Loop Kernel Benchmarking
a) Update: a[i] = s * a[i] + t

icx compiler
-O3 -xHost -fno-alias
12000 -
10000 - L1 cache: 48 KiB
L2 cache: 1.25 MiB
p 80007 L3 cache: 54 MiB
o
§ 6000 -
4000 -
2000 -
O W

102 10° 104 10° 10° 107
Array Length
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Loop Kernel Benchmarking

a) Update: a[i] = s * a[i] + t _ _
icx compiler

-O3 -xHost -fno-alias

12000 -
10000 - m m L1 cache: 48 KiB
L2 cache: 1.25 MiB

p 80007 L3 cache: 54 MiB
o
£ 6000 -

1000 o ceche 2 Vemory 2

2000 -
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Assignment 2 — Task 2

Loop Kernel Benchmarking
d) Differences

—8— Accumulate
12000 —0— Update

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

10000 A

8000 A

Mflop/s

6000 A

4000 A

2000 A

102 10° 104 10° 10° 107
Array Length
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Loop Kernel Benchmarking
d) Differences

12000 - —8— Accumulate
—0— Update

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

10000 A

8000 A

Mflop/s

6000 A

4000 A

2000 A

I

Performance SRS S s S E——

diff. of factor 2x ’/ 10 10 10 10 10 10
Array Length
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Assignment 2 — Task 2

Loop Kernel Benchmarking Drops appear
d) Differences 2x later. Why?

12000 - —8— Accumulate
—0— Update

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

10000 A

8000 A

Mflop/s

6000 A

4000 A

2000 A

I

Performance SRS S s S E——

diff. of factor 2x ’/ 10 10 10 10 10 10
Array Length
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