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rele-
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years

CPU 

perfor

mance

I/O
mem. 

capac.

 mem. 

BW

mem. 

Lat.

vector 

units

Acceler

ators 

(Stencil

/Tenso

r/..)

Virtuali

zation
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scalable 
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embarrassin

gly parallel

machine 

learning

data 

analytics
x86

COTS 

ARM
GPU

Powe

r
MPI

Open

MP

Open

ACC
PGAS

Berke

ley 

socke

t

39 14 9.3 41.3 43.4 40 6.7 22.85 33.65 17.4 25.75 18.4 1 30.25 9.7 10 9 24.35 33.4 42 25.8 17.45 15.85 30.5 32.6 6 3 0.5 24 26.4 18.55 21.1

GROMACS SURFsara1 0 0 1 1 1 0 0 0 0 1 0.5 0 1 0 0 0 0.3 0.5 1 1 1 0.6 1 1 0 0 0 0.2 1 1 0.5

CP2K CINECA1 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0.5 1 1 0 1 0 0 0 0 0 0 0 1 0 0

ALYA BSC1 0 0 0 1 1 0 1 0 1 0 0 0 1 0 0 0 0 0 1 1 0 0 1 1 0 0 0 0 1 0 0

Genome assembly UNIZG1 0 0 1 1 1 0 1 1 1 1 1 0 0 0 1 1 1 1 1 0 1 0 1 1 0 0 0 0 1 0 0

NEST JUELICH1 0 0 1 1 1 0 1 0 1 0 0 0 1 0 0 0 1 1 1 1 0 1 1 0 0 0 0 0 1 0 0

EC-EARTH SURFsara1 0 0 1 1 1 1 0.1 1 1 0 0 0 1 0 0 0 1 0.8 1 0 0 0 1 1 0 0 0 0 1 0 0

ECMWF DWARF UNIBO1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0

NEMO GENCI1 1 0 1 1 0.5 0.2 0 0.3 0 0 0 0 1 0 0 1 0 1 1 1 0 1 1 1 0 0 0 0 1 1 1

SPECFEM3D GENCI1 1 0 1 1 0.6 0.2 0 0 0 0.2 1 0 1 0 0 0 0 1 1 1 1 1 1 1 1 1 0 1 1 0 1

RTM Fraunhofer1 0 0 1 1 1 0 0 1 0 0.6 1 0 1 0.25 0 0 1 1 1 1 0 0 0 0 1 0 0 0.5 0 1 0

Grid JUELICH1 0 0 0 1 1 0 0 1 0 1 1 0 1 0 0 0 1 1 1 1 0 0 1 1 0 0 0 1 0 0 0

tmLQCD JUELICH1 0 0 1 1 1 0 0 1 0 0 1 0 1 0 0 0 1 1 1 0 1 0 1 1 0 0 0 1 0 0 0

GYSELA5D GENCI1 0 0 1 1 0.6 0 0 0.3 0.1 0 0 0 1 0 0 0 0 0 1 1 0 1 1 1 0 0 0 0 1 1 0

ABINIT CEA1 0 0 1 1 0.9 0 0 0.2 0 0.6 0 0 1 0 0 0 1 1 1 0 1 0 1 0.1 0 0 0 0 0 1 0

Quantum ESPRESSO CINECA1 0 0 1 1 0.8 0.2 0.3 0.5 0.5 0.5 1 0 1 0.2 0 0 1 1 1 1 1 1 1 1 0 0 0 0 1 1 1

BigDFT GENCI1 0 0 1 1 0.6 0 0 0 0 0 0.4 0 1 0 0 0 0 1 1 1 1 0 1 1 1 0 0 0 1 0 0

FEniCS CINECA1 0 1 0.5 0.8 0.5 0.5 0.2 1 0 0.2 0.1 0 1 0 0 0 0.3 0.1 1 0.5 0 0.5 1 0 0 1 0 0 0.5 0 0

NEK5000 CINECA1 0 1 1 1 1 1 0.5 1 0 0.7 0.8 0 1 0 0 0 0.7 1 1 0.5 0 0.5 1 1 1 0 0 0.8 1 1 1

OpenFoam E4 1 0 0 0.6 1 1 0.1 0.5 1 0 0 0 0 1 0 0 0 1 0.5 1 0.8 0.2 0.5 1 0 0 0 0 1 1 1 0.1

waLBerla CINECA1 0 0 1 1 1 0 0 1 0 1 1 0 1 0 0 0 1 1 1 0 1 0 1 1 0 0 0 0 1 0 0

NAS BT MZ BSC1 0 0 1 1 1 0 1 1 0 1 0 0 1 0 0 0 0 1 1 1 0 1 1 1 0 0 0 1 0 1 1

NAS SP MZ BSC1 0 0 1 1 1 0 1 1 0 1 0 0 1 0 0 0 0 1 1 1 0 1 1 1 0 0 0 1 0 1 1

AVBP GENCI1 0 1 1 1 0.8 0 0 0 0.2 0.1 0 0 1 0 0 0 0 0 1 1 0 0 1 1 1 0 0 0 1 1 0

Medical imaging UNIZG1 0 0 1 1 1 1 1 1 0 1 1 0 0.5 0.5 0 0 0.2 1 1 0 1 0 0 1 0 0 0 0 1 0 0

Image processing/(Trans)coding UNIZG0 0 1 0 1 1 0.5 0.3 1 0 1 0.1 0 0 0 0 0 1 1 1 0 1 0 0 1 0 0 0 1 0 0 1

Spark UNIBO, FORTH0 1 0 1 0 0.5 0 1 0.5 0 0 0 0 0 1 1 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0

Hadoop UNIBO0 1 0 1 0 0.5 0 0 0 0 0 0 0 0 1 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0

Flink UNIBO, FORTH0 1 0 1 0 0.4 0 0 0.4 0.3 0 0 0 0 1 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0

Storm UNIBO0 1 0 1 0 0.8 0 0 0.5 0 0 0 0 0 1 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0

K-Nearest Neighbours UNIPISA0 1 0.8 0.7 0.8 1 0 0.8 0.7 0.5 0.6 0 0 0 0 1 1 0 0 0 0 0.5 0.25 0 0 0 0 0 0 0 0 0

High Performance Fuzzy Computing UNIPISA1 1 0.75 0.75 1 1 0 0.75 0.75 0.25 0.75 0.75 0 0.5 0.75 1 1 0 0 0 0 1 0.25 0 0 0 0 0 0 0 0 0

Random Forests UNIPISA1 1 0.75 0.75 1 1 0 1 1 0.75 0.5 0.75 0 0.5 0.5 1 1 0 0 0 0 0.75 0.25 0 0 0 0 0 0 0 0 0

Deep500 ETHZ0 1 0 0 0 1 0 0 0 0 1 0 0 0 0 1 0 0 0 1 0 1 0 0 0 0 0 0 0 0 0 0

DNN kernels ETHZ0 1 0 1 1 1 0 0.5 0.8 0 0 1 0 0 1 1 0 1 1 0 0 0 0 0 0.5 0 0 0 1 0.1 0.8 0

Cloud VMcontainers UNIBO0 0 0 0 0 0.8 0 0.8 0 0 0 0 1 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0

SQL UNIBO0 0 0 1 1 0 1 1 1 0.5 0 0 0 0 0 0 1 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0

NoSQL UNIBO0 0 0 1 1 0 1 1 0.5 1 0 0 0 0 0 0 1 0 1 0 0 0 0 0 0 0 0 0.5 0 0.8 0 0

Apollo Autonomous Driving Framework BSC0 0 1 1 1 1 0 0 0.5 0.5 1 0 0 0.25 0 1 0 0.1 1 1 1 1 0 0 1 0 0 0 1 1 0.5 0.5

Lane tracking UNIZG0 0 1 1 1 1 0 0 1 0 1 1 0 0.5 0.5 0 0 1 1 1 1 1 0 0 1 0 0 0 1 1 0 0.5

Crypto 

acceleration
OpenSSL

UNIPISA
0 0 1 1 1 0.5 0 0.1 0.1 0.1 0 1 0 0 0 0 0 0.25 0.5 1 1 0 0 0 0 0 0 0 0.5 1 0.25 0.5

Lulesh BSC1 0 0 0 1 1 0 1 1 1 0 0 0 1 0 0 0 1 1 1 1 0 1 1 1 0 0 0 1 1 1 1

HYDRO BSC1 0 0 0 1 1 0 1 1 1 1 0 0 1 0 0 0 1 1 1 1 0 1 1 1 0 0 0 1 1 0 1

PDE minighost IST 1 0 0 0 0 0 0 0 1 0 0 1 0 1 0 0 0 0 0 1 0 1 0 1 0 1 1 0 0 0 0 0

HPL JUELICH1 0 0 1 1 1 0 0.5 0.1 0 1 0 0 0 1 0 0 0 0 0 0 0 0 1 1 0 0 0 1 0 1 1

HPCG JUELICH1 0 0 1 0.8 0.5 0 0.5 1 0.1 1 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 1 0 1 1

Vector SpMV BSC1 1 0 1 1 0 0 1 1 1 1 0.5 0 1 0 1 0 1 1 1 1 0 1 1 1 0 0 0 1 1 0 1

DGEMM BSC1 1 0 1 1 1 0 1 1 1 1 0.5 0 1 0 1 0 1 1 1 1 0 1 1 1 0 0 0 1 1 0 1

Somier BSC1 0 0 1 1 1 0 1 1 1 1 0 0 1 0 0 0 1 1 1 1 0 1 1 1 0 0 0 1 0 0 1

FFT BSC1 0 0 1 1 0 0 1 1 1 1 0 0 1 0 0 1 1 1 1 1 0 1 0 1 0 0 0 1 1 0 1

HACC Kernels BSC1 1 0 0 0 1 0 0 1 1 1 1 0 0 1 0 0 1 1 1 1 0 0 1 1 0 0 0 1 0 1 1

27- and 7-points Stencil BSC1 0 0 1 1 1 0 1 1 1 1 1 0 1 0 0 0 1 1 1 1 0 0 1 1 0 0 0 1 0 1 1

Stream JUELICH1 0 0 1 1 0.2 0 0 1 0.1 0.5 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 0 1 1

 FFTW ATOS1 0 0 1 1 0.5 0 0 0.5 0.5 0.5 0 0 0 0 0 0 0 0 0 0 0 0 0.5 1 0 0 0 1 0 0 1

C2 (architecture feature it tackles/stresses C3 (app. family) C7 (Ref. data)C6
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CREDITS: 

 

-P.Petrakis, V. Papaefstathiou et al. (FORTH): 

simulation execution an analysis 

-B.Brank, S.Nassyr (FZJ): BLIS micro-kernel 

-A.Portero (FZJ): Gem5 simulator setup 



CREDITS: 

-P.Petrakis, V. Papaefstathiou et al. (FORTH): 

simulation execution an analysis 

-B.Brank, S.Nassyr (FZJ): BLIS micro-kernel 

-A.Portero (FZJ): Gem5 simulator setup 

-To get peak numbers we need 

to feed the 2 SVE units with 2 

FMA instruct. per cycle. 

-For a 4-wide core the code 

must have more than 50% FMA 

instructions in the mix. 

-Peak value at: ~2.3 FMA/cycle 

and ~1.45 loads/cycle 
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