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MARENOSTRUM |V

166.000 CORES
11.5PFLOPS
1.5 MW / YEAR

HOSTED BY THE
SARCELONA
SUPERCOMPUTING CENTE

HARDWARE SETUP AND
MAINTENANCE
SOFTWARE DEVELOPMENT
AND EFFICIENCY

DATA MANAGEMENT

MARENOSTRUM IV SUPERCOMPUTER
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A VIRTUAL HUMANS PLATFORM

SUPERCOMPUTING EFFICIENCY
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A VIRTUAL HUMANS PLATFORM

THE USER FOLLOWS THESE STEPS

SELECT THE POPULATION
" SELECT THE PRIMARY DISEASE
'SELECT THE COMMORBIDITIES
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VAZQUEZ, M., HOUZEAUX, G., KORIC, S., ARTIGUES, A., AGUADO-SIERRA, J., ARIS, R, MIRA, D., CALMET, H., CUCCHIETTI, F, OWEN, H. AND TAHA, A., 2016. ALYA: MULTIPHYSICS ENGINEERING
SIMULATION TOWARD EXASCALE. JOURNAL OF COMPUTATIONAL SCIENCE, 14, PP15-27.
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THE VIRTUAL HUMAN
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COMPLEXITY BOOST:

COMPUTER

MODEL NOT JUST THE ISOLATED THERAPY
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https://youtu.be/Gs9PLdz8okw
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THE \
CARDIOVASCULAR
SYSTEM

COLLABORATORS: THE VISIBLE HEART LAB - UNIV. OF MINNESOTA(US)
CENTRO NACIONAL DE INVESTIGACION CARDIOVASCULAR (SPAIN)

HOSPITAL DE SANT PAU (SPAIN)

UNIVERSITY OF OXFORD (UK)

UNIVERSITAT POMPEU FABRA (SPAIN)

UNIVERSITAT POLITECNICA DE VALENCIA (SPAIN)
GEORGE MASON UNIVERSITY (US)

UNIVERSITY COLLEGE LONDON (UK)

SAN DIEGO STATE UNIVERSITY (US)

FDA (US)
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SANTIAGO, A, AGUADO-SIERRA, J., ZAVALA-AKE, M., DOSTE-BELTRAN, R, GOMEZ, S., ARIS, R., CAJAS, J.C., CASONI, E. AND VAZQUEZ, M,
2018. FULLY COUPLED FLUID-ELECTRO-MECHANICAL MODEL OF THE HUMAN HEART FOR SUPERCOMPUTERS. INTERNATIONAL
JOURNAL FOR NUMERICAL METHODS IN BIOMEDICAL ENGINEERING, 34(12), PE3140.
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THE VIRTUAL HEART
VALIDATION & VERIFICATION

SCIENTIFIC ACADEMIC CODE SELF VERIFICATION
ANALYTIC OR MANUFACTURED SOLUTIONS CONTINUUM GENERAL

VERIFICATION CONVERGENCE ANALYSIS

SCIENTIFIC FROM LITERATURE

FREQUENTLY SIMPLE CASES CONTINUUM GENERAL

VALIDATION MOSTLY SINGLE PHYSICS

_ _ — AD HOC BENCHTOP (IN VITRO / EX VIVO) EXPERIMENTS
- XPER M :NTAL ASME VV40 VALIDATION PROTOCOL CAMPAIGN CONTEXT OF
\/AUDA‘HQN HIGH CONTROL AND MAYBE MULTI PHYSICS USE

BEST OUTCOME: MDDT FDA CERTIFICATION

AD HOC CLINICAL (IN VIVO) MEASUREMENTS
CUN‘CAL CLINICAL VALIDATION PROTOCOL CAMPAIGN CONTEXT OF
\/AUDA‘HQN LOW CONTROL AND MAYBE MULTI PHYSICS USE

BEST OUTCOME: CLINICAL VALIDATION PAPER




PATIENTS DATABASE

FEMALE, MALE, CHILDREN

WITH THE VHL, UNIV. OF MINNESOTA
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