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• To compete in the global market, companies need to innovate

 HPC is a key tool for innovation
 IDC (International Data Corporation): “HPC is one of the best 

investments many companies can make.”
• Source: Steve Conway, IDC research vice president for HPC, IDC study “HPC: ROI You 

Can’t Ignore!”, Nov. 2013, http://www.idc.com/getdoc.jsp?containerId=244316

• Barriers to HPC adoption: initial costs are high:

Modelling; software; skills; resources; uncertainty
 This keeps many companies from taking benefit of HPC

Motivation

(C) Max Wolfe. Flickr

http://www.idc.com/getdoc.jsp?containerId=244316
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Fortissimo helps companies overcome hurdles & benefit from 
HPC routinely

Goal

Economic 
growthUsing EU's 

HPC assets and 
expertise

Collaborating with SMEs

• A project helping SMEs to overcome barriers and benefit from HPC

• Factories of the Future Resources, Technology, Infrastructure and 
Services for Simulation and Modelling → FORTISSIMO
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FORTISSIMO 1: 2013-2016

• Business-relevant investigations 

• Simulation services in the federated HPC Cloud

• Providing future business benefits for manufacturing SMEs

FORTISSIMO 2: 2015-2018

• Builds on the success of FORTISSIMO 1

• Extends and demonstrates business potential of an ecosystem for 
HPC-Cloud service

• Especially for simulations of coupled physical processes or HPC 
data analytics

FORTISSIMO Projects Info (1)
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• €22m costs, €16m EC funding 

• July 2013 – Dec 2016

• 45 partners growing to 123 

• 14 core partners

• 53 Experiments

• 20 initial Experiments

• 22 Exp. in Call-1

• 11 Exp. in Call-2

FORTISSIMO Projects Info (2)

FORTISSIMO 1 (FP7) FORTISSIMO 2 (H2020)

• €11m costs, €10m EC funding 

• Nov 2015 – Oct 2018

• 38 partners  ~ 60 (Call-1)

• 14 core partners

• 34 Experiments

• 14 initial Experiments

• 10 Exp. in Call-1

• 10 Exp. in Call-2
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• “Simulation-as-a-Service” Cloud

• Unified interface to elastic could of HPC infrastructure

• Low cost of entry

• Resource elasticity

• On-demand access to services, systems resources, expertise, 
tools and software

• Security and user confidentiality

• The FORTISSIMO Marketplace

• Portal for HPC expertise and service provision

• Involving Europe’s major HPC providers

Key Contributions
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Federated Cloud of HPC Infrastructure
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FORTISSIMO Marketplace

Simulation-as-a-Service

HPC Platform-as-a-Service

HPC Infrastructure

Support Consultancy
Business 

Container
Code 

Verification

Matchmaking Registry
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Experiments (1): General Info

End user

HPC Service 
Provider

Independent 
Software 
Vendor

Research 
Software 
Provider

Application 
Expert

HPC Expert

• Experiments are focusing on problem solving for SMEs

• In addition, experiments help to improve the marketplace

• Funding: ≤ €250,000 per experiment

• Partners (2 to 4) may include:
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• Success = business benefits = ROI (return on investment)
 Faster design and reduced time to enter the market

 Improved design and design processes

 Lower design costs

 New products and services

 High-value employment

 Increased market for ISVs (software vendors)

• ROI is necessary for all participants in the value chain
 End-user (SME)

 Domain expert

 HPC expert

 ISV (Independent Software Vendor)

 HPC center

Experiments (2): Criteria of Success
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• Design cycle reduced from 20 days to 2 days

• Move from 2-D to more accurate 3-D models

• Reduction in computing costs by a factor of 10

• New capabilities not possible with physical tests

• Simulations 7 times cheaper than experiments

• Reducing steel plant production costs

• Market penetration of 15% for new product

• New revenue options for software vendors

Experiments (3): Practical Examples of Benefits



Success Story Example: Pressure Vessel Design

• Solution within FORTISSIMO

 Accurate numerical model for composites

 Using HPC: time reduction: design 30%, test 10%

• Company’s benefit

 € 300K reduction in yearly production cost per machine

 € 2M expected additional revenue for SME (next 5 years)

12

• Problem of Mikrosam (SME)
 Produces winding machines to make high pressure vessels from 

composites

 Design of composites is time consuming
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Fortissimo web page and marketplace
www.fortissimo-project.eu

Fortissimo contact (general)
info@fortissimo-project.eu

Fortissimo contact at HLRS
buchholz@hlrs.de (Jochen Buchholz)

hpccdiaz@hlrs.de (Carlos Diaz)

skvortsov@hlrs.de (Pavel Skvortsov)

*Booklets

Further Information

http://www.fortissimo-project.eu/
mailto:info@fortissimo-project.eu
mailto:buchholz@hlrs.de
mailto:hpccdiaz@hlrs.de
mailto:skvortsov@hlrs.de
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FORTISSIMO 2 Experiments

….web-based apps for 
aerodynamic simulation

…optimize layout of gas 
and flame detectors

…aeroacoustics simulation

HPC Cloud services for the 
foundry industry

... Multiphysics simulation of 
box framed timber beams

… Big Data inside a crankshaft 
machining centre

… processing thermal high-
speed image sequences with 
machine learning approaches

…near real time analysis 
of airframe test data

…dynamic interaction in train 
railways turnout system

… risers, moorings and 
flowlines

... data analytics for 
camshaft manufacturing

… simulation and modelling 
of rare earth magnets

… cloud service using data 
from vehicle diagnostic tools 
for failure predictions 

…  optimization of high 
performance gears


