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Dear Readers!

I am very pleased to present you the new corporate report 

of the RISC Software GmbH. Until now, this report has 

appeared every two years as the „Annual Report.“ In order 

to make the publication dates more flexible in the future, 

we will continuously further develop this report from now 

on as the „Company Report“.

With this newly released company report we would like 

to give you – as a partner, customer, friend or simply an 

interested reader – a better understanding of the activities 

of the RISC Software GmbH and present them in a form 

that makes this information of interest to both experts, as 

well as to non- experts.

Allow me at this point to say a few words about us and 

about the background of our development.

Founded by Prof. Bruno Buchberger, the RISC Software 

GmbH has been a company since September 22, 1992 – 

thus, for more than 20 years already. As the CEO, I have had 

the opportunity to manage this research company since 

January 1, 2001 – that is, for more than half of its existence. 

And more importantly, almost all of my colleagues there at 

that time are still on board and are very essentially involved 

in the company‘s development.

In the last 12 years we have marched together to 

many heights, but also through some valleys. And as 

as so often, it is not the big successes, but rather the 

defeats and failures that shape a team and a company 

significantly. 

Especially in the early years, we had to contend with 

many difficulties and learn to deal with many unexpected 

Preface Managing Director

Contact:
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challenges. This has lead to the development of two main 

points of our self-concept:

1. Customer benefit: Especially in the research and 

development field it is important not to lose sight of 

the real purpose – the benefit to the user and the 

customer.

2. Our seriousness and professionalism: When we make 

a promise, we keep it, and we promise nothing that 

we cannot keep. And if we do something, we do it 

diligently – in other words, professionally.

Both points seem self-evident and are often perceived 

as mere “throwaway remarks“ – actually, in practice 

we have often experienced the complete opposite. 

Because of the enthusiasm for research and the 

technology, too little space is often given to the 

application benefits, and we receive many projects and 

assignments because promises or raised expectations 

could not be kept elsewhere.

Due to our past, which was also characterized by 

shortages and problems, we are probably a bit more 

aware of these values, because we have seen that only 

two things count at the end of the day: the benefit and 

the quality! Therefore, it is important for us to sufficiently 

familiarize ourselves with complex topics and contents 

before we make promises. Then you can also be confident 

that, in case of doubt, we are ready to provide more than 

the calculated amount of work – to really bring the results 

that meet the expectations or even exceed them. Such 

examples can be found in this company report, so I can 

save myself a little bit of self-praise.

In this sense, I wish you exciting reading and hope, 

with this company report, to convey a sense of 

confidence, which is a fundamental requirement for 

good cooperation – in whatever form.

Yours,

Wolfgang Freiseisen

RISC Software GmbH: More than 20 years of research and development for the economy with the main objective of providing 

customer benefits.
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Within the complex participation portfolio of the 

Johannes Kepler University (JKU), the RISC Software 

GmbH occupies a special position. For more than 20 

years, the RISC Software GmbH has been dealing with 

issues of economy, logistics, technology and medicine, 

managing to continuously grow through research-led 

market success on their own and without basic funding.  

From an economic perspective, the company is now 

a showpiece in the non-university research landscape 

in Upper Austria.

Through the spirit and enthusiasm for his duties, the CEO 

of RISC Software GmbH has managed to successfully 

transfer this enthusiasm to his employees. This is – 

in addition to technical know-how – the basis for the 

outstanding success.

The RISC Software GmbH spin-off is an important 

showcase for the JKU. The transfer of knowledge from 

the JKU RISC Institute to the RISC Software GmbH and, 

subsequently, the transfer of technology to work on 

solutions to socially relevant issues, improve efficiency in 

industry and provide software solutions for new methods 

in medicine are important fields for the RISC Software 

GmbH, as well as for the JKU. Through cooperation with 

the JKU, not only is the strategic development of the 

RISC Software GmbH assured, but JKU’s position in the 

development of existing and new areas of strength is 

also promoted.

The 2012 financial year was the most successful one in 

the company‘s history. Owing to successfully acquired 

Greetings of the Chairperson of the Supervisory Board Dr. Barbara Romauer
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projects, an operating performance of € 4 million was 

generated. An excellent annual result – not least through 

goal-oriented cost management – was achieved. The 

equity ratio as of December 31, 2012 is more than 50%, 

and thus represents a good economic foundation for the 

challenges of the coming years.

The fiscal year was also characterized by the issue of 

compliance. The RISC Software GmbH was extensively 

examined from two sides to determine whether all the 

laws, regulations and guidelines are observed and if 

precautions are taken to ensure the proper execution 

of business processes. The shareholders JKU and 

UAR jointly subjected the RISC Software GmbH to an 

extensive review. Focusing on the Medical Informatics 

Unit, the State of Upper Austria also carried out an audit 

to check compliance with their standards. Both tests were 

a complete success, as no objections were made. As a 

result, the suggestions from the audit results have led to 

process improvements. 

On behalf of the JKU, I would like to thank all the 

employees of the RISC Software GmbH for their hard 

work and wish them continued success.

Picture: Structure of RISC Software GmbH
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When teams pursue a common goal, extraordinary 

achievements are reached. This report shows how 

excellent – in the truest sense of the word – the work of the 

RISC Software GmbH actually is.

Congratulations to the staff for this year‘s Innovation 

Prize of the State of Upper Austria for the Medical 

Informatics project MEDVIS 3D to assess the risk of 

cerebral hemorrhage, and congratulations for the title 

„Best of 2012“ at the Innovation Prize IT in the Industry 

& Logistics category for the simulation tool easy2sim to 

optimize material flows in production and warehousing. 

Furthermore, I sincerely offer my congratulations for the 

special prize „Internationality“ of the Upper Austrian 

Women Researchers Awards 2013 awarded to a female 

employee of the RISC Software GmbH in May. 

The RISC Software GmbH knows how to convert research 

results into pioneering innovations and thus asserts itself 

over the long term in competition.

The fact that the right issues are addressed exemplifies 

the current research project to optimize the infrastructure 

for hospitals in collaboration with the University of Applied 

Sciences Upper Austria, the newly-launched European 

research project on the optimization and performance of 

calculations in genetics, or the initiatives in cloud computing.

The RISC Software GmbH has established itself nationally 

and internationally as a recognized IT company. Visionary 

thinking, creativity and high-performance quality on the 

cutting edge of technology lead to sustained success.

Moreover, the close links between science and industry, 

such as the strong partnership with the Johannes Kepler 

University Linz, especially the RISC Institute for Symbolic 

Computation, and not least the funding policy of the Upper 

Austria State Government, provide an excellent basis.

Greetings of Supervisory Board Member DI Dr. Wilfried Enzenhofer, MBA

Figure: Organization chart of the Upper Austrian Research GmbH, as of September 2013

I am pleased to be able to count the RISC Software 

GmbH among the associated members of Upper 

Austrian Research and I wish the entire team of RISC 

Software GmbH continued success.

Contact:

DI Dr. Wilfried Enzenhofer, MBA

CEO, Upper Austrian Research GmbH

Supervisory Board Member of RISC Software GmbH
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Research Institute for
Symbolic Computation

Greetings Univ.-Prof. Dr. Peter Paule 

Great RISC success: New excellence research project 

has been approved!

„An ounce of practice is better than tons of theory“ 

was a favorite phrase of the yoga master Sivananda 

Saraswati (1887-1963). The inverse formulation, 

„Nothing is as practical as a good theory,“ is attributed 

to Kurt Lewin (1890-1947, co-founder of modern 

experimental social psychology). 

At RISC, the interplay of theory and practice has been 

going on for more than twenty years with great vigor. A 

new major success of the RISC Institute in basic research 

is briefly described below.

The FWF – Austrian Science Fund – is Austria‘s main 

funding organization for basic research. The FWF is 

equally committed to all the sciences and orients its 

activities exclusively to the values and standards of the 

international research community. For example, research 

projects submitted to the FWF are evaluated solely by 

foreign peers in a rigorous evaluation process.

Apart from supporting individual researchers, the 

FWF also funds two major programs of excellence:  

Doctoral Programs (DKs), which are dedicated to the 

doctoral training of young scientists, and specialized 

research centers (SFBs), which are excellence  

facilities where particularly innovative basic research 

is done.

Four years ago, we managed to get the Doctoral Program 

(DK) „Computational Mathematics“ (Speaker: Prof. 

Peter Paule) to Linz. This DK, currently the only one at the  

Johannes Kepler University (JKU) is a joint initiative 

of RISC and related institutes at the JKU (Applied 

Geometry, Industrial Mathematics, Numerical 

Mathematics) and the RICAM (Radon Institute of the 

Austrian Academy of Sciences).

In December 2012, the RISC managed another 

sensational success: Despite the strongest competition 

the SFB „Algorithmic and Enumerative Combinatorics,“ 

established in a joint effort with Viennese colleagues, was 

granted for an initial period of four years (March 2013 - 

February 2017).

The distribution of the researchers involved is as 

follows: two professors from the University of Vienna, 

two professors from the Technical University of Vienna 

and four professors from the RISC. This means that 

the RISC share of SFB project leaders is 50 percent. 

Financially, this new excellence project means eight 

new positions for researchers at RISC for the next four 

years.The participating RISC researchers are: Prof. 

Figure: Areas for combinatorial inequalities which have been found with the Collins-

Gerhold-Kauers algorithm.

Figure: Castle of Hagenberg
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Manuel Kauers, Prof. Peter Paule, Assist.Prof. Dr. Veronika 

Pillwein, Prof. Carsten Schneider (Co-Speaker of the SFB).

Which research will be conducted at the SFB?  

Combinatorics is the mathematical area that asks the 

following basic question: How many objects are there 

of a particular kind? Issues range from the number of 

paths in complicated mathematical jungles to concrete  

economic applications such as the profitability of 

state lotteries.

Kauers’ project is dedicated to the algorithmic 

enumeration of multi-dimensional grid paths. 

Imagine, for example, that you are walking 

in a three-dimensional grid according to 

predetermined rules; a typical question would be:  

In how many ways you can return to the starting point? 

(If that‘s even possible). Apart from open mathematical 

classification problems there are a variety of 

applications, including statistical mechanics.

In Paule‘s project, algorithms for finding natural 

number solutions to linear Diophantine equations 

and inequalities are developed. The range of 

applications is wide: from combinatorial enumeration 

(e.g.: How many triangles with integer side lengths 

are there if the circumference is predefined?) and 

geometry, up to program verification and logical-formal 

equational theories.

Pillwein’s project develops computer algebra methods 

for proving inequalities involving special functions and 

special sequences of combinatorial numbers. This area 

is a young branch of Computer Algebra with many new 

and difficult challenges: In particular, new combinations 

of existing methods are examined: a recent example is 

numerical estimates for Bessel functions established 

in a novel way by using a combination of analytical 

(asymptotic behavior, etc.) and computer algebraic 

methods (CAD Collins, summation algorithms, etc.).

Answers to many interesting enumeration problems 

of combinatorics, but also to problems of elementary 

particle physics are often given by means of nested 

formulas that sum over complicated domains. 

In Schneider‘s project, algorithms are specifically 

designed to represent such expressions in 

significantly simpler formulas. Correctness proofs are 

automatically included! 

Contact:

Univ.-Prof. Dr. Peter Paule

Director of the Institute for Symbolic Computation

Research Institute for Symbolic Computation  (RISC)

Johannes Kepler University Linz

Applications include, for example, a very successful 

cooperation between RISC (Project Leader: Prof. 

Schneider) and the DESY (German Electron 

Synchrotron, Project Manager: J. Blümlein). Here, the 

properties of elementary particles are determined in 

highly elaborate calculations, which, inter alia, is used 

in the search for the „God particle“ at CERN.

Figure: A combinatorial grid path in the quarter level

Figure: Assist Prof. V. Pillwein, Prof. M. Kauers, Prof. P. Paule, Prof. C. Schneider

Illustration: A function barrier that was found algorithmically by Dr. Pillwein

Research Institute for
Symbolic Computation
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capacity as a professor at RISC – RISC is still the strong 

engine concealed under the body of the Softwarepark.

Meanwhile, about 2,500 people work, research, teach and 

study in the Softwarepark. This is a nice „leverage,“ consi-

dering that back then (1989) I moved into the Hagenberg 

Castle as the Institute RISC with only about 25 employees. 

How should and will the development of Softwarepark go 

on, and what role can and should RISC play?

I think that the principle of „teaching / research / industry 

under one roof“ can serve as a solid basic concept 

also for the next 20 years. Why should we change this 

concept when others are now just starting to establish this 

concept to guide their future development? (Like the EU, 

for example, which has been developing the concept of 

“innovation chain“ i.e., the chain of academic research 

and teaching aimed towards business, into one of the most 

important policies over the past five years. 

Like the State of Upper Austria, for example, which has 

now reorganised its entire innovation structure into the 

three „pillars“ of research, teaching and business. And also 

like JKU as a whole, for example, which has extended the 

success story of the Softwarepark in recent years with the 

establishment of the JKU Science Park from just software 

to all subjects of innovation, bringing them on track with 

great vigor and considerable speed).

But we need a new direction and new momentum in 

three directions: First, in the direction that the high level 

of research, teaching and business is supplemented with 

an attractive infrastructure for „life after five“ for our staff 

and students. Here a number of actions are necessary 

and have to be negotiated with the state, the community 

and private investors. They should not be the subject of 

discussion here, because they are not within RISC’s sphere 

The Role of RISC for the Future of the Softwarepark

The Softwarepark Hagenberg originated in 1989 from 

the RISC Institute (Research Institute for Symbolic 

Computation) of the Johannes Kepler University (JKU).

The basic idea of the JKU Softwarepark – the combination 

of research, education and business under one roof – 

was implemented and tested in RISC a long time before 

we founded the Softwarepark out of the RISC at the 

request of the Governor of Upper Austria at that time, 

Dr. Josef Ratzenböck.

Since its beginnings dating back to 1974, over the years 

of preparation, and then especially at its foundation, RISC 

has formulated and consistently pursued the connection 

between basic research, academic teaching (especially 

international doctoral studies) and mathematical problem 

solving and software development for companies as its 

basic concept. 

We then spun off the contract research and development for 

companies (in Upper Austria and beyond) into a separate 

entity, the RISC Software GmbH, in order to provide a 

simpler interface to the corporate clients. The model RISC – 

research / education / economy – has proven exceptionally 

successful. For us it was just an exercise to develop the 

concept for the Softwarepark and its many concrete 

aspects out of it – institutions such as the University 

of Applied Sciences Upper Austria in Hagenberg, the 

Software Competence Center Hagenberg, the Hagenberg 

Software GmbH, the BORG for Communications, the 

Christian Doppler Laboratory for Client-Centric Cloud 

Computing, etc. – and bring everything on track. 

Through the now 20 years of managing the Softwarepark 

– which I have always understood as an activity in my 

Greetings o.Univ.-Prof. Dr.phil. Dr.h.c.mult. Bruno Buchberger

Figure: The founding members of the new „Global ICT Parks Network“ in October 2012: 

RISC also engine of this international network

Research Institute for
Symbolic Computation
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of influence. Second, a much stronger internationalization 

is necessary. And third, the inner connection and 

interaction between the three pillars of research, teaching 

and business needs revitalization. In both these areas, 

RISC (Institute plus GmbH) is a role model, and that‘s why 

RISC will take on an important responsibility in the next 

phase of the Softwarepark.

When I moved with RISC into the Hagenberg Castle 

in 1989, about 20 of the 25 employees were doctoral 

students, postdoctoral students, and „faculty“ from all 

over the world. The research and doctoral program has 

attracted excellent young people to RISC. That was our 

strength and has remained so until today. 

The international PhD program of RISC remains a highlight 

with the best international reviews, and some of the young 

„faculty“ (assistant and associate professors) are from 

abroad. In addition, for the last few years RISC has been 

running the International Master Program in Informatics 

with fellow JKU institutes, so that each year about 25-30 

graduate students emerge from this international program. 

I wish and can only imagine a significant further boost 

for the JKU Softwarepark if we put a similar emphasis on 

Contact:

O.Univ.Prof. Dr.phil.Dr.h.c.mult. Bruno Buchberger

Professor (retired) at the Research Institute for Symbolic  

Computation of the Johannes Kepler University Linz

and Director (retired) of the Softwarepark Hagenberg

international students in all study institutions, especially also 

at the University of Applied Science. This will guarantee the 

Softwarepark long-term vitality and competitive relevance.

The other thrust is the internal coherence between 

research, teaching and business. This was self-evident at 

the beginning of the Softwarepark, as it only consisted of 

RISC and some companies closely associated with RISC. 

Due to the growth of the Softwarepark and the positive 

profiling of individual facets, the inner coherence is often 

not experienced or is no longer understood as the actual 

innovation. Therefore, we are now consciously running a 

„Softwarepark SCENE“ campaign in the Softwarepark that 

revives this inner coherence in many individual events, 

initiatives, meetings, projects, and unearths the golden 

treasure of possible innovations between research, 

education and business through concrete actions. Here, 

RISC – just like at the beginning – has a key role, since 

the internal coherence between research, education and 

business has never been lost at RISC.

RISC must therefore shift from being the engine to being 

the turbo of the Softwarepark and plays an even more 

important role today than it did at the start. The new RISC 

extension building next to the castle is a symbol for that. 

And with its achievements, the RISC Software GmbH 

shows, as a bridge between the research and teaching 

of RISC and business, that the founding spirit is alive and 

will carry on into the future. Not without reason is the RISC 

Software GmbH expanding, even in difficult times. 

I warmly congratulate the staff of the RISC Software 

GmbH on this success and thank them for their exemplary 

work. My very special thanks and my admiration go out 

to the CEO of the RISC Software GmbH, DI Wolfgang 

Freiseisen, who has taken this company from very 

modest beginnings and developed it into one of 

the strongest companies in the Softwarepark, and 

ensures that innovation will be sustained by continually 

formulating new ideas.

Illustration: The „SCENE“ of international students at RISC: a long tradition and turbo into the future 

Figure: ISI students in the courtyard of the FH

Research Institute for
Symbolic Computation
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over the years to translate complex and challenging 

industrial problems into useful and sustainable 

software. Whether individually adapted to existing 

systems or implemented consistently, the customer 

gets solutions that he/she actually needs for his/her 

operations in the company. The results are individual 

software solutions which, beyond standard software, 

give the customer a competitive advantage over its 

competitors.

Consequently, the business divisions (= units) of the 

RISC Software GmbH are divided in an application-

oriented manner. These units cover different disciplines 

and create a wide variety of solutions for engineering, 

logistics, information technology and medicine.

The Unit Logistics Informatics (RISC-LI) designs and 

develops software for the planning, optimization, 

simulation and control of processes, e.g., the 

mathematical optimization of production processes, 

the planning and simulation of supply networks, intra-

logistics or internal material flows. It provides the 

combined expertise in the areas of intelligent and 

driverless transport systems, information systems 

Based on a unique combination of skills in 

mathematics, computer science and practical 

experience, both in industrial processes as well as 

in engineering sciences, the interdisciplinary teams 

of the RISC Software GmbH develop (individual) 

software solutions for business and industry.

The special feature of RISC Software GmbH is the 

combination of scientific know-how in mathematics 

and computer science, as well as the ability acquired 

The Units of the RISC Software GmbH

Contact:

DI Wolfgang Freiseisen

wolfgang.freiseisen@risc-software.at

www.risc-software.at

for logistics networks, as well as material flow and 

production planning. Industry knowledge is as thereby 

important as technical know-how and application-

oriented research in this area.

The Unit Applied Scientific Computing (RISC-ASC) 

specializes in industrial applications for simulation, 

analysis and optimization in engineering disciplines. It 

is highly specialized in the needs and requirements of 

modern industry and creates custom software to meet 

the stringent and complex challenges of industries 

such as aerospace or machine tool manufacturing.

The Department of Medical Informatics (RISC-MI) 

conducts applied research in modern medicine. Here, 

highly specialized and internationally used software is 

developed in the areas of medical image processing, 

biomechanical simulation and patient virtualization.

In the Unit Advanced Computing Technologies (RISC-

ACT) everything revolves around performance 

software solutions for highly complex distributed 

systems, and high performance computing. Here, 

applications in cloud, grid and high performance 

computing are created to assist customers in making 

the best use of different hardware architectures.

These, at first glance, four completely different areas 

connect the symbiotic combination of mathematics 

and software engineering together with industry know-

how to create software solutions for business.

This is not about a separation, but rather a bundling 

of different strengths in specialized disciplines. A 

mutual exchange is an important principle and part of 

the corporate culture. Accordingly, many projects are 

handled on an inter-unit level.

Four application-oriented departments (units) with the common base of mathematics, computer science and many years of 

practical experience.
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Due to our extensive and stable customer relationships, 

we were able to develop very well in the past few years, 

in spite of sometimes difficult economic conditions. Our 

internal activity (= operating performance without external 

services) remained stable in the years 2006 to 2010, with 

a slight, continuous increase. Based on the variations 

in the operating performance, it is evident that we have 

dynamically adapted to changes in economic conditions.

We pay significant attention to the development of our 

employees, both in terms of prospects and development 

opportunities of the individual employees, and in terms of a 

sustainable workforce structure. The latter is very important 

for two reasons. Firstly, to process our orders and research 

projects flexibly within the defined cost and time frame and 

with proven quality. Secondly, to integrate new colleagues 

into the corporate field in the shortest possible time.

The graph, „number of employees“ shows that we were able 

to increase our staff continuously and stably (Headcount 

GmbH = all employees and independent contractors). The 

turnover has been very low in recent years. On average, 

one colleague has left us per year. In return, we were able 

to gain 2-3 new colleagues per year, so personnel growth is 

further ensured. 

Key Figures

Contact:

DI Wolfgang Freiseisen

wolfgang.freiseisen@risc-software.at 

www.risc-software.at

With the incorporation of Medical Informatics with 10 new 

colleagues, the year 2008 was a special case.

In the coming years, the number of employees – especially 

in the areas of Applied Scientific Computing (ASC) and 

Advanced Computing Technologies (ACT) – should be 

further expanded. The ACT Unit has a clear mandate on 

the part of the Ministry of Science and the State of Upper 

Austria to expand (the personnel of) the AGEZ Hagenberg.

Our research ratio (= the ratio of all funds raised from various 

national and international research programs to operating 

income) increased significantly, from about 10% to about 

30%, through the incorporation of Medical Informatics. 

It should be noted, however, that during the same 

period other areas, such as the Logistics Informatics 

Unit, have increasingly carried out research projects 

(among others, the i2V program of the bmvit [Federal 

Ministry of Transport, Innovation and Technology]).  

In the future, the research rate should even out at between 

20% and 30%, so that enough resources for direct company 

jobs are available in the RISC Software GmbH.

A long-term, stable development of the company with continuous growth provides security for employees, customers and partners.
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We strive to connect, consistently maintain and further de-

velop a culture of innovation and implementation. Thereby, 

we rely on the latest research results, particularly on the 

results of mathematics, computer science, medicine, lo-

gistics, mechatronics and engineering sciences.

RISC offers its customers and partners a wide range of 

services for software development projects and applied 

research projects.

Software Development Projects

Here we would like to briefly outline the services we offer, 

based on a typical project sequence. As shown in the fi-

gure below, a typical software project goes through four 

phases (Software Life Cycle):

Applied Research Projects

Analogous to the multi-phase model of a software 

project, typical projects in applied research can be 

divided into three key areas: Concept, R & D and Ap-

plication. In contrast to pure software development 

projects, we do not necessarily have a linear sequen-

ce here, but all areas nonetheless correspond with 

software.

1. The first area (Concept) primarily consists of con-

cept development, feasibility studies, analysis, 

planning or other R & D consulting services.

2. The second area (R & D) contains everything from 

experimental and prototype developments to so-

called pre-competitive research.

3. The third area (Application) is the part where the 

results are effectively put into practice, maintained 

and further developed.

In Austria, different funding instruments from different 

funders are provided to companies for each of these 

three areas. The application of these instruments 

Our Focus: Practical Solutions

Sensational reports of new research findings and innova-

tive projects are published nearly daily. Yet, very little 

is written about their practical implementation. Why? 

Trans formation into practice has less public appeal,  

because it does not sound so heroic and challen-

ging, but is always associated with lengthy and la-

borious work. RISC Software GmbH is one of those 

research institutions that has dedicated itself to this 

sometimes very painful, but almost always rewarding 

work. Our field is where, at the end of the day, a practi-

cal result (= software) ready for operational use is needed.  

Projects

depends on various factors such as business 

type or nature of the research program. The RISC 

Software GmbH supports its business partners in 

searching and selecting the appropriate funding 

instrument, and in preparing the grant application.

A. Definition
Specification of the problem, creation of a 
rough draft

B. Design
Specification of software architecture, the 
development process and the necessary 
tools, milestone planning

C. Implementation
Software development, system integration, 
test and quality management

D. Service
Delivery, maintenance, development and 
reengineering if required

Contact:

DI Wolfgang Freiseisen

wolfgang.freiseisen@risc-software.at 

www.risc-software.at

Professional research and development needs professional project management from conception to implementation, maintenance 

and further development.
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Cooperation Partners

Johannes Kepler University Linz

http://www.jku.at

The JKU Linz provides studies and training in the areas of technology, law 

and business.

RISC Institute

http://www.risc.jku.at

Univ.-Prof. Dr. Peter Paule

As an Institute of the Johannes Kepler University of Linz, the RISC Institute 

conducts basic research in the area of symbolic computing. The RISC sets 

essential impulses to the establishment and expansion of the Software Park 

Hagenberg.

JKU ICA

http://www.ica.jku.at

Univ.-Prof. Dr. Volker Strumpen

The Institute of Graphical and Parallel Data Processing conducts research in 

the areas mentioned. Based on this, the Institute operates the Austrian Grid 

Research Center as part of the Austrian Grid Initiative.

JKU FAW Institute

http://www.faw.jku.at/

Univ.-Prof. Dr. Roland Wagner

The Institute for Applied Knowledge Processing was initiated as a research 

Institute of the Johannes Kepler University Linz by Univ.-Prof. Dr. Roland R. 

Wagner in 1990.

Internet Offensive Austria

http://www.internetoffesive.at

The Internet Offensive Austria sees itself as representing the interests of all 

stakeholders in the field of information and communication technologies.

Upper Austrian Research GmbH

http://www.uar.at

The Upper Austrian Research GmbH is the leading company for non-

university research in Upper Austria and a central element of the research, 

technology and innovation policy (FTI) of the State of Upper Austria.

TCKT - Transfercenter for Plastics 

Technology GmbH

http://www.tckt.at

The Transfer Center for Plastics Technology GmbH is an application-oriented 

research Institute focusing on materials development and characterization, 

plastics processing and composites.

Software Competence Center  

Hagenberg GmbH

http://www.scch.at/

SCCH (Software Competence Center Hagenberg) is one of the largest 

independent software research centers in Austria. The areas of expertise 

include software engineering, technology, database technology and 

knowledge-based technology.

IT-Cluster

http://www.itcluster.at

The information technology cluster is the cooperation platform for information 

technology and software. The ITC takes up future-oriented issues and 

initiates and guides collaborations across the IT spectrum.

Mechatronik Cluster

http://www.mechatronik-cluster.at

The Mechatronics Cluster (MC) is a cross-sector network to strengthen 

innovation and international competitiveness of enterprises in the field of 

machine and plant engineering.

RISC Institute

Without our long-standing and reliable partners, our successes would not be possible!
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Softwarepark Hagenberg

http://www.softwarepark.at

The Softwarepark is one of the most dynamic and successful technology 

centers in Austria and combines business, research and education in the 

key topic area of software.

fiveIT

http://www.fiveit.net

fiveIT focuses on the planning and integration of IT solutions by taking the 

business strategy of the client into account.

FAW GmbH

http://faw.at

In addition to the FAW as an institute of JKU Linz primarily conducting basic 

research, the FAW GmbH operates as a provider of problem-solving skills in 

the areas of information management, software and web engineering, as well 

as database technologies.

bluesource - mobile solutions GmbH

http://www.bluesource.at/

The focus of the company bluesource, headquartered in Hagenberg 

Softwarepark, lies in the development of mobile solutions and CRM tools.

FH Hagenberg

http://www.fh-ooe.at/campus-

hagenberg/

The University of Applied Sciences Hagenberg offers degree programs in the 

fields of media and computer science. The RISC Software GmbH supports 

college students with internships and theses; by the same token, some of our 

employees teach part-time at the University of Applied Sciences.

Business Network Softwarepark

http://www.softwarepark.at/

unternehmensnetzwerk

We are a network of dedicated companies with the aim to promote and 

increase the economic strength in Software Park Hagenberg through joint 

activities.

Aconet

http://www.aco.net

The Austrian Scientific Network ACOnet connects scientific institutions 

together for the high-performance exchange of data with high bandwidth 

via the Internet. ACOnet is part of the European scientific network GEANT.

FH Steyr

http://www.fh-ooe.at/campus-steyr/

At the University of Applied Sciences Steyr Campus, students are offered 

modern, practice-oriented and internationally recognized management 

studies based on the current state of scientific knowledge.

Austrian Computer Society

http://www.ocg.at/

The Austrian Computer Society (OCG) is a non-profit organization 

founded in 1975 to promote computer science and ICT (Information and 

Communication Technologies).

Working Group for data processing 

(ADV)

http://www.adv.at

The aim of the ADV is to provide its members and the public with 

information about the optimal use of computers and networks.

Funding Institutions:

and many others:
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The Applied Scientif ic Computing Unit (ASC) 

develops software solutions for complex industrial 

problems in the areas of analysis and optimization 

for product development and the simulation of 

manufacturing systems and production processes.

The driving forces behind product innovations are 

often fundamental advances in key technologies, 

such as materials science, design methods or 

manufacturing processes. Software systems for 

realistic simulation and analysis make it possible 

to improve existing designs and processes in a 

time-and cost-effective manner or to systematically 

study entirely new possibil it ies. New developments 

and advancements of the required technical and 

scientif ic software systems are central to the work 

of the ASC unit.

An important success factor in order to offer 

reliable and efficient solutions for algorithmically 

complex problems is a close connection between 

the two disciplines, software engineering and 

mathematics, which also essentially characterizes 

our work.

Depending on our customer’s requirement, we 

support projects on the subject of software 

development in complex technological 

environments from init ial feasibil i ty studies through 

to the production stage and beyond.

Computational Engineering

Computational engineering, computer-aided 

modeling, analysis and optimization in engineering 

sciences are now main components of product 

development in many fields. The abil ity to perform 

accurate analysis and integrated optimization 

throughout the development cycle, starting from 

concept sketches through to detailed design, can 

be an important factor for successful innovation. 

For many years, the thematic focus of our research 

has been concentrated on numerical and symbolic 

mathematics and computer geometry.

Manufacturing Systems and Processes

Manufacturing systems and production processes 

are determining factors for the quality and 

competit iveness of new products. High-quality 

simulations in very early stages of development, as 

well as reliable information on the performance of 

new manufacturing processes, make it possible to 

best realize existing potential. Results of our work 

are, among others, software systems for simulating 

and programming automated machine tools.

Contact:

DI Dr. Peter Stadelmeyer

peter.stadelmeyer@risc-software.at

www.risc-software.at

Unit Applied Scientific Computing
Custom software solutions for the visualization, simulation and optimization of product development and manufacturing 

processes in the industry.
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Visualizations in automation and mechanical engineering 

for simulation and modeling are very complex. Geometric 

models with significant data size require powerful methods 

for calculation and visualization. The aim of the „Enlight“ 

project is to develop and implement a new process that 

modifies and visualizes the complex geometry data in 

real-time, utilizing a heterogeneous framework to support 

modern hardware architectures such as Multi-/Many-Core 

Central Processing Units (CPUs) and General Purpose 

Graphic Processing Units (GPGPUs).

The areas of application are design (CAD) and 

manufacturing simulation (CAM), as well as in medicine. 

Today, CAM models of very detailed work pieces consist 

of hundreds of millions of surface elements. Crucial for 

technical and scientific applications is an interactive and 

accurate representation of the geometry. 

A prerequisite for the reliable simulation and verification 

of the entire manufacturing process is a complete and 

accurate modeling of the geometry of the work piece, which 

changes in thousands of processing steps.

The method developed for interactive visualization of 

machining processes basically consists of the following two 

core components:

• Modeling: geometry models are managed 

according to a space partitioning scheme.  

When applying subtraction volumes (resulting from 

the tool paths of processing steps), a geometric 

Boolean subtraction is performed. An intelligent 

clearing strategy ensures that non-surface geometry 

parts are removed.

• Visualization: Using a ray casting method that is 

adapted in terms of geometric Boolean subtraction.

A prototype implementation uses the parallelization of 

modern hardware architectures and was able – on the 

basis of a manufacturing simulation of an impeller – to 

demonstrate the capability of the method. The initial 

geometry and the 2493 subtraction volumes consist 

of approximately 21million triangles (total triangles). 

The visualization was carried out on an Intel Core i7 

quad core CPU with a screen resolution of 800 by 600 

pixels. The figure below shows the good scalability 

in terms of runtime (ray casting time) and memory 

efficiency (total triangles reduced to model triangles 

by clearing strategy) with respect to the number of 

subtraction volumes.

Figure: Visualization of the initial geometry and a subtraction volume

Figure: scalability of the method in terms of the number of subtraction volumes

Research Project enlight

Special attention is given to the accuracy of the visualization: 

Other methods often use approximations, which can lead to 

problems regarding their visualization accuracy. The deve-

loped method is not subject to this restriction (see figure). 

This project was funded by the European Regional 

Development Fund and by the Upper Austria State 

Government under the Regional Competitiveness Program 

2007-2013 Upper Austria.

Contact:

DI (FH) Alexander Leutgeb

alexander.leutgeb@risc-software.at

www.risc-software.at

Figure: Visualization with detailed section to illustrate the accuracy of the representation

Interactive visualization of machining processes by complex geometry models using highly parallelized algorithms.
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For a large part of today‘s known oil reserves, only about 

35 percent of the available amount can be exploited due 

to economic or technical reasons. A major factor affecting 

the overall yield potential is the production strategy used 

for a reservoir.

Among other things, this is to prevent certain parts of 

a reservoir from being drained prematurely, because 

this can make further use considerably more difficult or 

even impossible. Likewise, proactive support strategies 

should ensure that no premature water leaks or poor 

mixing ratios between gas, water and oil occur, as these 

situations can also adversely affect the total amount of 

recoverable oil. Today, very sophisticated technology 

and processes for the development and exploitation of 

petroleum resources are used in many cases, meaning 

that the production processes are becoming increasingly 

complex to manage.

In order to make optimal decisions regarding the 

production processes, accurate knowledge of the 

geological structures and physical interactions in the 

reservoirs is necessary. Since this information is not 

directly available, simulation models for their description 

and prediction are used. Traditional methods can often 

be applied only under the condition of well-defined model 

assumptions that frequently cannot be guaranteed in 

real situations.

The objectives of the Algebraic Oil project were to 

develop mathematical foundations and to implement 

a prototype software application for improving model 

identifications of production systems. The Algebraic Oil 

Project was initiated several years ago by the Exploratory 

Research Division of the Shell International Exploration 

Contact:

DI Dr. Peter Stadelmeyer

peter.stadelmeyer@risc-software.at

www.risc-software.at

and Production Group in Rijswijk / Netherlands and 

finished at the end of 2012 with the completion of a 

prototype application.

In the framework of the project, mathematical foundations 

in the field of symbolic and numerical computer algebra 

were developed further so that improved simulation models 

can be calculated. These models allow the behavior of a 

production system to be described and predicted over 

an extended period of time without restrictive model 

assumptions more reliable than was the case with previous 

approaches. In this context the Buchberger Theory of 

Groebner Bases plays a central role, since it allows the 

structural capturing of non-linear relations in models.

Measurements on the oil fields possibly include large and 

random errors, so that the exact algebraic computation 

methods of the classical theory of Groebner Bases need 

to be adapted or extended for such applications. This work 

is carried out by Shell in cooperation with the Institute for 

Symbolic Computation at the University of Passau.

A second objective was to demonstrate the feasibility 

and efficiency of the method under realistic conditions. 

Therefore, the RISC Software GmbH implemented a 

prototypical software system that serves as a tool for the 

improvement of modeling methods, as well as a basis for 

a software component to be subsequently used to monitor 

and control the production in real-life operations for a 

better use of the existing reserves in the deposits.

Figure: Schematic representation of a reservoir with multiple interacting sub-areas.

Modeling of Production Processes
Model identification and process analysis for the optimized control of conveyor processes in the petroleum industry.
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With its products in the machine tools / power tools, laser 

technology / electronics and medical technology fields, 

the German TRUMPF Group is one of the world‘s leading 

manufacturers of production technology. To support the 

entire sheet metal processing chain of TRUMPF machine 

technologies, TRUMPF offers a variety of software products.

Developments of the machine tool programming systems 

and manufacturing controls take place at the headquarters 

in Ditzingen near Stuttgart. There is a close cooperation with 

the machine development department to offer both the new 

machine as well as the associated programming system for 

the market launch of a new product. 

All machine technologies are included in a software 

package called TruTops, as well as the support of 

bending machines.

When programming bending machines, it is important to 

keep the production time as short as possible. Just how 

long the bending cell needs to produce a component 

mainly depends on the following criteria:

• The number of bends of the component and their 

order in the bending process;

• The respective positions of the bending robot gripper/

user at each component’s bending operation;

• The selection and placement of the press brake tools 

used on the bending machine.

To keep the production cycle time as short as possible, all 

three parameters have to be optimally determined. Because 

of their mutual dependencies, the influencing variables are 

coupled and must be treated simultaneously. This leads 

to a complex combinatorial optimization problem with an 

exponentially growing amount of possible solutions, which 

are not all necessarily collision-free bending processes.

In close cooperation with TRUMPF, the RISC Software 

GmbH has been improving an optimization algorithm 

for this challenging problem. To minimize the production 

cycle time, it automatically determines a collision-free 

bending sequence and optimal placement of the bending 

tools. The solution space, which is depicted as a decision 

tree, is searched using efficient search algorithms. 

As a result, collision-free and cost-saving bending 

processes are proposed. In the near future, this optimization 

algorithm will support the offline programming of optimal 

bending processes in the TruTops programming system.

Contact:

DI Dr. Roman Stainko

roman.stainko@risc-software.at

www.risc-software.at

Figure: Automatic BendMaster in action 

Figure: TruTops Bend programming system

Figure: Workpiece with 10 bends

Planning of Production Processes
Calculation of bending sequences and tool combinations to minimize cycle times. 
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Today more than ever, the design of new aircraft models 

is a costly and time-intensive process due to the high 

demands. Starting with a mission profile (payload, range, 

fuel consumption, etc.), the design process goes through 

the phases of conceptual design, preliminary design and 

detailed design.

In each of these phases, the requirements of different 

disciplines, such as aerodynamics, structural mechanics, 

flight physics or fabrication, need to be optimized 

regarding their interactions so that all requirements are 

met by the new aircraft model.

Until recent years, the calculations of the individual 

disciplines were carried out independently, so that, 

for example, the impact of the calculation results of an 

aerodynamic calculation had to be entered manually 

into the input model for subsequent structural 

mechanics calculation. Moreover, changes in the 

aircraft geometry had to be transferred manually into 

the respective models of the individual disciplines.

By integrating multiple disciplines into an optimization 

tool that automatically transmits the impact of the 

calculation results of one discipline into the input 

model of another discipline, the development process 

can be accelerated and an optimized result can be 

achieved in a shorter time. 

All discipline-specific input models are based on 

the aircraft geometry, i.e., it forms the basis for 

the coupling of the calculations from the different 

disciplines.

In order to implement this project, Cassidian, the 

de-fense and security division of the air and space  

company EADS participated in the joint project 

AeroStruct, which is coordinated by the German 

Aerospace Center (DLR).

In this context, the RISC Software was given the task 

of designing a software system that brings together 

the existing analysis programs of Cassidian in order 

to achieve a synchronous progress of the individual 

disciplines.

The following work was carried out in 2012 within the 

framework of this project:

• Selection of an existing standardized description 

language for aircraft geometries

• Definition of a parametric geometry model for aircraft 

based on the description language

• Development of a tool for creating geometry from the 

description language

• Geometry creation of internal wing structures (ribs 

and spars)

• Intersection of the wing geometry with the geometry 

of the internal structures

• Creating a GUI application for the manipulation of the 

parametric geometry model

• Development and integration of a data format of the 

aircraft geometry model including discipline-specific 

data based on HDF5

• Definition of design variables and mapping to 

parameters of the model geometry

Contact

DI Roland Landertshamer

roland.landertshamer@risc-software.at

www.risc-software.at

Figure: Parametric geometry model of an aircraft

Geometry Modeling in Conceptual Design
Parametric geometry modeling as a basis for multidisciplinary optimization in aircraft design.
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More than ten years ago, CASSIDIAN (the Defense and 

Security Division of Air and Space Company EADS) 

initiated the development of the application Strength 

2000. It is an integrated tool for the static verification of 

structural aircraft components. One of the challenges 

is the lifetime of the software, which means Strength 

2000 must ensure the availability and traceability of 

the calculations over the whole lifecycle of aircraft 

components (for military aircrafts approximately 25 to 30 

years; for civilian aircrafts more than 40 years).

The aim of Strength 2000 is to automate the whole process 

of computing detailed static verifications with respect to a 

wide range of analysis methods and to relieve the user from 

performing redundant tasks.

The application meets the following requirements:

• Simplification and automation of the computation 

process according to the ”Handbuch für Struktur-

berechnungen” (HSB – Handbook of Structural 

Calculations)

• Parameterization of the calculation procedures using 

data from the underlying finite element model together 

with load data and CAD data

• Control of the execution of the calculation methods

• Visualization of computed results

• Easy integration of new and updated methods

• Support for multiple platforms (Windows and Linux)

CASSIDIAN approached the RISC Software GmbH 

to analyze Strength 2000 from a software- technical 

perspective in order to examine the existing software 

architecture and design and to take new measures which 

meet the requirements resulting from the long lifetime 

of the application. Subsequently, the maintenance and 

further development was also carried out by the RISC 

Software GmbH.

One goal in 2012 was to restructure the finite element 

analysis post-processor „DIANA“, whereby the following 

work was performed:

• Ensuring the sustainability (maintainability and 

extensibility)

• Restructuring of the internal data model

• Switching to a more efficient storage management

• Supporting new, structured file formats (HDF5)

• Enhancing the program‘s robustness

• Reducing the program limits

• Integration into the production environment

Another goal in 2012 was the extension of Strength 2000 

for its external use, whereby the following activities were 

implemented:

• Improving the ergonomics of the user interface

• Analysis of the existing infrastructure with respect to 

user management and data management

• Development of a help system with associated 

authoring tool based on Wiki like systems

Contact

DI (FH) Alexander Leutgeb

alexander.leutgeb@risc-software.at

www.risc-software.at

Figure: Euro Fighter of the Austrian Army

Figure: GUI of the application Strength 2000

Static Verification of Aircraft Structural Components
Integrated tool for the automated control and processing of results of static verification calculations.
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From the very beginning, no other subjects had such 

a strong impact on aviation as the development 

of lightweight structures and efficient propulsion 

systems. Improvements in these two areas result in 

immediate benefits for the performance of an aircraft 

in respect to payload, range and fuel consumption.

Together with engineers from CASSIDIAN, the Defense 

and Security Division of the EADS Aviation and 

Aerospace Group, the RISC Software GmbH has been 

working for more than 8 years on the development 

of a software system to calculate optimum weight 

designs and constructions of aircraft structures. Of 

particular importance is that design decisions for the 

overall structure regarding geometry and material can 

already be considered in a very early design phase, 

since the design options are greatest at this point 

and the greatest potential for weight savings is hence 

available.

To make this possible, CASSIDIAN has developed 

the multidisciplinary structural optimization system 

Lagrange, which helps designing minimal weight 

structures with respect to a broad set of different 

kinds of design parameters. 

Examples of design parameters include cross-sections 

of individual components or entire component groups, 

as well as layer thicknesses, layer angles, and 

individual paths of fiber composite materials.

Besides the design goal of reaching a minimum weight 

for a structural element, a variety of different mechanical 

and physical constraints are to be considered at 

the same time. The Lagrange optimization system 

provides a wide range of multidisciplinary criteria 

models. Thus, in addition to a series of mechanical 

strength and stability criteria, other restrictions as, 

for example, on natural frequencies, flutter speeds or 

transient aero-elastic responses can be formulated.

An essential capability for automating the overall design 

process is a coupled aero-structure analysis (aero-

elasticity). Therefore, in addition to the dimensioning 

of structural elements during optimization,  also 

aerodynamic loads can be actively influenced as part 

of the design process.

Moreover, Lagrange supports the consideration of 

special manufacturing constraints for composite 

materials, thus ensuring that the designs can be 

manufactured with the available methods. Already at 

the beginning of the design phase, this enables the 

computation of very realistic preliminary designs, 

whose models include several thousand design 

variables and several hundred thousand constraints.

Since 2009, the RISC Software GmbH has been the 

main development partner for the new development 

of central system parts of the Lagrange system. Of 

particular importance is the implementation of the 

latest, most efficient mathematical algorithms and the 

best use of modern hardware platforms, particularly 

with respect to parallel and distributed computer 

architectures.

Figure: Finite element model for structural analysis.

Multidisciplinary Structural Optimization

Contact:

DI Dr. Peter Stadelmeyer

peter.stadelmeyer@risc-software.at

www.risc-software.at

Multidisciplinary optimization system for the detailed design of lightweight structures.
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An important milestone in the course of continuous 

development of CrashGuard Studio was the material 

removal simulation, which reached product maturity 

in the last development year. Analogous to the real 

machine, the ongoing removal of material can be 

viewed in real time in the 3D visualization. As a result, 

at the end of the material processing a 3D model of 

the finished part exists as an additional opportunity to 

verify the NC program.

Among the diverse application areas of the software 

product are:

• Support for the verification and optimization of 

NC programs in order to improve the quality and 

efficiency of the machining processes and to reduce 

wastage and collision risk

• Support for the development and construction of 

new machine tools through the ability to simulate 

new features and characteristics of machines before 

they are even designed in detail or built

• As a training tool for operators and programmers to 

be able to safely test and understand the diverse 

possibilities of the machines

Product development and product maintenance are 

mainly carried out in cooperation with the RISC Software 

GmbH. A wide range of problems from the fields of 

geometry, algorithms, software architecture / software 

engineering has been solved by the RISC Software 

GmbH experts in order to meet the high demands of the 

product. The continuous improvement of the software and 

planned future enhancements underline the successful 

and trustful cooperation between the two partners.

Figure: CrashGuard Studio

With its multifunctional turning-boring-milling centers, 

WFL Millturn Technologies GmbH & Co KG has become 

one of the world’s leading suppliers in the field of 

complete machining. Besides crucial factors such 

as high quality, efficiency and reliability in the actual 

machine development, complementary professional 

and productivity-enhancing software products are 

increasingly important for this success.

Through many years of constructive cooperation 

characterized by excellence, perseverance and 

confidence, two software products that have little 

competition in the international market have emerged 

so far: CrashGuard Studio and CrashGuard real-time 

collision prevention.

The combination of an extensive, detailed and well-

adapted offline simulation in the CAD / CAM area, as 

well as a high-performance, memory-optimized and 

integrated real-time simulation for collision prevention 

assists the customers of WFL Millturn Technologies 

GmbH & Co KG in using their multifunctional 

machining centers.

In close cooperation with the RISC Software GmbH, 

software innovation in engineering has led to substantial 

improvement in resource efficiency and error prevention, 

in order to increase productivity and competitiveness 

and to reinforce market dominance.

CrashGuard Studio

CrashGuard Studio is a 3D simulation software product 

for CNC multifunctional turning-boring-milling centers, 

which very realistically simulates the machine tools with 

their complex kinematics and extensive machining and 

processing options.

Simulation of NC Machining
Simulation and collision-avoidance for computer-controlled, multifunctional machining centers.
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CrashGuard Online Collision-Avoidance

CrashGuard for Online Collision prevention, another 

product developed in cooperation between WFL Millturn 

Technologies GmbH & Co KG and RISC Software GmbH, 

is an extension of the controller unit that proactively detects 

and prevents collisions. 

This real-time collision prevention system embedded in 

the machine control aims to prevent collisions between 

machine parts of complete machining centers at all times 

and under all circumstances. 

To insure that the simulation model is always ahead of the 

current situation, the development of new computational 

methods adapted to the specific hardware resources of 

NC machine control was necessary.

In particular, the highly optimized core application 

including algorithms and data structures as well as 

the corresponding preprocessing steps have been 

developed in close collaboration with mathematicians 

and computer scientists of the RISC Software GmbH in 

order to meet the enormous demands on the correctness 

and reliability of the system.

Since 2005, the system has successfully been on the 

market and is offered as an optional feature for new 

machine tools. In the last several years most customers 

included this option in their orders, so that there are 

approximately 200 machines running the CrashGuard 

collision avoidance system today.

Contact:

DI Bruno Lindorfer

bruno.lindorfer@risc-software.at

www.risc-software.at

Figure: CrashGuard Online

The pan-European project PRACE (“Partnership for 

Advanced Computing in Europe”) creates a persistent 

and high-class, pan-European research infrastructure that 

makes high-performance computing (HPC) resources 

available. PRACE therefore supports research activities of 

universities and industry.

The PRACE research infrastructures are operated in 

cooperation with national HPC centers. Scientists from 

all over the world, as well as industrial users conducting 

significant R & D activities in Europe, can apply for access 

to PRACE resources.

PRACE provides six European high-performance 

computing systems, each with more than one petaflop 

of computing power (Tier-0 systems), and a number of 

national computing centers (Tier-1 systems). Besides 

the possibility to implement projects with the computing 

resources, PRACE also provides numerous training and 

educational events throughout Europe.

25 participating countries are currently involved in the 

Brussels-based, international non-profit organization 

PRACE. Austria is represented by the RISC Institute of 

the Johannes Kepler University Linz. The focus of our 

own work lies in the development of scientific simulation 

systems with respect to parallel scalability.

The implementation phase of PRACE receives funding 

from the 7th EU Framework Programme (FP7/2007-2013) 

under grant agreement RI-261557, RI-283493 and RI-

312763. For more information, see www.prace-ri.eu.

Contact:

DI Dr. Peter Stadelmeyer

peter.stadelmeyer@risc-software.at

www.risc-software.at

EU Project PRACE
“Partnership for Advanced Computing in Europe” – the European HPC research infrastructure.
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traffic, as well as with the collection and processing of 

information about it. Here we use modern and innovative 

technologies for communication and position detection. 

For the development of solutions that capture the real-

time traffic, but also for the implementation of complex 

tour planning issues, the integration of efficient 

algorithms is inevitable. The use and integration of 

mobile devices into complete solutions is also covered 

in this focus.

The planning and control of cross-company logistics 

processes is dealt with in the subject area of information 

systems for logistics networks. An efficient design of the 

information flows is thus essential. Modern technologies 

Today logistics means much more than just the 

transport or storage of goods. It refers to the 

organization, planning and control of complex goods, 

people and information flows. But the reactions to 

short-term changes in the framework conditions of 

the supply network are also becoming increasingly 

more important. 

The design of logistics processes and their mapping 

into IT Systems are thereby crucial for the quality of 

services and products, for the costs and profits and, 

ultimately, for the sustainable success of the company.

In the subject area of intelligent transportation systems, 

we deal with the organization and the guidance of 

for communication and interaction of systems are used 

in IT; web services or cloud technologies are just a few 

examples of these. However, the planning and design of 

network-wide material flow is also no longer imaginable 

without the use of software – modern algorithms plan 

and control efficient supply chains.

The material flow and production planning area 

covers in-plant logistics topics. This section deals 

with the operational control of individual areas such 

as automated transport management systems or 

the control of storage areas, up to fully automated 

production control centers. 

In the subject area of detailed production planning, the 

coupling of batch sizes and sequencing, we use our 

know-how in the field of mathematical modeling and 

solution of these models to develop customized tools.

The area of logistics informatics helps in the 

development, planning, improvement or redesign 

of the IT support of your logistics processes and 

sees itself as a major development partner for 

customized solutions.

Contact:

Robert Keber

robert.keber@risc-software.at

www.risc-software.at

Unit Logistics Informatics
Software for planning, optimization, simulation and control of logistics processes.
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The aim of the project ITS Austria West is to develop 

a real-time traffic overview for the states of Upper 

Austria, Salzburg and Tyrol. RISC Software GmbH and 

Logistikum Steyr are working on the implementation for 

the province of Upper Austria. On the part of the State 

of Salzburg, the Salzburg Research GmbH is working on 

the implementation.

Funded by the State of Upper Austria and the Climate 

and Energy Fund, the project will be realized on the 

side of Upper Austria on the basis of the open source 

software SUMO („Simulation of Urban Mobility“).  

SUMO is a microscopic traffic simulation software 

package that was originally developed by the 

German Air and Space Center and has already 

successfully been used in German cities such as 

Berlin or Stuttgart.

Necessary enhancements of SUMO for the expansion 

to handle a real-time traffic situation of an entire state 

are carried out directly by the RISC Software GmbH. 

This concerns, for example, the performance, which is 

enhanced by parallelization methods.

For the calculation of the real-time traffic situation 

picture, multiple data sources are used. It is based on 

a traffic graph developed during the previous project 

GIP, meaning graph integration platform. All highways, 

as well as federal, state and local roads, are covered in 

the GIP.

Other data comprises count data from permanent 

census points, which the state of Upper Austria has 

distributed in fixed positions across the country, and 

road works messages that are also taken into account in 

the calculation of the traffic situation.

Beyond that, floating car data (FCD) is integrated as 

additional data source. FCD is generated by vehicles 

moving in the province of Upper Austria that have a 

corresponding FCD unit installed. 

In the process, the current GPS position, speed and time 

are continuously transmitted anonymously to a central  

server. If the reported speeds of FCD within a certain 

road section then differ significantly from the average 

speed stored in the system, a traffic obstruction, such as 

a traffic jam in the respective road section, is considered.  

Figure: Visualization of recorded FCD

This information is taken into account when 

calculating routes.

Finally, the project ITS West has to be seen as a 

component of a larger system: Traffic Information 

Austria, abbreviated as VAO in German, aims to provide 

multi-modal traffic information for all citizens of Austria.

Thanks to the multi-modality, when the user requests 

a route calculation, he/she can quickly obtain an 

overview about when he/she will reach the desired 

destination with which means of transport and at which 

time. Among other things, it is hoped to make public 

transport more attractive.

ITS Austria West will provide traffic data for the states of 

Upper Austria, Salzburg and prospectively Tyrol to the 

VAO, so that the current traffic situation is included when 

calculating a route. 
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ITS Austria West
A telematics system for Upper Austria.
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In Europe, empty rail wagon disposition is conducted, 

almost without exception, manually. Manual scheduling is 

supported, in most cases, purely by information systems 

that have been developed in recent years and represent 

the vehicles and orders for pre-assignment in list form.

The increasing complexity of the planning task and the 

high demands of customers in terms of flexibility and timely 

provision of required wagons are pushing the manual 

implementation of empty wagon disposition, however, 

more and more to its limits. 

Just the following aspects alone show the urgent need for 

a decision support planning system:

• At Rail Cargo Austria, about 15 dispatchers schedule 

around 4,400 vehicles daily at peak time.

• About 1,500 different wagon types have to be taken 

into account. If the desired type of wagon cannot be 

provided, several possible replacement classes are 

usually specified in the orders.

• In the last few years, very complex rules have been 

defined at the European level. These allow, on the 

one hand, the disposition of own wagons in foreign 

production areas. On the other hand, the use of foreign 

wagons for their own customer orders is possible.

In an R & D project funded by the Federal Ministry for 

Transport, Innovation and Technology within the framework 

of the IV2Splus program, RISC Software, in a consortium 

with Logistikum Steyr, Rail Cargo Austria and OnTec, 

developed a practicable software prototype for the (partial) 

automation of empty wagon disposition.

In concrete terms, an optimization algorithm for the 

empty wagon disposition, which is based on a rolling 

Contact:
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www.risc-software.atFigure: Disposable situation: wagon stocks and requirements

Since significant order quantities (sometimes up to 50 

per cent) are often announced by the customers at 

very short notice, but in any case too late for a timely 

delivery of empty wagons, an algorithm to calculate a 

demand forecast was developed and integrated into 

the prototype for the (semi-) automated empty wagon 

disposition. This allows for convenient positioning of 

the likely required empty wagons on the basis of the 

predicted, expected demands in the individual regions.

The implementation of an automated empty wagon dis-

position with the developed optimization method, using 

nine weeks of real ordering and wagon movement data, 

showed that a partial automation of empty wagon dis-

position is possible, and that excellent results (used as 

suggestions for the dispatchers) can thus be achieved.

Research Project LeWaDisr
A software prototype for automated planning of empty freight wagons.

planning approach, has been developed. The main 

outcome measures from the perspective of customers and 

companies (such as the avoidance of delayed / premature 

delivery of a vehicle, minimizing empty vehicle kilometers, 

trip time, maneuvering procedures) can be considered in 

a selectively weighted way in the optimization.

In the set of disposition-relevant wagons, not only are the 

wagons viewed by manual disposition taken into account. 

Moreover, the dates and the locations of the wagons 

prospectively available (i.e., in the next few days) are pre-

calculated on the basis of the real transport chain planning 

and the real road map, and are included in the optimization.
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The central tasks of Magna Logistics Europe (MLE) are 

the analysis, evaluation and optimization of the supply 

chain of the global automotive supplier Magna. This 

applies to both existing as well as planned production 

plants, and requires the use of potential synergies 

between different locations.

As part of the process chain in addition to the Magna 

plants, external suppliers also fall within the working 

range of the MLE, as do production sites of customers 

whose factories should be supplied as cost-optimally 

as possible with the necessary vehicle components / 

modules in the required quantity.

Based on Bills of Material, sender-receiver relationships, 

rate tables, packaging data, warehouse information, and 

many other input parameters, various logistics planning 

scenarios with different locations, delivery processes 

(direct deliveries, deliveries through consolidation centers, 

milk runs, ...), and different delivery frequencies are 

calculated and compared with each other to finally select 

the optimal variant and to give reliable predictions about 

expected logistics costs and capacities.

MLE approached the RISC Software GmbH with the 

requirement to include all these analyses and calculations 

performed up to now with different, not interlinked 

systems, into a single logistics planning system that is 

standardized and accurately specialized to the needs of 

the logistics planner.

The new logistics planning system should primarily 

provide a common database for all the persons and 

locations involved in planning scenarios and reproduce all 

the detailed steps of a planning process, starting with the 

collection of master data, via the definition of the delivery 

processes, to the planning of storage capacity and 

returning the empties to the starting point. Moreover, once 

planned, a logistics scenario should be able to be quickly 

and flexibly customized to adapt to changing conditions 

(e.g. the loss of a supplier).

Within a year, from November 2011 to October 2012, a 

prototype was developed in close cooperation between 

the know-how carriers at MLE, who set specific targets 

for the software from the beginning and provided their 

expertise, and a team of RISC Software. The prototype 

was immediately of great interest to the first test users 

and received consistently positive feedback. During the 

test phase, many constructive suggestions that were 

eventually incorporated into the first version of the finished 

product were adopted.

Since the beginning of 2013, the logistics planning 

software has been rolled out gradually in the group. 

Already in planning is a follow-up project, in which the 

logistics planning tool, mainly focusing on the planning of 

the supply chain, i.e., the extra-logistics up to now, is to 

be complemented by a module for planning the internal 
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logistics, i.e., the planning of the internal supply processes 

from the warehouse to the production facility. Additionally, 

the existing module “Extra Logistics” is planned to be 

expanded in the context of this extension. In particular, 

the software ergonomics should be further improved by 

graphical editors that are additions to the currently offered 

tabular representations.

Magna Logistics Planning Tool

Figure: Screenshot Magna Logistics Planning Tool

A central software tool for logistics planning in the automotive industry.
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Mueller Transports is one of Austria‘s leading 

transportation companies in the area of temperature-

controlled cargos. For many years, market leaders in 

the food, pharmaceuticals and electronics industries 

have been relying on Mueller as a trusted transportation 

and distribution partner to transport their temperature-

sensitive goods. With 200 in-house truck trailers, Mueller 

Transports has been working in the international transport 

business for over 50 years.

LGV Fresh Vegetables is a cooperative made up of 

approximately 110 gardener families, and supplies 

60 percent of Austrians with fresh vegetables in the 

domestic vegetable season.

As part of a supply chain-wide, innovative IT solution 

completely new for the transport industry, a „just-

in-time system for fresh produce transports“ was 

developed. This system is used for the rapid and 

efficient exchange of information between all parties 

involved in the supply network.

At the beginning, the purpose of the system was 

discussed with the stakeholders: Significant issues were 

more modern, more transparent, simpler and faster 

communication, reducing the amount of paper, avoidance 

of multiple processes, and more accurate planning and 

improvement of data quality.

The main and secondary processes were identified at 

several workshops and the workflow for this software 

was developed as a result. Upon receipt of orders at 

LGV, an AVISO is automatically generated. The aim 

is to provide the freighter with immediate information 

regarding possible transport and delivery volumes. 

Changes due to lack of availability or a change of the 

dispatching warehouse can be transferred immediately 

to the freight companies. After the expiration of defined 

time windows, the AVISOs are converted to ORDERS, 

and the dispatching process is automatically started at 

the freighters.

Upon the acceptance of the goods by the freight 

companies, the actual quantities, which are again 

registered by SCAN when loading, are transmitted with 

the delivery data to the system, respectively provided 

to the freighter. The transport now being executed is 

monitored by means of a telemetry system in the vehicle. 
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A status message is generated upon arrival at the 

customer, which, in turn, is made available to LGV. 

In this way, information about delivery status is also 

available for the client.

Access to the necessary data was provided to everyone 

by means of XML technologies, and web services were 

implemented for the corresponding interfaces. Moreover, 

the existing telemetry data is integrated into the system 

via web services and linked to the job data. With an 

additional web portal, the orders to be processed and 

their current status are displayed.

After an appropriate introduction phase, this system was 

transferred to the operating mode and provides a win-win 

situation for all participants.

Müller - LGV Supply Chain Planning
A just-in-time system for the control of transport logistics chains.
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DS Automotion, an established, top-level international 

provider of automated guided vehicle systems based in 

Linz, commissioned the RISC Software GmbH to develop 

an integrated planning, simulation and control software for 

automated guided vehicle systems.

The original goal at the beginning of the cooperation 

more than 10 years ago was the development of a 

new business area for the new generation of driverless 

vehicles: the use of free ranging driverless vehicles 

should be profitable for small and medium-sized systems 

(having from 1 to15 vehicles).

Therefore, the main challenges in the development of the 

new modeling and control software for free ranging AGVs 

were to significantly reduce the implementation and start-

up times.

The software to control automated guided vehicle systems 

has been designed as a flexible, configurable standard 

system with efficient algorithms for scheduling the jobs, 

for controlling the collision-free movement of vehicles, 

and for preventing and resolving deadlock situations. By 

connecting system-specific extension components via 

generic interfaces, special requirements of specific plants 

can be easily managed.

A central concept of the new software system was the 

development of an integrated simulation environment 

for AGV systems that uses the driving course design of 

a concrete plant for the automatic generation of a very 

realistic simulation model.

The software that controls and manages the vehicles in 

actual planning and operation can be used directly without 

modification to control the simulated vehicles. Thus, this 

highly realistic simulation environment can be used in a 

time- and cost-saving manner, not only in the planning 

phase, but also particularly for the „virtual go-live“ of plant-

specific extensions.

After the software system for automated guided vehicle 

systems jointly developed by RISC and DS had proven 

very successful in many small and medium-sized plants 

across Europe, the enormous benefits of this software 

system were made available in further development 

phases for track-guided and large facilities as well.

Extensive enhancements are currently being developed to 

use the software system for controlling driverless transport 

vehicles in hospitals. The driverless transport system 

takes over, amongst others, the transport handling of food, 

medicines and clothes.

In the long-term and sustainable cooperation with DS 

Automotion, numerous innovations have been developed 

in several joint research projects. The next planned steps 

are the development of special disposition concepts 

aimed at further increasing the throughput and reducing 

energy consumption.
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Figure: Automated guided vehicles in a shipping warehouse

Figure: Automated guided vehicles in a hospital

Figure: System visualization of the process control software

Control of Automated Guided Vehicle Systems
An integrated software system for the modeling, simulation and control of AGVs.
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Economic achievements of companies are increasingly 

determined by how quickly and effectively they can 

respond to changing market situations, or how well they 

can be used as new opportunities. For many industrial 

sectors such as the supply industry, the increasing variety 

of products with increasingly individual manufacturing 

processes and shorter delivery times represents an 

increasing challenge. Only when companies respond 

quickly to changing customer needs and changing 

market situations and use their existing production 

capacity optimally is it possible to effectively compete 

in the market.

Core aspects of successful production planning include 

integrated lot sizing and scheduling. Optimal lot sizes, 

associated production sequences and machine-related 

job assignments for production lines and their set-

up procedures are determined here. In addition to an 

increase in throughput volumes, an increase in flexibility 

and punctuality are achieved for the optimal use of 

production capacity.

Despite everything, practically deployable software 

solutions are hardly available and usually provide 

unsatisfactory planning proposals, because of the 

complex requirements of today’s economy.

RISC Software GmbH develops individually customized 

production planning software products with mathematical 

optimization algorithms for its customers, offering  a 

variety of useful approaches, algorithms and tools.

In addition to the pure, individual self-development of 

software solutions with mathematical algorithms, in which 

existing mathematical libraries find use where required, 

modern mathematical software solutions, including the 

IBM ILOG product line, can also be drawn upon if they 

cover the problem successfully.

Why individually customized production planning 

software?

• Ideal adaptation to production and manufacturing 

processes

• Exact representation of the machinery and shift 

calendar

• Suitable for all industries

• Easy to use and ideally customized graphical user 

interface

• Control of rapidly increasing product variety

• Optimal management of the trend towards ever 

smaller lot sizes

Why mathematical optimization algorithms?

• Modern, powerful solution algorithms at the current 

state of research

• Conclusive structuring of computed solutions

• Transparent consistency of generated production 

plans

• Deterministic decision-making: Reproducible 

repeatability of optimal planning results

• Controllable and rapid adaptability to new production 

scenarios (Disruption Management)

• Firm control over the design complexity
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Sustainable solutions have already been created in the 

context of development projects with customers from 

diverse industries and are successful in operational use.

Topic: Mathematical Production Planning
Sequence planning in production and logistics.
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Donausäge Rumplmayr is an Austrian family business 

and represents a complete purchaser and processor for 

forestry. Spruce, fir and pine logs from 8 cm top- to 70 cm 

stock-diameter are processed at the sawmill locations in 

Altmünster and Enns. From these raw materials Donausäge 

produces items in demand worldwide. These are 

essentially finished and semi-finished products for frame 

house and engineered timber-frame construction, raw 

material for solid wooden panels and sheeting systems, 

planed products, pallets and packaging assortments.

The aim of this project was to develop a tool for all those 

Rumplmayr employees responsible in the planning area 

with which the highly volatile requirements from supply 

of raw wood, the demand in the form of orders and the 

ever-changing purchase price of logs are summarized 

and an „operation optimal“ weekly work schedule is 

calculated.

The starting point for this tool, the Rumplmayr 

Production Manager (RPM), is the order list, on the one 

hand, and the available resources of round timber and 

the associated purchase prices, on the other hand.

The individual jobs from the job list are distinguished 

in „must“ and „can“ orders, while the must orders 

are scheduled to be performed in a fixed manner. 

Additionally, all possible quality options (A, B or C 

product), and the possible length variations can be 

specified. 

Another input for the RPM is the result of the preceding 

cutting optimization. Yield and revenue per order for all 

possible diameter variants of round wood are extracted 

for the actual optimization.

Other input files supply the available quantities of logs 

per length and quality, as well as their costs and forward 

feeding times for the actual processing.

In addition to this input data from various Excel files, 

global parameters can be fixed via the surface of the 

RPM. It is also essential to define the multi-criteria 

optimization objective. Thus, turnover, profitability, 

capacity utilization, or combinations of these, for 

example, can be maximized.

A mathematical model is then generated for all this 

data, which is modeled in a standardized format for 

integer linear programming problems. By selecting one 

of the available solvers in the surface, the solving of the 

mathematical problem is started, and a maximum running 

time can be specified as a parameter.

The solution calculated by the solver is again stored in a 

text file in which the result is stored in a standard format. 

To provide a user-friendly representation of the solution, 

an Excel template that loads the solutions file via macro 

and processes it according to the order data and outputs 

it in a concise form is available.

The RPM was commissioned within days of completion. 

Since then the software has been in operational use.
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Rumplmayr - Production Manager
Optimized job control in the field of production.
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In order to survive in dynamic markets, innovative 

companies are subject to constant change, which 

requires a permanent improvement in production and 

logistics processes.

Here, the question often arises whether the change 

of capacity and resources sufficiently improves 

the utilization of a production plant or whether a 

modification or even a rebuilding is needed. To 

always have the goods available at the right time, 

high storage efficiency has to be ensured, which 

may require optimization, restructuring, expansion or 

new construction. Since many of these measures are 

associated with high costs, it is economical to test 

and compare different scenarios in advance of the far-

reaching decisions in order to find optimal solutions. 

Simulation tools are often used to solve such planning 

and decision problems.

The long-term experience with simulation projects 

led to the development of a simulation tool, 

easy2sim, which allows transport, production and 

warehousing processes to be mapped to make them 

more effective.

During the simulation procedure, the visualization gives 

information about bottlenecks in the logistics process. 

Information such as the utilization of a production 

machine or the waiting time before a stacker crane can 

be graphically represented with Excel.

easy2sim represents the next generation of simulation 

tools with which a model creation can be performed 

within hours. More complex representations, such as a 

3D view, can easily be created as well, and easy2sim 

can be integrated into existing IT landscapes.

Our customers appreciate the illustrative material flows 

that enable an improved overview and identification 

of bottlenecks. Performance data during the planning 

process allows process-based costing and an early 

improvement of processes. The optimization of 

parameters can achieve a minimization of inventory 

costs and a maximization of throughput. 

easy2sim is also a valuable aid in the training field 

and the testing of failure scenarios. RISC Software 

GmbH offers modeling as an additional service, so that 

companies without simulation experience can benefit 

from easy2sim.
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In recognition of the high degree of innovation of 

easy2sim, the RISC Software GmbH was awarded the 

IT Innovation Award in the INDUSTRIAL & LOGISTICS 

category. The simulation tool in the top tier of more than 

2,500 submitted entries particularly impressed the jury 

and received the „BEST of 2012“ title.

Topic: Simulation and Optimization of Material Flows

Figure: Screenshot easy2sim

A simulation system for complex processes in warehouse, production and transportation.
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The company Frauscher Sensor Technology GmbH is a 

leading developer and manufacturer of wheel detection 

and axle counting systems for railways. The sensors are 

fastened to the rails and count the axles of the passing 

trains.

By counting at the beginning and end of each track 

section, it is determined whether a train is in a leg. If this 

is not the case, the leg can be used for other trains. This 

is based on a sophisticated and innovative technology. 

The implementation of the projection of this safety-

critical process in the vicinity of rail systems is realized 

by the Frauscher Configuration Tool simpler, clearer and 

in a less time- consuming way. The configuration of the 

entire system has been made easy and intuitive with 

the help of a modern user interfaces. The .NET platform 

is used as the software platform and standardized 

interfaces were created using XML.

With the Frauscher Configuration Tool, the schematic 

structure of documents such as track layout or control 

cabinet layouts can be easily and uncomplicatedly 

illustrated by drag & drop. 

Through pre-defined grids for all element groups, a 

correct representation in the current document is given. 

The user selects building blocks from a list of predefined 

standard elements such as railway lines and switches, 

counters, cabinets or sensors, which he uses in the plan.

The attributes used for the individual elements, with their 

value ranges and possible logical relations, are defined 

by the XML specification of Frauscher; these represent 

the basic library. The attributes of the elements inserted 

in the plan can be correctly parameterized by the 

customer with standard property dialogs. 

However, the creation and management of all logical 

relations is also supported with simple dialogs and 

tools. Relations between elements can be created or 

modified.

In order to simplify recurring operations with the tool, 

an easy way to store individual modules for the user 

was created. Each user can therefore develop and 

manage his/her own libraries.

Thanks to the standardized XML output format of the 

individual documents in a project, individual plans 

with applications of the Frauscher company can be 

processed further. So these are checked, for example, 

for plausibility and accuracy. Any errors can be 

immediately marked in the plan, and a correction is 

very easy for the user.

With this new tool for project planning, configuration, 

simulation and adaptation in the context of rail 

infrastructure, Frauscher provides a user-friendly and 

intuitive software tool to its customers.

Figure: Axle counting system, Frauscher Sensor Technology GmbH
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Figure: ICE, Frauscher Sensor Technology GmbH

Frauscher Configuration Tool
A user-friendly software tool for configuring and adapting rail infrastructure projects. 
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LRA - Logistics Research Austria

http://www.lra.at

LRA is a cooperative initiative of the Austrian universities, colleges and 

non-university institutions for research and development in the areas of 

logistics, supply chain management and transport.

Logistikum Steyr

http://www.logistikum.at

The Logistikum in Steyr is the research and education institute of the 

Upper Austrian University of Applied Sciences in the field of logistics 

and corporate networks.

Verein Netzwerk Logistik

http://www.vnl.at

Verein Netzwerk Logistik: The „VNL“ (Association for Network Logistics) 

is a cross-sector platform for logistics. The association links businesses 

and educational and research institutions.

Automobil Cluster

http://www.automobil-cluster.at

The Automotive Cluster (AC) is an inter-branch network for the support 

of the innovative strengths and the international competitiveness of 

companies in the automotive sector.

IBM Business Partner

http://www.ibm.com/at/de/

RISC is a certified business partner for optimizing software from IBM 

(IBM ILOG Optimization Suite).

BERNER Consulting

http://www.berner-consulting.at

Innovative logistics consulting firm founded by Josef Berner. 

Institute for Production and Logistics 

Management, JKU

http://www.plm.jku.at

Univ.-Prof. Dr. Karl Dörner

In research, the PLM Institute primarily deals with the development of 

innovative solution methods for decision support for real-life tasks in 

the areas of production and logistics.

Christian Doppler Laboratory for Efficient 

Intermodal Transport Operations

http://www.jku.at/eit

The CD Laboratory of the Institute of Production and Logistics 

Management is concerned with the development of new optimization 

approaches in the field of intermodal transport.

Department of Industrial Logistics, Leoben 

University of Mining

http://industrielogistik.unileoben.ac.at

As part of the commodity cycle that is covered by the totality of all 

fields of study at the University of Mining Leoben, industrial logistics 

is a multidisciplinary discipline that connects the individual disciplines 

and ensures effective and efficient material flows.

Salzburg Research

http://www.salzburgresearch.at/

Salzburg Research is a business-oriented research institute with a fo-

cus on information technologies (IT).

Cooperation Partners

PLM Institut für Produktions- 
und Logistikmanagement

Without our long-standing and reliable cooperation partners our successes would not be possible!
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Since the late 1970s, parallel and distributed computing 

has been one of the priorities of the Research Institute 

for Symbolic Computation (RISC) at Johannes Kepler 

University Linz. 

In the last 30 years in this priority area, significant 

contributions could be made by RISC in many major 

Austria-wide and European research projects and 

partnerships. In the last five years the majority of these 

activities could be increasingly transferred to the RISC 

Software GmbH, and were manifested in the business 

unit advanced computing technologies.

This area of the RISC Software GmbH now supplements 

the basic research of the RISC Institute in applied research 

in high-performance computing (HPC), grid computing 

and cloud computing. In about 10 projects alone in 2012, 

business and scientific users could be successfully 

supported by this department of the RISC Software 

GmbH in developing their software and products.

Grid Computing & Security

The core issues of grid computing include the secure 

connection and sharing of computing infrastructures. 

Grid technologies, therefore, not only form the basis for 

cooperation and research activities around the particle 

accelerator at CERN – the Large Hadron Collider (LHC) – 

but also for the connection of all the major European data 

centers within the Partnership for Advanced Computing 

in Europe (PRACE).

The RISC Software GmbH with the Austrian Grid 

Development Center (AGEZ) is the Austrian node between 

European initiatives like the European Globus Community 

Forum (EGCF) or the European Grid Initiative (EGI), and 

Austrian researchers and companies.

High Performance Computing & Cloud Computing

Current high-performance computing systems include 

in part several hundred thousand cores. Likewise, 

a cloud computing installation may include several 

thousand physical and virtual computers. The ACT unit, 

together with the ASC unit, deals intensively with the 

development of software computing infrastructures in 

these dimensions.

Network & System Design

Networks and distributed services built upon them 

enable the stable and continuous operation of computer-

based services possible. The integration of hardware 

and software know-how in combination with knowledge 

of the efficient construction of complex distributed 

systems using state-of-the-art and future technologies 

is the basis for the international success of advanced 

computing technologies.
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Unit Advanced Computing Technologies
High-performance software solutions for highly complex distributed systems.
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Since 2007, the Austrian Grid Development Centre 

(AGEZ) has been part of the RISC Software GmbH and 

has been integrated into the area of advanced computing 

technologies since 2009. It builds upon the basic research 

results of Austria Grid projects (2004-2006 and 2007-

2009) and continues to develop grid-based technology 

for everyday use applications.

With the results of the last two years, great strides have 

been made. In addition to the research and development 

activities, the AGEZ puts its efforts into the integration 

in the European research landscape and the global 

grid computing community. This is also reflected by 

the membership of Michael Krieger in the Board of the 

European Globus Community Forum (http://www.egcf.eu).

Grid Computing goes mobile

One of RISC Software GmbH’s contributions in the field 

of grid computing with users from the research field all 

around the world is the mobile application “GOTransfer.” 

With this application, data transfers can be started from 

mobile devices (smartphones, tablets) and monitored 

over the high-performance protocol GridFTP.

Through integration with the online portal Globus 

Online (http://www.globusonline.eu), which is 

developed and operated by the University of Chicago, 

researchers can now perform data transfers from their 

Android devices between high-performance data 

centers around the world.

Cloud and Grid

With a delivery from IBM in early 2012, a further 

milestone in the cloud computing era was achieved 

at the JKU Software Park Hagenberg. The IBM server 

rack CloudBurst has been available for research and 

development purposes of Austrian research institutions 

Contact:

Mag. Michael Krieger

cloud@risc-software.at

www.risc-software.at

and companies since last year and is operated by the 

Austrian Grid Development Center.

Through the integration of grid and cloud services, the 

connection of the CloudBurst with other scientific research 

facilities and data centers is also easily possible. This 

is already being used by 20 research institutions and 

companies from all over Austria that utilize this system 

environment for research and development purposes, as 

well as for international cooperation projects.

Grid computing has been used over many years exclusively 

for pure research infrastructures. But significant progress 

could be made in recent years, so that the construction of 

federated and shared infrastructures is becoming more 

and more important for commercial purposes. 

The AGEZ here is a unique contact point throughout 

Austria for the construction and operation of such 

federated infrastructures and successfully builds the 

bridge between grid and cloud computing.

The Austria Grid 1 (2004-2007) and Austria Grid 2 

(2007-2009) projects, as well as the Austrian Grid 

Development Center (2007-2012), were funded by the 

Federal Ministry of Science and Research. The Austrian 

Grid Development Center is funded also by the Upper 

Austrian Government (2011-2013).

More information at www.austriangrid.at

AGEZ Hagenberg
The next generation of distributed and networked computing and storage infrastructure.
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During the year 2012, the RISC Software GmbH, 

in cooperation with the redCognition Innovation & 

Development GmbH, realized a web interface for 

controlling a biometric access control. The central point 

of the work of the RISC Software GmbH was to thereby 

facilitate the expansion of a given solution by connections 

to mobile devices. 

The task included, among other things, the implementation 

of the following functionality to allow the execution of the 

entire workflow and the integration of mobile devices 

such as smartphones.

1. Access to a camera to create a reference image of 

a user.

2. Access to a card reader to determine the identity of 

a user.

3. Registration of a new authorized user with a reference 

image stored on the server.

4. Verification of user authority by taking a picture, 

which is sent to a biometric service for comparison 

with the reference image.

For this purpose, the library components provided by 

the company redCognition for controlling the camera 

and card reader, as well as the implementation 

of biometric algorithms for face detection, were 

linked together, extended by a database solution 

for storing the captured user information and their 

reference images, and made available via a web 

interface.

redCognition BioCert

Another project conducted by the RISC Software 

GmbH in collaboration with the same customer 

includes the integration of biometric features in 

public key infrastructures. 

Contact:

DI Paul Heinzlreiter

paul.heinzlreiter@risc-software.at

www.risc-software.at

This is particularly interesting, since it makes the storing 

of the private key obsolete, and thus circumvents the 

problem of the loss or compromise of a user’s private key. 

This is particularly important because the cryptographic 

security of RSA requires the exclusive access of a user to 

his private keys.

So that the key does not need to be saved, it is 

regenerated from a random number of high quality, if 

necessary. The random number is unique to each user 

and is initially generated based on real random events. 

Access to the random number is thereby secured by a 

multifactorial user authentication, which consists of a 

user name, PIN, and biometric authentication, and the 

random number is stored in a database. The unique 

association between the random number of a user 

and the resulting generated key pair was achieved by 

modifying the configuration of the used functions from 

the OpenSSL library. 

Based on the key pair of the user, a request for a 

user certificate or a corresponding certificate can 

also be created to integrate the user into a public-key 

infrastructure.

In order to enable the user-friendly control of these 

functions, as well as other services of redCognition via a 

web browser, a website was additionally developed as a 

user interface.

Figure: Developed web interface

redCognition: New opportunities for identification
Biometric access control and connectivity to mobile devices.
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With the LHCPhenoNet EU project, RISC Software GmbH 

makes a significant contribution to the education and 

training of top European researchers. Through this project, 

a total of nearly 40 researchers at the beginning of their 

scientific careers have the opportunity to pursue their 

research in the field of particle physics in one of 11 top 

research institutions and three associated partners. 

They are supported by approximately 160 people from 

28 European universities and research institutions, the 

University of Buenos Aires, CERN and three partners from 

the industrial environment.

Networking and education

The project, which was launched on January 1, 2011 and 

is supported by the European Commission until December 

31, 2015, mainly serves the networking and training of 

young researchers. 2012 was, therefore, a very special 

year showing not only valuable discoveries, but also 

significant new opportunities.

After a special start in the summer of 2012, with the official 

announcement of CERN that there is evidence of the long-

sought Higgs-Boson particle on 4 July, the Summer School 

in Hagenberg a week later was another highlight of the 

project. 43 participants from around the world met and 

discussed sum theories of particle physics for almost a 

week at the Summer School organized by the RISC Institute 

with the support of the German Electron Synchrotron 

(DESY) and the RISC Software GmbH.

People

One of the young researchers able to further develop their 

knowledge and career in the context of LHCPhenoNet 

is Dr. Mark Round, who was active at the RISC Software 

GmbH in this project from fall 2011 to spring 2013.  

Dipl.-Phys. Alexander Hasselhuhn has been employed in 

Contact:

Mag. Michael Krieger

michael.krieger@risc-software.at

www.risc-software.at

this project at RISC Software GmbH since autumn 2012, 

and Dipl.-Phys. Fabian Wißbrock since autumn 2013. 

Integrated in a RISC Institute research group, both are 

working on their doctorates in high energy physics.

Additionally, the RISC Software GmbH offer internships 

for researchers of LHCPhenoNet in the scope of this 

project.  Thus in the fall of 2012, two graduate students 

(Radomir and Michal) from Poland got to know the 

Advanced Computing Technologies (ACT) unit for 

two months. Not only on an intercultural level, but 

especially professionally, the exchange was a very 

positive experience for both the interns and all the 

employees of ACT.

The transfer of the deep knowledge in distributed system 

architectures, parallel software development and complex 

software from the ACT employees to excellent theoretical 

physicists also shows, especially in this project, the 

internationally quite competitive excellence of RISC and 

RISC Software GmbH.

This project is funded under the 7th EU-funded 

Framework Programme. More information can be found at  

http://www.lcphenonet.eu.

Figure: Group photo LHCPhenoNet Summer School 2012

EU Project LHCPhenoNet
Software Engineering know-how for European Nuclear Research.
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applying them in pairs onto graph axes and highlighting 

equivalent partial sequences. To achieve these project 

objectives, a software solution is being developed, 

consisting of cloud computing and high-performance 

computing components, bioinformatics algorithms, 

as well as modules for data access and visualization 

on a variety of output devices. These modules can be 

subsequently assembled into complex workflows.

The main objective of the project, funded by the EU in 

February2013 under the Marie Curie program “Industry-

Academia Partnerships and Pathways” initiative, is 

people exchange, training and research activities 

in the field of comparative genomics based on cloud 

computing and high-performance computing. 

The RISC Software GmbH is part of an international 

consortium, which furthermore consists of the University 

of Malaga (Spain), the Johannes Kepler University of 

Linz (Austria), Integromics (Spain), Hospital Carlos Haya 

(Spain), and the Leibniz Computing Centre (Germany).  

In particular, the cooperation between academic and 

industrial partners should be promoted through the 

exchange of staff in this project.

Through its interdisciplinary approach, the project 

connects life sciences as an application area, among 

others, with techniques of bioinformatics and cloud 

computing. This is necessary due to the planned 

processing of large amounts of data generated by 

modern genome sequencing techniques. This also 

constitutes the main motivation for the development of 

new applications in this field, since existing software 

tools are not designed for the processing of complete 

genomes.

Thematic key points of the proposed work are 

comparisons and visualizations of large-scale genome 

sequences up to full genomes, and phylogenetic 

trees. Another goal is the user-friendly presentation of 

the result data through visualization techniques for a 

variety of devices, such as tablet PCs or virtual reality 

environments.

The visualization techniques used include, for example, 

dot plots in which genome sequences are created by 

Contact:

Mag. Michael Krieger

michael.krieger@risc-software.at

www.risc-software.at

For the successful implementation of these projects, 

the RISC Software GmbH particularly adds its 

competence in the areas of symbolic computation 

and cloud computing in close cooperation with the 

Research Institute RISC, and will contribute to the 

development of cloud computing and visualization 

components in close collaboration with the Leibniz 

Computer Centre. In addition, the RISC Software GmbH 

is mainly responsible for public relations in the context 

of the Mr.SymBioMath project.

In preparation for this project, a data processing 

framework based on Hadoop (http://hadoop.apache.

org) for the comparison of genome sequences was 

implemented by the RISC Software GmbH to explore the 

technical possibilities in terms of data pre-processing, 

comparison methods and visualization options.

EU Project Mr.SymBioMath
Cloud Computing for genome analysis.
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The analysis of large amounts of data has gained significant 

importance in recent years in business and research. 

Technological advances make it possible in all areas to 

generate and to collect ever-larger amounts of data.

Especially in the life sciences field, large amounts of 

biological data are generated using the latest high-

throughput methods, such as in DNS sequencing. 

Meanwhile, it is possible to sequence human genomes 

in less than a day. These large amounts of data are, on 

the one hand, a technological challenge, but represent 

an opportunity to obtain valuable information, on the 

other hand.

Since traditional bioinformatics applications are often 

designed for the local processing of data, but local 

computers do not always have the desired power, the 

RISC Software GmbH has analyzed the possibilities for 

using high-performance computing, grid computing 

and cloud computing, from efficient processing to the 

interactive visualization of sequence data.

Application: Dotplot

For the evaluation of different technology approaches, 

the generation of dot plots by the efficient comparison 

of large DNA sequences was selected as a particularly 

frequently occurring application in bioinformatics.

When a dot plot is generated, two DNA or protein 

sequences are compared with each other and find 

very similar sequence parts. These matches are 

highlighted in a two-dimensional coordinate system. 

On the two axes of the coordinate system, one of the 

two sequences to be compared is applied. Once both 

sequences have been completely compared and all 

sequence segments that have a certain similarity are 

marked, the resulting image can then be interpreted 

very well.

With the help of scaling, a dot plot is excellent to get 

an overview of the comparison of arbitrarily large DNA 

sequences, as well as to be able to view a specific 

sequence section in detail.

Distributed computing infrastructures

The sequence comparison was implemented using 

the open source framework Hadoop, which is used for 

distributed processing of large data sets and is therefore 

particularly well-suited for the selected job definition. 

For this purpose, so-called MapReduce jobs are 

automatically distributed onto a cluster by means of 

the master-worker principle. To use this distribution as 

effectively as possible, the data to be processed is 

stored in a distributed manner in the Hadoop Distributed 

File System (HDFS).

Since the results of sequence comparisons can be 

compared with dictionaries containing millions of 

entries, the open source library HBase was chosen 

for storing the results. Based on HDFS, HBase offers 

the possibility to store large unstructured or semi-

structured data sets in the form of tables. HBase 

tables can be built on a Hadoop cluster, as well as 

processed efficiently.

Visualization

Finally, an interactive visualization application was 

designed to obtain information, which represents the 

results of sequence comparisons as a dot plot. In the 

final application, a web service interface now enables the 

outsourcing of memory and processor-intensive operations 

and supports a diverse usability of the application on 

devices with low memory and computing capacity, such 

as smartphones and tablets.

Big Data Analysis
Application example: life sciences.
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The development of this application, which was used for 

technology evaluation and the integration of future new 

services, was carried out within the framework of the 

Austrian Grid Development Center, which is sponsored 

by the Federal Ministry for Science and Research and the 

State of Upper Austria. 

Subsequently, the project results served as the basis 

for the European Commission-sponsored project Mr. 

SymBioMath, which will focus on the adoption of cloud 

computing and high-performance computing in the field 

of bioinformatics until 2017.

Contact:

Iris Leitner, MSc

iris.leitner@risc-software.at

www.risc-software.at

Hagenberg Cloud Computing Association HCCA is the most attractive association for the entire innovation cycle 

in the cloud computing area.

International Co-location Centre 

Hagenberg 

http://www.icch.at/

ICCH serves to promote cooperation between companies, research 

groups, experts and visiting professors and facilities of the Hagenberg 

Software Park.

Austrian Centre for Scientific Computing 

http://acsc.uibk.ac.at

The ACSC is a consortium of universities, colleges and other 

educational institutions for the promotion of all aspects in the field of 

scientific high-performance computing.

European Globus Community Forum

http://www.egcf.eu

The European Globus Community Forum is the organizational body of 

the Globus Community in Europe.

ACSC
Figure: Dotplot

Cooperation Partners

ICCH

Without our long-standing and reliable cooperation partners our successes would not be possible!
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The Research Unit Medical Informatics has been 

successfully integrating complex scientific methods 

into highly specialized medical software for more than 

a decade now. The strength of the interdisciplinary 

team working in Hagenberg lies in the development 

of internationally recognized specialized software, 

i.e., SEE-KID – a world-wide unique software system 

for the simulation of eye motility disorders and their 

surgical correction.

This success is promoted by a large network of 

national and international medical collaborators 

and partners, such as the Hospital Barmherzige 

Brüder Linz, the General Hospital of Linz or the 

Landesnervenklinik Wagner Jauregg Linz. In 

cooperation with the latter, RISC has developed a 

software system for simulating cerebral blood flow 

based on complex and computationally demanding 

models. Here, the strength of the research unit 

becomes obvious: The application of modern 

scientific methods from Mathematics, Informatics 

and Biomechanics in order to solve bleeding edge 

medical problems. Our experienced researchers, 

together with an international network of medical 

experts, provide a profound basis for sustainable 

research and development.

Our aim is to perform application-oriented research in 

modern medicine. At the same time, we strive to take 

advantage of our partner network and to continuously 

extend it. Project results are utilized and transformed 

into clinically-applicable software solutions in close 

cooperation with our medical partners. Moreover, 

results of this intensive and continuous research 

process are not only incorporated into the software 

solutions, but are also presented to a professional 

audience at international conferences and published 

in scientific journals.

As a subsidiary company of the Johannes Kepler 

University and the Upper Austrian Research GmbH, 

headquartered at the Software Park Hagenberg, the 

Research Unit Medical Informatics is at the focus 

point of high-tech centers in Upper Austria. This 

combination of academic research, coupled with 

entrepreneurial innovation and the motivation for 

new challenges, has turned the department into a 

successful R&D partner for national and international 

projects.

We thank the Upper Austrian State Government for 

the funding of our projects that allows a permanent 

and continuous work on our research activities in the 

Research Unit Medical Informatics.

Contact:

Mag. Dr. Michael Giretzlehner

michael.giretzlehner@risc-software.at

www.risc-mi.at

Research Unit Medical Informatics
Highly specialized software for modern medicine.
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In recent decades, the field of ophthalmology has undergone 

a rapid development. New technologies have enabled 

more sophisticated research methods and microsurgical 

techniques. However, the sub-area of ophthalmology 

specifically dealing with eye motility disorders and visual 

impairment in children is still disadvantaged.

Therefore, it was important to me from the beginning 

of my career to take countermeasures against these 

disadvantages. Most notably, eye motility disorders and 

visual impairments need early diagnosis and treatment. 

The software system SEE-KID attempts to offer an 

experimental platform for the simulation of pathologies 

and to support the evaluation of surgical procedures. 

After more than 10 years of development, SEE-KID has 

now been established as a valuable tool for computer-

aided diagnosis and therapy at national and international 

medical institutions.

For three decades, I have been working with the FAW 

Institute of Dr. Wagner, with the University of Applied 

Sciences Hagenberg, with Dr. Spalt, and, most recently, 

with the RISC Software GmbH. Together, we were able to 

achieve improvements in the diagnosis and treatment of 

visual impairment.

This tradition of cooperation with the University of Applied 

Sciences Hagenberg is continued in theses and joint 

projects on orbital and functional neuroanatomy of the 

brain. DI Wolfgang Freiseisen is continuously supporting 

the further development of our work in a very understanding 

manner; therefore, I would like to thank him and the entire 

supervisory board.

Contact:

OA Dr. med. Herbert Haller

Senior Physician at the AUVA burn unit of the Unfallkranken-

haus Linz

Contact:

Prof. Dr. med. Siegfried Priglinger

Former Head of Orthoptics at the Barmherzige Brüder Hospi-

tal, Consulting Physician at AKH Linz.

The state of science of a time is always a “contemporary 

standard of error” that progress catches up to. The 

multitude of possibilities often leads to overstraining the 

user and increases the importance of software usability.

The BurnCase 3D project started with an idea that 

others had already partially had before. The three-

dimensional representation of the human body as a basis 

for calculations of surface areas in the context of burn 

diagnostics had been tried before, but was discontinued 

due to technical and practical difficulties. However, 

the developers of BurnCase 3D have overcome these 

problems with modern graphics technology. Adapting 

body models to the patient was one of the project’s many 

tasks. BurnCase is a world-wide unique system in regard 

to its three-dimensional representation and adaptation of 

burn patients.

The usage of this system provides clear advantages 

to the user: automatic encoding of diagnoses and 

surgical procedures, evaluability, generation of reports 

and the truly innovative picture archiving. Know-how 

and innovative solutions to problems where others 

have failed, scientific cooperation and networking, 

integration into RISC, and the personal commitment of 

all those involved in the project have made BurnCase 

the internationally accredited, successful project that is 

now envied. To handle such a project, a solid base is 

needed – ideas alone are not enough. Such a project 

requires excellent employees, financing, resourceful 

development, cooperation and commitments. With all this 

available, BurnCase is in very good hands at the RISC 

Software GmbH!

Introductory Remarks by Prof. Dr. Priglinger Introductory Remarks by OA Dr. Haller
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For more than 16 years already, the goal of the research 

project SEE-KID / CEVD is the development of a computer-

based simulation system to support the diagnosis and 

treatment of eye motility disorders. For this purpose, the 

software provides a biomechanical model of the human 

eye, which was developed within the project, as well as a 

3D virtual patient with a realistic visualization of the shape 

and movement of the extraocular eye muscles. On this 

basis, the system allows an interactive simulation of eye 

motility disorders and their surgical correction.

In order to achieve a realistic simulation of a specific 

pathology, clinically measured patient data is entered into 

the program and then an attempt is made to “model” the 

disorder by modifying different parameters in the software. 

Based on the simulated disorder, different surgical 

strategies can be simulated. That way, the best strategy 

for correcting the eye motility disorder of the real patient 

can be evaluated and interactively planned in detail before 

the actual surgery.

For simplifying the input of clinically measured 

data, which is the basis for the simulations, and to 

standardize the collection of data at the same time, the 

implementation of an application was started in 2012, 

which allows the direct input of measured data already 

during the measurement procedure with the help 

of a tablet computer. Since the text input on a tablet 

for entering the master data of a patient is relatively 

time-consuming, a one-way interface to the hospital 

information system (HIS) for the direct import of patient 

master data was also implemented. After completion 

of a currently ongoing trial period, the application for 

collecting measured data will be integrated in the data 

acquisition process of all project partners.

The cooperation with the University of Applied Sciences 

Hagenberg, which was intensified in 2012, also showed 

first results concerning internships and study projects. As 

part of her undergraduate internship in 2012, a student 

developed the basis for integrating the cranial bone 

into the simulation system in a configurable form, which 

allowed the completion of a first version containing the 

skull in October 2012. In addition, a group of students 

worked from March 2012 to February 2013 as part of their 

study project on the modeling and visualization of the 

nerves that innervate the extraocular eye muscles from the 

orbit to the brain. The results of this study project will also 

be integrated into the simulation system in the future.

Finally, in addition to the University of Applied Sciences 

Salzburg, the study program Orthoptics at the University 

of Applied Sciences Campus Wien became a new project 

partner in 2012. Thus, the SEE-KID system is now used 

for the teaching and training of all orthoptic students 

in Austria during their studies. Future work within the 

project will concentrate on the further development of 

the biomechanical model, the simulation of new surgery 

techniques and on the continuation of the work in the area 

of early diagnosis and early therapy of children.

Contact:

DI (FH) Thomas Kaltofen

info@see-kid.at 

www.see-kid.at

Picture: Simulation system showing skull with hidden frontal bone

Picture: SEE-KID workshop at the University of Applied Sciences Salzburg

Research Project SEE-KID / CEVD
Biomechanical simulation of eye motility disorders & strabismus surgeries.
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Beyond 2009, the year in which Linz was European 

Capital of Culture, the SEE-KID project continues to have a 

presence in the exhibition “New Views of Humankind” with 

an installation in the Main Gallery.

The SEE-KID installation at the Ars Electronica Center puts 

the focus on the visitor and analyzes his/her eye movements 

using an eye tracker. Different visual stimuli are presented to 

a test person on a small monitor which trigger different eye 

movement patterns. On a second, larger monitor, the other 

visitors also see the presented visual stimuli superimposed 

with the eye movements of the test person drawn as a 

red line. Thus, different types of human eye movements 

(fixations, saccades, smooth pursuit movements, and 

optokinetic nystagmus) can be directly observed on the 

larger monitor.

Moreover, the biomechanical eye model SEE-KID is used for 

a real-time visualization of the measured eye movements, 

which is projected onto a large screen to give the visitors an 

overview of the inner workings of the complex human eye 

movement system.

Originally, the SEE-KID installation was only planned for the 

years 2009 to 2011, but was extended at least until the end 

of 2013 due to the huge success and the positive feedback 

of the visitors. Therefore, also in the year 2013 visitors are 

given an insight into the different types of eye movements 

and the results of the research project SEE-KID.

Contact:

DI (FH) Thomas Kaltofen

info@see-kid.at

www.see-kid.at

www.aec.at

Acknowledgments: Specifically, we want to thank Prof. Dr. Priglinger for his tireless dedication to the SEE-KID project. We also thank Prim. 

Dr. Neudorfer and Mag. Ausweger of the Hospital Barmherzige Brüder Linz, as well as Prim. Univ.-Prof. Dr. Priglinger jun., Prim. Univ.-

Prof. Dr. Fellner and Dr. Brock from the General Hospital of Linz for their sustained support of our work. Finally, we thank Prim. Priv. Doz. 

Dr. Hörantner of the Hospital Barmherzige Schwestern Ried and FH-Prof. Scharinger, MBA of the University of Applied Sciences Salzburg 

and Ms. Hirmann, MBA of the University of Applied Sciences Campus Wien for the excellent cooperation.

Research Project SEE-KID / CEVD – Partners Ars Electronica SEE-KID Installation
Without our long-standing and reliable partners, our successes would not be possible! Dynamic visualization of different types of eye movements.



90

MEDICAL INFORMATICS

91

Objective documentation and assessment using virtual 

patients is one of the core areas of our Research Unit 

for Medical Informatics.

The origin of this research area lies in the 

BURNCASE 3D project, a software system to 

optimize the assessment of burn injuries. Manual 

determination of the burn extent of patients by the 

attending physician is subject to high error rates 

and individual variation. 

BURNCASE 3D improves the quality of burn 

assessment and documentation by a computer-

aided objective method to determine the burn extent, 

a complete documentation of the entire treatment 

process, as well as the automatic generation of 

medical coding for science and billing. Moreover, the 

standardized collection of all burn-related data allows 

the possibility of objective assesments and analysis. 

The system can be used regardless of country, 

language and institution to support and improve the 

diagnosis and documentation of burn injuries. Through 

the establishment of this software as a standard tool, 

a large amount of scientifically analyzable data could 

be generated, that would be the basis for studies and 

for creating a global expert system to benefit the burn 

treatment. 

The efforts and experiences in this field are a 

door-opener to the world of quality-enhancing 

professional objective documentation and 

assessment of vir tual patients. We are already 

applying our knowledge to the area of chronic 

wound documentation, where objectivity is a major 

issue too, since the success of a wound treatment 

Contact:

Mag. Dr. Michael Giretzlehner

info@burncase.at

www.burncase.at

Figure: Objective and complete documentation of injuries

is strongly influenced by the transparency of 

the treatment and its objectif ication. Wound 

documentation in a chronological and formal way is 

essential for a successful evaluation of a therapy. 

The demand for a comprehensive data collection 

for studies and thus for the establishment of a 

scientif ic basis of a medical expert or decision 

support system has not yet been sufficiently met. 

The QUTIS 3D project fulf i l ls these requirements 

and helps to collect high-quality scientif ically 

analyzable data for chronic wounds.

In order to concentrate the research work in this 

area, we are collaborating with the Ludwig Boltzmann 

Institute for Clinical-Forensic Imaging (LBI-CFI) 

(http://cfi.lbg.ac.at/en). The Institute is concerned 

with the presentation of clinical and forensic data in 

court, which requires the processing of various data 

sources such as images and volumetric imaging 

modalities such as CT and MR. An appropriate 

presentation tool should be developed using their 

experience in the field of clinical-forensic imaging 

together with the experience of the Research Unit for 

Medical Informatics.

Research Project BURNCASE 3D

Figure: Burn documentation by means of the patient-customized 3D model

Objective diagnosis and documentation on virtual patients.
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Acknowledgements: We highly appreciate the help of Dr. Herbert Haller (www.herberthaller.at). He initialized the project with his ideas, 

and without his persistent support on the medical side, such a project could not have been carried out. Furthermore, our thanks go to all 

the partners who have supported our project, especially Dr. Christian Rodemund, Dr. Peter Kompatscher, Dr. Michael Steen, Dr. Werner 

Eisenbeiss, Dr. Lars Kamolz, Dr. David Lumenta, Dr. David Herndon, Dr. Daniel Caruso, Dr. Peter Mailänder, Dr. Jan Dokter, Dr. Bettina 

Lange, Dr. Merlin Guggenheim, Dr. Clemens Schiestl, Dr. Bernd Hartmann, Dr. Matthias Rapp, Dr. Jan Siemers und Dr. Yvonne Wilson.

Research Project BURNCASE 3D – Partners Research Project BURNCAM 3D

The project BURNCAM 3D was started in 2011 as an 

further development of the research project BURNCASE 

3D, which optimizes the assessment of burn wounds. 

Together with the company Delphi Optics GmbH in Lübeck 

(DE), we are working on the integration of the objective 

assessment of the degree of burn into the 3D surface of 

BURNCASE 3D. Digital images of the burn wound are 

captured by means of a special prism lens of the CSCAM 

developed by Delphi Optics. A specially developed 

evaluation algorithm processes the acquired image data 

and calculates the degree of burn, which is indicated 

by false-colors. This false-color image is transferred in 

BURNCASE 3D directly onto the 3D model of the patient 

through a specially developed blend method.

In this manner, a fully objective assessment and 

documentation of the burn injury is achieved for the first 

time. The developed technology may also be applied to 

other depth measuring procedures. Together with the 

company Informatics Holding GmbH, an HL7-compliant 

interface for 3D BURNCASE has been developed, 

enabling the recorded burn documentation to be directly 

transmitted to the hospital information system (HIS).

The BURNCAM 3D project is financed by the State of 

Upper Austria and the EraSME funding program.

Contact:

Mag. Dr. Michael Giretzlehner

michael.giretzlehner@risc-software.at

www.burncam.at

www.delphi-optics.de

Without our long-standing and reliable partner, our successes would not be possible! Software for the objective assessment of burn depth.
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The project CALUMMA (Configurable, Adaptable, 

Lightweight, Universal Meta-Model Architecture) 

has expanded in recent years from a generic data 

acquisition prototype into one of the development 

priorities of the research department Medical 

Informatics.

In 2012, the FFG-funded research project OBIK 

(Ontology-Based Benchmarking Infrastructure for 

Hospitals) was successfully completed. In the project, 

which was conducted under the direction of the 

bachelor’s degree program for Process Management 

in Healthcare of University of Applied Sciences Steyr 

in collaboration with the FAW GmbH, the promising 

CALUMMA prototype could be extended with a solid 

data base and now forms the technological basis 

for conducting more targeted benchmarks. Not only 

was the OBIK project a success from a funding and 

technological point of view, it was also able to meet 

its extremely difficult core task with flying colors to 

identify potentials for optimization in complex hospital 

processes. As a result, OBIK laid the foundation for 

further fruitful cooperation between the partners 

involved. Even apart from OBIK, CALUMMA is 

successfully being used in medical collection projects.

In addition to the aneurysm register of the Institute 

of Radiology of the Wagner Jauregg State Neurology 

Clinic, CALUMMA is now also used at the Institute of 

Neurosurgery for the collection and analysis of surgical 

treatments and their medical outcome. Here, too, 

thanks to CALUMMA, complex structured data could be 

properly captured and evaluated, and the first results 

have already been published. In a cooperative project 

with the State Women‘s and Children‘s Hospital Linz 

with the help of CALUMMA, biometric data is collected 

from several thousand children to be used for the 

creation of statistically accurate 3D surface models 

of children. These allow, e.g., for a precisely tailored 

therapy in the case of a burn injury. Together with the 

company Dioptex, CALUMMA is used for collecting 

and accompanying operational correction of myopia 

and keratoconus, which are carried out worldwide.

In addition to numerous newly acquired projects, 

CALUMMA has been and is being developed 

continuously. Work is currently underway to support 

the user not only in the collection of data, but also in 

the often extremely elaborate preparation and analysis. 

The metadata recorded in the system helps to partially 

or completely automate the complex data preparation 

steps. In this way, the user is able to quickly and easily 

compile and process the data of interest to him/her. 

Moreover, the current trend of visual analytics does 

not pass CALUMMA by. Work is currently going on to 

integrate visualization algorithms that allow users to 

explore and to analyze their data visually. CALUMMA 

thus forms the bridge between data collection and 

data processing and analysis.

Contact:

Dominic Girardi, MSc

dominic.girardi@risc-software.at

www.risc-mi.at

Research Project CALUMMA
Generic web-based collection, validation and analysis of medical data.
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The goal of the research project MEDVIS 3D, which is 

being carried out with the Landesnervenklinik Wagner 

Jauregg, the AKH Linz and the Aesculap AG, is the 

development of a universal software tool for the easy 

and fast reconstruction of aneurysms from medical 

image data (MR, CT, etc.). Based on the intensity data 

of these modalities, our software is able to reconstruct 

and directly visualize the acquired volume in 3D. 

The system marks areas that contain pathologically 

dilated vessels (aneurysms) and calculates various 

measures like diameters or volume. Inlet planes 

can be defined by the user by direct interaction; the 

system automatically reconstructs the vessel pathway 

between those planes. Thus, the software supports 

the diagnosis of aneurysms and allows a quantitative 

assessment of the therapy progress.

Reconstructed 3D geometry data can be integrated 

into a computer simulation model. Using the Finite 

Element Method (FEM), the system can simulate the 

blood flow in the brain. The complex numerical solvers 

are accelerated by the Algebraic MultiGrid method 

(AMG), High Performance Computing (HPC) and by 

modern GPU programming.

Depending on the complexity of the vessel structure, 

one simulation run takes anywhere from several minutes 

up to many hours. Our system can calculate velocity 

and pressure fields, as well as surface stresses at the 

vessel wall, and even determine the displacement of 

the vessel wall by the blood pulse. Thus, the risk of 

a rupture of the dilated vessel (hemorrhage), as well 

as adequate therapy measures, can be derived from 

the simulation results. The system is currently being 

evaluated together with medical experts in clinical 

routine and all results are being stored in a central 

database. This shall lead to a deeper understanding of 

the mechanical processes involved in the development 

and growth of aneurysms.

Developed by the Medical Informatics research 

department of the RISC Software GmbH, the software 

will be evaluated in clinical use and further developed 

with the two leading centers in Upper Austria, the 

Wagner Jauregg State Neurological Clinic of the 

GESPAG and the General Hospital of Linz. The 

research project is financed by the State of Upper 

Austria, the GESPAG, the AKH Linz GmbH and by 

funding from the FFG.

After more than six years of development, a clinically 

usable version of MEDVIS 3D exists and is available 

for download on the website. Since 2013 we have been 

working together with the Department of Neurosurgery 

of the Wagner Jauregg, on the development of a 

haptic surgery simulator that should make it possible 

to realistically practice neurosurgical interventions to 

detach cerebral aneurysms from blood circulation on 

patient-specific models by means of clips.

Research Project MEDVIS 3D

Contact:

DI (FH) Johannes Dirnberger

info@medvis3d.at

www.medvis3d.at

Figure: MEDVIS 3D enables virtual measurements of cerebral vessels

Figure: Cerebral aneurysm with blood simulation findings

Blood flow simulation in the brain on the basis of medical image data.
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Not only as a sign of courtesy, but also as a sign of lived 

mutual appreciation, I would like to pause for a moment 

to address a few words of thanks to everyone who has 

accompanied us in recent years. 

First and foremost, I thank all colleagues of the RISC 

Software GmbH for their personal, dedicated, tireless and 

judicious commitment in the implementation of our projects 

and assignments. Without this highly motivated effort, we 

could not report about so many successful and exciting 

projects in this annual report and in the future.

Our customers and business partners also deserve a 

big and heartfelt thank you for the exceptionally good, 

constructive and respectful cooperation. We have had 

a long-standing, mutually fruitful cooperation with many 

custo mers and business partners. 

Our partners from all sectors of research and economics 

deserve a hearty thank you for the exciting, challenging, 

but always friction-free collaboration. At first, of course, the 

RISC Institute and its Director, Univ. Prof. Dr. Peter Paule, 

have to be mentioned. Furthermore, we thank the friends 

of Logistikum, the FAW,  the FiveIT Hagenberg, as well 

as the many other partners and friends we unfortunately 

cannot all mention here for space reasons. A very big 

thanks goes out to our mentor, the founder and promoter 

of RISC Software GmbH, o. Univ.-Prof. Dr.phil. Dr. h.c.mult. 

Bruno Buchberger, who is not only a great role model in 

many things, but also continually initiates innovative, new 

topics and implements them together with us.

A big thanks also goes to the Supervisory Board of RISC 

Software GmbH, to the Chairperson, Dr. Barbara Romauer, 

and to the Supervisory Board Members Univ.- Prof. Dr. 

Peter Paule (Director of the Institute RISC) and DI Dr. 

Enzenhofer Wilfried MBA (Director of UAR), as well as Mr. 

Wolfgang Resch, who runs the investment management of 

JKU in a very professional and constructive manner.

Last but not least, a big thanks to all those who have 

contributed to the success of this company report, in 

particular to our colleague Cornelia Staub, who has made 

a significant contribution as the overall coordinator.
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