Award Criteria 

A - Erasmus Mundus Masters Courses (EMMCs)

The information below provides guidance on the type and scope of information to be provided by applicants under each of the five EMMC award criteria. Applicants should provide full but concise information on each point. Answers to the questions in italics should form part of this information. The information provided by applicants on the five EMMC award criteria should not exceed 25 pages in total (Font 11 - Times New Roman).
A.1 Academic quality - Course content  (30 % of the max. score)

Under this award criterion applicants have to present the objectives of their EMMC proposal from an academic point of view and its possible contribution to the excellence, innovation and competitiveness of the European Higher Education sector.

	A.1.1 Describe the EMMC objectives (including in socio-economic terms) in relation to the needs analysis in the field(s) concerned.
In our modern society, there are computers everywhere. They are built in our TV's, mobile phones, PDA's, cars and medical equipment. They control our traffic lights, airplanes, pacemakers etc. Moreover, many of these devices are nowadays connected with each other via the internet (either wired or wireless). The amount of software which is needed to control all these devices and the communication between them is enormous. So is the amount of systems we daily use while their complexity increases rapidly: smart phones, multi and many core systems are commonly used. In our daily life we all feel the consequences of this increasing complexity: practically all devices we currently use contain errors. Yet, our whole society is becoming more and more dependent on the correct operation of these systems. A failure may influence our daily life, our health, it may lead to security problems, and our life may even be on risk when we use safety critical systems. The consequences of failure, both socially as well as economically, can be disastrous. 

Several leading industrial companies as well as the academic area have recognized the need for experts of High Assurance Software (HAS), i.e. software we can manage and trust. (For example High Assurance Software Development (2010) by David Burke, Joe Hurd and Aaron Tomb, http://code.galois.com/paper/2010/HighAssuranceSof , Software for Dependable Systems: Sufficient Evidence? by Daniel Jackson, Martyn Thomas, and Lynette I. Millett, http://www.nap.edu/catalog.php?record_id=11923 and High Assurance Software Systems by Ing-Ray Chen and Bojan Cukic, http://comjnl.oxfordjournals.org/content/49/5/507.full). 

So, what can we do about it? How can we obtain High Assurance Software? We somehow need to have a better control over the reliability of our software. Software usually consists of many parts, each of them requiring accurate and careful design and construction. It is no longer possible to develop systems without a clear understanding what has to be constructed and what the properties of the various components have to be. The solution is mathematical models. The interior of our systems can be captured very well by mathematical models, which are the basis for understandability, the quality of the software construction process and the quality of the final resulting solution. 

Mathematical models can be used for all stadia of the software construction. They can be used to specify the desired behaviour beforehand. They can be used to discuss a design with the costumer They can be used to show properties of a design and to automatically generate the software which is then correct by construction. Moreover, and they can even be used to validate the real behaviour of the resulting system with the required one. 

There is another important advantage of working this way. The traditional software construction process requires a lot of time consuming hand coding. As a consequence, this task is commonly out-sourced to non-European countries. It has a disadvantage that it causes additional overhead because one has to specify and communicate to third parties what has to be done. By automatically generating code from the model, out-sourcing is not needed any longer. 

However, constructing software this way requires highly educated, mathematically schooled, software professionals. An education in traditional programming languages and software development techniques no longer suffices. We need to educate students in well-defined mathematically based software construction methodologies, programming languages and tools with which reliable systems can be developed. The need for such an approach has also been recognized by large companies like Microsoft, Ericsson and CapGemini. For instance, Microsoft Research lab in Cambridge focuses on the use of mathematically based functional programming languages. Functional languages are not only suited to express algorithms in a concise mathematical way, but are also suited to be evaluated on multi-core architectures. Microsoft has not only developed Haskell, which is a popular research language at European Universities, but also F#, which recently has been added to the commercial Microsoft software development toolkit. 

The goal of the HAS programme is to train professionals capable of creating and working with mathematically based software models hence obtaining high assurance software systems. Due to the mathematical approach, students who want to attend this master programme have to be excellent. In the European countries, there are many job opportunities and positions open for graduates in the area. This claim is supported by the topics of the recent European labour market conferences. The demand for highly educated programmers and program designers can also be observed. They forecast that the need for IT experts will continuously grow until 2015 in the whole world, especially in Europe. 

High assurance software must always perform certain key functions without failing. To achieve this, convincing evidence must be given that there are no software errors that would interfere with the software's key functions. The majority of software built today does not live up to these high quality standards, and the development of High Assurance Software is currently done by specialists. In a well functioning society the usage of high quality software is essential. 

There is a wide range of areas that are fundamental in high quality software development. (Without being exhaustive: theory of types, type systems, formal semantics and correctness, compiler construction, software development processes, project design and implementation with strong emphasis on functional programming and its practical use, distributed systems, embedded languages, model checking and model based testing, generic programming, static analysis, proof systems, proof carrying code, language-based security, hardware description and verification, and stochastic decision models.) Our EMMC programme engages in providing insight in these topics and several more. 

The general objectives of the HAS Master Course are: 

· provide a top quality master course offering several specialization possibilities in the field of Computer Science 

· provide a unique and multi-disciplinary joint training programme of the expertise of the participating universities 

· train professionals 

· improve the industrial and academic sectors’ long-standing collaboration (R&D projects) and contribute to its European integration 

· promote the profile and visibility of the European Union in the field of Computer Science

	A.1.2 Explain the EMMC's added value compared with existing masters courses in the same field at national, European and international level.

To our best knowledge, there is no EMMC that focuses directly on mathematically based, model driven development of high assurance software. 

High Assurance Software is a very specialized field in software engineering. The majority of software built today need not and does not meet the requirements of functional correctness. However, as society becomes more and more dependent on computer systems, the volume of mission-critical applications is growing. The level of quality required in these domains is achieved by highly educated specialists. Such experts are increasingly demanded by industry. Master programmes on software engineering provide a broad range of knowledge to students. The breadth of these programmes does not allow to go deep in the field of high assurance software development required by this specific segment of business. Our programme will train high assurance software experts for the global labour market of software industry in general, and for the European labour market in particular. On the one hand, our HAS Programme, under the auspices of our industrial partners, will develop competences required for a software engineer (management, design, implementation). On the other hand, the Programme will provide deep theoretical knowledge necessary in this field, and the skills to apply this knowledge in practice. The excellent students completing our programme will be able to produce not only typical software systems, but also complex mission-critical ones. Concerning rapid technological changes, curriculum development and industrial cooperation is inevitable in this sector. Our cooperation will contribute to curriculum development by creating teaching material in new fields of informatics (e.g. multicore programming, parallel functional programming), while also paying attention to the requirements of the industry. By incorporating the best practices of the software development industry (as can already be experienced in the currently running Feldspar joint project between Eötvös Loránd University and Chalmers University of Technology) innovation is also highly promoted. The subjects will cover special fields of functional programming. Several modules will contain new, state-of-the-art knowledge, not covered by existing curricula. 

These indicate benefits for both the research and the development side when the highly qualified HAS EMMC students work out their theses in state-of-the art topics in collaboration with industry or academic research projects. In conclusion, the added value of the HAS EMMC programme is that through the combination of partners’ expertise and innovative courses it offers a unique, truly integrated master programme, covering all aspects of functional programming, an emerging field of computer science. 

HAS EMMC offers a unique environment for prospective students to work in labs with close ties to industry, for developing special skills and acquiring unique knowledge on understanding the real needs and tools of industrial high assurance software development processes. The pilot lab currently works within the framework of a successful ELTE project on refactoring and static analysis methods and toolset for complex telecommunication software developed at Ericsson in Erlang. (The project has been running at ELTE since 2006 involving about 60 master and PhD students.) Ericsson extends the scope of this cooperation to analyse complex mission critical industrial software written on other languages and intends to start its Software Technology Lab at ELTE. 

Furthermore, ELTE has a cooperation contract with cca 100 IT companies providing additional possibilities for joint projects involving students and for internships and ELTE is the leading institute of EIT ICT Labs KIC Budapest Associate Node, member of a European network of universities giving excellent education in ICT and of leading IT companies covering 80% of European ICT research, development and innovation. Prospective HAS students will have the possibility to access this programme and network via ELTE. The HAS programme utilizes the ideas of the EIT KIC initiatives, providing unity of education, research and innovation in high assurance software development. 

	A.1.3 Present the structure and content of the EMMC and justify the added value and relevance of the mandatory mobility component.

I. The Consortium
The HAS Programme is a truly integrated programme, a well-structured international framework with high academic quality. In this proposal four educational institutions are proposing a joint master course in Computer Science. The partners have been collaborating in several grant programmes in the past years, and all have extensive worldwide networks of both research and industrial partners that are active in the field of Computer Science.

1. Eötvös Loránd University, Budapest, Hungary
ELTE Faculty of Informatics has extensive relationships with over 40 European universities. The main areas of academic cooperation are joint programmes: training and research projects, joint degrees, curricula development and organizing international conferences. Student and staff mobility is supported by Socrates, Erasmus and CEEPUS projects. ELTE Faculty of Informatics is the coordinator of the Hungarian Node of EIT ICT Labs Consortium.
ELTE has been awarded Excellent Research University by the Minister of Education and Culture. The award is a result of the contribution of the university to top-quality research and education activities in Europe.
ELTE’s 2-year-old CS master was accredited in 2007, which is a new version of the previous 5-year CS master running since 1975 (first CS master in Hungary). In the new Bologna system 60% of all students applying for CS master in Hungary choose ELTE, as first choice. All of the students graduated from ELTE find highly respected jobs.
ELTE Faculty of Informatics has been organizing the Central European Functional Programming School every second year since 2005. The school promotes the education of the functional programming languages, software technologies and programming methodologies. Furthermore, it helps to strengthen the cooperation between the academic and the industrial sector. Although the summer school is not part of the EMMC programme, there are certain elements which can be used as a basis for the new curriculum.
A long-term collaboration with industrial partners ensures research in field for participating students. ELTE has internship agreement with the following companies and research institutions: ATIGRIS, BalaBit Bt., BergHolz Ltd., Care All Ltd., Deverto Rendszertechnika Ltd., DIGIC Pictures Ltd., Intersoft Informatika Ltd., IPDS 2006 Ltd., IQSYS Ltd., iSEC-IT Ltd., IT Services, Justice, Kancellár.hu Ltd., Lufthansa, MelorIT Ltd., Mito Europe Ltd., Morgan Stanley, MŰISZ Iskolaszövetkezet, Nav N Go, Nokia NSN, Planiméter Ltd., Rudas és Karig, Siemens PSE, Tata, TechTalk, Ulyssys Ltd., Uratim Ltd., Vertesz Elektronika Ltd., vintoCon, Ericsson.

2. Chalmers University of Technology, Gothenburg, Sweden
The Department of Computer Science and Engineering (CSE) is strongly international, with about 70 faculty and 70 PhD students from about 30 countries. CSE provides a dynamic research environment and has groups of world renown in a number of fields. The Department of Computer Science and Engineering offers BSc- and MSc- and PhD-level education in a broad range of subjects: Algorithms, Computer Security, Dependable Computer Systems, Distributed Systems, Formal Methods, Integrated Electronic System Design, Language Technology, Logic, Networks and Software Engineering. The CSE education includes almost 150 courses offered to around 20 different programmes at two universities. The Department is joint between Chalmers and the University of Gothenburg, where the university part is included in the IT Faculty. The research spans the whole spectrum, from theoretical underpinnings to applied systems development. There is extensive national and international collaboration with academia and industry. Industrial collaborators in Sweden include Volvo, Saab, Ericsson and Saab Space, as well as many smaller IT companies.

3. Radboud University, Nijmegen, The Netherlands
The Nijmegen Institute for Computing and Information Sciences (iCIS) is part of the Faculty of Science of the Radboud University Nijmegen, and is responsible for the academic programmes (BSc- and MSc- and PhD-level education) in Computing Science and Information Sciences. The mission of the Institute for Computing and Information Sciences is to improve analysis and development of computer-based systems, through mathematically founded theories, methods and tools. iCIS’ main research focus is the quality of software (e.g. model based software development, functional programming, generic programming), with an emphasis on reliability, correctness (type theory, proof systems, model checking, test systems), security, architecture and system alignment. In 2010 all the computer science institutes in the Netherlands have been assessed and Nijmegen scored best (5 out of 5 points). Nijmegen plays an active role in the organization of / participation in international summer schools such as the Advanced Functional Programming School (AFP), and Central European Functional Programming School (CEFP).

4. Babeş-Bolyai University, Cluj-Napoca, Romania
Babeş-Bolyai University is an academic public institution aiming to promote and sustain the development of specific cultural components within the local, regional, national and international community. The University has almost 50,000 students in 21 faculties, 1,700 experienced teaching staff members. 15 of our 21 faculties provide both a Romanian and a Hungarian curriculum, and 9 of them provide both a Romanian and a German curriculum. This multicultural structure is the same in the case of the post graduate and the short-duration curricula offered by the University's network of 18 colleges located throughout Transylvania. Affiliations: European Universities Association, Magna Charta Observatory, International Association of Universities, The Alliance of Universities for Democracy, Danube Rectors´ Conference, European Association for International Education, Santander Group etc. More precisely, our University proposes long and short-term academic studies for 105 specialisations.

II. The structure of the programme
The full programme consists of 120 ECTS. The HAS programme is a two year - two location programme, where the participating students spend 1 year per location, i.e. they study at two of the four partner organizations of two different countries. While each of the organizations offer a number of courses on masters level in high assurance software, by combining them, a wider spectrum of courses become available and they can be followed as courses of regular masters programmes.

The two year programme contains a warm-up summer school (2 ECTS), a common module (28 ECTS), three elective modules (3*15 ECTS), an industrial-like, research-project module (with a joint summer school, 15 ECTS) and the master's thesis work (30 ECTS). Students start their studies in a joint, 2 week long warm-up summer school, organized by one of the participating universities. After it, they spend the first year (the first two semesters) at one of ELTE, Babes-Bolyai and Radboud universities (home university). The students have two possibilities. According to the first one, they take the common module and two elective modules at the first university, then they choose their second university (host university), where they take a third elective module, join in a research project and write their master's thesis. According to the second option the students take only one elective module at their home institution, join in a research project there and then take two elective modules at the host university, where they write the master's thesis. In both cases all partners can be chosen as host institution (except the first university). After the first year a joint summer school is organized to support knowledge transfer in the industrial project. In the research project students can try out themselves in project team work: design and develop together a high quality complex system, create documentation, keep deadlines, present the achieved results etc. The master's theses will be supervised by at least two supervisors, from the home and host universities, respectively, and depending on the topic of the thesis, an additional one from an industrial partner can be involved. Successful students receive a double degree of Master of Science in Computer Science, recognized by the corresponding partners.
Alternative I. 
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Alternative II. 
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Common Module (offered by ELTE, Babes-Bolyai University and Radboud University) 

· Type theory (6 ECTS) 

· Formal Semantics (6 ECTS) 

· Correctness (5 ECTS) 

· Advanced Functional Programming (6 ECTS) 

· High assurance object-oriented software engineering (5 ECTS) 

Elective modules of ELTE 

· Analysis and Design of Distributed Software 

· Analysis of Distributed Systems (5 ECTS) 

· Design of Distributed Systems (5 ECTS) 

· Development of Distributed Software (5 ECTS) 

· Formal Methods 

· Formal Methods in Software Engineering (5 ECTS) 

· Component-based Software Development (5 ECTS) 

· Reverse Engineering of Complex Software Systems via Static Analysis (5 ECTS) 

Elective modules of Chalmers University 

· Language technology 

· Hardware description and verification (7.5 ECTS) 

· Language-based security (7.5 ECTS) 

· Dependable systems 

· Fault-tolerant computer systems (7.5 ECTS) 

· Network security (7.5 ECTS) 

Elective modules of Radboud University 

· Model Based Software Development 

· Design of Embedded Systems (6 ECTS) 

· Model Based Compiler Construction (6 ECTS) 

· MBSD project (3 ECTS) 

· Verification and Validation 

· Model Based Testing Techniques (6 ECTS) 

· Analysis of Embedded Systems (6 ECTS) 

· Verifcation and Validation project (3 ECTS) 

Elective modules of Babes-Bolyai University 

· Security 

· Computer System Security (7 ECTS) 

· Cryptography (8 ECTS) 

· High Assurance Artificial Intelligence 

· Advanced Methods of Data Analysis (5 ECTS) 

· Stochastic Search Methods (5 ECTS) 

· Stochastic Modeling of Data (5 ECTS) 

	A.1.4 Justify the learning outcomes relevance in view of the students' future academic opportunities (e.g. at doctorate level) and employability.

The direct learning outcomes of the programme are highly qualified skills gained by the students in the field of high quality software development. Students successfully completing the HAS program will be prepared for a career either in research or in any profession requiring a scientific approach to computing. There is an emerging demand for engineers capable of developing high quality software in the industry. Graduates will be able to develop mission critical software in any area where it is inevitable. Our students will have the knowledge to address the growing software complexity in the high-tech industry. They will easily find jobs at companies like Ericsson, Morgan Stanley, Intel, Microsoft Research, Evoline, Codespring, Frs Global, CapGemini, Philips and Thales. See also the attached support letters from some of our industrial partners.
In addition, our graduates will have the possibility to continue their studies as PhD students in relevant fields. Many European universities seek well-trained professionals for their research projects. Students who graduate in the EMMC programme stand a good chance for being successfully admitted to such positions. The quality of an HAS master thesis will be that high that we expect that commonly it will lead to a paper to be presented at an international conference.
A HAS graduate will also have acquired the folowing skills: 

· Mastery of High Assurance Software development at an advanced level; 

· Knowledge, understanding, and application of sophisticated, mathematically based technology methods and methodologies required for design and implementation of software systems; 

· Knowledge of the theoretical and practical foundations of programming languages; 

· Theoretical knowledge and practical application of programming paradigms and design patterns; 

· Knowledge, understanding, and application of mathematical modelling techniques in software technology; 

· Analysis, synthesis, utilization of distributed and multi-layered systems; 

· Implementation of distributed systems in different environments and technologies; 

· Knowledge and application of high-performance and parallel computation models; 

· Capability of working in real industrial projects; 

· Capability of working in a research topic; 

· Capability of presenting his/her own or the project team's research result; 

· Capability of working and learning independently; 

· Capability of understanding and solving a variety of complex tasks by integrating the knowledge gained form the various modules; 

· General creativity and problem solving attitude. 

	A.1.5 Justify the relevance of the consortium composition and the expertise of the key academic staff involved to achieve the EMMC objectives.

ELTE 

At Eötvös Loránd University, a corresponding Masters Course is run by the Department of Software Technology and Methodology and by the Department of Programming Languages and Compilers of the Faculty of Informatics, headed by Prof. László Kozma and Prof. dr. Zoltán Horváth. Research groups hosted at the department mainly focus on functional programming, compiler construction techniques, program analysis, program transformation, program refactoring and formal verification. These areas have great significance in high quality software development as foundational topics and are imperative for the specialization subjects as prerequisites.
In addition to the core courses, ELTE will offer two elective modules, namely: 

· Analysis and Design of Distributed Software (15 ECTS) 

· Formal Methods (15 ECTS) 

ELTE is a real specialist in these areas, which is clearly shown by the research projects listed below. Several of these projects are co-funded by industrial partners of the university. Students, including international ones, are continuously involved and receive credits for their research activities.

· Refactoring Erlang Programs: Refactoring of programs written in the Erlang functional programming language and analysis of effects of the various program transformations. Supported by Ericsson Hungary. URL: http://plc.inf.elte.hu/erlang/. 

· Domain-Specific Language for Digital Signal Processing: Definition of a high-level language embedded in Haskell that allows description of signal processing algorithms in a platform-independent manner. Partner university: Chalmers University of Technology, Sweden. Supported by: Ericsson AB. URL: http://feldspar.inf.elte.hu/. 

· Software Quality of Open Document Format Applications: Providing assistance for building secure and reliable mobile ODF applications targeted for production systems. Supported by the National Technology Programme A2 grant. 

· HypereiDoc: An XML-based framework supporting distributed, multi-layered, version-controlled processing of epigraphical, papyrological texts in a modern critical edition. URL: http://hypereidoc.elte.hu/. 

· Analysis of F# Programs: Design and development of support tools for enhancing programmer efficiency, like code analyzers and refactoring tools for the functional programming language F#. Supported by Morgan Stanley. URL: http://plc.inf.elte.hu/fsharp/. 

· Grid: Design methodology of parallel and distributed programs and development of a formal model for specification and verification of parallel and distributed programs in a Unity-like way. URL: http://aszt.inf.elte.hu/~grid/. 

· Feldspar (Functional Embedded Language for Digital Signal Processing and Parallelism) project. URL: http://feldspar.inf.elte.hu/ 

The Feldspar project is an excellent example on how the co-operation of universities strengthen the European innovation potential. The Feldspar language is developed as a high-level domain specific language to substitute untrusted and hard to maintain low-level C code in mission-critical digital signal processing software components of hyper-complex real-time telecommunication systems. The need was recognised by Ericsson. The new approach supports high assurance software development using state-of-the art model-checking methods of the compiler and easy to verify functional programming constructs in the applications. About 20 master and PhD students are involved in this innovative R&D project at ELTE and Chalmers, so this is a pilot project on how to integrate new methods of education in computer science masters and how to educate software architects with very high level competitive skills in cooperation with leading European companies. In March 2011 Ericsson Hungary announced that it would create 150 new R&D jobs in Budapest in addition to its 1000 R&D employees already working there. Ericsson said that they had taken this decision based on the excellent education of CS graduates and successful cooperation with the co-located IT faculties of ELTE and TU Budapest. 

ELTE has been coordinating a regional CEEPUS network of 11 Computer Science Departments in Central Europe since 1998, Babes-Bolyai is one of the members. The curricula developed by the HAS consortia will act as a catalysator via this network to develop the CS education in Central Europe towards the competitive HAS concept. The network works effectively, organizes successful summer schools biannualy publishing lecture notes in the highly respected Springer LNCS series and has received twice (in 2004 and 2007) the Minister's Prize of Excellence of CEEPUS member states as the best CEEPUS network among cca 50. 

Chalmers University 

At Chalmers, the HAS master is given by the Department of Computer Science and Engineering. The mainly involved divisions are: the division of Functional Programming (prof. John Hughes, dr. Emil Axelsson) and the division of Computing Science (prof. Thierry Coquand, specializing in program correctness and type theory). Chalmers contributes to the HAS program by offering two elective modules, namely: 

· Language technology (15 ECTS) 

· Dependable systems (15 ECTS) 

The core module is not offered at Chalmers due to incompatibility with the structure of existing masters courses. 

Research projects in these areas being performed by Chalmers are: 

· Lava: a language for hardware description and verification; 

· QuickCheck: a DSL for specifying and testing programs. QuickCheck is already being used in industry; 

· PolyP: a language for generic functional programming; 

· Feldspar: a language for digital signal processing (developed together with Ericsson); 

· Obsidian: a language for GPU programming; 

· Chalk: a language for high-level micro-architecture exploration (together with Intel); 

· FunC: Putting FP to work using DSLs. We apply functional programming techniques, especially domain-specific languages (DSLs) embedded in Haskell and Erlang, to the design and verification of complex software, taking motivating examples from the telecom domain. 

· RAW FP: Chalmers' functional programming group has recently received a grant of 2,700,000€ from the Swedish Foundation for Strategic Research to work on Resource Aware Functional Programming; 

· ProTest: develop software engineering approaches to improve reliability of service-oriented networks. URL: http://www.protest-project.eu 

· GSDP: Domain Specific Languages for Modelling Global Systems. URL: http://www.gsdp.eu/ 

· ForMath: develop libraries of formalized mathematics concerning algebra, linear algebra, real number computation and algebraic topology. URL: http://wiki.portal.chalmers.se/cse/ForMath 

· EternalS: Trustworthy Eternal Systems via Evolving Software, Data and Knowledge, A Coordination Action in FP7-ICT-2009; 

Radboud University The Nijmegen Institute for Computing and Information Sciences (iCIS) focuses on the quality of software. In this HAS master, two departments are involved: the Model Based System Development Department (prof.dr.ir. Rinus Plasmeijer, specialized in Software Technology, functional programming and generic programming techniques and prof.dr. Frits Vaandrager, specialized in Embedded Systems) and the Foundation group of the Intelligent Systems Department (prof.dr. Herman Geuvers, specialized in mathematical theories concerned with computability, provability and complexity). In addition to the core courses, the Radboud University will offer two elective modules, namely: 

· Model Based Software Development (15 ECTS) 

· Verification and Validation (15 ECTS) 

Research projects in these areas being performed by Nijmegen are: 

· FVDAM: Formal Verification of Deadlock Avoidance Mechanisms. The FVDAM project is concerned with the formal analysis of deadlock avoidance mechanisms implemented in networks on a chip (NoCs). 

· ARTS: Abstraction Refinement for Timed Systems. The goal of this project is to automatically construct abstractions of embedded system models (e.g. real-time UML) that contain sufficient information to analyze timing behavior of the original models but can still be analyzed using real-time model checkers. 

· Quasimodo is a European research project funded by the European Commission under the IST framework programme 7 for Information and Communication Technology, ICT. The objective of the Quasimodo project is to develop theory, techniques and tool components for handling quantitative (e.g. real-time, hybrid and stochastic) constraints in model-driven development of real-time embedded systems. 

· Controlling Dynamic Real Life Workflow Situations with Demand Driven Workflow Systems. An embedded domain specific language is defined hosted in a functional language. From a workflow description a running web-based workflow management is generated using generic programming techniques. 

· Dynamic workflows tool for planning military operations and crisis management. Financed by the Royal Dutch Navy. 

· LaQuSo: LaQuSo stands for 'Laboratory for Quality Software' and is a cooperation with the Technical University of Eindhoven aimed at transferring scientific software analysis techniques to a commercial setting, via contract research. LaQuSo takes state-of-the-art methods, techniques, and tools on software product quality analysis developed during more fundamental/strategic research and applies, validates and deploys them in industry (e.g. NUON, AIA, Opt2Vote Ireland) and government (e.g. Ministry of Inner Affairs, Scottish government). 

Babes-Bolyai University In this HAS master, two departments of the Faculty of Mathematics and Computer Science are involved: the Department of Mathematics, Chair of Applied Mathematics (Dr. Anna Soós, Vice-dean of the Faculty of Mathematics and Computer Science, specialized in determinist and stochastic fractals and stochastic analysis) and the Department of Computer Science (Dr. Zsolt Darvay, the head of the Hungarian Line of Study in Computer Science at BBU, specialized in object-oriented software development, design patterns and optimization methods, Dr. Horia F. Pop, Professor of Computer Science, specialized in Fuzzy Sets, Intelligent Data Analysis, Soft Computing, Artificial Intelligence and Programming Languages and Methodologies, Dr. Lehel Csató, Associate Professor, specialized in machine learning and probabilistic methods in robotics and Dr. Simona Motogna, Associate Professor, specialized in Formal languages and compiler design methods and Semantics of programming languages). 

In addition to the core courses, the Babes-Bolyai University will offer two elective modules, namely: 

· Security (15 ECTS) 

· High Assurance Artificial Intelligence (15 ECTS) 

Research projects in these areas being performed by Babes-Bolyai are as follows: 

Partners outside the European Union: Subotica Tech, Subotica, Serbia and the African University of Science and Technology (AUST), Nigeria. Their role is to promote the HAS EMMC in their region and to encourage potential students to apply. These partners will provide students with a valuable opportunity to continue their studies and widen their scopes in the field of informatics. Having these two members among us is mutually beneficial, as the leaders of the information technology professionals from the West-Balkan and Middle-Africa region help to strengthen the multicultural aspects of the EMMC programme.

	A.1.6 Explain the EMMC interaction with the professional socio-economic/scientific/cultural sectors concerned.
The consortium members have a long history of co-operation with industrial partners, mainly within the confines of research projects (see the previous section for further details and examples). In addition, top experts of industrial partners have been involved as invited lecturers – on average 8 lectures are given per semester per organisation – at events organized by the partners. We plan to keep this tradition in the EMMC programme, as well, in order to warrant this added value and to offer knowledge and hands-on experience in areas that are required by the industry.

Researchers from Microsoft Research, Ericsson, Erlang Solutions, Intellifactory, Morgan Stanley, Qwiq A.B. etc. have presented state-of-the-art software technologies. There is an advisory board of the industrial partners at the faculty. Its main goal is to enhance the existing curricula by offering a breadth of view on the technologies used in the industry and by providing knowledge on the new trends.

In addition to the high level of theoretical training, the relationship with the business community, the joint research and development projects offer up-to-date practical knowledge and experience to the students. After completing any of the programmes, students may easily find employment at companies or institutions that deal with computer science developments, map making, services or innovation (e.g.: building integrated data processing systems for large companies and banks; managing electronic trading and electronic money transfer; solving telecommunication problems; programming networks and mobile phones; image recognition; computer-assisted design; image processing; preparing multimedia applications; computer graphics, animation and games).

Last but not least, one of the main goals of the programme is to reduce the cultural differences between students from different countries, which in the long run can considerably contribute to the prosperity and social welfare of all stakeholders. This is a great, mutually beneficial opportunity that should not be missed.


A.2 Course integration (25% of the max. score)

The Course Integration criterion focuses on issues related to the way the EMMC will be implemented in and across the partner institutions as concerns the delivery of the course itself as well as the students' selection, admission, examination and results recognition mechanisms.

	A.2.1 Justify the extent to which the EMMC is organised in a truly integrated way.

The curriculum was designed in terms of coherency. In general, student progression in achieving the best learning outcomes was kept in mind during the design phase as one of the most important objectives. 

The 28 common credits consist of subjects that will be taught at each partner sites in the same way, with the same content, and same examination methods will be applied. The subjects of the 45 elective credits are made up of modules that are also developed jointly, but each partner university had their expertise woven into them. The content, however, was complementarily chosen, and thus these subjects are still strongly related and interrelated with each other. There are also redundancies implemented in the curriculum, which means that certain subjects are taught at two, three or even at all four partner universities. This ensures that the core subjects are all available for students at any locations. 

The joint work on curricula development related to HAS has a long record. ELTE and Radboud University run a joint TEMPUS project in 1991, when a cooperation started on functional and parallel programming with emphasis on verification and synthesis of correct software components. There has been an intensive students and staff exchange at master and PhD level for 20 years, resulting in research cooperation in software technology, joint supervision of master and PhD theses and joint papers. Prof. Rinus Plasmeijer received Doctor et Professor Honoris Causa of ELTE in 2008 and he gives a master course every academic year on Advanced Funtional Programming as part of the CS master Software Technology Curricula at ELTE and is a member of the PhD school of Informatics of ELTE. 

Several professors of ELTE has been involved in the education of CS at University Babes-Bolyai since 1994. Prof. Zoltán Horváth has been responsible for two courses (verification of parallel and distributed programs, advanced functional programming) at Cluj as guest professor since 2007. There is an intensive staff and student exchange based on the CEEPUS network initiated by ELTE and Babes-Bolyai in 1998 and received Minister's Prize of Excellens in 2004 and 2007. ELTE and Babes-Bolyai has been running a double degree joint PhD course in Computer Science for 3 years. Prof. Anna Soós and Prof. Horia Pop are members of the PhD School of Informatics at ELTE. 

ELTE and Chalmers have been running a joint R&D project on the digital signal processing domain specific high level functional language Feldspar in cooperation with Ericsson AB for three years and exchange students involved in this project. There are joint papers, regular workshops and meetings on research cooperation between the two teams. 

All four institutions are involved in the organization and implementation of the biannual CEFP advanced functional programming schools supported by the Eramus intensive programme and the CEEPUS H-19 network. 60 excellent European master and PhD students are participating in the CEFP schools, the lecture notes of which are published by Springer in LNCS.

	A.2.2 Justify the extent to which the EMMC is recognised in participating countries and leads to the award of an official degree by each of the partner institutions concerned. Describe the type of degree(s) that will be awarded to successful students.
All courses carried out at the partner institutions will be validated seamlessly as partners mutually recognise the quality of their teaching staff and research groups. Owing to the higher level of cooperation, each HAS student working on their masters thesis are assigned two supervisors, one from University 1, and the other one from University 2 of the three participating institutions. The task of the supervisors is to ensure that their joint student has acquired the skills necessary to present his or her results to other experts or to the general public. 

A student will receive two diplomas upon completing his or her studies. These are the diplomas of Univ. 1 and Univ. 2, where the student in question spent his or her studies, and where the supervisors of his or her Masters Thesis were assigned from. 

Every institution recognizes the completed courses of all other participating institutions as an equivalent to their corresponding courses in the same topic, and accept them without any further procedure. This principle guarantees that the students who have completed their studies during the semesters will receive the degree from the universities where they have had their studies. It is possible because all members of the consortium offer courses of high standard on the same topics in the field of modelling and the application of models. 

Eötvös Loránd University: The Computer Science Master has been running at Eötvös Loránd University since 1975 (first CS master in Hungary). ELTE’s 2-year-old CS master was accredited in 2007, which is a new version of the previous 5-year CS master running since 1975. After introducing the Bologna system ELTE is still running both masters: we still have students taking part in the 35-year-old 5-year-long CS master education and new students participating in the new, Bologna-type two-year-long. As the most important step of the accreditation process was completed, the Faculty Council of the Faculty of Informatics of ELTE has approved of the HAS master programme. (The one year formal accreditation process of masters in Hungary is done at a national level by the Hungarian Accreditation Committee (MAB). 

Currently ELTE’s CS master is running with 3 specializations: Software Technology, Information Systems and Modelling. The EMMC is the fourth specialization. International double degree courses need additional permission from the Hungarian Accreditation Committee, so the accreditation procedure of HAS EMMC is under way, and since it is considered a new specialization of an existing and already accredited master programme, we expect that the procedure will run smoothly. 

Radboud University: HAS EMMC has already been recognised. 

Chalmers University of Technology: The HAS MSc application has been approved by the president of Chalmers. Chalmers will award a degree of "Master of Science (120 credits)" to successful students in the HAS MSc course. Sweden has recently changed the law to also allow for joint degrees and this possibility is being actively explored at Chalmers. 

Babeş-Bolyai University: The Computer Science Master has been running at Babeş-Bolyai University since 1991. The new Bologna-type 2-year-long CS master was accredited in 2006 and started in 2007. The accreditation procedure of the HAS EMMC will be completed by BBU till October 2011. BBU will award a degree of "Master in Computer Science" to successful students in the HAS MSc course.

	A.2.3 Describe the consortium joint student application, selection and admission procedure.
The consortium aims to select the best students for its high-quality master programme, which is why it has developed a unique joint application, selection and admission procedure. The main communication platform, the HAS website serves as key point for the on-line application. People interested can find all necessary information about the programme including entry requirements and admission process. Applicants are to fill in the on-line application form and to upload attachments as the scanned version of the following documents: Bachelors degree in Computer Science with a course list; language certificate – if it is not TOEFL, but some equivalent, the system is also to be described; a motivation letter written in English, a curriculum vitae, results and publication record achieved in the field – in English (optional but highly recommended; the bachelor thesis is also accepted – bonus points), professional experience (optional). If applicants meet any infrastructure related problems to scan and upload their documentation, the consortium associated partners are willing to help them, and so do members of the Hungarian Science and Technology Attaché Network.

Applicants have to give a priority list ranking the universities they want to study at (the consortium will organize the management of the master programme being observant of the students’ preferences).
All applicants shall apply till 1st January (both prospective scholars and self-paying students) and till the end of the first week of January the consortium coordinator compiles a database out of all available data. Being the coordinating institution, ELTE is responsible for the preselection procedure, which aims to decide whether the application is appropriate or not and whether the applicant is good enough to get a scholarship or not (deadline: mid-January). Once preselection is done, the four academic coordinators rank the students and the first 75 are invited to be interviewed by the Joint Examination Committees (each academic coordinator delegates a representative of his/her university). The interviews will take place via videoconference around the first week of February (applicants are informed of this date before they submit their on-line application). This 3-day-long procedure (25 students are interviewed a day) aims to select the best applicants, so prospective students have to take the following examination: after a short conversation about the motivation of the candidate, he/she has to explain a problem from the list published on the HAS website and the solution of the task he/she had to submit one week before the interview (the task is sent to all applicants selected for the interview in e-mail). The interview also serves to check the applicants’ language skills. On the fourth day the four academic coordinators decide the final ranking of the applicants taking into consideration all results. The list of prospective grantees is elaborated and sent to EACEA till the end of February. Accepted students are sent an official letter with a to-do list with all necessary information: visa application, registration, accommodation, invitation for the warm-up summer-school etc. A deadline for feedback is given, and the students have to fill in an on-line registration form, submit, print and send it by post in 15 days.
With respect to human rights and gender equality, the consortium intends to ensure balanced gender participation without prejudice to the criterion of academic excellence, and therefore a question about the gender of the applicant is asked in the on-line application form. Applicants are also to inform the consortium about any disability, as it aims to promote the inclusion of people with special needs - without prejudice to the criterion of academic excellence again. This confidential information will also serve to prepare the institutions for the reception of students (and lecturers) with special needs.

	A.2.4 Describe the joint examination methods and mechanisms in place between the consortium partners to assess the students' achievements.
Course examinations are organized by the institution where the student is studying. The examination criteria of each course is exactly connected with the expected learning outcomes and the goals of the course. 

Among the consortium partners a common pass/fail criteria have been established. Students gain ECTS credits for the course if they pass the exam, whereas those that fail the exam can have one or more retakes in the same academic year, according to the rules of the local university. 

Students will receive an International Diploma Supplement which contains a complete transcript of the courses taken in the programme, in addition to their formal degrees. This is also recognized at any of the participating institutions. The consortium is to develop a unique Diploma Supplement uniting partner universities’ best practices.
All examination processes in the participating institutions will be overseen by the Joint Examination Committee (JEC) which is appointed by the Academic Board. Each of the consortium members delegates a teaching staff member to the JEC. For each student who completed their studies and therefore met the requirements of the degree, the JEC will verify the learning outcomes. For graduation of a given student, every member of the JEC will have to agree. To come to a decision, all JEC members will receive all relevant information (e.g. course descriptions of the finished studies, evaluation of the Masters Thesis) from all involved universities. The grades of courses taken in different institutions are translated by using the ECTS grading scale or a comparable system, based on a prior formal agreement of the consortium members. 

	A.2.5 Explain how the students' participation costs to the EMMC have been calculated and agreed upon by the consortium.
All students are to pay a tuition fee covering their access to all courses, placement, examination costs, diploma delivery, administration costs, student services (library, computer network, electronic study and administration system, local language course), insurance (26,800€ - see Annex 3), summer schools and orientation programme – with their tuition fee, accommodation costs and contribution to travel costs (21,282€ + 26,142€ - see Annex 4).The amount of tuition fees to pay has been calculated based on the costs of coordination and management of the programme (contribution to the travel costs of the mobility period – 7,200€, student services costs, coordinating costs – consortium coordinator (10 man months/year), financial and IT assistance (20 man months/year) (25,000€), marginal didactical costs of the universities), administration costs and academic coordination costs. Considering the experience of the already existing programmes (and tuition fees: ELTE and BBU – 6000€ for both EEA and non-EEA students, RU – 9813€ for non-EEA and 1713€ for EEA students, Chalmers 0€ for EEA and 16,000€ for non-EEA students) at partner universities, and the expected number of non-EEA and EEA students (20-16 per course edition), the HAS consortium determined the following amounts: European students will pay 4000€, while third-country students are to pay 8000€ per academic year, for several reasons. First, the HAS Master Course is a state-of-the-art programme which needs special and up-to-date infrastructure (software, e-learning materials etc.). In addition, the HAS master programme emphasizes not only the theoretical but also the practical side of the field of science. Hence special courses will be offered by all four academic coordinators during the summer schools. The difference between European and third-country students’ tuition fees can be explained partly by national legislation, which imposes higher fees to non-European candidates and also by the costs of special assistance provided for these students (e. g. visa application procedure etc.). Furthermore, the difference lies in the tuition fee policy of partner universities. At RU and Chalmers there is an important difference between these two categories of students, while at ELTE and at BBU all students pay the same amount, which is higher than the one determined by EACEA for European students.
Regarding the exact amount of costs listed above, the consortium took into consideration tuition fees demanded by partner universities (including some of the costs) as well as the costs of special services, especially the ones offered to EMMC students. The costs of these special services are detailed, while the costs of sevices offered for every international student are simply mentioned, because these ones are included in the tuition fees determined by partner universites.

The consortium elaborated a budget plan which takes into consideration the portion in excess of the EM maximum contribution to participation costs and intends to cover the difference by in-kind contribution of partner universities during the first years of the HAS programme. In the meantime it aims to ensure co-funding sources by cooperating with new industrial partners. For further measures to be taken see A.3.3.)


A.3 Course management, visibility and sustainability measures (20 % of the max. score)

This criterion focuses on the way the consortium intends to manage the EMMC in order to ensure its efficient and effective implementation.

	A.3.1 Describe the organisation of the cooperation mechanisms within the consortium.
The consortium is built on the basis of a cooperation existing for several years among the partners, for the detailed description of the joint projects as curricula development, summer schools, guest lectures etc. realized within the confines of various cooperation projects – Erasmus, CEEPUS and bilateral cooperation (see A.2.1.).

Being the coordinating institution, ELTE is responsible for the overall management of the programme, and gives the consortium’s academic coordinator, Prof. Zoltán Horváth, the consortium’s administrative coordinator, Zsuzsa Várhalmi, who are responsible for coordinating the management of the HAS EMMC.

At each partner university there is an academic and an administrative coordinator who are responsible for the management, promotion and development of the programme at local level.  Their work is supported by the International Office of the university (receiving students, giving information to the students, managing the everyday matters etc.). 

The HAS management is ensured by the following bodies:

· Advisory Board, composed of the academic coordinators from all four partner universities, a representative from all industrial partners, the consortium’s administrative coordinator and a student representative, is responsible for the development of the programme (academic quality, services and quality assurance). Their annual meeting takes place during the Summer School.

· Academic Committee (AC), composed of the four academic coordinators, is responsible for the selection, examination (AC is to delegate members to the Joint Examination Committee) and scientific procedure of the joint programme and for all academic related areas. In addition to regular videoconferences, they meet at least once a year during the Warm-up Summer School.

· Joint Administrative Office (JAO), composed of the four administrative coordinators, is responsible for the administrative management of the joint programme (giving information, admission procedure, accommodation, enrolment, visa, health insurance, Student Agreement, monthly reports for the consortium coordinator, making the quality assurance questionnaire fill in, annual financial and management reports). The JAO keeps in touch via e-mails and regular videoconferences and they meet at least once a year during the Warm-up Summer School, where they are responsible for carrying out the Orientation Day.

Associated partners by their financial and/or in-kind contribution offer research projects, maybe internships, give lectures, participate in the promotion, the quality assurance and the evaluation of the programme. They provide co-funding sources to the HAS programme by offering paid internships, scholarships for selected students who participate in research programmes.

Students will also be involved in the implementation and coordinating tasks. First of all, they will prepare reports on all aspects of the period spent both in the home and the host institution, they also fill in a questionnaire about their experience on the HAS programme, so as to contribute to the quality assurance of the HAS EMMC. Local second year students are invited to help administrative coordinator to organize the warm-up summer-school and they participate in implementing the orientation day and the whole programme by offering social events to first year students. Students participate in the organization and management of the HAS Alumni Association, as well.

	A.3.2 Provide information on the partner institutions' financial contribution to the EMMC and describe the way the EMMC will be managed from a financial point of view. 
The most important contribution of partner universities is the choice of an excellent key staff, academics and administrators who are able to provide a high quality international master programme. Each university offers its modern infrastructure, buildings, accessible for people with physical impairment, and provides a financial contribution in terms of wage costs of the academic and administrative staff, costs of telephone, internet access, electricity, heating, office equipment, cleaning etc. The administrative staff of each university, the financial departments of the coordinating institution and all offices and departments involved in the management of the HAS programme are provided by the consortium. On the whole, the consortium provides a permanent high-quality service as in-kind contribution while receiving international students, and needs a community grant in order to meet other requirements of the EMMC. EU funding will be used for improving these areas so that the consortium will create a system in conformity with the EACEA high-quality requirements.
Being the coordinating institution of the consortium, ELTE is responsible for the financial management of the HAS EMMC programme. For that reason, the EU contribution to the management costs, the lump-sum of 30,000 € and the whole amount of the Erasmus Mundus scholarships arrives to the bank account of ELTE, which is in accordance with EACEA’s requirements. Therefore, ELTE is responsible for the payment of scholarships to all students enrolled in any partner university of the HAS consortium. Each partner university is supposed to attest its students’ regular course attendance till 5 of each month so that the coordinating institution can transfer the monthly allowance to the scholars. (If a student does not fulfil the requirements of the programme, he/she shall be excluded and shall not receive his/her monthly allowance any longer.
The consortium elaborated a budget plan draft for one course edition reckoning with an ideal estimated student number (36 i.e. 20 third-country and 16 European students), although the partner universities are aware of the fact that it is not the case for the first course edition. (see Annex 4)
Regarding the detailed financial management plan, the consortium reckons with the following receipts and expenses:

Receipts:

· contribution to the management costs – EU funding (30,000€)
· tuition fees

· contribution of the partner universities
· other sources

Expenses:

· summer schools (the warm-up and the between ones) and the orientation programme (see Annex 4)
· the salary of the consortium coordinator and the financial and IT assistance (30 man months)

· insurance costs (see Annex 3)
· travel costs for self-paying students and scholars of category B (mobility period)

All students are to pay a tuition fee as a contribution to the HAS EMMC management costs. With respect to equality issues, the HAS consortium intends to give the opportunity to socio-economically disadvantaged but highly talented students to participate in the Erasmus Mundus Masters Programme so the consortium is to develop a support system ensuring a partial exemption from tuition fees.

The lump-sum will mainly be used to finance the coordinator’s (10 man months) plus the financial and IT assistance’s (20 man months) salary (25,000€) and the coordinating costs (stationery, postage, material expenditure – 5000€) of the HAS EMMC.

All tuition fees are collected and redistributed by the coordinating university according to the following principles:

· 30% - common costs: summer schools and the orientation programme

· 70% - programme funding including contribution to the costs of management of the HAS EMMC at each university, particularly for the costs of students’ insurance

· 60% - equally distributed among the partner universities

· 40% - distributed proportionally to their expenses

Partner universities have disposal of this amount and can use it at will: they can pay invited professors (others than EM scholars), buy equipment or provide compensation to professors or coordinators involved in the implementation of the HAS EMMC. There is only one restriction concerning the use of this amount: the host institution is supposed to cover their students’ insurance costs for the period they spend there, and travel costs for the mobility period. However, if the number of mobility to be financed is unbalanced, the possible rearrangement of the sources is to be discussed among the partners.

Each partner university has to send its annual financial report to the coordinating university, which is responsible for preparing the annual financial reports for EACEA.
As for co-funding sources, the HAS consortium would like to emphasize the role of the industrial partners offering an important in-kind contribution in terms of infrastructure, ensuring the interaction with the socio-economic sector, providing internship places, running and supporting innovative joint research projects and offering fellowships to outstanding students to prepare their master thesis. (See Annex 8 for declarations of intent or supporting letters of industrial partners.)
The consortium will help HAS EMMC students to find additional scholarship opportunities by providing them with information on such opportunities existing in the countries, respectively (just as an example see the following links: http://www.grantfinder.nl/content/index.asp for RU,  http://www.scholarship.hu/Englishsite/tabid/184/language/en-EN/Default.aspx for ELTE, etc.).

	A.3.3 Describe the consortium development and sustainability plan designed to ensure the proper implementation and continuity of the EMMC beyond the period of Community funding.
The long term advantage of our partnership comes from the fact that education of high quality and its long-run competitiveness can only be established by joint efforts of partners with different cultures, different ways of thinking and teaching, and different working styles, while still keeping cooperation in mind. We strongly believe that our joint programme gives us advantage on the educational market, and this course will attract student from all over the world. On the financial side it will lead to a self-supporting, sustainable organization with the help of industrial partners who will be more than happy to offer their resources to our project (as this way later they will receive highly qualified employees in return), and by the students who are willing to pay the tuition fees in order to gain advantage from our high quality education background (An increasing number of graduates satisfied with their career opportunities will be the best advertisement.)
We expect to be able to maintain the number of the admitted students even after the supporting period expires. The consortium plans to make use of the financial support as an incentive and as a catalyst for the process of developing a self sustaining organization. As both the educational and the industrial parties are interested in having more and more professionals in these specific fields, we think that our cooperation will become stronger with time. The consortium intends to extend its already existing academic and research related cooperation: the partners are planning to develop their joint programme offer launching a joint doctorate programme.
According to current forecasts, estimates and numbers coming from already working industrial partnerships, it is foreseeable that the industrial partners in Hungary will support the programme by approximately 20,000-40,000€ a year and enroll students for master studies. Industry in the Netherlands is willing to support the program by approximately 50,000€ a year to encourage students to do a HAS master.

Beside the industrial financial support the HAS program could be state-aided by the Dutch and Swedish Ministry of Education and could be sponsored by other international mobility program grants (e.g. CEEPUS). In the future, Hungary aims to get state-funded places for the HAS EMMC.
The above mentioned sources are the main pillars of a sustainable master programme. At the coordinating insitution there is an already selected EMMC – also coordinated by ELTE – which has managed to develop a sustainability plan worthy of being respected and summarized in the following table.
Academic year

Objectives and expected results

Number of students

Number of non EM scholarships and other type of funding

Contribution of the AM and other sponsors of which the number has to increase every year

2012/13
beginning of Community financing (EM)

The number of self-paying students has to reach min. 20% of the number of scholarship holders

The number of students benefiting from scholarships such as Erasmus, scholarschips offered by the governments of the consortium countries and third countries, CEEPUS has to reach min. 20% of the total number of students

The number of scholarships offered by the associated members and other sponsors has to reach min. 10% of the number of non EM students

2013/14

min. 40%

25%

min. 15%

2014/15

min. 60%

30%

min. 20%

2015/16

min. 80%

35%

min. 25%

2016/17
end of the Community financing (EM)

min. 100%

40%

min. 30%

2017/18

The total number of students has to reach min. 50% of the total number in 2015/17

45%

min. 35%

2018/19

min. 70%

50%

min. 40%

2019/20

min. 85%

55%

min. 45%

2020/21

min. 100%

60%

min. 50%



	A.3.4 Describe the course promotion measures taken by the consortium to increase the course's (and the EM programme's) visibility and attractiveness.

In order to ensure the visibility of the HAS EMMC and to reach the most potential prospective students to be able to select the best ones, the consortium has adopted several promotion measures. In addition to the measures taken by the Directorate General for Education and Culture (EVE platform and Erasmus Mundus website etc.), the consortium will rely on its diversified bilateral agreements with universities from all continents.

The main instrument for the course promotion will be the HAS website in a wiki form to be created, which can be edited by the contributing institutions. This website, enabling contributions from collaborators, students and (in the future) alumni, will not only serve as a platform for on-line application and registration procedures, but will also be a promotional tool containing all information about the HAS programme, partner universities and countries. Furthermore, other forms of advertisements will be used to popularize the course. All available and popular media will be utilized to serve these goals (advertising in university/college magazines, newspapers, conferences, official homepages, newsletters etc.)

Beside their consortium partners each university has extended relationships with several EU and non-EU networks such as UNICA, Coimbra Group, Danube Rectors’ Conference, Utrecht Network, CEI UniNet and these memberships can be used as important platforms of dissemination via newsletters. ELTE is an associate member of EIT ICT Labs KIC Consortium in education of computer science. The Faculty of Informatics has been coordinating the CEEPUS HU-0019 network since 1998. Since 2005 the Faculty has been organising the Central-European Functional Programming Summer Schools. These networks will help to deepen the relationship between the partner universities and provide an opportunity for disseminating the results of the HAS EMMC Programme.
Printed brochures will be handed out at conferences, information sessions, educational fairs and other international meetings partner universities regularly participate in (e.g. EAIE). The Hungarian Ministry of Foreign Affairs is open to support the international dissemination process of the Group of 11, an organisation of the 11 leading Hungarian universities. Science and Technology Attachés will not only help the execution of the HAS consortium application and selection procedure, but they will also be involved in promoting the programme.
One of the key roles of associated partners (CapGemini, Evoline, African University of Science and Technology, Subotica Tech – College of Applied Sciences) is to participate in the promotion of the programme. The HAS consortium has received support letters from industrial partners (ELTE_Soft, Ericsson Hungary, Ericsson Sweden, Océ) and third country univerities (Izmir Institute of Technology, Dankook University, Illinois State University) that are willing to promote the HAS EMMC, which they consider to be a high-quality  master programme which gives their graduates the opportunity to get a world-wide appreciated and recognized double degree and this way, interesting career opportunities. Moreover, the teaching staff of the HAS EMMC will use their personal and professional contacts both from academic and socio-economic sectors to disseminate the programme. (See Annex 8.)
As at each partner university the prestige of the Erasmus Mundus programme is well-known and highly appreciated, the HAS EMMC is emphasized during the master programmes’ promotion.


A.4 Students’ services and facilities (15% of the max. score)

Particular attention is paid under this criterion to the services and facilities offered to enrolled students as well as to the way applicant consortia intend to ensure efficient participation of these students in the EMMC activities.

	A.4.1 Describe the nature of the information (/support) provided to students prior to their enrolment and the way this information will be delivered.
As detailed in the chapter describing the course promotion measures, the majority of students will obtain specific information about the HAS programme from its own website and from the Erasmus Mundus official website as well if it is selected by EACEA. Less detailed information will be available in printed materials like brochures. Our key promotion tool, however, is the website where all relevant information will be found about the consortium: presentation of partner universities and countries (in order to help students to become familiar with cities they will live in), partners’ roles and areas of expertise and a short presentation of the associated members (which will help students to orientate and decide on the structure of their studies), as well. As for the HAS programme itself, the summary, its goals and learning outcomes will be presented including the description of the structure of the programme and the mobility scheme, the detailed curriculum and bibliography and all teaching materials not falling under copyright law. Students can read about degrees awarded, language policy and quality assurance principles of the HAS consortium. The key academic staff (first of all the academic coordinators) will be presented with short CVs and there will be a short introduction on departments offering the HAS programme.
All information regarding the admission procedure will be provided: entry requirements including list of necessary documents to be attached, deadlines for application and the selection criteria. Applicants have to apply for the HAS EMMC using the on-line application form and uploading all necessary documents. (Measures taken to ensure equity issues are detailed in A.2.3.)

Prospective students will find all information concerning the services such as accommodation, life in the partner countries/cities, cost of living, assistance in Visa application, sports facilities, opening a bank account, practical information for students with special needs etc. provided by each partner university (with related links) as well as all regulations (general ones, on mobility etc.). Prospective visiting scholars will be able to apply by on-line registration procedure, and will find all related details of the application process (list of documents to upload and selection procedure are already elaborated).

There will also be a calendar so that every event including professional, social and cultural events and every deadline can be easily found on the website. The website will also contain all links related to the programme, the consortium, the EACEA together with all contact information so that prospective applicants, accepted students and scholars can ask for information if they need any.

The consortium intends to prepare a brochure with all information the HAS students will need during their master studies. As the coordinator of the consortium, ELTE proposes a sample already available at the university (http://pik.elte.hu/file/_elte_guide.pdf).

	A.4.2 Describe the content (and, if available, provide a model) of the Student Agreement defining the rights and obligations of the two signing parties.

The consortium elaborated a model of the student agreement which will be slightly modified for self-paying students (see Annex 5). It regulates all academic, administrative and financial aspects of the student’s participation in the HAS EMMC studies. All rules and mechanisms, rights and obligations are detailed in the agreement: attendance, enrolment status, taking courses, academic advising, academic regulations, exclusion, financial contribution, access to facilities and services (e.g. scholarship, tuition fee, insurance, visa support, housing). The agreement regulates matters like settlement of disputes, intellectual property law and alteration of the agreement.

The Student Agreement shall be signed in quadruplicate by the Student and by the consortium’s academic coordinator during the Orientation Day and finally, by the Rector of ELTE, who will be the legally and financially responsible person of the consortium. Once signed by all parties, one copy is sent to the Student, another one to the host university and two copies are kept at the coordinating institution (one remains in the archives of the HAS consortium, the other one will be sent to the host university selected by the student not later than at the end of the second semester).

	A.4.3 Present the services that will be provided by the partner institutions to host students / scholars, including the nature and coverage of the mandatory insurance scheme.
All HAS EMMC students will be received by the Joint Administrative Office, which is supported by the local International Relations Office and/or Erasmus Coordinators. Administrative coordinators receive HAS students during the Warm-up Summer School, in the last days of August, which will begin by an Orientation day when the students and the academic and administrative coordinators can meet each other, and students are provided with all administrative and academic information (structure and content of the programme, mobility possibilities, specialization, rules etc.) and they sign the Student Agreement.

Several services are offered by each partner university: accommodation, personal assistance, special services for students with special needs and those who arrive with their family, sports facilities, mentor programme, local language and professional English courses, cultural and social events, free internet access and libraries etc.

Chalmers and BBU offer dormitories, while ELTE and RU help students to find appropriate accommodation in dormitories or in apartments in the city. Internet access is available in dormitory and/or at the university, as well. Personal assistance is ensured at each partner university: at ELTE the faculty’s Erasmus coordinator and the department of International Education and Mobility are responsible for receiving international students including visa handling and providing all practical help in the administration procedure. ESN mentors are to support international students in everyday situations (e.g. opening a bank account). At Chalmers the Study Counsellors and the Student Union are to help international students. The Student Union and Chalmers International Reception Commitee (CIRC) will arrange appointments for students to meet officials and officers from the bank, the Migration board and the Tax Agency. At BBU, the IRO, the faculty coordinator and the ESN mentors are to support students to cope with everyday situations. RU offers assistance to find accommodation and in addition to the International Office’s work RU helps international students to find all necessary information by providing a detailed website containing useful links (a good practice HAS consortium will definitely adopt).

Career and language centres, students’ cafeteria are also available at all four universities. There are ombudspersons at all four institution. At ELTE and Chalmers students can consult a peer-counsellor if they have a psychologycal problem. They also have the opportunity to enjoy sports facilities offered for free by ELTE, RU and BBU and for a discount price at Chalmers.

Students with special needs are provided special assistance: at ELTE, for example, there is a disability coordinator, but special services for disabled students (special food, buildings, course materials for visually impaired students etc.) are available everywhere.

The HAS consortium chose the company called Marsh to cover all its students. The proposed coverage, EMIS2, is 100% compliant with the EACEA minimum requirements. The consortium has already asked for and received a proposal enumarating the summary of cover and the estimated total amount of the

insurance premium.

	A.4.4 Describe the consortium language policy.
The language of education of the HAS programme is English, which means that lectures and examinations are provided in English as well as teaching materials and all information about the programme. As a basic requirement, we ask for the following scores:  TOEFL Paper Based Test: 580 or above; Computer Based Test: 237 or above; Internet Based Test: 92 or above.  Prospective students are also allowed to present any other equivalent certificate. To develop students’ scientific English skills professional English courses financed from the tuition fee of EMMC are offered by the host universities during the first and second semesters (without ECTS) which is a useful preparation for a successful academic and professional carreer.

As the languages of partner countries are less widely used and less widely taught, local language and culture courses (Dutch/Swedish/Hungarian/Romanian) are offered by the host universities for free as the tuition fee includes its costs (without ECTS). At the end of their studies students receive a certificate (based on the Transcript of Records) attesting this sort of studies. We consider this fact as a real advantage: the structure of EMMC enables students have reliable language competences and become more open-minded owing to the multicultural environment (study in a host country different from their home country and mobility) which is an undeniable asset in developing the students’ labour market skills.

In addition to the official language of the HAS programme and local languages, at ELTE for example, students can benefit from the popular tandem system provided by ESN mentors that allows students to practice any other foreign language they may know (e.g. students who learn Spanish can meet Spanish students to discuss with native speakers). The partner universities offer students access to their Language Centers so that they have the opportunity to learn more languages or to improve their foreign language skills.

	A.4.5 Indicate the measures taken to facilitate networking among the Erasmus Mundus students and between these students and other students from the partner institutions.

We consider the student network building as a main aim of the EMMC HAS because it helps students’ socio-cultural integration and makes them become open-minded World Citizens. Network building starts before the first semester and will not finish by the graduation ceremony. Therefore, we are planning to create the HAS Alumni Association with annual programmes.

The aim of the Warm-up Summer-School including an Orientation Day organized before the first semester is to let EM students get to know each other and the HAS’s administrative and academic coordinators as well, and get personal impressions on the partner universities.

The other event organized for bringing the EM students together, is the Between Summer School, which will take place between the second and the third semesters. During this two-week-long event students will participate in professional and cultural/social programmes.

The EM students’ communication is organized at two main forums: the main forum is on the HAS website, where students and Alumni have the opportunity to talk about the academic, cultural or practical aspects of the HAS programme. The other one will be the HAS Facebook group, which will enable students to keep in touch with other students, to organize social events, to share practical information about the HAS or the student life in the partner countries/cities. The more students join these forums, the more first hand experience will be shared. Later on job offers and labour market experiences will also be provided on these pages owing to the presence of Alumni. In addition to organizing its own Alumni network, the HAS will encourage its students to join the Erasmus Mundus Association for EM students and Alumni in order to contact other EM students. 

The Calendar on the HAS website is to inform and remind all prospective and regular EM students about professional and social events as conferences, summer programmes and practical information (deadlines – application, registration, performance etc.).

To ensure EM students’ socio-cultural integration, student conferences will be organized once each academic year, in which international and local students will have the opportunity to participate. Such events will give a chance to EM students to build professional contacts besides personal ones thanks to social and cultural events and accommodation shared with local and other international students. ELTE has a well functioning mentor system called ESN Erasmus Student Network, which ensures the international students’ integration. Mentors help them mainly during the first weeks of their stay to solve practical problems such as opening a bank account, buying a phone card, a public transport monthly ticket or getting a Student ID, and they keep in touch during the international students’ whole stay and organize social events like cultural activities (international days, gastronomy parties, museum visits, excursions, parties, etc.). Students’ union organizations can be found at each partner university, and they are also to help the socio-cultural integration of both national and international students. (See details in A.4.3.)


A.5 Quality assurance and evaluation (10 % of the max. score)

Under this criterion applicant EMMCs will have to describe the quality assurance and evaluation strategy envisaged by the consortium in order to ensure efficient monitoring of the course (from both the content and administrative points of view) and its regular improvement during the five years of implementation.

	A.5.1 Describe the internal evaluation strategy and mechanisms in place.

The quality assurance and evaluation are organised both at consortial and institutional level, and they are periodically executed. These students’, lecturers’ and the industrial partners’ evaluations are analyzed and summarized regularly. Relying on the figures and statistics, reports will be prepared, which will be disseminated among all participants and they will also be published on the website of the programme. The results and programme development proposals made according to the previously mentioned results are presented to the Advisory Board at the end of each term. Relying upon statistics and proposals the Advisory Board makes the necessary decisions on programme development. The evaluation and programme development will be done at videoconferences. The members of the Advisory Board are the consortium coordinator, a programme coordinator from each university, a programme coordinator from each industrial partner (participating in the quality assurance as a link between education and the labour market, and whose participation aims to enhance the existing curricula, by offering a breadth of view on the technologies used in the industry and by providing knowledge of the new trends), and a student representative from each course edition.

Measuring students’ satisfaction includes the results of the evaluations, the opinion of the student on the programme itself, the organization, the atmosphere, the student services:

· communication: did the student receive all the necessary information on time, were they sufficient enough etc.

· education: opinion of the students on the location of the education, methodology, the quality, the content, usefulness and how current and relevant the special/technical literature was

· services: opinion of the students on accommodation, administration, social programmes

· transfer of the scholarship: did the student receive the scholarship on time?

· self evaluation: the students performance, motivation, active participation, added values by the student

Methodology: questionnaire. At the end of each examination period an on-line questionnaire is filled in by the student. In addition, students are invited to prepare a report at the end of each year (which coincides with periods spent at one partner universitiy – according to the mobility scheme)

Measuring lecturers’ satisfaction: includes the evaluation of the performance in the term:
· could the lecturer teach the previously established curricula to meet his/her own expectations
· were the teaching methods correct
· was the infrastructure adequate
· was the collaboration between the students-lecturers, the lecturers-lecturers and the lecturers and industrial partners proper
· was the level of performance of the students good enough according to his/her expectations
· did the lecturer receive the necessary support, services and information for his work
· evaluation of the consortium collaboration: periodicity of meetings, information flow, partners’ activity and commitment
· self evaluation: the performance of the lecturer was sufficient comparing with the preliminary expectations (what did the lecturer add to the programme)
Methodology: questionnaire, at the end of each examination period a questionnaire is filled in by the lecturer

Measuring industrial partners’ satisfaction: implies to the terms when the students worked on research project proposed by and executed in cooperation with the industrial partner:

· professional skills of the students, were the students’ knowledge and skills sufficient

· was the students’ motivation sufficient

· were the students’ language skills sufficient

· were the students’ labour market skills sufficient

· was the previously planned professional work realised

· communication, maintaining relations with the university representatives and the other industrial partners: was the information relevant 

· evaluating of consortial co-operation: regularity of the meetings, information flow, the partners’ activity and commitment

· self evaluation: how does the industrial partner see its role in the co-operation, did the industrial partner do everything to preserve the „quality” programme

Methodology: questionnaire, at the end of each examination period a questionnaire is filled in by the industrial partner

The professional excellence of the EMMC programme can be proved easily, therefore we plan to keep contact with the students within an Alumni programme. Two years after the graduation another evaluation is executed where both students and employees are asked to fill in a questionnaire. The aim of the survey is to get feedback and to prove the reasonability of the EMMC programme and its gap filling character on the labour market.

	A.5.2 Describe the external quality assurance envisaged.

At the end of the period they spend in the programme, visiting scholars are invited to submit an evaluation report summarizing their experience on the programme, on students’ excellence and skills. Industrial partners will also be asked to evaluate the students’ competences based on the experience of the research period or internship.

Each partner university has its own quality assurance board responsible for monitoring every programme running at the university, so that HAS EMMC will use all means available to follow and improve the HAS EMMC. These boards use various tools (e.g. questionnaires, etc.).

At international level, the HAS EMMC will follow the EU guidelines which are already built in the quality assurance procedures at national, institutional and consortial level. 

Each partner's country supports an accreditation committee, which is an independent national body of experts assessing quality in education, research and artistic activities in higher education, and examining the operation of the institutional quality development scheme.

These committees conduct ex ante and ex post accreditation of both programmes and institutions. Ex ante accreditation of programmes comprises the national-level institution and outcome requirements, and new programmes to be launched at institutions. Ex post accreditation is conducted in 3-5 year cycles. There are separate procedures for institutional and programme accreditation. The latter is conducted for entire disciplines, with all programmes taught in that discipline undergoing a single procedure with external evaluators from a common pool.

In compliance with the European Standards and Guidelines, these quality assurance bodies were evaluated by an external team of experts and consequently have renewed their membership in ENQA, the European Association of Quality Assurance for another five-year term.

At international level, the HAS EMMC will follow the EU guidelines which are already built in quality assurance procedures at national, institutional and consortial level.


