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International cooperation ... 

 A typical European university (like 
University of Warsaw, UW) cooperates with 
other universities, handles  staff and students 
outgoing/incoming mobility ... 

 It uses some Student Management 
Information System (like USOS) for daily 
support of the International Relations 
Office (IRO) 

 All data relevant to international cooperation 
and mobility are gathered in the university 
databases in an electronic form 



4 

USOS – module for IRO at UW  
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IRO – Bilateral agreements  
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IRO – Conditions of cooperation 



7 

IRO – Incoming and outgoing mobility  
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IRO – Scholarships 
(final amount depends on dates of arrival/departures)  
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Real life scenario – 1 

University of Warsaw 
 

 December-January:  
 Start of the recruitment for outgoing mobility 

 List of offers (resulting from international 
agreements) is available for students on the 
web 
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Faculty – Student’s application 
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Real life scenario – 2 

 March: Lists of nominations are ready, 
approved by departmental Erasmus 
coordinators (University of Warsaw 
recruited 1232 students for 2011/2012, 
numbers grow every year) 

 May: Learning Agreement for each student 
is ready, approved by home and partner 
coordinators 
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Real life scenario – 3 

 International Relations Office is ready to deliver 
lists of nominated students to partner institutions 

 Personal data 

 Learning agreement 

 

 When student returns (after a semester or a year) 
IRO would like to get: 

 Trancript of records 

 Exact dates of arrival and departure (to calculate 
exact amount of scholarship) 
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Learning Agreement 
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Learning Agreement  Transcript of Records  
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Grades from the University of Edinburgh 
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Diploma  
supplement 
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Real life scenario – 4 

 Similarly for incoming students ... 
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Admission of incoming students 
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Admission of incoming students 
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Real life scenario – 5 

 A lot of information has to be passed during the whole 
process 

 Partner universities keep this information in their databases 
and handle it using sophisticated computer systems ... 

     but  

   deliver it to partners by fax, email, phone   

     or 

   enter it manully to each other systems 

   (many different systems, many different styles and requirements, 

frequent updates are necessary, problems with national alphabets, e.g. 
ą, ę, ł, ń, ó, ś, ź, ż ) 
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Real life Wishful scenario 

 

 

? 
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List of nominated students  SEND button 
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List of incoming students  GET button 
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Organization data of the partner institution 
  GET button 
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Goal of the Mobility Project 

 Support daily duties of 
International Relation Offices 
which are responsible for handling 
international cooperation of Higher 
Education Institutions, in particular 
student and staff mobility, by 
enabling electronic exchange of 
the involved data 
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What data? 

 Details of bilateral agreements 
(cooperating conditions) 

 Personal data of mobile students and 
staff 

 Details of the stay abroad 

 Learning Agreements 

 Transcript of Records 

 Course catalogues 
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The Mobility Project – History 1  

 June 2008, EUNIS 2008 (Aarchus) 

 Presentation of the USOS Mobility module for IRO 

 MUCI (Polish consortium) and CINECA (Italian consortium) 
decide to start the project 

 June 2009, EUNIS 2009 (Santiago de Compostela) 

 First version of the mobility network is presented 

 Workhop of RS3G standardization body gathers other 
interested groups (national consortia, software companies, 
universities) 

 November 2009, RS3G  Workshop (Uppsala) 

 Brings together consortia and companies willing to take an 
active part in the project 

 Main problem domains identified 

 Discussion on WSDL starts 
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The Mobility Project – History 2 

 March 2010, RS3G Workshop (Bologna) 

 Brings together the Mobility Group and TERENA TF-EMC2 
to discuss the aspects of security and of identity and access 
management 

 Possible solutions outlined 

 June 2010, EUNIS 2010 (Warsaw) 

 RS3G workhop - some important plans made on how to 
speed up the project ( Coding Camp) 

 December 2010, RS3G Workshop (Malaga)  

 Joint meeting with TERENA TF-EMC2, technical security 
details discussed and approved 
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The Mobility Project – History 3 

 March 2011, RS3G Coding Camp (Barcelona)  

 Meeting IRO people, discussing technical issues, extending 
network of mobility nodes 

 Decision on developing the platform for exchange of 
organization data (so called infosheets or business cards) 

 June 2011, RSG Workshop (Dublin) 

 meeting with  CEN and JISC people – how to develop 
European standard for data exchange 

 September 2011 

 Seven business cards from 6 countries posted on the 
mobility server 
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Achievements 

 

 

 What have we achieved? 
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Data model 

Agreements 
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Data model 

Arrivals 
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Data model 

Departures 



37 

Data format – WSDL    

 Requirements concerning data format 

 Should model the problem domain well 

 Should be as simple as possible and conform to existing 
standards as strictly as possible, but 
 Existing standards do not conform to each other 

 They do not cover fully the problem domain 

 Extra requirements need to be fulfilled to send data from database to 
database 

 We tried to take into account achievements of: 

 Metadata for Learning Opportunities (MLO) –  
programs of study and course catalogs 

 European Learner Mobility (ELM) – Europass portfolio 

 SCHAC (SCHema for Academia) – LDAP attributes 
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SEND and GET requests (web services)  

 sendOrganizationData() 

 getOrganizationData() 

 sendAgreementData(), getAgreementData() 

 sendNominatedStudents() 

 getNominatedStudents() 

 sendArrivalDate(), getArrivalDate() 

 sendDepartureDate(), getDepartureDate() 

 sendLearningAgreement() 
getLearningAgreement() 

 sendTranscriptOfRecords() 

 getTranscriptOfRecords() 

 getCourseData() 

 validateNationalPersonalID()  
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Software for the mobility network 

 Distributed network of web servers, one for each HEI 

 UDDI (Universal Description Discovery and Integration) 
registry stores addresses of endpoints 

 Technologies involved (open source): 

 Java with Spring framework 

 Apache as HTTP server and Apache Tomcat as a servlet 
container 

 Apache Camel as a routing and mediation engine 

 Apache CXF as a web services framework 

 Apache jUDDI as a UDDI Registry implementation 

 Apache Qpid as an AMQP implementation  

 ICEfaces as RIA (Rich Internet Application) framework  etc. 

 Preconfigured, easy to install mobility package 
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Architecture of the mobility network 
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UDDI – Universal Description, Discovery  
and Integration (registry of Mobility nodes) 
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Web client (client= WARSAW, server= PARMA) 
http://usosphp.mimuw.edu.pl:7979/mobility-client-web/index.jsp 
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Web server (server=PARMA) 
http://usosphp.mimuw.edu.pl:7878/mobility-server-web/ 
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Exchange of Organization Data 

 First (necessary) step in any cooperation – each institution every 
year sends/gets hundreds of organization Business Cards   

 Easy to develop and easy to use: 

 Business cards stored in XML format as flat files on disk (or 
obtained on the fly from the data stored in a local database) 

 sendBusinessCard() sends the data to a server 

 Server automatically posts it one the web (INSERT or 
UPDATE)  

 getBusinessCard() can be used to get the data 

 Every institution can join with minimal effort (preparing XML file with 
the data) 

 There may be one mobility node for all partners or one per 
institution. One common registry stores available services. 

 Eventually services will get integrated with local system 
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Invocation of sendBusinessCard() on the mobility client 
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Subsequent invocations of sendBusinessCard() as 
observed on the mobility server 
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Subsequent invocations of sendBusinessCard() as 
observed on the mobility server 



48 

UW 

Business 

Card 

Part I 
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UW 

Business 

Card 

Part II 
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UO 

Business 

Card 

Part I 
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UO 

Business 

Card 

Part |II 
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Technical issues 

 Scalability – Broadcast button may also be available to 
send BC to all registered partners 

 Security – TERENA certificates are used by the mobility 
nodes 

 Client checks server certificate (TLS) 

 Server gets the client id from the received message, looks for the 
id in the registry, reads the associated domain, compares with the 
domain inside the client’s certificate 

 Registry – UDDI was used for the pilot, registry 
developed as part of core middleware of GEANT3 
DJ3.3.2 GEMBus Deliverable (by Roland Hedberg) may 
be used for the real mobility network 
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REST vs SOAP 

 REST implementation of the mobility network was also 
developed 

 REST uses WADL instead of WSDL (but the data format is 
the same) 

 REST and SOAP implementations may use the same 
GEMBus registry 

 REST and SOAP use the same security model and 
certificates 

 REST Mobility and SOAP Mobility may eventually both be 
deployed on GEMBus, depending on preferences of the 
HEIs 
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Problems to solve, steps to make 

 Recognizing real life scenarios of various universities, 
describing business cases, testing business model - 
processes are similar but local requirements and 
procedures need not (IRO staff)  

 Making decision on the amount and format of exchanged 
data (IRO staff)  

 Developing software – needs involvement of software 
vendors from various European countries (IT people), 

 Deploying software in cooperation with partner 
institutions (IRO staff and IT people) 

 Supporting sustainability on a European level 
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Help  
to build 
Mobility 
network 

http://usos.edu.pl/Mobility 

http://usos.edu.pl/Mobility

