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Research topics of the group within the area: 

Science: Technologies: Application Areas: 
 Global Understanding Environment; 

 Knowledge Computing; 

 Semantic Web Services for Smart 

Devices;  

 Semantic Agent Programming Language;  

 Behavioral Coordination of 

Heterogeneous Systems; 

 Self-Maintained Resources in Semantic 

Web; 

 Intelligent Interface for Integrated 

Information; 

 Semantically-enriched Human Interfaces;  

 Semantics-Based Access Control; 

 General Adaptation Framework for 

Semantic Web;  

 Context-Sensitive Metadata Description; 

 Service Matching in Agent Systems; 

 Semantic Web and Semantic 

Technology; 

 Agents and Multiagent 

Systems; 

 Distributed Systems; 

 Artificial Intelligence; 

 Integration, Interoperability, 

Middleware; 

 Service-Oriented Architecture, 

Cloud Computing; 

 Big Data; 

 Knowledge Management; 

 Software Engineering; 

 Ubiquitous Computing, 

Internet of Things; 

 Embedded Systems; 

 Executable Knowledge; 

 Industrial 

Automation, Power 

and Process Industry; 

 Electronic Commerce, 

Flexible Services; 

 Future Internet, 

Devices and 

Interoperability; 

 Product-Centric 

Applications;  

 Collaborative Traffic, 

Education, Finance, 

Healthcare, Wellness; 

 Social Networks of 

Things; 

 eEducation; 

 … etc. 

 

Members of the group (as December 2012): 

 Professors: Vagan Terziyan (Head), Timo Tiihonen (Contact person); 

 

 Postdocs: Olena Kaykova, Oleksiy Khriyenko; 

 

 Ph.D. students: Michal Nagy, Michael Cochez; 

 

 

Main goals of research 

Global Understanding Environment (GUN) - Ubiquitous Eco-System for Ubiquitous Society, which is such 

proactive, self-managed evolutionary Semantic Web of Things, People and Abstractions where all kinds of 

entities can understand, interact, serve, develop and learn from each other. 

Design of distributed and self-managed Web-based and mobile applications, platforms, ecosystems and services 

which are:  

 

 Able to automatically discover, compose and integrate heterogeneous components; 

 Able to manage heterogeneous data/knowledge/intelligence sources; 

 Able to create, deploy and exploit linked data; 

 Able to browse and filter information based on semantic similarity and closeness; 

 Able to create, exploit and visualize context-sensitive mashups and meshups; 

 Able to perform automated and user-driven application/service orchestration and choreography; 

 ... 

… and utilizing for that emerging Knowledge-, Agent-, SOA-, Cloud Computing-, Machine-Learning-, Mobile-, 

Context-Aware- and Semantic Web-based technologies and tools. 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ψ (PSSI) -Projection of the IOG Research Roadmap 

 Proactivity (Autonomic and Proactive Computing, Agent Technologies, DAI, MAS, …) 

 Semantics (Semantic Web, Linked Data, Big Data, Semantic Technologies, …) 

 Services (SaaS, SOA, SWS, Cloud Computing, …) 

 Intelligence (Machine Learning, Data and Web Mining, Computational and Business Intelligence, …) 
 

Main results obtained until now 

     Science:      Technology: 

 TRUST project supported by Tempus (EU) 

(2011-2013); 

 UBIWARE Tekes project (2007-2010); 

 iSCOPE (2011); 

 Tivit: Cloud Software program (2010-2012); 

 SWIMMER (2006-2007) 

 SmartResource Tekes project (2004-2006); 

 SCOMA Semantic Web portal (2005); 

 Idea Mentoring I and II, Nokia project 

(2004); 

 InBCT Tekes project: Semantic Facilitators 

for Web Information Retrieval (2004); 

 Etc. 

 Executable Knowledge and Knowledge Computing; 

 Mastering Intelligent Clouds;  

 Middleware Platform for the Semantic Web; 

 Semantic Middleware for the Internet of Things; 

 Semantically-enhanced Resource Browser;  

 Social Networks Mashuper; 

 Event-based Notification System; 

 Semantic Middleware for Cooperative Traffic Systems 

and Services;  

 Agent Scenario for Forest Industry; 

 Agent-Based Approach for Electricity Distribution;  

 Semantic and Agent Technologies for Industrial 

Automation; 

 Data Integration Solution for Paper Industry; 

 Ontology-Based Portal for Educational Resources; 



 

 

 

 



 

 



 



 



 



 



 

 



 

 



 

 



Samples of best publications: 
Edited books and book chapters 
1. Kesaniemi J., Terziyan V., Agent-Environment Interaction in MAS - Introduction and Survey, In: F. Alkhateeb, E. A. Maghayreh 

and I. A. Doush (Eds.), Multi-Agent Systems - Modeling, Interactions, Simulations and Case Studies, IN-TECH Publishing, Vienna, 

Austria, April 2011, pp. 203-226. (Chapter IX).  

2. Katasonov A., Terziyan V., Using Semantic Technology to Enable Behavioural Coordination of Heterogeneous Systems, In: Gang 

Wu (ed.), Semantic Web, IN-TECH Publishing, Vienna, Austria, Jan. 2010, pp. 135-156. (Ch. VIII).  

3. Nagy M., Katasonov A., Khriyenko O., Nikitin S., Szydlowski M., Terziyan V., Challenges of Middleware for the Internet of 

Things, In: A. D. Rodi (ed.), Automation and Control - Theory and Practice, IN-TECH Publishing, Vienna, Austria, December 

2009, pp. 247-270. (Chapter XIV).  

4. Terziyan V., Katasonov A., Global Understanding Environment: Applying Semantic and Agent Technologies to Industrial 

Automation, In: M. Lytras and P. Ordonez De Pablos (eds.), Emerging Topics and Technologies in Information Systems, IGI 

Global, 2009, pp. 55-87 (Chapter III).  

5. Kaykova O., Khriyenko O., Kovtun D., Naumenko A., Terziyan V., Zharko A., Challenges of General Adaptation Framework for 

Industrial Semantic Web, In: A. Sheth and M. Lytras (eds.), Semantic Web-Based Information Systems: State-of-the-Art 

Applications, CyberTech Publishing, 2007, pp. 61-97 (Chapter III).  

6. Terziyan V., Challenges of the “Global Understanding Environment” based on Agent Mobility, In: V. Sugumaran (ed.), 

Application of Agents and Intelligent Information Technologies, IGI Publ., 2007, pp. 121-152 (Chapter VII). 

7. V. Ermolayev, N. Keberle, O. Kononenko, V. Terziyan, Proactively Composing Web Services as Tasks by Semantic Web Agents, 

In: L.J. Zang (Ed.), Modern Technologies in Web Services Research, IGI, 2007, pp. 217-246 (Ch. XI). 

8. Bramer M., Terziyan V. (eds), Industrial Applications of Semantic Web, Proceedings of the 1st International IFIP/WG12.5 

Working Conference on Industrial Applications of Semantic Web, Springer IFIP, Vol.188, 2005,  340 pp. 

Journal papers 
9. Terziyan V., Kaykova O., From Linked Data and Business Intelligence to Executable Reality, In: International Journal on 

Advances in Intelligent Systems, Vol. 5, Ns. 1&2, 2012, pp. 194-208. 

10. Terziyan V., Katasonov A., Cardoso J., Hauswirth M., Majumdar A., PRIME: Proactive Inter-Middleware for Global Enterprise 

Resource Integration, In: Eastern-European Journ. of Enterprise Techn., Vol. 3/12 (51), 2011, pp. 3-16.  

11. Terziyan V., Kaykova O., Zhovtobryukh D., UbiRoad: Semantic Middleware for Cooperative Traffic Systems and Services, In: 

International Journal on Advances in Intelligent Systems, Vol. 3, Ns. 3 and 4, 2010, pp. 286-302.  

12. Terziyan V., SmartResource – Proactive Self-Maintained Resources in Semantic Web: Lessons learned, In: International Journal 

of Smart Home, Special Issue on Future Generation Smart Space, Vol.2, No. 2, April 2008, SERSC Publisher, pp. 33-57. 

13. Khriyenko O., Terziyan V., A Framework for Context-Sensitive Metadata Description, In: International Journal of Metadata, 

Semantics and Ontologies, 2006, Vol.1, No.2, pp 154-164.  

14. Naumenko A., Nikitin S., Terziyan V., Service Matching in Agent Systems, In: International Journal of Applied Intelligence, In: 

M.S. Kwang (Ed.), Special Issue on Agent-Based Grid Computing, Vol. 25, No. 2, 2006, pp. 223-237.  

15. Veijalainen J., Terziyan V., Tirri H., Transaction Management for M-Commerce at a Mobile Terminal, In: Electronic Commerce 

Research and Applications, Special Issue on Mobile Technology and Services, Vol. 5, No. 3, 2006, Elsevier, pp. 229-245. 

16. Naumenko A., Nikitin S., Terziyan V., Zharko A., Strategic Industrial Alliances in Paper Industry: XML- vs. Ontology-Based 

Integration Platforms, In: The Learning Organization, Special Issue on: Semantic and Social Aspects of Learning in Organizations, 

Emerald Publishers, 2005, Vol. 12, No. 5, pp. 492-514. 

17. Kaykova O., Khriyenko O., Kovtun D., Naumenko A., Terziyan V., Zharko A., General Adaption Framework: Enabling 

Interoperability for Industrial Web Resources, In:  International Journal on Semantic Web and Information Systems, Idea Group, 

Vol. 1, No. 3, July-September 2005, pp.31-63. 

18. Terziyan V., Semantic Web Services for Smart Devices Based on Mobile Agents, In: International Journal of Intelligent 

Information Technologies, Vol. 1, No. 2, April-June 2005, Idea Group, pp. 43-55. 

19. Terziyan V., A Bayesian Metanetwork, In: International Journal on Artificial Intelligence Tools, Vol. 14, No. 3, 2005, World 

Scientific, pp. 371-384. 

20. Terziyan V., Zharko A., Semantic Web and Peer-to-Peer: Integration and Interoperability in Industry, In: International Journal of 

Computers, Systems and Signals, IAAMSAD, Vol. 4, No. 2, 2003, pp. 33-46. 

21. Ermolayev V., Keberle N., Plaksin S., Kononenko O., Terziyan V., Towards a Framework for Agent-Enabled Semantic Web 

Service Composition, Intern. J. of Web Service Research, Idea Group, Vol. 1, No. 3 , 2004, pp. 63-87. 

 Latest (2009-2012) conference papers 
22. Khriyenko O., Terziyan V., Kaykova O., User-Assisted Semantic Interoperability in Internet of Things. Visually-Facilitated 

Ontology Alignment through Visually-Enriched Ontology and Thing Descriptions, In: Proceedings of the Sixth International 

Conference on Mobile Ubiquitous Computing, Systems, Services and Technologies, September 23-28, 2012, Barcelona, Spain, 

IARIA, pp. 104-110. 

23. Cochez M., Terziyan V., Quality of an Ontology as a Dynamic Optimisation Problem, In: V. Ermolayev, et al. (eds.): Proceedings 

of the 1st International Workshop on Dynamics and Evolution in Intelligent Systems (DEIS-2012), Kherson, Ukraine, June 6-10, 

2012, CEUR-WS.org/Vol-848, ISSN 1613-0073, pp. 249-256. 

24. Khriyenko O., Collaborative Service Ecosystem: Step Towards the World of Ubiquitous Services, In: Proceedings of the IADIS 

Multi Conference on Computer Science and Information Systems 2012 (MCCSIS-2012): IADIS International Conference 

Collaborative Technologies 2012, 17-23 July, 2012, Lisbon, Portugal, pp. 185-190. 

25. Khriyenko O., Service Based Education Environment: Step towards Technology World Consumption, In: Proceedings of the IADIS 

Multi Conference on Computer Science and Information Systems 2012 (MCCSIS-2012): IADIS International Conference e-

Learning 2012, 17-23 July, 2012, Lisbon, Portugal, pp. 475-480. 

http://sciyo.com/books/show/title/semantic-web?PHPSESSID=gkrvuf0ttf0q2gvgdp2cq4bet2
http://sciyo.com/books/show/title/automation-control-theory-and-practice
http://eventseer.net/event/1184/21086
http://www.cs.jyu.fi/ai/papers/ATSWS-2005.pdf
http://www.cs.jyu.fi/ai/papers/ATSWS-2005.pdf
http://www.iariajournals.org/intelligent_systems/index.html
http://www.cs.jyu.fi/ai/papers/IJMSO-2006.pdf
https://www.inderscience.com/browse/index.php?journalID=152
https://www.inderscience.com/browse/index.php?journalID=152
http://www.springerlink.com/media/2724frrquk5ywvkt9t0m/contributions/w/1/7/n/w17n17p1637pv240.pdf
http://www.springeronline.com/sgw/cda/frontpage/0,11855,5-40109-70-35530940-0,00.html
http://www.sciencedirect.com/science?_ob=MImg&_imagekey=B6X4K-4JHMH3P-1-
http://www.sciencedirect.com/science/journal/15674223
http://www.sciencedirect.com/science/journal/15674223


26. Khriyenko O., Nagy M., Semantic Web-driven Agent-based Ecosystem for Linked Data and Services, In: Proceedings of the Third 

International Conferences on Advanced Service Computing (SERVICE COMPUTATION 2011), 25-30 September, 2011, Rome, 

Italy, 8 pp. 

27. Khriyenko O., Cochez M., Open Environment for Collaborative Cloud Ecosystem, In: Proceedings of the Second International 

Conference on Cloud Computing, GRIDs, and Virtualization (CLOUD COMPUTING 2011), 25-30 September, 2011, Rome, Italy, 

7 pp.  

28. Terziyan V., Kaykova O., Towards Executable Reality: Business Intelligence on Top of Linked Data, In: Proc. of the First Intern. 

Conf. on Business Intelligence and Techn. (BUSTECH 2011), 25-30 Sept., 2011, Rome, Italy, pp. 26-33. 

29. Nikitin S., Terziyan V., Nagy M., Mastering Intelligent Clouds: Engineering Intelligent Data Processing Services in the Cloud, In: 

J. Gilipe, J. Andrade, and J.-L. Ferrier (Eds.), In: Proceedings of the 7th International Conference on Informatics in Control, 

Automation and Robotics (ICINCO-2010), Vol. 1, Funchal, Madeira, Portugal, 15-18 June, 2010, pp. 174-181. 

30. Khriyenko O., Nikitin S., Terziyan V., Context-Policy-Configuration: Paradigm of Intelligent Autonomous System Creation, In: 

Joaquim Filipe and Jose Cordeiro (Eds.), In: Proceedings of the 12th International Conference on Enterprise Information Systems 

(ICEIS-2010), 8-12 June, 2010, Funchal, Madeira - Portugal, pp. 198-205.  

31. Nikitin S., Terziyan V., Lappalainen M., SOFIA: Agent Scenario for Forest Industry, In: J. Filipe and J. Cordeiro (Eds.), In: 

Proceedings of the 12th International Conference on Enterprise Information Systems (ICEIS-2010), Vol. 1, Funchal, Madeira, 

Portugal, 8-12 June, 2010, pp. 15-22. 

32. Terziyan V., Kaykova O., Zhovtobryukh D., UbiRoad: Semantic Middleware for Context-Aware Smart Road Environments, In: 

G.O. Bellot, H. Sasaki, M. Ehmann and C. Dini (Eds.), Proceedings of the Fifth International Conference on Internet and Web 

Applications and Services (ICIW-2010), May 9-15, 2010, Barcelona, Spain, IEEE CS Press, pp. 295-302. (Best paper award). 

33. Khriyenko O., Terziyan V., Similarity/Closeness-Based Resource Browser, In: Proc. of the Ninth Intern. Conference on 

Visualization, Imaging and Image Processing (VIIP-2009), July 13-15, 2009, Cambridge, UK, pp. 184-191.  

34. Kesäniemi J., Katasonov A., Terziyan V., An Observation Framework for Multi-Agent Systems, In: R. Calinescu et al. (Eds.), In: 

Proceedings of the Fifth International Conference on Autonomic and Autonomous Systems (ICAS 2009), April 21-25, 2009, 

Valencia, Spain, IEEE CS Press, pp. 336-341. 

35. Katasonov A., Terziyan V., Semantic Approach to Dynamic Coordination in Autonomous Systems, In: R. Calinescu et al. (Eds.), 

In: Proceedings of the Fifth International Conference on Autonomic and Autonomous Systems (ICAS 2009), April 21-25, 2009, 

Valencia, Spain, IEEE CS Press, pp. 321-329. (Best paper award). 

36. Terziyan V., Zhovtobryukh D., Katasonov A., Proactive Future Internet: Smart Semantic Middleware for Overlay Architecture, In: 

J. L. Mauri et al. (Eds.), In: Proceedings of the Fifth International Conference on Networking and Services (ICNS-2009), April 21-

25, 2009, Valencia, Spain, IEEE CS Press, pp. 149-154. 

37. Nikitin S., Katasonov A., Terziyan V., Ontonuts: Reusable Semantic Components for Multi-Agent Systems, In: R. Calinescu et al. 

(Eds.), In: Proceedings of the Fifth International Conference on Autonomic and Autonomous Systems (ICAS 2009), April 21-25, 

2009, Valencia, Spain, IEEE CS Press, pp. 200-207. 

 

Completed M.Sc. and Ph.D. theses related to the group 

1. Cochez M., Semantic Agent Programming Language: Use and Formalization, MSc. Thesis, Department of Mathematical 

Information Technology, University of Jyväskylä, March 2012. 

2. Nikitin S., Dynamic Aspects of Industrial Middleware Architectures, In: Jyvaskyla Studies in Computing, PhD Thesis, Jyvaskyla 

University Printing House, March 2011. 

3. Pilli-Sihvola V., Intelligence as a Service, M.Sc. Thesis, Department of Mathematical Information Technology, University of 

Jyväskylä, December 2010. 

4. Bleier A., A Framework for Market-Based Coordination in Multi-Agent Systems, M.Sc. Thesis, University of Osnabruck and 

Department of Mathematical Information Technology, University of Jyväskylä, September 2008.  

5. Khriyenko O., Adaptive Semantic Web based Environment for Web Resources, PhD. Thesis, Department of Mathematical 

Information Technology, University of Jyväskylä, Vol. 97, December 2008.  

6. Naumenko A., Semantics-Based Access Control in Business Networks, PhD. Thesis, Department of Mathematical Information 

Technology, University of Jyväskylä, Vol. 78, June 2007.  

7. Katasonov A., Dependability Aspects in the Development and Provision of Location-Based Services, PhD. Thesis, Department of 

Computer Science and Information Systems, University of Jyväskylä, Vol.61, April 2006.  

8. Zhovtobryukh D., Context-Aware Web-Service Composition, PhD. Thesis, Department of Mathematical Information Technology, 

University of Jyväskylä, Vol. 72, December 2006.  

9. Tsaruk Y., Information Base for Representation of Management Information in DIFFSERV , M.Sc. Thesis, Mathematical 

Information Technology Department, University of Jyväskylä, June 2005.  

10. Kovtun D., Mobile Services for Wireless Private Area Networks based on Ad Hoc Connectivity, M.Sc. Thesis, Mathematical 

Information Technology Department, University of Jyväskylä, December  2004.  

11. Naumenko A., Analysis and Semantic Description of Role Based Access Control Models, M.Sc. Thesis, Mathematical Information 

Technology Department, University of Jyväskylä, October 2004.  

12. Nikitin S., Web-Service for Computational Error Estimation, M.Sc. Thesis, Mathematical Information Technology Department, 

University of Jyväskylä, August 2004.  

13. Khriyenko O., Distributed Mobile Web Services based on Semantic Web , M.Sc. Thesis, Mathematical Information Technology 

Department, University of Jyväskylä, October 2003.  

14. Kononenko O., Ontological Support for Industrial Maintenance of Smart-Devices , M.Sc. Thesis, Mathematical Information 

Technology Department, University of Jyväskylä, October 2003.  

15. Zharko A., Peer-to-Peer Ontological Discovery of Mobile Service Components in Semantic Web , M.Sc. Thesis, Mathematical 
Information Technology Department, University of Jyväskylä, October 2003.  

http://www.iaria.org/conferences2011/SERVICECOMPUTATION11.html
http://www.iaria.org/conferences2011/SERVICECOMPUTATION11.html
http://www.iaria.org/conferences2011/CLOUDCOMPUTING11.html
http://www.iaria.org/conferences2011/CLOUDCOMPUTING11.html
http://www.iaria.org/conferences2011/BUSTECH11.html
http://www.iaria.org/conferences2011/BUSTECH11.html
http://www.iceis.org/ICEIS2010/index.htm
http://www.iceis.org/ICEIS2010/index.htm
http://www.iasted.org/conferences/home-652.html
http://www.iasted.org/conferences/home-652.html
http://www.cs.jyu.fi/ai/papers/Bleier_Ms_Thesis.pdf
http://www.cs.jyu.fi/ai/papers/Khriyenko_PhD_Thesis.pdf
http://www.cs.jyu.fi/ai/papers/Naumenko_Thesis.pdf
http://granum.uta.fi/english/kirjanTiedot.php?tuote_id=13907
https://jyx.jyu.fi/dspace/bitstream/handle/123456789/13238/951392727X.pdf?sequence=1
http://www.cs.jyu.fi/ai/papers/Tsaruk_Ms_Thesis.pdf
http://www.cs.jyu.fi/ai/papers/Kovtun_Ms_Thesis.pdf
http://www.cs.jyu.fi/ai/papers/Naumenko_Ms_Thesis.pdf
http://www.cs.jyu.fi/ai/papers/Nikitin_Ms_Thesis.pdf
http://www.cs.jyu.fi/ai/papers/Khriyenko_Ms_Thesis.pdf
http://www.cs.jyu.fi/ai/papers/Kononenko_Ms_Thesis.pdf
http://www.cc.jyu.fi/~anzharko/MsThesis_Zharko.doc


Samples of invited talks 
 

 Terziyan V., Global Understanding Environment: Towards Self-Managed Web of Everything, Keynote Speech at: 

International Workshop on Self-Managing Solutions for Smart Environments (S3E-2011) within 6th International 

Conference on Grid and Pervasive Computing (GPC-2011), 11 May, 2011, Oulu, Finland. 

 Terziyan V., Semantic and Agent Technologies for Distributed e-Health, Keynote Speech at: Sosiaali- ja 

Terveydenhuollon Tietojen-käsittelyn Tutkimuspäivät (Social and Health Care Data-Processing Days), 28 May, 

2009, University of Jyväskylä, Finland. 

 Terziyan V., Several invited lectures and lecture series (France, Netherlands, Vietnam, Ukraine, Finland). 

 

Organized conferences or workshops 
 

 International IFIP/WG12.5 Working Conference on Industrial Applications of Semantic Web 

(IASW-2005), 25-27 August 2005, Jyväskylä, Finland. 

 

Awards 
 Diploma of the finalist of LINJA-idea competition organized by Finnish Transport Agency, Finland, 

2011; 

 Award from Agora Center for being most international research group in Agora; 

 Several best paper awards at the conferences. 

 

More Info 
 

Brief presentation of the group: http://www.mit.jyu.fi/ai/Industrial_Ontologies_Group.ppt . 

Home page of the group: http://www.mit.jyu.fi/ai/OntoGroup . 

Contact e-mail:  vagan.terziyan@jyu.fi , timo.tiihonen@jyu.fi (for Finnish inquiries). 

 

 

http://www.cs.jyu.fi/ai/S3E-2011_Program.pdf
http://www.cse.oulu.fi/GPC2011
http://www.cse.oulu.fi/GPC2011
http://www.stty.org/tutkimuspaivat.htm
http://www.stty.org/tutkimuspaivat.htm
http://www.mit.jyu.fi/ai/Industrial_Ontologies_Group.ppt
http://www.mit.jyu.fi/ai/OntoGroup
mailto:vagan.terziyan@jyu.fi
mailto:timo.tiihonen@jyu.fi

