
The Ministry of Education and Science of the Russian Federation 

Samara State Aerospace University  

(National Research University) 
 

 

 

 

 

 

 

ANTHOLOGY OF ONTOLOGY 

 

Selected scientific papers 

 

 

 

 

 

 

 

 

 

 

 

SAMARA 

 

2011 



2 

 

 

 

 

 

Compiler: Borgest Nikolay M. 

 

 

Translated by: Borgest Diana N. 

 

 

     Anthology of  Ontology = Антология онтологии  [Electronic resource]:  

Selected scientific papers / The Ministry of Education and Science of the Russian 

Federation, Samara State Aerospace University; Compiler N. M. Borgest. - 

Electronic text (0,2Mb). - Samara, 2011. - 1 CD-ROM.  

 

 

 

The selected scientific papers of recommended resources on the subject 

―Ontology of Designing‖ is a part of postgraduate programmes which were 

developed based on using new educational technologies, resources and distance-

learning systems for the Masters programme «Designing, construction and CALS-

technologies in Aeronautical Engineering » for education direction 160100.68 

«Aeronautical Engineering».  

 

Prepared by the Department of Aeronautical Engineering SSAU. 

 

 

 

 

 

 

 

 

© Samara State Aerospace University, 2011 



3 

 

SELECTED SCIENTIFIC PAPERS 

 

 

1. Anderson B.I. First Step Toward Integrating the Design Process. AIAA-88-

4403, 1988. 5p. 

2. Batson R.G., Love R.M. Risk Analysis Approach to Transport Aircraft 

Technology Assessment. ―J. Aircraft‖. Vol.25, N2. 1988. P.99-105. 

3. Bil C. Applications of Computer-Aided Engineering to Subsonic Aircraft 

Design in a University Environment. ―ICAS Proc. 1986: 15th Congr. Int. 

Counc. Aeron. Sci. London, 7-12 Sept., 1986. Vol. 1‖ New York. P.103-118. 

4. Bouchard ЕЕ.. Kidwell G.H.. Rogan J.E. The Application of Artificial 

Intelligence Technology to Aeronautical System Design. AIAA-88-4426. 

1988. 20p. 

5. Boud A.H., Soetarman B. Integrating Prolog and CADAM to Produce on 

Intelligent CAD system. ―WESTEX-87: West.Conf.Expert Syst, Colif.; June 

2 4, 1987. Proc.‖ Washington. 1987. P.152 160. 

6. Haberland C. Fenske W. A Computer Augmented Procedure for Commercial 

Aircraft Configuration Development and Optimization. ―J.Aircraft‖. Vol.23. 

N5. 1986. P.390-397. 

7. Lange R.H A Rewiew of Unconventional Aircraft Design Concepts. ―ICAS 

Proc. 1986: 15th Congr. Counc. Aeron. Sci, London, 7 12 Sept., 19S6. 

Vol.l.‖New York. P.191-200. 

8. Marinopolous S., Jackson D., Shupe J., Mistree F. Compromise: an Effective 

Approach for Conceptual Aircraft Desigh. ALAA-87-2965. 1987. 11p. 

9. Murotsu Yoshisada, Park Choong Sik // Нихон кикай ганкай ромбунею. 

Trans. Jap. Soc. Mech. Eng. С 1990. 56 N 521.P.251-256 

10. Nicolas L.M. Fundamentals of Aircraft Design. Revised 19S4. Mets. Inc. San 

Jose California. 1975. 

11. Simos D., Jenkinsorj L.R. Optimization of the Conceptual Design and 

Mission Profiles of Shoat- haul Aircraft. ALAA-86-2696. 1986. 9p. 

12. Widdision C.A., Schreffler E.S., Hoicking C.W. Aircraft Synthesis with 

Propulsion Installation Effects. AIAA-88-44-4. 1988. - 7 p 

13. Gruber T. R. The role of common ontology in achieving sharable, reusable 

knowledge bases. In J. A. Allen, R.Fikes, and E. Sandewell, editors, 

Principles of Knowledge Representation and Reasoning – Proceedings of the 

Second International Conference, pp. 601-602. Morgan Kaufmann (1991) 

14. Matuszek C., Cabral J, Witbrock M., DeOliveira J. An Introduction to the 

Syntax and Content of Cyc, 

http://www.cyc.com/doc/white_papers/AAAI06SS-
SyntaxAndContentOfCyc.pdf 

http://www.cyc.com/doc/white_papers/AAAI06SS-SyntaxAndContentOfCyc.pdf
http://www.cyc.com/doc/white_papers/AAAI06SS-SyntaxAndContentOfCyc.pdf


4 

 

15. http://en.wikipedia.org/wiki/Cyc 

16. http://en.wikipedia.org/wiki/Douglas_Lenat 

17. http://cyc.com/  

18. http://www.opencyc.org/ 

19. http://www.cycfoundation.org/concepts 

20. http://ezop-project.wiki.sourceforge.net/Alekseeva_Cyc  

21. http://www.ksl.stanford.edu/software/ontolingua/ 

22. http://www.ksl.stanford.edu/htw/htw-demos.html 

23. https://www.cia.gov/library/publications/the-world-factbook/index.html  

24. http://en.wikipedia.org/wiki/Upper_ontology_(computer_science)  

25. http://protegewiki.stanford.edu/index.php/Protege_Ontology_Library  

26. http://protege.stanford.edu/,  

27. http://www.ksl.stanford.edu/software/chimaera/  

28. Luettich, K.; Masolo, C.; Borgo, S. Development of Modular Ontologies in 

CASL.// In Proceedings of International Workshop on Modular Ontologies 

(WoMO), Athens (Georgia, USA), 05 November 2006, http://www.loa-

cnr.it/Publications.html 

29. http://en.wikipedia.org/wiki/Semantic_wiki  

30. http://www.w3.org/TR/rdf-sparql-query/ 

31. http://semantic-mediawiki.org/wiki/Semantic_MediaWiki  

32. http://www.trueknowledge.com/ 

33. Mizoguchi R. Ontology Engineering Environments // Handbook on 

Ontologies; ред. Staab S., Studer R. – Berlin, Springer-Verlag — 2003 

34. Motik B., Sattler U. A Comparison of Reasoning Techniques for Querying 

Large Description Logic ABoxes //Proc. of the 13th International Conference 

on Logic for Programming Artificial Intelligence and Reasoning (LPAR 

2006) — Phnom Penh (Cambodia) — 2006 

35. Niles, I., and Pease, A. 2001. Towards a Standard Upper Ontology. // 

Proceedings of the 2nd International Conference on Formal Ontology in 

Information Systems (FOIS-2001); ред Welty C., Smith B — Ogunquit 

(USA) — 2001. 

36. Noy, N. F., McGuinness, D. L. Ontology Development 101: A Guide to 

Creating Your First Ontology. Stanford Knowledge Systems Laboratory 

Technical Report - 2001. 

37. Panton K. et. al Common Sense Reasoning — From Cyc to Intelligent 

Assistant // Ambient Intelligence in Everyday Life, pp. 1-31, LNAI 3864, 

Springer, 2006. 

38. The Protégé Ontology Editor and Knowledge Acquisition System: 

http://protege.stanford.edu/. 

39. L. Stojanovic, B. Motik Ontology Evolution within Ontology Editors // 

Proceedings of EON2002 Evaluation of Ontology-based Tools, 2002. 

http://en.wikipedia.org/wiki/Cyc
http://en.wikipedia.org/wiki/Douglas_Lenat
http://www.opencyc.org/
http://www.cycfoundation.org/concepts
http://www.loa-cnr.it/Publications.html
http://www.loa-cnr.it/Publications.html
http://www.w3.org/TR/rdf-sparql-query/
http://www.trueknowledge.com/
http://protege.stanford.edu/


5 

 

40. Suggested Upper Merged Ontology (SUMO) [Электронный ресурс]. — 

Режим доступа: http://www.ontologyportal.org/index.html. 

41. Grubb P., Takang A.A. Software maintenance: concepts and practice (2nd 

edition). Singapore: World Scientific Publishing, 2003. 369 p. 

42. Calero C., Ruiz F., Piattini M. Ontologies for Software Engineering and 

Software Technology. Springer-Verlag Berlin Heidelberg. 2006. 339 p. 

43. Abecker, A.; Apostolou, D.; Hinkelmann, K.; Probst, F.; Stojanovic, L.; 

Tambouris, T. Ontology-enabled E-Government Service Configuration - The 

OntoGov Approach. In: Wimmer, Maria A. (Ed.): e-Gov Days: state-of-the-

art 2004. Tagungsband zu den dritten e-Gov Days des Forums eGovernment. 

Wien: OCG 2004. 

44. Bock, C., Gruninger, M., "PSL: A Semantic Domain for Flow Models," 

Software and Systems Modeling Journal, 2005. 

45. Fox, M.S. "The TOVE Project: A Common-sense Model of the Enterprise", 

Industrial and Engineering Applications of Artificial Intelligence and Expert 

Systems, Belli, F. and Radermacher, F.J. (Eds.), Lecture Notes in Artificial 

Intelligence # 604, 1992. Berlin: Springer-Verlag, pp. 25-34.  

46. Fox M., Barbuceanu M., Gruninger M.; Lin J. An Organization Ontology for 

Enterprise Modelling. Simulating Organizations: Computational Models of 

Institutions and Groups, Menlo Park CA: AAAI/MIT Press, pp. 131-152. 

1997. 

47. Gomez-Perez A. Ontologies: Theory, methods and tools. Tutorial. The Fourth 

Summer School on Ontological Engineering and the Semantic Web, 2006 

(SSSW'06). 

48. Gruninger M., Atefi K., Fox, M., Ontologies to support process integration in 

enterprise engineering, Computational and Mathematical Organization 

Theory, 6, pp. 381-394, 2000.  

49. Hepp, Martin et al.: Semantic Business Process Management: A Vision 

Towards Using Semantic Web Services for Business Process Management. 

IEEE International Conference on e-Business Engineering (ICEBE 2005). 

Beijing, China, October 18-20, 2005, pp. 535-540.  

50. Hepp M., Roman D. An Ontology Framework for Semantic Business Process 

Management, Proceedings of Wirtschaftsinformatik 2007, February 28 - 

March 2, 2007, Karlsruhe 

51. Stader J., Results of the Enterprise Project // Proceedings of Expert Systems 

'96, the 16th Annual Conference of the British Computer Society Specialist 
Group on Expert Systems, Cambridge, UK, December 1996.  

52. Uschold M., King M., Moralee S. and Zorgios Y. The Enterprise Ontology AIAI, 
The University of Edinburgh, 1997.  

53. Dobrov B., Loukachevitch N., Nevzorova O. An approach to new ontologies 

development: main ideas and simulation results //Int. Journal Information 

Theories & Applications. Vol.10. Number 1, 2003. P.98-105.  

54. Guarino N., Some Ontological Principles for Designing Upper Level Lexical 

Resources // Proceedings of First International Conference on Language 

Resources and Evaluation, 1998. 

http://www.ontologyportal.org/index.html


6 

 

55. Soshnikov D. Software Toolkit for Building Embedded and Distributed 

Knowledge-Based Systems. Proceedings of the 2nd International Workshop 

on Computer Science and Information Technologies, Ufa, 2000. - pp. 103 - 

111. 

56. Soshnikov D. Technologies for Building Intelligent web applications based on 

JULIA Toolkit In Proceedings of the 3rd International Workshop on 

Computer Science and Information Technologies, Ufa, 2001. - pp. 23-34 

57. Gruber. T. Towards Principles for the Design of Ontologies used for 

Knowledge Sharing // International Journal of Human and Computer Studies. 

- 1995, №43 (5/6). - pp. 907-922. 

58. Stoffel K., Taylor M., Hendler J. Efficient management of very large 

ontologies. Proc. of Fourteenth American Association for Artificial 

Intelligence Conference (AAAI-97), Menlo Park, CA, AAAI/MIT 

Press.Villemin F. - 1997 - pp. 12-21. 

59. Brachman R., Levesque H. The tractability of subsumption in frame-based 

description languages. Proc. of the National Conference on Artificial 

Intelligence (AAAI-1984), Menlo Park, CA, AAAI/MIT Press - 1984. - pp. 

34–37. 

60. http://www.webgain.com/java_cc  

61. https://www.posccaesar.org/wiki/ISO15926Primer_Context 
 

 

The Need for Context in Information Exchange 
 

•Robin Benjamins, Bechtel Steering Committee Chairman of the POSC Caesar project: 

Intelligent Data Sets (IDS)  

•Onno Paap, Fluor Corporation Project Manager of the FIATECH project: Accelerating 

Deployment of ISO 15926 (ADI)  

•Julian Bourne, NRX Global  

•Ian Glendinning, DNV  

•Hans Teijgeler, Flour Corporation  

 

 

Abstract 

 

This section introduces the concept of Context. When we exchange plant information with 

traditional methods we rely on context to retain meaning. Information in ISO 15926 format is 

rich enough that we no longer need context to retain meaning.  

 

How it Used to Be 

 

When your humble author started his career in plant design, computers were not commonly 

used by designers and engineers. Drafting was by pencil on paper. Specifications were written 

with a typewriter. When information was transferred from one document to another the only way 

was for a human to read the original document, find the value to be transferred, then write it by 

hand on the target document. If the target document was something like a specification it was 

usually given to a secretary for typing.  

https://www.posccaesar.org/wiki/ISO15926Primer_Context
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Transferring information from one storage location to another was cumbersome, but 

conceptually simple--you would take all the specifications and drawings, sort them into some 

logical order, perhaps bind them into books, and move them to the new location. Data turnover 

to the client at the end of a plant design project was similar to the last scene of the movie Raiders 

of the Lost Arc. In that scene a forklift carried a wooden box down a long aisle of identical 

wooden boxes and put it on one of the piles. In the real world it sometimes took years for the 

owner to review all the boxes and categorize the binders of information.  

No one really liked this (as in: "I really liked that piece of chocolate cake, may I have 

another!"), but that was just the way it was. It started to change with computers made their way 

into the design office. Binders of data sheets gave way to spreadsheets burned onto CDs, 

graphite pencils gave way to electronic pencils (i.e., CAD), and rolls of mylar drawings gave 

way to CAD files burned onto more CDs.  

 

Current Situation 

 

There have been improvements, but things haven't changed much conceptually. In our 

work processes for plant design or plant operations, a large proportion of an engineer's activities 

still involve manually transferring information from one document to another. For instance, after 

the engineer chooses, say, an instrument, the only practical way to record the information about 

the instrument is to read the manufacturer's data, interpret it to decide which of the data values to 

transcribe, then figure out where to put the data values in the plant design system. Some of the 

operations are simple transcription, such as transferring a model number from one spot to 

another. But some involve calculation, such as changing from one unit of measurement to 

another. Others involve interpretation ranging from ignoring the data value altogether to 

decisions involving judgment, such as orientation or handedness. The work is done on a 

computer, but often the only real difference is that engineers do the typing themselves instead of 

giving it to their secretary.  

 

Why we Need Context 

 

Suppose you have to transfer information from one data sheet to another and you see this:  

1034  

 

This means nothing. So you "back up" and look for more context.  

Pressure: 1034  

 

OK, so you know a bit more, but still nothing usable.  

Pressure: 1034 kPa  

 

Now you expect other values to be in SI units, but you still really don't know what is going 

on, so you "back up" some more.  

Seal Flush  

Pressure: 1034 kPa  

 

You still have questions so you continue to "back up".  

Tag No: P-101  

Service: Chemical Injection to D-101  

Seal Flush  

Pressure: 1034 kPa  
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Now you are getting a clearer picture. When you "back all the way up" and read the entire 

data sheet you can finally put the initial value, 1034, into context.  

Centrifugal Pump Data Sheet  

Client: ABC Chemical Company  

Tag No: P-101  

Service: Chemical Injection to D-101  

...  

Seal Flush  

Pressure: 1034 kPa  

...  

 

Without context, we are lost.  

 

The Data Sheet Problem 

 

Figure 1 shows sections of two centrifugal pump data sheets. One data sheet might be from 

a manufacturer's Internet site; the other might belong to the plant owner. It is an engineer's job to 

interpret the manufacturer's data sheet and transcribe the correct values to the project data sheet.  

 

Figure 1: Compare Two Data sheets  
The most notable difference is that one data sheet expects Metric units, the other Imperial. 

But beyond that, the data sheets are organized differently--the data are grouped differently, and 
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the groups are arranged differently. These two excerpts only have eight data spots in common. 

But looking closer, of the eight spots, only three are obviously identical:  

Discharge Pressure  

Rated Suction Pressure  

Differential Pressure  

 

The rest require some interpretation:  

Metric Data sheet Imperial Data sheet Comments  

Normal Flow Capacity: Normal Probably the same  

Rated Flow Capacity: Rated Probably the same  

Max. kPag Suction: Max. No data entry spot  

Differential Head Diff. Head: Rated Possibly the same  

NPSH Available NPSH Avail.: Rated Possibly the same  

 

The Challenge 

 

When we exchange information without context we make it difficult for others to 

understand what we mean.  

 
Figure 2 - Putting Information in a Bag  
 

Figure 2 starts with someone having a bright idea. To achieve some business result he has 

to pass the information to someone else. If he just sends the information without context, he is 

just throwing it all in a bag, hoping the person on the other end can figure it out.  

The reason information exchange worked in the past was that we exchanged entire sets of 

data (for instance, a complete data sheet) where the context was preserved. But the disadvantage 

is precisely that: we have to exchange whole sets of data and have humans interpret them item-

by-item. What we really want is to be able to let machines exchange information directly without 

having to rely on context to retain meaning.  

 

Why Can't we Just Cut and Paste?  

 

What we really need is a "cut and paste" tool for plant information. We want to be able to 

just "cut it from that data base over there" and "paste it to this data base over here". But it's not 

that simple.  

The first and most obvious reason we can't just use a simple Cut and Paste tool is because 

the data values we want to transfer seldom map to the same (x,y) coordinates on any two data 
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sheets. In order to know which data values to transfer we have to first know enough about the 

data sheets and underlaying databases to know which values are involved.  

The second reason we can't just use a simple Cut and Paste tool is that mathematical 

transformations are sometimes required, such as conversion between Metric units and Imperial, 

as in the data sheet example above. The third reason is that engineering judgment is often 

required. All of these actions are trivial if you have the right context. We have many thousands 

of design engineers doing this all day, every day, and generally, they are good at it. But we rely 

so much on context to convey meaning that we cannot trust machines to make the right decisions 

on their own.  

Using ISO 15926 to exchange information means you no longer have to know anything 

about your information exchange partner.  

 
Figure 3 - Putting Information in an ISO 15926 Bag  

 

When we encode information in ISO 15926 format, we include enough context that other 

ISO 15926-enabled tools will clearly understand what we mean.  
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