Future of Ontologists

Future Landscape for the Field of Ontology and Possibilities for its 
Education and Training
Results of the Real-Time Delphi
The Responses
Development: 1.On a global basis, at least 10 universities have an Ontology Science department.
Development: 2.On a global basis, at least 10 universities have an Ontology Engineering department.
Development: 3.On a global basis, at least 10 universities have cross-disciplinary programs in Ontology Science and/or Engineering department offering Master degrees (for career professionals) or PhD degrees (for researchers).
Development: 4.At least 5% of all professionals in system architecture, systems design and engineering, software engineering and information technology will be required to have proper ontology training (and a larger number will need some background in ontology).
Development: 5.Accredited programs are available from educational institutions that train certified professional Ontologists (with the kind of standings that other professionals like scientists, engineers, architects, lawyers, doctors, nurses, pharmacists, etc.)
Development: 6.The terms and the disciplines of "Formal Ontology" and "Ontology in Information Science" are properly understood by academia and industry (in related fields).
Development: 7.The "ontology" word, and teaching of the basics of it, shows up in secondary/high school education.
Development: 8.The "ontology" word, and teaching of the basics of it, shows up in primary/elementary school education.
Development: 9.The discipline of "Ontology" is properly understood by everyday people (the way disciplines like mathematics, physics, psychology, music, art, etc. are understood).
Development: 10.International Standards are regularly being developed and expressed, BOTH in a natural language and as an ontology.
Development: 11.Persistent repositories of quality ontologies are available for professional and public use (and they are being regularly used).
Development: 12.Compelling tools that allow everyday data and information to be "ontologized" by everyday people emerge; please suggest what those tools might be.
Development: 13.Compelling "ontology-enabled" applications emerge; please suggest what they might be.
Development: 14.Compelling evidence of the benefits of "Ontology" emerge; please suggest what they might be.
Development: 15.Significant increase (10x the current level or better; assuming current level is non-zero) in R&D funding is put into developing Ontology science and engineering.
Development: 16.A major breakthrough is made in the field of Ontology.
Demographics of participants




The Responses


Development: 1.On a global basis, at least 10 universities have an Ontology Science department.

	here now (please explain) 
	( 0) 

	within 2 years 
	( 1) 

	2-5 years 
	( 2) 

	5-10 years 
	( 5) 

	10-20 years 
	( 4) 

	beyond 20 years 
	( 1) 

	never (please explain) 
	( 10) 


What is your time estimate for this to happen?

I'm not clear on the definition of ontology science vs. ontology engineering. In either case, I'm not convinced that anyone's purpose is served by an ontology science or ontology engineering department. If such specialized training comes to exist within the university, my guess it would take the form of a concentration within an existing department or a multi-disciplinary program. 

Just a hunch 

Ontology is not a science but an engineering discipline 

I think that a university department should have a broader focus 

I think it will be seen as too specialized, and will be taught within a larger discipline. 

It is not a big enough subject to warrant this number of departments. Normally ontology (computer science) would be part of a computing department of some sort rather than a department in its own right. 

Ontology Science is not big enough. It is part of much bigger things all overlapping, like information modeling, logic, software engineering etc. There are no departments of information modeling, few if any of artificial intelligence, of machine learning. There may be some for computational linguistics. I can much sooner imagine a department for semantic technology than I can of ontology science. Anyway, it is largely not a science, it is a social process. 

Computer science departments will do this, if it's done at all. 

I think it is debatable as to whether or not ontology is a science or not. If the science is defined by an area of research and discovery that I think ontology does in fact qualify. Certainly as it is applied more in industry as well as academia there will be research questions that need to be answered. I think it will be many years down the road before there are a collection of adequately trained individuals with an interest in academia to build even a few academic ontology science departments. Additionally there must be a concerted integration with existing computer science departments which is more a political then an administrative issue. Additionally, application in the areas of basic science biological research and medicine means that significant cross disciplinary training will be required in the eventual field of study. Universities will need to define the value proposition for funding such departments and recruiting faculty. In many medical schools faculty numbers or controlled very tightly from a tenure perspective making it difficult to attract faculty to sub divisions that are not clinically involved.
Development: 1.On a global basis, at least 10 universities have an Ontology Science department.
What are the top 3 to 5 things that need to happen to trigger this development (please prioritize by listing the most important ones first)

More recognition of the needs for a separate department, including specialized curriculum and appropriate appointment and promotion of faculty. 

Unify general semantics and systems science, both of which are underrepresented in academic senates. Quantify the economics of knowledge exchange among humans in order to justify attention to ontologies. Avoid getting Ontology Science limited to the perspectives of computer science or information science departments. 

(1) Many areas of knowledge need to recognize the need of going from semantic-less data to semantic-full data (2) Many areas of knowledge need to recognize the importance of the data interoperability problem (3) Many areas of knowledge need to recognize the importance of the use of ontologies to solve instance of the data interoperability problem 

Some departments of Computer Sience has not believed yet in the ontologies; some people in related areas do not take the approach because they think that ontologies is only Computer Science. The first task is educational. 

I think that a few universities already have interdisciplinary degrees in ontology (engineering), though I don't think there is yet a dept. Trento's Applied Ontology Lab and perhaps U-Buffalo come closest. Also, I think this should not be phrased as "information science", which smacks of library science. I would use something like "information technology" ontology, which covers computer science, software engineering, and information science. I think a codified (approved) curricula (preferably approved by a scientific body such as IAOA) and strong advocates at the universities will assist. Of course corporate sponsorship of such a dept. would also help. 

Industry and government demand for trained ontologists. 2. Clearly defined fields of ontology and ongological engineering as a distinct field from, e.g., data modeling, knowledge representation, logic. 3. Passionate, committed advocates 

Create courses design tests determine certification and continuing education requirements 

Undermine competing disciplines, including computer science, information systems, information science, informatics, systems engineering, computer and information science, etc. 

Have inadequate demand from industry and academia to form such a department for training purposes. 2. Demonstrate that the content for such a course of study is separable and non-overlapping to other disciplines within the University such as computer science and engineering or mathematics. 3. Have enough trained ontologists that are interested in academia and have adequate governmental interest and funding to sustain their research. 

1. have a clear differentiation between Ontology as a science (like Physics, Biology or Psychology), and Ontology as a branch of engineering (like electronic engineering, operations research), as well as Ontology as a cross-discipline support service (like project management, accounting), 2. have compelling reasons why it needs to have its own department, and 3. have the right people who are passionate enough (at each of the early adopter universities) to push that agenda. 

Better define what an ontology is (and is not), vs. terminology, information model, etc. - further demonstrate the benefits of using ontologies (and the drawback of not using them) - move from ontology as a religion (with its gurus and their followers) to ontology as a science 

1. The general public should understand what Ontology for Information Science is and what is its value and applicability. 2. There should be listings of jobs for ontologists or at least some articles on the future need for ontologists, so that potential students have a motivation to study it. 3. There should be some general guidelines for standards and curriculum that universities could use to set up Ontology Science departments. 

The same as the group response 

Bring ontologies into high schools Bring them into undergraduate studies Then create entire departments for them 

Development: 1.On a global basis, at least 10 universities have an Ontology Science department.
What are the key barriers to this development, and what can be done to mitigate each (identified by yourself or others) to accelerate its happening (compared to your time estimate in column 1)

Evolution rate of universities. Can be accelerated by establishing commercial centers for ontology science (already happening) then funding post docs and docs who will evolve the universities. 

(1) Silo-like approaches to problem solving (2) Interoperability is not mandatory in certain areas (e.g., new reforms in healthcare quasi mandate the need of having interoperable electronic health records) (3) Lack of mandatory performance and quality metrics associated with certain processes 

Political matters. Lack of professors with the interdisciplinary expertise required. 

There has to be a strong enough bottom-up demand for trained ontologists, in order to justify the training and provide jobs for those graduating from the programs. 2. There has to be a clear benefit from a program in ontology engineering that cannot be gained from a degree in, say, information systems with a few courses in ontology engineering. 3. In an era of shrinking resources, there needs to be funding for a new academic program. 

The biggest issue is that there is no place to adequately train the ontologists that will staff these universities at the present time-a chicken and egg problem. Like any new technology introduced into an existing domain of software engineering, the proof of its value must be shown and return on investment. Good ontology development requires exceptional domain expertise and the tools to construct sound ontology are not generally usable by domain experts therefore limiting their direct input and increasing the necessary time to invest by both the ontologist and the domain expert to develop sound ontology. 

Lack of shared conceptualization of what an ontology is - lack of clearly demonstrated benefits of using ontologies - lack of cross-pollinization across ontology-related communities (philosophers, computer scientists, information scientists, domain experts) 

Lack of a unified vision for ontologies; too many stakeholders each shoving their own vision. 

This whole study is geared toward the Academic community. Yet, the 'grass roots movement' seems to be evolving from current working technologists (in many different disciplines: modeling, sw design, system architecture, database design...), who are actually starting to implement semantic technology. Yet there is a dearth of education for 'working' technologists who want to start implementing ontologies. Is this working group more the beginning of the curve, and the turning of the hockey stick is happening now with 'working ontologists' who won't be going back to school to get their ontology training? And where is their training? 

&reas_neg 

This isn't needed, so that's a pretty significant barrier. It's either a sub-field of computer science or informatics or perhaps library/info science (which one doesn't really matter) or an interdisciplinary field -- in neither case does it warrant a separate uni-level department. 

Development: 2.On a global basis, at least 10 universities have an Ontology Engineering department.

	here now (please explain) 
	( 0) 

	within 2 years 
	( 0) 

	2-5 years 
	( 2) 

	5-10 years 
	( 5) 

	10-20 years 
	( 3) 

	beyond 20 years 
	( 0) 

	never (please explain) 
	( 10) 


What is your time estimate for this to happen?

It is hard to imagine that universities would consider treating ontology science and ontology engineering separately. There are no universities with both a computer science and a computer engineering department, but many with one or the other with very overlapping goals. 

As for the previous questions, I believe a university department should have a broader scope 

This topic is too specialized to be the basis of a university department. But there might be courses offered in OE, in CS or Engineering or Philosophy departments. 

Same as for Ontology Science. Too specialized. 

I agree with the previous responses: the field of ontology is not large enough. Ontologists are only useful if they are also domain experts or software engineers, so a department that trains 'pure' ontologists is probably not a good idea. 

Ontology engineering will become a much more widespread and mainstream skill, much like data modeling, but there are no data modeling departments. 

Ontology Engineering is not large enough to be a department in its own right. I would expect ontology engineering to be part of a computing department of some sort. 

Development: 2.On a global basis, at least 10 universities have an Ontology Engineering department.

What are the top 3 to 5 things that need to happen to trigger this development (please prioritize by listing the most important ones first)

(1) Many areas of knowledge need to recognize the need of going from semantic-less data to semantic-full data (2) Many areas of knowledge need to recognize the importance of the data interoperability problem (3) Many areas of knowledge need to recognize the importance of the use of ontologies to solve instance of the data interoperability problem 

Development: 2.On a global basis, at least 10 universities have an Ontology Engineering department.

What are the key barriers to this development, and what can be done to mitigate each (identified by yourself or others) to accelerate its happening (compared to your time estimate in column 1)

(1) Silo-like approaches to problem solving (2) Interoperability is not mandatory in certain areas (e.g., new reforms in healthcare quasi mandate the need of having interoperable electronic health records) (3) Lack of mandatory performance and quality metrics associated with certain processes 

Development: 3.On a global basis, at least 10 universities have cross-disciplinary programs in Ontology Science and/or Engineering department offering Master degrees (for career professionals) or PhD degrees (for researchers).

	here now (please explain) 
	( 1) 

	within 2 years 
	( 2) 

	2-5 years 
	( 4) 

	5-10 years 
	( 7) 

	10-20 years 
	( 5) 

	beyond 20 years 
	( 0) 

	never (please explain) 
	( 2) 


What is your time estimate for this to happen?

I don't see this happening. But if it did, it should be a collaboration between a philosophy and a CS or engineering dept. 

It is my impression that if you want to do a masters of PhD in ontology engineering or science, that is easy enough to do. I suspect there are 20+ such places. 

Development: 3.On a global basis, at least 10 universities have cross-disciplinary programs in Ontology Science and/or Engineering department offering Master degrees (for career professionals) or PhD degrees (for researchers).
What are the top 3 to 5 things that need to happen to trigger this development (please prioritize by listing the most important ones first)

(1) Computer scientists become aware of the importance of an interdisciplinary approach to ontology (2) The (interdisciplinary) ontology community consolidates its methodology 

(1) Areas of knowledge begin to experience the positive impact associated with the use of ontologies to solve relevant and pressing instances of the data interoperability problem (2) Areas of knowledge begin to experience the positive impact associated with the use of cooperative approaches to problems solving (e.g. collective intelligence) (3) Computational thinking begins to be recognized as a fundamental cognitive skill 

1. Need industrial sector to recognize the need. 2. Need the technical community to understand what ontology science/engineering is. 

Existing academic departments must be willing, perhaps due to the clarity of demand, to resist the urge to claim the field for themselves. For the above to happen, the current gulf between the world of ontology applications (industry, government, where ever) and the world of theoretical research must be bridged. In the U.S., the many Government organizations making use of semantic technologies, and therefore in need of ontologists and their work, must find ways to make use cases available to research communities. 

I think there a cross disciplinary programs even right now, but not yet 10 such. Maybe 5. 

I think programs are easier than departments. Still, the same barriers exist as above -- there needs to be bottom-up demand for the people being trained, resources to develop and maintain a new academic program, trained faculty, passionate "change agents." 

Development: 3.On a global basis, at least 10 universities have cross-disciplinary programs in Ontology Science and/or Engineering department offering Master degrees (for career professionals) or PhD degrees (for researchers).
What are the key barriers to this development, and what can be done to mitigate each (identified by yourself or others) to accelerate its happening (compared to your time estimate in column 1)

1) different opinions in the ontology community concerning the very nature of applied ontology 

(1) Lack of recognition of computational thinking as a fundamental cognitive skill 

The field is still very immature. There is no consensus on metrics for quality, for example. How do you grade students objectively, if the experts in the field do not agree on standards for quality. 

Development: 4.At least 5% of all professionals in system architecture, systems design and engineering, software engineering and information technology will be required to have proper ontology training (and a larger number will need some background in ontology).

	here now (please explain) 
	( 0) 

	within 2 years 
	( 2) 

	2-5 years 
	( 1) 

	5-10 years 
	( 10) 

	10-20 years 
	( 1) 

	beyond 20 years 
	( 1) 

	never (please explain) 
	( 2) 


What is your time estimate for this to happen?

I see no reason why it should ever be required. It might well turn out to be the case however, and if so no bad thing. 

A lot of people are already finding a need/desire for this skill. It will happen, but it will not be soon. 

I'd like to think this is the case. It would contribute to clearer thinking and better communication in these areas. My sense is that there is a lot of use/mention and symbol vs. interpretation confusion in these fields, which might be corrected to some extent by the study of ontology. 

Development: 4.At least 5% of all professionals in system architecture, systems design and engineering, software engineering and information technology will be required to have proper ontology training (and a larger number will need some background in ontology).
What are the top 3 to 5 things that need to happen to trigger this development (please prioritize by listing the most important ones first)

(1) Agreement of what "Ontology" is, how to apply it, and how to educate learners about it (2) Agreement among various knowledge disciplines about the applicability and use of ontologies (3) Cooperation among different educational programs 

Appearance of an application "proving" the benefits of ontology that is showy enough to capture the minds of managers. Visibility of ontology terms and techniques to professionals and those who hire them. Availability of ontology training/certification. 

Development: 4.At least 5% of all professionals in system architecture, systems design and engineering, software engineering and information technology will be required to have proper ontology training (and a larger number will need some background in ontology).
What are the key barriers to this development, and what can be done to mitigate each (identified by yourself or others) to accelerate its happening (compared to your time estimate in column 1)

(1) Lack of agreement of what "Ontology" is, how to apply it, and how to educate learners about it (2) lack of agreement among various knowledge disciplines about the applicability and use of ontologies (3) Lack of cooperation among different educational programs 

Development: 5.Accredited programs are available from educational institutions that train certified professional Ontologists (with the kind of standings that other professionals like scientists, engineers, architects, lawyers, doctors, nurses, pharmacists, etc.)

	here now (please explain) 
	( 0) 

	within 2 years 
	( 1) 

	2-5 years 
	( 4) 

	5-10 years 
	( 1) 

	10-20 years 
	( 7) 

	beyond 20 years 
	( 1) 

	never (please explain) 
	( 2) 


What is your time estimate for this to happen?

It's not and never will be big enough to have that kind of standing. 

It takes more than a couple of years to get from a situation where there is training, to some certification by, or creation of, some accrediting body of similar standing to, say the IET (in UK) or IEEE (US).
Development: 5.Accredited programs are available from educational institutions that train certified professional Ontologists (with the kind of standings that other professionals like scientists, engineers, architects, lawyers, doctors, nurses, pharmacists, etc.)

Column: What are the top 3 to 5 things that need to happen to trigger this development (please prioritize by listing the most important ones first)

Once ontology-related programs have been established as part of accredited educational/professional institutions, and as part of departments with other accredited programs, the next natural step is to apply for accreditation of ontology-related programs. (2) Once recognized professional organizations that issue certificates (e.g., IEEE, ACM, AAAI, etc) acknowledge the need of ontologies across disciplines, they will add it to the corresponding bodies of knowledge that needs to be evaluated 

Development: 5.Accredited programs are available from educational institutions that train certified professional Ontologists (with the kind of standings that other professionals like scientists, engineers, architects, lawyers, doctors, nurses, pharmacists, etc.)

What are the key barriers to this development, and what can be done to mitigate each (identified by yourself or others) to accelerate its happening (compared to your time estimate in column 1)

Lack of agreement of what ontologies are and what they can be used for across many disciplines 
Development: 6.The terms and the disciplines of "Formal Ontology" and "Ontology in Information Science" are properly understood by academia and industry (in related fields).

	here now (please explain) 
	( 0) 

	within 2 years 
	( 5) 

	2-5 years 
	( 1) 

	5-10 years 
	( 8) 

	10-20 years 
	( 0) 

	beyond 20 years 
	( 1) 

	never (please explain) 
	( 2) 


Column: What is your time estimate for this to happen?

"Ontology" has become a buzz word. Even experts on ontology do not share a common understanding of "ontology". How can we expect other people to properly understand the term? 

Development: 6.The terms and the disciplines of "Formal Ontology" and "Ontology in Information Science" are properly understood by academia and industry (in related fields).
What are the top 3 to 5 things that need to happen to trigger this development (please prioritize by listing the most important ones first)

"Ontology in Information Science" is not (yet?) well understood by many people in philosophy departments. Ontology in general is not yet well understood by those in industry (and this even includes many of those who bandy about the word "ontology"). 

Maturity of the field will trigger this understanding 

Formal Ontology needs to demonstrate that it adds significant value to systems development in general, rather than just in niches and specialized fields as at present. 

Development: 6.The terms and the disciplines of "Formal Ontology" and "Ontology in Information Science" are properly understood by academia and industry (in related fields).
What are the key barriers to this development, and what can be done to mitigate each (identified by yourself or others) to accelerate its happening (compared to your time estimate in column 1)

Lack of maturity ... the field needs more time to mature ... 

The confusion is currently enormous 

Development: 7.The "ontology" word, and teaching of the basics of it, shows up in secondary/high school education.

	here now (please explain) 
	( 1) 

	within 2 years 
	( 2) 

	2-5 years 
	( 1) 

	5-10 years 
	( 2) 

	10-20 years 
	( 2) 

	beyond 20 years 
	( 4) 

	never (please explain) 
	( 4) 


What is your time estimate for this to happen?

Secondary schooling should include a good basis for disciplined thinking and should not specialise into a specific subject like this. First people should learn bachelors degree level engineering discipline, build ontology on top of that. 

There are much more important subjects to teach. 

It is inherently a degree level subject. 

Sort of. In high school, way back in the '70s, I had one Social Sclence class ("World History", 9th grade) and one English class ("World Literature", or some such, 10th grade) in which the question of "What exists?" came up and was discussed. 
This will move very quickly, and be driven by social media and the semantic web which are moving very fast. 

Development: 7.The "ontology" word, and teaching of the basics of it, shows up in secondary/high school education.

What are the top 3 to 5 things that need to happen to trigger this development (please prioritize by listing the most important ones first)

The recognition of Computational Thinking as an important cognitive skill at the same level of mathematical reasoning, comprehension of written materials, scientific reasoning, etc. 

Development: 7.The "ontology" word, and teaching of the basics of it, shows up in secondary/high school education.

What are the key barriers to this development, and what can be done to mitigate each (identified by yourself or others) to accelerate its happening (compared to your time estimate in column 1)

Current status of our educational system, which needs improvements of heroic proportions 

Development: 8.The "ontology" word, and teaching of the basics of it, shows up in primary/elementary school education.

	here now (please explain) 
	( 0) 

	within 2 years 
	( 0) 

	2-5 years 
	( 1) 

	5-10 years 
	( 0) 

	10-20 years 
	( 3) 

	beyond 20 years 
	( 5) 

	never (please explain) 
	( 7) 


What is your time estimate for this to happen?

I don't see that as an age appropriate skill, or particularly interesting to the average elementary school student. Perhaps I'm underestimating. A more productive approach at for this age group might be to identify and foster the skills underlying ontology building: pattern recognition, analysis skills. Elementary school-age kids would probably love building physical models. 

I expect the word "ontology" and fostering ontology relevant skills to appear in elementary education before appearing in secondary education. These are my opinions, not based in hard evidence: A) There is more latitude in what must be taught in elementary school. B) Curriculum for forward thinking skills are often accepted first at the elementary level: computers, mindfulness and meditation, international classroom connections... C) The skills development required for ontology work is (will be) found to be valuable to child/human development and ideally fostered at a young age. 

Development: 8.The "ontology" word, and teaching of the basics of it, shows up in primary/elementary school education.

What are the top 3 to 5 things that need to happen to trigger this development (please prioritize by listing the most important ones first)

Same reasons expressed in connection with secondary/high school education 

On-line group-sourcing of ontologies would have to become mainstream. Data modeling never turned up in primary/elementary ed (as far as I know), so it is unlikely that ontologies will either.
Development: 8.The "ontology" word, and teaching of the basics of it, shows up in primary/elementary school education.

What are the key barriers to this development, and what can be done to mitigate each (identified by yourself or others) to accelerate its happening (compared to your time estimate in column 1)

Same reasons expressed in connection with secondary/high school education 

Development: 9.The discipline of "Ontology" is properly understood by everyday people (the way disciplines like mathematics, physics, psychology, music, art, etc. are understood).

	here now (please explain) 
	( 0) 

	within 2 years 
	( 0) 

	2-5 years 
	( 1) 

	5-10 years 
	( 2) 

	10-20 years 
	( 4) 

	beyond 20 years 
	( 4) 

	never (please explain) 
	( 5) 


What is your time estimate for this to happen?

Ontology will continue to be misunderstood in much the same way that philosophy is. 

Practitioners in the other disciplines mentioned in the question all occasionally do things that resonate far beyond their special niche: they reveal previously-unknown facts about the world, propose (or prove) fascinating conjectures in abstract domains, or result in beautiful objects that are enjoyed by many. Regrettably, the efforts of ontologists do not often have any such effects. To the outsider, ontology is little more than taxonomy -- a hierarchical arrangement of terms with some attribute labels attached. What needs to be communicated is how hard it is to do ontology well.
Development: 9.The discipline of "Ontology" is properly understood by everyday people (the way disciplines like mathematics, physics, psychology, music, art, etc. are understood).

What are the top 3 to 5 things that need to happen to trigger this development (please prioritize by listing the most important ones first)

Same reasons expressed in connection with secondary/high school education 

Everyday people would first have to know what ontology, the sub-discipline in philosophy was. But noone knows that today after 2000 years. 

Development: 9.The discipline of "Ontology" is properly understood by everyday people (the way disciplines like mathematics, physics, psychology, music, art, etc. are understood).

What are the key barriers to this development, and what can be done to mitigate each (identified by yourself or others) to accelerate its happening (compared to your time estimate in column 1)

The recognition of Computational Thinking as an important cognitive skill at the same level of mathematical reasoning, comprehension of written materials, scientific reasoning, etc. 

Development: 10.International Standards are regularly being developed and expressed, BOTH in a natural language and as an ontology.

	here now (please explain) 
	( 1) 

	within 2 years 
	( 1) 

	2-5 years 
	( 2) 

	5-10 years 
	( 8) 

	10-20 years 
	( 4) 

	beyond 20 years 
	( 0) 

	never (please explain) 
	( 0) 


What is your time estimate for this to happen?

ISO 15926 and ISO 18869 (?) already have elements that are defined as a formal ontology. 

It is just starting now, it will start as a trickle and take quite a while before it is regular practice. This wording is ambiguous. If "regularly being developed" is true when only 1% of all standards, but for this 1% it is regular mainstream practice, then I change my answer to 2-5 years. 

Standards turnaound is typically 5 years. ISO 20022 is most likely to be developed with an ontology layer in next version, which is realistically 5 - 10 years away. The awareness is there now, so this is simply the standards development time lag not a lag in understanding. I'd say we reached understanding in 2009 in this industry. 

Working in standards development and use, each year I hear greater numbers of standards developers and system architects expressing the need for formal, machine-interpretable data structures with supporting logic, which I construe to mean "ontology". I know of a few standards development efforts moving along the path toward ontology and two that have ontology as a defined deliverable today. 

Development: 10.International Standards are regularly being developed and expressed, BOTH in a natural language and as an ontology.
What are the top 3 to 5 things that need to happen to trigger this development (please prioritize by listing the most important ones first)

After efforts such as CL (ISO Standard), the next step is to show compelling examples of the importance of applying ontologies to solve complex and important instances of the data interoperability problem 

Development: 10.International Standards are regularly being developed and expressed, BOTH in a natural language and as an ontology.
What are the key barriers to this development, and what can be done to mitigate each (identified by yourself or others) to accelerate its happening (compared to your time estimate in column 1)

Lack of demonstration of compelling examples of the importance of applying ontologies to solve complex and important instances of the data interoperability problem 

Development: 11.Persistent repositories of quality ontologies are available for professional and public use (and they are being regularly used).

	here now (please explain) 
	( 2) 

	within 2 years 
	( 2) 

	2-5 years 
	( 5) 

	5-10 years 
	( 6) 

	10-20 years 
	( 1) 

	beyond 20 years 
	( 0) 

	never (please explain) 
	( 0) 


What is your time estimate for this to happen?

There is really a long way to go. 

Some might argue this is true now, but I doubt the persistence. Versioning is a big problem, and the quality of the most widely used ontologies is usually low. Betters sales usually trumps better 

Development: 11.Persistent repositories of quality ontologies are available for professional and public use (and they are being regularly used).

What are the top 3 to 5 things that need to happen to trigger this development (please prioritize by listing the most important ones first)

(1) Maturity of cloud computing and software-as-a-service (2) Compelling use of multiple ontologies to model different aspects associated with problem-solving across heterogeneous knowledge domains (3) Compelling use of ontologies to solve complex and relevant instance of the data interoperability problem 

Recognized, usable evaluation procedures and tools. 

A clearer vision of the way forward and funding at a research level to achieve it. I think the vision needs to incorporate the inevitability of multiple ontologies and how you get them to work together. 

Development: 11.Persistent repositories of quality ontologies are available for professional and public use (and they are being regularly used).

What are the key barriers to this development, and what can be done to mitigate each (identified by yourself or others) to accelerate its happening (compared to your time estimate in column 1)

(1) Lack of maturity of cloud computing and software-as-a-service (2) Lack of demonstration of compelling use of multiple ontologies to model different aspects associated with problem-solving across heterogeneous knowledge domains (3) Lack of demonstration of compelling use of ontologies to solve complex and relevant instance of the data interoperability problem 

Development: 12.Compelling tools that allow everyday data and information to be "ontologized" by everyday people emerge; please suggest what those tools might be.
	here now (please explain) 
	( 0) 

	within 2 years 
	( 1) 

	2-5 years 
	( 0) 

	5-10 years 
	( 10) 

	10-20 years 
	( 0) 

	beyond 20 years 
	( 1) 

	never (please explain) 
	( 3) 


What is your time estimate for this to happen?

I am not sure what "ontologized" means, but if the question presupposes that everyday people write ontologies, then this will never happen. Writing good ontologies is hard work and requires a lot of skills. (Writing bad ontologies doesn't, but bad ontologies are useless.) 

It is unlikely that "everyday people" will ever develop ontologies, any more than they develop data models. 

There is a lot of movement in this direction for tech developers; it is gettng much easier. For everyday people, I won't hold my breath. 

Development: 12.Compelling tools that allow everyday data and information to be "ontologized" by everyday people emerge; please suggest what those tools might be.

What are the top 3 to 5 things that need to happen to trigger this development (please prioritize by listing the most important ones first)

Recognize that stored program computers, designed to do arithmetic and list processing, are inconsistent with the topology of an ontology. Do not compromise ontology design to avoid the combinatorial explosion problem. Instead, presume general purpose pattern recognition co-processors. Use object technology (not object-oriented procedural languages) to define situation-responsive, composable and self-composing ontologies. Note that the worth of ontologies extends far beyond information systems. For example, the ISO standards regarding systems engineering, e.g., 15288, do not anticipate ontologies. Ontologies can enable the design of physical systems faster, cheaper and with fewer unintended consequences. Demonstrate the worth of ontology-based systems in contrast to schema-informed systems. 

Note: I am reading this statement to mean tools will be able to automatically create ontologies from the analysis of data/knowledge repositories. Given this reading, I do not think this will ever happen for any repository and any domain of knowledge, but there will be niches for which this will be possible. What will trigger this development is the maturity of the field (Ontology) on selected niches of knowledge 

Much much better UI needs to happen. Todays ontology tools and wikis are unusable except by people willing to write code, for the most part. Semantic Media Wiki being an example. Halo extensions are trying to improve things, but it will take much more than that. Everyday people don;t think like a good ontoloogist does (thank goodness, what a boring place Earth would be :-)) 

Development: 12.Compelling tools that allow everyday data and information to be "ontologized" by everyday people emerge; please suggest what those tools might be.

What are the key barriers to this development, and what can be done to mitigate each (identified by yourself or others) to accelerate its happening (compared to your time estimate in column 1)

Current ontologists not interested in non-computer solutions even though intelligence community have been using them for 30 years. Dominance of Cause-Effect thinking in U.S. education system. Lack of education in general semantics and semiotics. 

Lack of maturity of the field across several areas of knowledge 

Every day people will have to start thinking like ontologists, but that will not happen. UI will have to take two or three more quantum leaps before it is managable and easy to use ontology tools. 

Development: 13.Compelling "ontology-enabled" applications emerge; please suggest what they might be.

	here now (please explain) 
	( 2) 

	within 2 years 
	( 1) 

	2-5 years 
	( 9) 

	5-10 years 
	( 2) 

	10-20 years 
	( 1) 

	beyond 20 years 
	( 0) 

	never (please explain) 
	( 0) 


What is your time estimate for this to happen?

Very ambiguous question. Does ontology-enabled mean the application was unable to exist w/o an ontology approach, or that the ontology was 'merely' very helpful? If you mean the former, I would say 10-20 years because you can do a lot using old technology, just not as well. If you mean the latter, probably the answer is today. 

I think that data cleansing and data integration are challenges that ontology could address today, but ontology based tools need to be developed to support this activity. 

Development: 13.Compelling "ontology-enabled" applications emerge; please suggest what they might be.

What are the top 3 to 5 things that need to happen to trigger this development (please prioritize by listing the most important ones first)

As demonstrated with Smalltalk (before it was overrun by the object-oriented programming regression) almost every application can be improved significantly in cost of development, cost of sustainment, agility and change proficiency if based on an ontology. The most obvious and important is the Search application in various situations. Pending an ontology and web topology hardware we shall continue to be frustrated and uninformed with the false positive and false negative results of (key word and other) surrogations of information. 

(1) Use of ontologies in the healthcare industry (clinical and research) (2) Use of ontologies in the service industry (3) Use of ontologies in the engineering and manufacturing industry 

Development: 13.Compelling "ontology-enabled" applications emerge; please suggest what they might be.

What are the key barriers to this development, and what can be done to mitigate each (identified by yourself or others) to accelerate its happening (compared to your time estimate in column 1)

Lack of maturity of the field and lack of "killer apps" 

Development: 14.Compelling evidence of the benefits of "Ontology" emerge; please suggest what they might be.
	here now (please explain) 
	( 5) 

	within 2 years 
	( 2) 

	2-5 years 
	( 3) 

	5-10 years 
	( 5) 

	10-20 years 
	( 0) 

	beyond 20 years 
	( 0) 

	never (please explain) 
	( 0) 


What is your time estimate for this to happen?

Since about 2008 participants in the financial services industry have been talking about the importance of semantics, unprompted by this ontologist. Since 2009 they have felt able to use the O word without embarrassment. 

Gene Ontology (and related ontologies) provide very compelling evidence. 

There is a ton of evidence now, look at the success of the semantic technologies conference? Look at how many ontology jobs there are? The benefits are the same ones people have been talking about for years. Interoperability, software engineering benefits, search, etc. 

Ontology makes a significant contribution to the improvement of data quality and data integration. 

Development: 14.Compelling evidence of the benefits of "Ontology" emerge; please suggest what they might be.

What are the top 3 to 5 things that need to happen to trigger this development (please prioritize by listing the most important ones first)

Enhanced exchange of knowledge among humans. Enables User to signify concepts then manipulate contents and relationships. Significant reduction of errors and loopholes in federal, state, local legislation and in corporate policy and procedure statements. Reduce the % of larger scale systems projects that fail to meet expectations from current 60% to near zero. 

(1) Continue developing the field (2) Continue looking for examples of 'killer-apps' (3) Identify areas where (2) is likely to happen sooner (rather than later) 

Most people seem to have a very grandiose idea of what ontology ought to be for. We need to start with the relatively simple stuff. 

Development: 14.Compelling evidence of the benefits of "Ontology" emerge; please suggest what they might be.

What are the key barriers to this development, and what can be done to mitigate each (identified by yourself or others) to accelerate its happening (compared to your time estimate in column 1)

Lack of maturity of the field (2) Lack of systematic and consistent searchibg for examples of 'killer-apps' (3) Lack of focus on areas in which we can be successful in finding killer apps sooner (rather than later) 
Development: 15.Significant increase (10x the current level or better; assuming current level is non-zero) in R&D funding is put into developing Ontology science and engineering.

	here now (please explain) 
	( 0) 

	within 2 years 
	( 1) 

	2-5 years 
	( 4) 

	5-10 years 
	( 5) 

	10-20 years 
	( 1) 

	beyond 20 years 
	( 2) 

	never (please explain) 
	( 3) 


What is your time estimate for this to happen?

Not going to happen. Instead, ontology development will replace or augment conceptual modeling and data modeling in general. Not different enough. 

I don't think more money is necessarily the right answer. Doing the right things would be much more important. 

Development: 15.Significant increase (10x the current level or better; assuming current level is non-zero) in R&D funding is put into developing Ontology science and engineering.

What are the top 3 to 5 things that need to happen to trigger this development (please prioritize by listing the most important ones first)

(1) Funding agencies are convinced of the need of ontologies to tackle instance of the data interoperability problem 

Development: 15.Significant increase (10x the current level or better; assuming current level is non-zero) in R&D funding is put into developing Ontology science and engineering.

What are the key barriers to this development, and what can be done to mitigate each (identified by yourself or others) to accelerate its happening (compared to your time estimate in column 1)

(1) Funding agencies need to be convinced of the need of ontologies to tackle instance of the data interoperability problem 

Development: 16.A major breakthrough is made in the field of Ontology.

	here now (please explain) 
	( 0) 

	within 2 years 
	( 1) 

	2-5 years 
	( 2) 

	5-10 years 
	( 9) 

	10-20 years 
	( 1) 

	beyond 20 years 
	( 0) 

	never (please explain) 
	( 3) 


What is your time estimate for this to happen?

I'm not sure there is a major breakthrough to make. I think it is just a long slog of little details. 

This is kind of a silly question. I don't think there have been any major breakthroughs so far in ontology science. The breakthroughs that need to happen are in how humans communicate and agree on terms and definitions. Not yet another logic. 

Development: 16.A major breakthrough is made in the field of Ontology.

What are the top 3 to 5 things that need to happen to trigger this development (please prioritize by listing the most important ones first)

Adoption of a computer co-processor capable of set theoretic algebra at more than 1000 times faster than computers can do. Ontology development practiced by everyone age 12 and above. 

(1) Keep trying to find a killer app within a relevant domain of knowledge (e.g., healthcare) 

Development: 16.A major breakthrough is made in the field of Ontology.

What are the key barriers to this development, and what can be done to mitigate each (identified by yourself or others) to accelerate its happening (compared to your time estimate in column 1)

Lack of focus in order to find a killer app within a relevant domain of knowledge (e.g., healthcare)
Demographics of the participants

Gender Distribution:
Males= 75.00 %
Females= 25.00 %


Employment Distribution:

Academia: 26%
Private Sector: 29%
Non Profit: 14%
Government Agency: 11%
Consultant: 17%
Other:3%
Total Employment= 100.00 %


Region Distribution:

Europe: 14%
South America: 6%

North America: 80%
Total Regions= 100.00%
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