Current Requirements:
What Training do Ontologists Need?



Ask first: What are we training For?

Why? Because:
* Training should offer knowledge and skills needed
* Already have problems

— unqualified people in ontology jobs

— employers can’t find/recognize qualified people
* Future ontologists will probably want jobs
* Educators rarely tracking curriculum effectiveness
and
* We don’t know the answer already



Why Current Requirements?

Easier to identify current jobs than future
Future probably exists in there somewhere
See previous: Already have a problem

Chance to build in good habits in curriculum design
and maintenance

We don’t know the answer already



How we asked

* |n Virtual Discussions

— Opportunities to opine/suggest during sessions early in the
Summit series

— Regular harvesting by Requirements Track Chair

* Expert Panel

— Presentations by invited panelist with “industry,” applied
experience

— Most with multiple roles: developer/designer, leader, trainer,
evaluator, other

* Survey
— Developed in part from the input above
— Broadcast solicitation beyond Ontology Summit Community



Survey Respondents

* 66 Respondents

Y °'1; FamiliarityWithOntologyForlnformationScience. How familiar are you
a I I l I I a r with the field and the disciplines of Ontology for Information Science,

with field

636 % (42)

Formal ontology and Ontological Engineering?

273 % (18)

6.1% (4)

15% (1)
15% (1)

o Very familiar

B Somewhat familiar

B Cursory knowledge only
B Mot familiar at all

mm Other (pleasespecify)

| can't say | know
I much about it, but
| am interested



Respondents: Sectors

RespondantPrimary Sector. What is your Organization's primary Sector of
operation? Please answer with reference to the organization you identified in
1a. A small collection of very general Sectors is given here. Please
remember that here you are characterizing your organization, rather than
your own specialty or function within it.

152 %

18.2% 16%
0%
0%

15%
15%
15%
15%
15%

15%

182 %

258%

I Education
B Government
I |nformation Technology

- Scientific and Technical
Research and Development

B Cross-sector consulting
B Manufacturing

Oither (Flease ldentify)
— [supply below)

B Service Industries

Matural Resource Extraction
(mining, drilling)

I Finance
I Medicine
I Construction

Infermation Content
B (publishing, writing,
recording, etc.)

o Transportation

|tilities (water,
electricity, etc.)

Agriculture /
Aguaculture

- fManagement of Matural
Resources (forestry, parks)

Arts and Entertainment
B Administrative senvices



Respondents: Roles

RepondantPrimaryFunction. What is your primary function within your
organization? A small collection of common roles is given here; if none
fit, please use the "other" option and specify,

123 % 10.8 %
13.8 % 7%

13.8 % 7%

185 %

IT%

200%

246%

508 %

o Research
I Teaching and Training

Technical Lead
[development)

Scientific and
B Technical Advisor

I Froject Management
B Knowledge Management

Enterprize-level
— Management

(Other (Flease |dentify)
— (supply below)

B Froduct Development

Decision Support
to Executive Level

o Other
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Respondent Roles, Ctn

RespondantPersonalOntologyWork. Do you personally design, develop, test, evaluate, or conduct
research on formal ontologies? Or, have you done significant work of this sort in the past? If so, please
indicate the nature of the work. If not, please select "l don't ..."

| personally conduct
regearch in the area of formal
antology andlor ...

| persanally design formal

antologies to meet 50.0%
functional and/or =situa...
| personally develop 0%

formal ontology content

| personally evaluate
formal ontologies.

| hope or expect to
personally develop or design
ontologies in the fu. .

28.87%

| have personally developed
ar designed ontologies
in the past, butd...

Other (please specify) 91%
| don't personally design,
develop, test, evaluate, T6%

or conduct resear...

| personally work in a
related field and am not
sure whether 'man o...




Respondent Roles, Ctn’d

RespondantOtherRelationshipToOntologyWork. Within the organization and role you identified, do you
have a relationship to ontologist and/or ontology work, other than or in addition to personally performing

work as described in 1d? Or, have you had a significant relationship to ontology work in the past? If so,

please indicate the nature of this relationship. If not, please select "l don't have ..."

&

Other (please s pacily)

1237%

| den't hawe a significant
relaticns hip to ontclogy
work ctherthan, ...

185 %

| am pescnally )
invchved in the evaluation
of cntolegists

18.5%

| permcnally develop
applicaticons that
make use of cntologiss

185 %

| pemcnally develop
systems in which the system
OF GNE O MoK COmpo. ..

| am perscnally involved
in the assignment of
cntclogists to projects

-2156%

| am pemcnally
imwclved in the training
of cntolegists

231%

| pescnally cvases
an cntology design
or develcpment team

262 7%

| am pemcnally invelvwed
in the wecruiting or
hinng of cntclogists

| pemcnally design
applicaticns that makes
use of cntclogies

| pemcnally cveses a
team whose res ponsibilities
include ontalogy d...

& | pemcnally am involved
with a project, program,
of team that depend...

| pemcnally design systems
in which the system
OGS S TGS COT RS

3547%

| pemcnally cveses a
projact of progam that
indudes cntclogy desi...

1
8§ ] @2 g © o



Respondent Roles, Cnt’'d

RespondantWorklnNeighboringField. Have you personally designed or developed taxonomies, thesauri,
controlled vocabularies, classification systems, data models, knowledge models, category structures, or
other Knowledge Organization Structures beyond (or in addition to) full formal ontologies? Or, have you
done significant work of this sort in the past? If so, please indicate what kinds of KOS or models you have
developed:

Taxonomies
Data Models

Controlled Vocabularies

Entity Relationship
Models

Semantic Networks
Concept Maps

Data Architecture

Subject(Classification
Hierarchies

Thesauri
Topic Maps
Other (please specify)

Haven't developed

0 10 20 30 40

10



Respondent Roles,

RespondantHiringOfOntologists. Are you involved in the hiring or recruitment of ontologists?
Or, have you done so in the past? If so, please indicate nature of this activity. If not, please
choose the last option.

| am not involved in
hiring or recruitment
of ontologists.

| am a manager or executive
and am involved in
hiring ontologists for. ..

Other (please specify)

| am a professional
recruiter and recruit ontologists —
for multiple em...

| am a professional
recruiter and recruit ontologists —
foremployment ...

| am an HR professional
and hire ontologists for—
ernployment within my ...

30

Non-Technical

Project director

* iam not involved in hiring

* | specifiey requirements for skilled personnel

* | am an ontologist looking to grow staff in this area
* | am involved in identifying the right experts and to
invite them to brief and have a dialog with our
community members, and to contribute to our
collective body-of-knowledge

* | have communication with ontologists
professionals in the job market

* | advise City Council and Staff on projects and
project management options - including skill sets
required

* | have participated in interviews and provided
evaluations.

* | was on the hiring committee for [Major
Corporation]'s Knowledge Services section

* | recruit students to work on research projects

* pos graduate student not applicable.

* | have recruited and hired in the past. Currently, |
am often asked to advise on hiring by organizations
we support.

* Technical Interview/Recommendation

* | could sit on interview committees for job
applications with ontology skills as part of the
person description.

11



Requirements: from Evaluators

RespondentEvaluationOfOntologists. Are you involved in the evaluation of ontologist skill, knowledge,
and/or performance? If so, please indicate what knowledge, skills, and characteristics you think are
important for ontologist quality and success. If not, please choose the last option.

Mt applicabic | | | | | 487 %
Warking with Subject : : : 128
Logicformal semarics, i i i 128
Surracing knowledge. : : :
Dmology manoing
Familiarity wit.
Knowledge Represantason
'Warking with data maodsis
Omology evakmsionbest
Canospiual madslling
Ormalagy Fecyde.
Drarta muodsiling
Knowledge sxiracian .
Semansc Web
Ormagy testing ' (172 %
Damabame design. : 1557%
Sagiremems S oo ; 138 %
Hnowledge and. : 138 %
Jngemics i 1
Cimniogy-based ‘ 1
Biuminesx process modsiling - : 1
Zogritve modsing : 10.
Oz Orimrmmd_ - n
Omolagy-bemad Informaran.
Erterprize anchiteciun=
Frilosogiical omdlagy 69
AiScia el ganze 60
Ormology reengineering 6.9
Comext modailing
'Web dewelopmen
Sarvice development
Orher (Plemss ldamify).-
Zammo 17
Snecia Doman dnowiedge. 17
Praject Manag=men 1.7
IT administration
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and/or performance? If so, please indicate what knowledge, skills, and characteristics you think are
important for ontologist quality and success. If not, please choose the last option.

RespondentEvaluationOfOntologists. Are you involved in the evaluation of ontologist skill, knowledge,

433 %

Ontcloay testing

17.27%

r~ Semantic Web

&

o .
e Knowledge e raction
E. and alicitation

D-,.Jm

r=~ Data medelling

=

Ontolegy lifecycle

managameant,

2247%

Concaptual medalling

2217%

it Ontoloogy
v avaluaticn/best
= practices

o
0 Working with
ﬂ. data models

) F.nowladge

Represaentaticn

Familianty with
Ontology tocls

259%

m.-.-ﬂ
Ontelegy mapping

Extracting knowdedge
From esasting
corpoE of decumeants

2I6%

Leqgictomal

samantics,
Working with Subject

Matter
Expeats (SMEs)

Nt applicabls

20+

I
L = Lo )
L L



Requirements: from Emplovyers

DesiredAreasOfTrainingOrExperience.

If you are involved in hiring or recruiting ontologists, please indicate what knowledge, skills, experience,
and/or characteristics you look for in an ontologist candidate. If you are not involved in hiring or recruiting,
please choose the last option.

Warking with dma madds R0.0 %
Warkiing with Subject. ] ] ] ]
“nze mdge Dermmemman 414
Haomsg cane : : i ; 414
D madailing . . = . 197 %
Dracing knowladge : : ; : Ih
Logicformal semanics, i i : - IR T
Familiarity with ] ] - '
Dmlagy mapging 32
Omalogy Becyde_ 1z
Cancegaual madaling - - - T3
Omsogy mvalumionbes: i i ] 10 %
Omgagy-ommed j j ; 105
Howiedge and . ' ' : MR
Oemlagy nesnginssring_ : ; | IR
Samaric Wek 7
Smfza lme gmoa 4%
Come: modailing . - T %
Suminmss proc=ss modsiing : : M7
Emerprize architeciure : a 19 0 E
Linguissics i | 17 2 3%
Coagutvm mads ag ; | 17 7 =%
Smgutemams Siomon ; | 17 2 %
Omoiage-swsed Irormmion i | 17.2 %
T4 zmognica omaagy : 118 %
Dmmnmes dmeion 138 %
Sarvics dewslopman 121 %
Project Managemas : 17
Cigjas Crimmad. i mnix
Special Damain Knowladge. i 3%
S=mizics 26%
Wik dewaloome L
Crher (Plezzs Idenify).. 2%
T adminizrasan 1.7 %
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LN 4

203 7%

0% N0%

328%

328 7%

HMEE

2%

If you are not involved in hiring or recruiting, please choose the last option.

DesiredAreasOfTrainingOrExperience. If you are involved in hiring or recruiting ontologists, please
indicate what knowledge, skills, experience, and/or characteristics you look for in an ontologist candidate.

10+—

I
Lo
pul

Knowledge and
infomaticn
management

Knowladge et racticn
and elicitaticn

Ontclogy-based

data integraticn

Ontclogy
avaluaticn/best
practices

Concaptual medelling

Ontclegy ifecyde

managemeant,

Ontclegy mapping

Familianty wath

Ontclogy tocls

Legictomal

samantics,

Exracting knowdedge
from essting
corpoE of documents

Cata medelling

Not applicable

Knowlaedge

Reprsantation

Working wath Subject
Matter
Expets [SMEs)

Working wath
data medels



Employer Priorities

TopPrioritiesWhenHiringOntologists. If you identified some areas as desirable in 21
(DesiredAreasOfTrainingOrExperience), please select *just three® that you would rank as most important in
your hiring decisions. If you are not involved in hiring, please select the last option.

Mot sppiicable I 429%
¥nowledge Represemaban :
LogicSormal semantics, : : 232

o
(=
N

'Warkiing with Subject. : : 196 %
Exiraciing knosledge=_ i 10.
Conospaml modsiling : 10
Omiclogy mapping
{Omology ecychs
Knowlsadge exiraction .
Semansc Web

‘Wiarkiing with data modsis
Philzaphical amalagy

S,
et

Omology evahmonbest.
Familiarity with.

Artificial Imelligencs
Ormology resnginesning
Ormology-femsd _

Drevta modeiling
Kinowdadge and..

Comext madeiling
Linguistics

Semigtics

a (]

T i e en n n i en
[ R S S S S
O i

o

Oriclogy feiing
Ormology-ersed Infonmason._
Susine=s proces madsiling
Special Domain Knosdedgs

Fropec: Managsmam
{rihr ([Plemrs Idamfy)
Cagnithve madeiling

S
00 000D D0 00 D0 00 20 oo
B F L LR F

25
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Employer Priorities, Top 15

TopPrioritiesWhenHiringOntologists. If you identified some areas as desirable in 21
(Desired AreasOfTrainingOrExperience), please select *just three® that you would rank as most important in
your hiring decisions. If you are not involved in hiring, please select the last option.

20

15+

10

107% 107 %
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ining

Desired Depth of Tra

DesiredDepthOfTraining.

If you are involved in hiring or recruiting ontologists, or have been so in the last

several years, please indicate what level of training or experience you look for in an ontologist candidate. If
you are not and have not recently been involved in hiring or recruiting, please choose "not applicable.
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Ontologists’ Needs

OntologistSelflDTrainingNeeds.

If you are a working ontology developer, are there areas of training you wish you had, for current, past, or
possible future ontology positions? If so, please identify them from the list below or add under "Other"” if

they are not listed. If you do not personally perform ontology work, please select the last option.

Logicformal semanics,
Omdlogy mapging
Extraciing knowledge_
Omalogy evalurSionbest
Omolagy ecyde._
‘Wiarkiing with Sulbpact.
¥inowiadge exiracion.
Omalogy s=sding

‘Wiarkding with dma modsix
Kinowladge Fepresamason
Ownalogy resnginesring..
Business prooess maodeiling.
Mot applicable

Dt miodeiling
Familiarnity with.
Canceptual madalling
Philasophical omalagy
Samardc Web

Ciomenct maodailing
Ciagniires modalling
Dratabass design
Requinsmans Elcitason
Omalogy-basad Infonmasion._
Omaology-bemed

Sarvice devslopmant
¥nowdedge and

Oigpact Oiriermiad -
Linguimtics

Semicios

Emerprime architecune
Prapect Managemen

Spacial Daomain Knowladge..
Orher (Phezme Idanddy)-
IT admineszratian

4447%
0%
RO
9%
241 %
7?2 %
FP 2%
T
F2 2%
732
A
M4
i
18R %
185 %
1R 7T %
167 %
167 %
1R 7T %
167 %
1RT %
167 %
1RT %
148 %
130 %
130 %
130 %
130 %
93%
T4%
56%
19%
1
5 10 15 20
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Potential Trainee Needs

PotentialTraineeNeeds. If you are considering training in ontology or are looking for training for your
current or future employees, which of the following areas of knowledge or skill are you looking for? In
other words, if you were selecting a training program today, what content would you expect it to have? A
small set of commonly mentioned content areas is given, but is not exhaustive. Please use the "other”
option to specify additional areas needed. If you are not considering training, for your self or others, please

choose "not applicable.

20—

10+
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Potential Trainee Motivations

ReasonForinterestinOntology. If you are considering training in ontelogy, what is the reason for
this interest? If you are not considering such training, please choose "Not applicable.”

| think that some ar all
of the problems I'm warking
on are better ad...

Perzonal interest

Mot applicable

| waork in @ neighboring
field and find myself
wanting or adding featu...

My project needs
ontologists

| want to work on other
kinds of problems or
projects that involve on...

My organization

needs ontologists

Cther (please specify)

The job prospects for
ontologist are better than
those in my current ...

21



Ontologists Background

RespondantRelatedBackgroundArea. If you are currently an ontologist or are considering training in
ontology, do you have prior background {formal training and/or experience) that, in your view, helps you
understand or perform ontology work? If so, please state the nature of this background. A small sample of
fields sometimes considered related is given; please use the "other” field to name helpful background not
on the list. If you are not an ontologist or considering ontology training, please choose "not applicable.”

Computer Science .
Logic

Data Modeling
Programming
Knowledge Management
Mathematics

Artificazl Intelligence
Philosophy

Cognitive Science
Taxonomy

Linguistics

(Oither (please specify)
Computational._..
Library Science

Mot applicable

| don't have...

22



A few Conclusions

Lots of demand, even from folks already

working

Current ontologists learn a lot of what they
need via on the job training, self-study, and

“frying pan fire
Needs vary wid
Perceived neec

” method

ely; not likely one design for all
s vary widely

Many mismatc
Well worth the

nes with current training content

trouble to survey
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