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Ontology Spectrum

Ontologies continue to take off in many directions and with various styles

Ontology Spectrum from '99

Terms/
Glossary

Thesauri

“Narrower Term”

Relation

Informa

Is-a

Formal Frames
Is-a (Properties)

l Formal

Value
Instance

Restrictions

Disjointness,
Inverse,
Part-of...

General
Logical
Constraints

*Based On Aaai '99 Ontologies Panel - Mcguinness, Welty, Ushold, Gruninger, Lehmann

Ontologies Come of Age paper from Dagstuhl Semantics for the Web meeting:
www.ksl.stanford.edu/people/dim/papers/ontologies-come-of-age-mit-press-%28with-citation%29.htm

New workshop — Ontologies come of age — this yea
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Ontology Generation Considerations

® Design Approach
® Top Down - General notions encoded and specialized (e.g., SUMO, DOLCE, ...)

® Bottom up — identify noun phrases (concepts) and relations (properties) from
(volumes) of data ( numerous programs... e.g;, DARPA's HPKB, RKF )

® Application / Use Case driven — identify questions / answers / required
reasoning support (more specialized programs ...e.g., many virtual
observatories, HALO, etc.)

® Human training
® Knowledge Representation literate
® Domain literate
® Technology approach literate (e.g., machine learning, text analytics, ...)

Microsoft Research

S FacultySummit

TetherlessWorld




Introduction through Examples

® Examples of ontologies in practice (2 long lived, one open data-

driven)
® |dentification of value

® [dentification of some aspects that differ today from 10 or more

years ago
® [dentification of issues worthy of discussion

® Semantic Adviser (Semantic Sommelier)
® Interdisciplinary Virtual Observatory
® Environmental Informatics

1Cro. esearc



) A Semantic Sommelier ne Application Highlights

Ontologies by Example IO, © 0 I @ cmwemo &
Semantic Agent

SE A semantic so... | C'A Semanti... %2 |~ A Semantic So...||S8 A semantic so.. ||
ACM TECHNEWS

A Semantic Sommelier: Wine Application Highlights the
Power of Web 3.0

Rensselaer Polyrechnic Institute News

Sema ntlcall?/—ena bled February 24, 2011
a d Vi SO rS u t I Ize ° Rensselaer Polytechnic Institute professor
- O nto | Og | es Deborah MeGuinness has developed a group
- of applications designed to enhance wine
® Rea sonin g | \ knowledge and appreciation. The
P S ocC | a | 1 applications are based on the Web Ontology
Language (OWL), which uses a standard set
- M (o) b i | e of symbols to create a code that different
applications can interpret, enabling devices
e P rovenance to operate more efficiently, and potentially
- C 0 nteXt leading to a new generation of smart search

technologies.

Photo courtesy of Rensselaer Polyvtechnic Institute

The wine applications are preloaded with
Pa tto n & M CG u | nness. information about wine, including body types, color, sweetness and flavor, and food,
including the course and ingredient tyvpe and its relative spiciness. The applications also

can be used to make home wine suggestions.

tw.rpi.edu/web/project/Wineagent

"With semantic technologies, we can offload more of the searching and reasoning
- required to locate and share information to the computer while still maintaining personal
.¢ :"ﬁ control over our information and how we use it," McGuinness says.
2 .
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Mobile Wine Agent

Find Recommendations

Manage Recomme

Previous versions used ontologies
to infer descriptions of wines for
meals and query for wines

New version uses context, Twitter, B - .
Facebook, Wiki, mobile, ... | P———
Source variability in quality, |
contradictions exist,

Maintenance is an issue... however
new models emergmg

aaaaaaa
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Ontology Ecosystem Discussion & Directions

® Base ontology very simple
® Wine, Winery, Grape, Flavor, Body, Color, Sugar

® Stood the test of time: Living with Classic (1991), CLASSIC tutorials,
Ontologies 101, OWL Guide, ...

® To scale however, need to be compatible with WIDE range of menus,
wine lists, vocabularies. Not hard to obtain but significant
enhancement required.

® Needs more ecosystem support — explanation, provenance, validation,
inconsistency detection, prioritization scheme, Ul considerations,
additional social connections, citizen-oriented maintenance and
evolution schemes, ...

www.ksl.stanford.edu/people/dim/papers/living-with-classic-abstract.html
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D International Dataset Catalog Search +

| (' .l') | [ ] http://logd.tw.rpi.edu/demec/international_dataset_catalog_search

e
-

el ['3" Google F

Results 1 to 200 of 12230

[ next |

Dataset Title Agency Categories Catalog |Country
Geochemistry of Water Samples in Data.gov (United
v P Department of the . gov ( United
the US from the NURE-HSSR . Geography and Environment States) Raw Data
Interior States
Database Catalog
Data.nsw.gov.au
Sydney Futures Exchange (SFE) State Water .
. n/a (New South Wales, Australia
State Water Indexes. Corporation .
:] Australia)
"WATER. DEPTH and Other Data from
HUDSON from 19670124 to )
K US National .
19670330 (Accession No. - . Data.gov Geodata United
, Oceanographic Data |oczans
7100125)" from 19670201 to Cent Catalog States
enter
19580404 (Accession No. -
7100127)
1992 Water-Table Contours of the . )
K i K U.S. Geological ) Data.gov Geodata United
Mojave River Ground-Water Basin, inlandwaters
X i X Survey Catalog States
San Bernardinoe County, California.
Abstractions from non-tidal surface  |Department for i i i
i Environment, Water resources, Data.gov.uk (United  |[United
water and groundwater by use: Environment, Food . . X
i Water conservation Kingdom) Kingdom
1971-2007 and Rural Affairs
FOIA Request Log - Water i . Data.cityofchicago.org [United
City of Chicago Government .
Management (Chicago, USA) States

Department of

|Data.\.ric.gov.au

water

Deselect A

(11571) Data.gov --- Geodata Catalog
(251) Data.gov.uk (United Kingdom)

(78) En.openei.org (Energy Datasets)

(54) Data.govit.nz (New Zealand)

(47) Data.gov {United States) --- Raw Data
(44) Data.gov {United States) --- Tool Catalt
(27) Env.gov.bc.ca (British Columbia, Canad
(22) Data.gov.au (Australia)

Deselect A

(11707) United States

(254) United Kingdom

(81) International organization
(64) Canada

(54) New Zealand

(40) Australia

(16) Ireland

(8) Kenya

Deselect A

(11231) US National Oceanographic Data Ce
{193) U.5. Geological Survey
(54) Department for Environment, Food and
(35) NOAA National Oceanographic Data Cer
(34) Ministry for the Environment (MfE)

{30) NREL




TWC Semantic Water Quality Portal

Showing Data for Triples From: 1 To 5000 & Clear Map
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Provenance and Water Pollution in SWQP

Showing Data for Triples From: 1 To 5000 & Clear Map

o]
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Discussion and Directions

® Base ontology also very simple - Water, contaminant, threshold, test

® Simple use of recognition and easily extensible (e.g., recently with
health impact data)

® To scale however, needs to be compatible with wide range of data
source vocabularies, including a wide range of tests

® New processes create new vocabulary needs (e.g.,
protectingourwaters.wordpress.com/2011/06/16/black-water-and-
brazenness-gas-drilling-disrupts-lives-endangers-health-in-bradford-
county-pa/ )

® Needs more ecosystem support — explanation, provenance,
validation, inconsistency detection, prioritization scheme, Ul
considerations, additional social connections, citizen-oriented
maintenance and evolution schemes, ...

Microsoft Research
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File Edit View Go Window
" & Bookmarks 4 Location: [attp: //cedar—1.hao.ucar.edu: 80/cgi-bin/ion-p?page
e

3¢ CEDARweb

A

CEDAR SPARC

Login ing, Energetics and Dynarmics o Regions (CEDAR) is a focused Global
National Science Foundation (MSF). The scientific

Change program sponsored by the
Gbjectives of the program are described in the CEDAR Phase 111 document (1.8MB, acrobat

e, reader required)

[} Community The CEDAR Data System (formerly the CED AR Database and before that, the Incoherent
3 Worksh Scater Radar Database) is & CoOperative project between the Figh Altitude Observarory
fos ey CHAC) division of the National Center for Research (NCAR), the Nationil
) Data Services Science F (NSF), and numercus institutions that provide upper atmosphere data and
B model GUEpUE for commUAty use.
@ Documents The CEDAR Data System mission is to provide:
Dpetp  long term archive for cbservations and models of the Earth’s upper atmosphere and
© Download geophysical indices and parameters needed to interpret them.,

e browsing capability to survey the data holdings and identify periods, instruments,

models, of interest,
reliable data access methods that are fast, stable and interactive, and
@ detailed documentation on data acquisition and reduction.

t 2003, UCAR.

Copyright
‘Approved by Peter Fox -
Proceed to data selection now

This site also supports the CEDAR community which is represented by the CEDAR Science

Steering Commitiee consisting of representatives from the community and NSF and meets
twice a year. Read more about the community in the latest CEDAR POST (L arest issue

—— Revised 21 October 2003 by pfox@ucar.edu

=] [

Edit Help

File View Go  Window
j ™ Bookiraks & Locaton: [REeps 7dm .eduj/cgi-bin/mlso_homepags.ogi /] ﬁ

lco.hao.ucar

Welcome to the Mauna Loa Solar Observatory
(MLSO) Website. The MLSO, operated by the
High Altitude Observatory in Boulder Colorado,
houses several instruments designed to observe
the sun at many different wavelengths.

Addven oAl Obwerving Sysanm. A siite of istiimeants designed o obsanve the salar atinosphers at = varety of
ACOS . o5 Chromospherio Hollum Imaging Photometer (CHIE, 1083.0nm), H_alpha prominence and soiar disk
monitor (PIGS, 656.2nm). and the Mké K-coronameter, which observes the wiile light K—corona frorm 1.12-2.79 solar radii

S : ‘o

ECHO a5 een in the radial velocity of the solar surface.
Pracision Solar Photomelric Telascope. Observes the solar disk in three bandpasses: 605-610 nm (red), 408-412 nm
PSPT (blue). and 393 nm (CallK).
[orAcos oGO, RsTT O Ol i3 S i e A
= Eolipzes. |instruments | > Fublications.|= Aboul LSO,

Latest MLSO Images
ACOS Mark-1V ACOS PICS Limb ACOS PICS Disc ACOS CHIP

K-—Corona H-Aipha Limb - H-Alpha Disic i

760-956 i 656.3rm .2 1083 nm
27-Nov-2003 20:59 28-Nov-2003 21:11 28-Nov-200321:04 28-Nov-2003 17.20<
Movia ji o GIE] 2] Movie s o Gil Movie jr o GIFF

PSPT Callk PSPT Blue PSPTRed ECHO Sample Velocity Image
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Interdisciplinary Virtual
Observatory (VSTO)

® General: Find data subject to

certain constraints and plot
appropriately

® Specific: Plot the

observed/measured Neutral
Temperature as recorded by the
Millstone Hill Fabry-Perot =~
interferometer while looking in
the vertical direction at anytime
of high geomagnetic activity in a
way that makes sense for the data.
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emantic Enhancements

Semantic Web Methodology & Technology Development Process

P Establish and improve a well-defined methodology vision for
semantic technology based on application development

P Leverage controlled vocabularies, etc.
Open world: ‘

evolve, iterate
redesign, redeploy

Use case Rapid

prototype
—.

Small team, 4

Leverage
mixed skills

technology
Evaluation infrastructure

—

Analysis
Adpot

A technology
\ approach

—

Develop
model
ontology

Use toolt Science/expert ’

reviews and
iteration

McGuinness, Fox, West, Garcia, Cinquini, Benedict, Middleton http://www.vsto.org

3 VSTO Workflow 1a - Microsoft Internet Explorer

Elle  Edit Yilew Favorites Tools  Help
Qeack - @ [¥] [B] @0 Osewrch YlrFavories € £3- e @
o ] Ity A Avsto.org /dats Adse Case Lt

| By | Linke

N

|_tome | oawa  Jcommunities] abourus | _vogin I

strument | Start by Dates | Start by Parameter

Data Workflow #1a

Input Step 1 of 3: Choose Instrument
Ploase selact an instrument
You may filter the instruments selection by one of the followina critsria:
Filter by Physical Domain: [ po Filter—

| -oR-filter by Instrument Type: | Opticalinstrument > Photometer

2. Start Daty
Stop Dat

3. Parameters:

Dlshow tnstrument code

L7l Instrument: & opticalinstrument » Photometer = Chromaspheric Helium Imaging Photometer [7]

© op ument = = MKk C [
© opticallnstrument > Photometer > Mk-K Coronamter (7]
< o Jment = = Healpha and solar disk monitar [7]

© Gptisallnstrument > Photometer = MultichannelPhotometer = Pokar Flat 4 Channel Photomater [7]
© Opticalinstrument > Phatametsr = MultichannslPhotameter = Fart Yukon Alaska 4 Channel Photomster |
© Opticalinstrument > Spectrometer > SpectraPhotometer = Davis Antarctica Spectromster [7]

Cancsl REEE

~

| >

® Intemet

&=,

TetherlessWorld
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Ontology Ecosystem Discussion & Directions

® Base ontology relatively simple - Instrument, Observatory, Data Product, ...

® Initially done for solar terrestrial physics but has been used in
volcanology, plate tectonics, sea ice, water, ... with relatively little
rework (NSF: VSTO, SPCDIS, SESF, SSI, SONET ... NASA: SESD, ...)

® Modularity has been key — both to reusing other ontologies (e.g.,
SWEET) and in expanding our reuse

® To scale and be maintainable however, need to be compatible with
WIDE range of evolving vocabularies. (Unlike the wine agent and to
some extent the water quality portal, this is not as uncomplicated, e.qg.,
ESIP discussions last week)

® Needs more ecosystem support — explanation, provenance, validation,
inconsistency detection, prioritization scheme, Ul considerations,
additional social connections, citizen-oriented maintenance and
evolution schemes, ...
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What is different now (10+ years later)?

® Ontologies (at many points on an expressiveness spectrum) are
In use in wide variety of settings and disciplines and are built by
a broad range of users

® Recommended Web Ontology Language (and business
consequences), Rules recommendation, Provenance on its way

® Issues are much less about starting points for ontologies - they

are now about mapping, reusability, maintenance, and
sustainability

® |ssues are not only technical — social issues of team acquisition
and maintenance may be at least as important

Microsoft Research
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What directions might we consider?

® Guidelines for creating ontologies for reuse — modularity, limited conflict
generators, ease of use considerations
® Provenance - Representation (e.g., W3C working group), Watermarking, ...
® Semi-automatic tools for ontology creation and maintenance
® Checking
® Expanding
® Mapping
® Hybrid tools for working with learning / discovery tools AND humans - e.g.,
picking up on Mundie’s example of readmission — congestive heart failure & gastric
Issues and/or depression
® Directions for examples such as Watson-style work
® What do you need for ontologies to be practically and sustainably used in
commodity computing? - forthcoming 4% paradigm blog post
Questions? dlm @ cs. rpi.edu
7 :: - A Microsoft’ Research b
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Tetherless World Constellatlon RP]

& 2~ tiny url

Navigation

Main Page

People

Events

News and Announcements
Research Areas
Projects

Publications
Presentations
Courses and Tutorials
Concepts

weblog

About TWC

Open Positions

Inside TWC

Tetherless World Constellation Log Edit Revisions Track

The Tetherless World Constellation (TWC) at Rensselaer Polytechnic
Institute (RPI) explores the research and engineering principles that underlie

the Web, to enhance the Web's reach beyond the desktop and laptop computer,

and develops new technologies and languages that expand the capabilities of
the Web under three themes: Future Web, Xinformatics and Semantic
Foundations.

TWC goals include making the next generation web natural to use while being
responsive to the growing variety of policy, educational, societal, and scientific
needs. Research areas include: web science, privacy, intellectual property,
general compliance, Web-based medical and health systems, semantic
escience, data-science, semantic data frameworks, next generation virtual
observatories, semantic data and knowledge integration, ontologies, semantic
rules and query, semantic applications, data and information visualization, and
knowledge provenance, trust and explanation for science.

2 Find:

[ Match case

Chaired Professors: McGuinness, Fox, Hendler

Research Assoc. Professor: Luciano

£,

TetherlessWorld

http://tw.rpi.edu

Themes:
Semantic Foundations

Knowledge
Provenance
Ontology
Environments
Inference
Trust

Linked Data

Xinformatics

Semantic eScience
Data Science
eHealth
eEnvironment

Future Web

Web Science
Policy
Social

Microsoft Research
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PopSciGrid Example State -Hawall

2) Trends in Smoking Prevalence, Tobacco Policy Coverage and Tobacco Prices (1991-2007) - Mozilla Firefox

http: filegd v, rpi.edufdemo/trends_in_smoking_prevalence_tobacco_policy_coverage_and_tobacco_prices
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PopSciGrid in Action

= =
@’ @ i_@ ﬂ @ ) hktp: fflogd. bw, rpi eduftestfbax-cost-policy-prev alence ftax-cosk-policy-prevalence-single . html '?gf K '::' * Gocgia Q-
7 cig ] ing Bans, ||

b
Do State Chigarette Taxes and Smelong Bans reduce Prewalence of Smolong? -
Pressing play ( ¥ in the chart below will show how each State's Cligarette Tax (F) and Smoking Ban Coverage (39) changes fom 1954 to 2007,
The size of the circles corresponds to the percentage of smolkers in the state, while the color of the circles corresponds to a "High", "Intermediate”, or "Low" degree of the sarme gquantity.
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By 2007, we see that the (blue) "High" Zmeoling Prevalence states tend toward the low tax and lew ban corner of the graph.
A e also see that the (yellow) "Low" Smelking Prevalence states are in the middle of the tax range and do not hawve the highest ban coverage.
The following two timelines show the Tax and Cost per Pack {in TS Dollars) and the Smoking Prevalence and Degree of Smoking Ban Coverage (in percentage) for the state of Alabama t
To wiew these measures For a different state, select it here: | Alabama .
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Do State Cligarette Taxes and Smolting Bans reduce Prevalence of Smolang? e

Pressing play ( 3 in the chart below will show how each State's Cigarette Tax () and Smoking Ban Coverage (3%) changes from 1994 to 2007,
The size of the circles corresponds to the percentage of smolkeers in the state. while the color of the circles corresponds to a "High", "Intermediate”. or "Low" degree of the same quantity.
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By 2007, we see that the (blue) "High" Smoling Frevalence states tend toward the low tax and low ban comer of the graph
WWe alse zee that the (yvellow) "Low" Smolking Prevalence states are in the middle of the tax range and do not have the highest ban cowverage.

The following two tirnelines show the Tax and Cost per Pack (in T3 Deollars) and the Smoking Prevalence and Degree of Smoling Ban Cowverage (in percentage) for the state of Alabama.

To wiew these measures for a different state, select it here: | Alabama ~| ’11 It



Provenance and Water Pollution in SW

Water Regulation Provenance: http://tw2.tw.rpi.edu/zhengj3/owl/EPA-regulation.pml
characteristic: Arsenic

limit: 10.0

From:

RDF Source: http://tw2.tw.rpi.edu/zhengj3/owl/epa.owl#ExcessiveArsenicugMeasurement
CSV Source: http://ftw2.tw.rpi.edu/zhengj3/owl/EPA-regulation.csv

Original Source: http://water.epa.gov/drink/contaminants/index.cfm#List
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