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Problem Addressed in Project

Lack of methodologies and software tools to
effectively support Communities of Interest

(COl) lifecycle
- Exploration and Creation
spirals. Spiral of COI Lifecycle

T col




COIl Concepts

« Assets and partnerships situated in the context of the
mission they are supporting.

« Specific producers, consumers, data product and
policies
« Many types of information must be captured in an easy-
to-understand form:
— Information needs — COI scope,
— types of information
— types of consumers
— Infospace managers
— applications used by consumers
— degree of information integration
— Information security activities
— consensus set of vocabulary terms and definitions

 Allow to determine whether the aggregated assets are
adequate for performing the mission



COI-Tool Ideas

COIl Lifecycle Needs Solutions

Concept Maps and
Graphical Templates
provided by Cmaptools

Collaboration and
Recording Mechanisms
of Cmaptools

Concept Maps
encoding with OWL by
COE Cmaptools

JBI integrated with
KAoS Policy and
Monitoring Services




Reguirements-Features Overview

COl Lifecycle Needs Solutions




COI-Tool Dataflow

DoD Metadata
Previous COI Data
COI/KAo0S Ontologies
Web Search
WordNet

Operational COI:
Participants Status, Relations,
Policy Fulfillment

" col

Ol Assets and Data
Resources
Configuration

Template Concrete COI
Configuration

Semantic Producers and
Translations Consumers Stubs
Data Product
Metainformatio
Ol Services or Connectors
to Existing Systems




COIl Demo Development

Selected Korea METOC COl use case for
testing and demonstration, which is a
specialization of the generic METOC COl

template

— Based on concrete documents: the Korea
METOC OPlan as well as AIR AND SPACE
WEATHER OPERATIONS

JBI RI clients simulate partners of this COl



Functionality Outline:
Exploration Phase

Creation of a new COI

Definition of COI properties, Roles and Data Product
Usage of Web Search and Wordnet

Definition of COIl Roles relations to COI Products
Usage of Concept Map Templates for map elements

Usage of DoD Metainformation Repository (not yet
ready)

Usage of Collaboration Functionality

Addition of links and multimedia resources
Access to Map historical versions

Creation of a new implemented COI Configuration



Creation of a new COIl
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Definition of COI properties, roles,
products, etc.
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METOC COI manager graphically defines concepts and their relations.
Uses namespace panel to access concept defined in other concept

maps (ontologies) such as the weather ontology when defining weather
forecast products.



Usage of Web Search and Wordnet
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METOC COIl manager uses Web resources to get weather
definition and related concepts. Can easily create a new
map node using the button from this window



Usage of Concept Map Templates
for map elements
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METOC COI manager uses Cmap Templates to start
definition of specific COl roles of consumers of weather
forecasts, producers of weather sensor data, etc.



Usage of Collaboration Functionality

Partners are able to

O
&
i \ O simultaneously open
COmmumt,, and edit a concept

Data Producer Controller

(Representative map W|th Communlty
S Vocabulary, they see
other edits and

. annotations and are
' able to send chat
i

(_‘,ca\\a‘rao"eﬂLe '
O Cmap Server d&ﬁ
. messages to

x themselves.

Consensus Community
Vocabulary with
Annotations

Data Producer

METOC COIl partners are able to archive Consensus on
weather concepts definitions, weather sensor product
definitions, etc.



Addition of links and multimedia
resources
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METOC COI manager adds urls to weather services, links to
documents and maps to COI concept in order to facilitate their human

understanding.
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Access to Map historical versions
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versions of the
developed map from
the integrated
Subversion repository.



Creation of a new implemented
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Koreas METOC COIl manager
creates a implementation of the
METOC COl for the Korea
military area.

It will assign COl roles to
resources in his disposer e.g.: a
specific military unit will have a
role of a Forecast Provider;
AirForce, Army, etc. units will be
responsible for weather data
collection, etc.

The resource can be any
physical assets e.g.: military unit,
UAV, databases able to fulfill the
given COl role.



Korea METOC COI Configuration
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Functionality Outline: Implementation
Phase

* Generation of bootstrap files and code
skeletons

 Integration between KAoS COlI layer and
JBI client

 Definition of policies
e Definition of semantic translation



Generation of bootstrap files and
code skeletons

~ Korea METOC COI

manger generates
KAO0S bootstrap files
(source code stubs)
for each of the COI
partner and send them
to the developers in
the particular unit.

e Contained only the relevant information for this partner,

e Based on it developers will implement IMS JBI client
providing and consuming given metainformation types
and participating in the COl,

* Integrates the client with the KAoS Policy Service.



Example KAoS Bootstrap File

JMFUKorea

(java-agent-services
(key-prefix javax.agent.service)
(agent-configuration

(id http://norma.ihmc.us:8082/serviet/SBReadResourceServlet?rid=1165343712962_72793303_2751&partName=owl#JMFUKorea)

(domains
(http://norma.ihmc.us:8082/serviet/SBReadResourceServilet?rid=1165343714072_19188942_2985&partName=owl#KoreaAirForceMETOC-COI 1)

)

(ontological-types
(http://norma.ihmc.us:8082/servlet/SBReadResourceServlet?rid=1165296200935_1352093447_1072&partName=owl#WeatherForecastConsumer 1)
(http://Inorma.ihmc.us:8082/serviet/SBReadResourceServlet?rid=1165343277127_693030123_1812&partName=owl#AviationForecastUnit 2)
(http://norma.ihmc.us:8082/serviet/SBReadResourceServlet?rid=1165296200935_1352093447_1072&partName=owl#WeatherDataCollector 3)
(http://norma.ihmc.us:8082/serviet/SBReadResourceServlet?rid=1165296200935_1352093447_1072&partName=ow|#WeatherForecastUnit 4)

)

(OntologicalOperations
(http://ontology.ihmc.us/COI/COIActor.owl#isProducing _ o _
http://norma.ihmc.us:8082/serviet/SBReadResourceServlet?rid=1165343275317_500653606_1495&partName=owl|#AviationOperationsForecast)
(http://ontology.ihmc.us/COI/COIActor.owl#isProducing
http://norma.ihmc.us:8082/serviet/SBReadResourceServlet?rid=1165296200935_1352093447_1072&partName=owl|#WeatherForecastUnitProducts)
(http://ontology.ihmc.us/COI/COIActor.owl#isProducing
http://norma.ihmc.us:8082/serviet/SBReadResourceServlet?rid=1165343275317_500653606_1495& partName=owlI#FlightWeatherBrifings)
(http://ontology.ihmc.us/COI/COIActor.owl#isProducing
http://norma.ihmc.us:8082/serviet/SBReadResourceServlet?rid=1165343275317_500653606_1495&partName=owl|#AviationOperationsObservation)
(http://ontology.ihmc.us/COI/COIActor.owl#isConsuming )
http://norma.ihmc.us:8082/serviet/SBReadResourceServlet?rid=1165296200935_1352093447_1072&partName=owl|#WeatherForecastUnitProducts)



COIl Client Stub

« Generation of Java code opening of publish/subscription
channels code specific to a given partner JBI client

» weatherSensorReportSub =
initSubscriberChannel(OntologyConcepts. WEATHER _SENSORRE
PORT _JBI_TYPE, "1.0", null);

« WeatherWarningChecker callback = new
WeatherWarningChecker(weatherSensorReportSub,
OntologyConcepts. WEATHER_SENSORREPORT_CLASS);

« weatherSensorReportSub.setSequenceCallback(callback);

 Being develop generation of:
— XMLSchema for metainformation

— ant script generating necessary mappings of ontology to Java
constances, necessary to build partner data product
metainformation

— ant script starting a given partner JBI client with the necessary
configuration set-up



Integration between KAoS COI

layer and JBI client

* Provided the following functionality:

— Partner activation and relation monitoring

e Reports when partner is activated and what data products
and from whom it received

— Statistical information about the relation

* First/last time of data consumption, frequency of
consumption, average time between consumption, etc.

— Authorization policy checking
— Obligation policy monitoring
— Semantic Translation
IS provided as interceptors for JBI, to activate:

— Rename client.properties file to
clientOriginal.properties and copy the provided
client.properties file from COI-Tool distribution



KA0S-COI client.properties

<capi.implementation>
<sequences>
<subscription>coi.jbi.interceptors.KAoSSubscriberSequence</subscription>
<publication>coi.jbi.interceptors.KAoSPublisherSequence</publication>
<query>col.jbi.interceptors.KAoSQuerySequence</query>
</seguences>
<connections>
<connection.manager>

coi.jbi.interceptors.KAoSConnectionManager</connection.manager>

<connection>coi.jbi.interceptors.KAoSConnection</connection>
</connections>
<repositories>
<mdr>mil.af.rl.im.capi.client.core.plugin.j2ee.typemgt.MetadataRepository</mdr>
</repositories>

</capi.implementation>



Definition of COI policies

« OWL representation of COI configuration
defined in COI-Tool can be directly used as
ontology vocabulary to define COI policies in
KA0S

 For instance METOC manger can define
policies:
— preventing publication of certain data products; Korea

METOC COI can dynamically activate these policy
whenever necessary

— obliging to produce certain data produce with a given
frequency, e.g. weather data sensor has to be
produced every 2 hours.

* Policies can be defined using KPAT, during
runtime a list of policies applicable to a given
partner can be also accessed from COI-Tool



Definition of Semantic Translation
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PREFIX null <http:/fhomam.ihmeo us 8085 fserdet /SBReadResourceSerdetrrid=1176872251074_1144680716_1118&partMName=owl >
FREFIE null <http:/fhomam.ihme, us: 8085 /serviet/5BReadResourceserietrrid= 1176872492423 _1027a77048_155 0&partMame=owl>
COMNSTRUCT {
7Honstypeor (hitpoffhomam.ihmc. s 8085 fserviet/SEReadResourcesendetyrid= 1176872492422 _1627977048_1550&partMame = owl#Car]

}
WHERE {
T nstypeOr [hitp ffhomam.ihmo.us 8085 Jserver/SEReadResourceSender?rid= 1176872351074 _11446807 16_1118&partName =owl#Automobile]

)

In reality, when implementing COI; partners will use different then
agreed in the COI representations of data, for instance an Australian
ship joining the Korea METOC COl is likely to use different weather
data sensor format.

Korea COI manager can use COI-Tool to define alignment between the
COl sensor data and the Australian sensor data representation.



Functionality Outline:
Operational Phase

Monitoring of partners activation and relations

Access to statistical information about the
activities on a given relation

Enforcement of authorization policies
Monitoring of obligation policies

Information about new partner and
iIncompatibilities

Recording of monitoring session and access
to recorded session



Monitoring of partners activation
and relations
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Korea METOC COI can connect to the KAoS controlling
the COI and see active partners and relations between
them.




Recording of monitoring session
and access to recorded session
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The recorded history of monitored session is
stored in a special folder.

The session can be later replayed.




COI-Tool Project Web Site

* The project web site:
http://ontology.ihmc.us/COl/

 The web site contains:
— general COI resources
— METOC COl references
— COI-Tool distribution and installation guide

— link to Cmap Server with the demo METOC COl
Configuration concept maps and ontologies

— Video tutorials



Possible COI-Tool Extensions

Integration with DoD Metadata Registry through
the Web Service interface

— to browse and reuse existing Metadata and
Taxonomies

— to contribute developed COI Taxonomies and
Schemas (when the DoD Metadata Registry Web
Service interface has this functionality)

Integration with IMS Metainformation catalog to
automatically submit COI products
metainformation schemas

Exploration of support for COl workflow/actions
Better support for dynamic communities



COI-Tool Summery

Capture and share COI configurations in in two
synchronized representations:

— Graphical concept maps — easy to use by human

— Transparent OWL encoding — computer processable

Unique user-friendly Cmap environment with
iIntegrated Web Search, simultaneous
collaboration and version control

Facilitation of the COIl implementation through
integration with IMS/JBI Rl and KA0S

Reuse of COIl models



Korea METOC COI Demo Setup
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Rapid COIl Infospaces Creation and % ihme
Deployment using KAoS and CMaps
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P DOID Mecucflauum z Design and create a generic CO| ontology 3/16/2006 Ti412006 158w ||
revious a
DesT Create a more specinc onorogy Tor COr
GOUKAOS Ontologies L CreateiSpecialize 8 G006 | smvenor | aazw EEEEEE——
‘Web Search . 4 | JBI and KAoS Integration 41012006 | 12252006 | 37.2w
WordNet col ‘ 5 S I AT — 4/10/2006 | 6/30/2006 12w [=—1]
il e FEEsOnng mechanis s [0 explof The
Configuration & e e SR 6/27/2006 | 12252006 | 26w
Exploration and Creation Template Concrete COIl o Integrate the KADS Registration Service with JBI S/18/2006 | 9/1/2006 154w
sﬁml d m ume conﬁguration B8 | KAoS and CmapTools Integration 4/11/20068 12/13/2008 35.4w
Develop a new of GmapTools module allowing (o observe
o

ontology (in COE)

Extend CmapT ool with graphical lemplates for the genenc
COl ontology

11 | cOl policies development 9/4/2006 | 1/31/2007 | 216w

6/1/2006 | 12/13/2006 28w

N
(—
KAoS regisiered GOl resurces, their refations an d 41112008 | 10/24/2008 | 282w e
k1
I

= o .- Develop and Policies 1o govem 0T
Operational COI: i Prod and 12 o e 2/4/2006 | 1/31/2007 | 216w
ici| Status, Relati | 13 e e L L LR R 9/4/2006 | 11/1/2006 a.6w
B s Fafal s ' Cor Stube 1o support polic for COI ——
EREY LT | h 14 | COI Demonstration Development 9/4/2006 | 2/15/2007 | 238w T
% Data Product
. 15 | Kickoff Meeting 3/31/2006 3/31/2006 2w |
Metainformation
P I_ o = 16 | First Quarterly Review Meeting 7/6/2006 T/6I2006 2w 1
OHEes B Svoond B By Heviov Nuslim 107212006 | 10/2/2006 2w |
First Project
18 | Third Quarterly Review mesting 12/14/2006 | 12/14/2006 | 2w ]
0l Services or Connectors 49 | Finel Review Mating - AFRL RFES 2raizo07 | a2mezoor | 2w

Third Project Demanstration

to Existing Systems L i —

Benefits to the War Fighter

T » Capture and share COI configurations in in two
R&D Effort DeSCI’IptIOH synchronized representations:

*Graphical concept maps — easy to use by human
*Transparent OWL encoding — computer processable
* Unique user-friendly Cmap environment with integrated
(a) methodology and techniques for creating and Web Search, collaboration and version control
maintaining COIl infospaces; » Facilitation of the COIl implementation through
integration with IMS/JBI Rl and KA0S
* Reuse of COIl models

The objective of this effort is to investigate:

(b) mechanisms to leverage the KAoS Services
framework and CmapTools in order to create a

prototype enabling management of semantically-rich Technical Ch a||enges

COl infospaces;

(c) how these requirements could be supported by « Definition of common COI ontology
demonstration within a JBI testbed * Enrichment of semantic descriptions of COIl infospace
« Comprehensive integration of three systems: KA0S,
CMap and JBI

» Design of the data translation mechanisms
* Development of intuitive ontology templates for COI



