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Introduction

Changing External
Information Systems

Allowable
External
| nterfaces

Avallable

Legacy System
Documentation

System Engineers have a difficult job building new real-time integrated systems using ever
changing external legacy information systems. How can technology help?



Research Questions

= How can relevant and meaningful data be
discovered In existing information systems?

= How can the comparison of the target
conceptual model to these information systems
be automated and the comparison displayed in a
meaningful and useful way?

= As the conceptual model and or the source data
structures change, how do we reverfiy the
mappings between the information systems and
the conceptual model?



JSF Applied Research

= Autonomic Logistics Information System (ALIS)

JSF is largest DoD acquisition in history
Joint DoD, 8 Partner Nations, Sub-Contractors

Unprecedented size and complexity

Large number of legacy, COTS and new information
sources

— CAMS, NALCOMIS, DECKPLATE, Seibel, etc.

Conceptual model developed using Borland
Together

Many questions remain to be answered...



Research Questions

JSF ALIS operational user questions:

What data do |
need to integrate
and what does it

look like?

How do | verify
that my ontology
reflects the data?

Where are the
inconsistenciesg?

Definition: Ontology - Explicit formal specifications of the
6 terms in a domain and relations among them (Gruber 1993)



Research Goals

= Develop a automated physical data model
discovery capability

= Develop a data model comparative
analysis capability

= Develop a data model validation and
verification capabllity

= |ntegrate this new capability with existing
tools



Target Capabillities for JSF

What data do |
need to integrate
and what does it
look like?

How do | verify
that my ontology
reflects the data?
Where are the
inconsistencies?




Ontology Construction

» &3 »
Ontology Life-Cycle A
v Management Process

Exchange
Standard

Generation ﬁ’ ! !! |

Web Ontology development as-, alife-cycle management process Database-_to-
Deployment Our research will help modelers manage the Model Mapping &

complexities of the ontology life-cycle Persistence

g

Model
Verification
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What Makes This Capabillity Different?

» Design ontology
» Discover databases

» Auto-generate ontology
 Compare databases
* Mine documents

» Capture metadata v
» Assess best fit
* Analyze inconsistencies

@

» Add new data sources
* Modify ontology

* Persist mappings

» Generate lexicon

V.

 Collaborate
» Export for web access

Re-verify mappings
Regenerate XML

In the context of your
framework (OWL)

@R O

-
T T

Middleware Infrastructure

System of Systems




JSF ALIS Scenario

-G | & jT iMoo <0 lelE

= @Comparative Analysis
e Logical Physical Discrepancies
3 WorkOrder Work_Order .
@)
Esname Enarme o
&pdate Edate -
Eoriginator &poriginator O
6 )l &sstatus &ystatus Type Mismatch
S nriarity Attribute Missing
@ | Repair | Repair
1. Logical model created in Borland Together
2. JSF applications and data model developed based on
approved logical model
3. Data sources discovered and previewed
4. Logical classes mapped to data sources
5. The logical and physical models are compared. Does
the “as designed” model match the “as built” model?
6. Model discrepancies reported
11 /- 7. Repair discrepancies

ALIS Engineer



Progress: Best Fit Analysis

il Borland Together 6.2 -- untitledi

File Edit Search Miew Project Selection  Toolz  Help

R ES e YR M EATEAR B % %% | € workspace: -
[ Explorer 0 O x ||33 Designer o O =
@ |G| @ | B & = E5F &l

| e | Pa | @asn Space\l\ﬂngl

= g Databass Servers CODA Best Fit Wizard
= 8= MS S0l Server 7.0 (ODBC)

3% Test Database #1 Comment about this dialog

" Test Databaze #2
3% Wave Database

Comparizon results
Map each class to the most appropriate target class

Logical Classes: Canidate Physical Clagses:

= Facilty | Source | Physical Class Match Prokakilit
= Part 45thSwy Facilty 55%

B Resource

= Resource_Uses_Facility
= Resource_Uses_Part

%:“%Inspector: 45tk Space Win.... m O x
HTMLdoc I Reguiremerts I
Froperties I Hyperlink I Dezcription I .........
Matne ] [ DN 00
disgram type Entity Relationstip Disorar > fiption .
narme 45th Space Wing | Cormpare... | Map this class
package =dlefault=
stereotype = Back || [Mest = | | | Cancel |
alias
target server | =Undefined=
g logical
notation [IDEF1% -~
Press Ciri+Al+ to finizh editing and close Ihspe...

| erattribute FaciltylD

One candidate physical class for the logical class “Facility”

12



Real Time Model Analysis

Borland Together 6.2 -- untitled1

File Edit Search ‘iew Project Selection Toolz Help
MiEEZEe | oA LD %I TEAES B %] %% | @ workspace: >
% Explarer # O x |39 Designer 1 O x
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3% Test Database #2
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Entity: logical wiew I Entity: physical view: I
Dezcription I HIMLdoc I Reqguirements I

Class Mapping I Hyperlink I Wiewy I
Matne | Walue

Class Mapped [l

LRI Template Soprefixitdatabase¥

LRI Prefix jolbc: odbe:

Driver Class =un jodbc odbc JdbcOdbcD)

Host

Username L]

Pazsword Bipgae =

Press Ctrl+Al+H to finizh editing and close Inspe... | d | I | P
| || || Inzert || Lh: 1 || Cal: 1 |a
e S

Over time, the logical and/or physical model will change. Classes

highlighted in red indicate a discrepancy in the logical to physical
13 model mapping.
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Detailed Comparative Analysis

For a detailed look at the discrepancies, select one or more classes and click

Borland Together 6.2 -- untitled1

File Ecit Search Yiews Project Selection Toolz Help

EEX
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E Part e T ]
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B Resource_ze
Entity: logical view: I Entity: physical view I B Resource Use
Description HTML coc I Requirements I
Clazs Mapping I Hyperlink I Wiey I
Iame Walue
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! = Back || Finizh | | Cancel | """"
Host SR S
|sername s jiE S s Snon Shdle adie Shihe Boe e Mo e Mo Siade i el el Saaie i
S e Betn el din it db i el el R e e e s i s s e e || |
- foe e e e e a e e e e a e m e m o aw e e e a w e w e a e e e a e a e e e -
I Press Ctrl+Alt+ ta finish editing and close hspe.. 4 | LA
| ||| || Insert || Lh: 1 || Cal: 1 |a
S————

The “Facility” class contains three data type mismatches.
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Research Summary

Supports development of logical models or ontologies for complex
systems

Helps modelers define concepts, attributes & relations
Automatically generates “start-up” ontologies by mining concepts and
inferring relations from domain documents (TBD)

Facilitates understanding of data sources and how to integrate them
Visually discover and compare schema structures
Analyzes what data best fits the ontology
Analyzes inconsistencies between data and the ontology

Deploys ontology and integrated data over the web

Web-enables access to integrated data via the ontology through
searching, browsing and reporting capabilities

Exports ontology and integrated data to standard exchange formats
(OWL, Web Services, etc.) for use by other tools



