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IDA Background

« Traditional information modeling — as exemplified by data modeling for
database implementations — is focused on processes, which generally leads
to a tight coupling between the resulting model and how an organization
uses information to support its operations

 These models are driven by the current state of how things are done, instead
of expressing what the objects involved are

* This causes data interoperability problems due to procedural variability —
there are many ways to skin the procedural cat

A modeling approach that emphasizes the what — the nature of the objects in
the domain being modeled — can better support information models with

constructs of broader applicability and durability across the enterprise
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IDA Desired Capability

» Ability to model information more flexibly than with standard ER notation,
and, at the same time, be able to leverage the gains provided by the
application of the Model Driven Architecture (MDA) approach

e [ssue:

« Semantic modeling well supported with OWL but MDA requires UML

» Approach investigated:

» Use Ontology Definition Metamodel (ODM) to model OWL in UML

o Treat resulting model as an MDA Platform Independent Model (PIM)

* Apply the MDA tool set (i.e., Query-View-Transformation language) to
the OWL PIM to automatically generate desired MDA Platform
Specific Model (PSM)

» Use standard CASE tool capabilities to automatically produce

executable code
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IDA Proposed Approach
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IDA RDBMS Use Case

Task: Capture a tree-like decomposition of container contents

LBO1
contains COIERINS
-
MB3.1 MB3.2
contains contains contains contains
583.1.1 583.1.2 5B3.2.2 $63.2.1
contains contains contains contains contains contains contains contains
5P3.1.1.3 SP3.1.1.2 5P3.1.2.2 5P3.1.2.1 SP3.2.2.1 5p3.2.2.2 5P3.2.1.2 SP3.2.1.1

Conceptual Model

Objectltem isConfiguredAsSpecifiedin
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ObjectltemStructureDetall %

isReferencedIn
ObjectlitemAssociation o

A

—— isTheSubjectOf — Objectltem

isTheObjectOf —— QObjectltem
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IDA RDBMS Use Case

OWL Modeling
ObjectltemAssociation Subview
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OWL UML PIM
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IDA RDBMS Use Case

OWL Modeling
objectProperties for ObjectltemAssociation subview

«owlRestriction»
owlRestriction00352

4rdfsSubClassOf»

«owlClass» i
= «onProperty»
i ObjectltemAssociation
A

\V
«objectProperty»
isReferencedin

¢rdfsDomaini
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objectltemAssociationCategoryCode [-------

objectltemAssociationSubcategoryCode

|
|
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«datatypeProperty» |
i
|
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|
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|
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«rdfsDatatype» |
ObjectltemAssociationSubcategoryCode |
|
|
|
|

«rdfsDatatype» - __J
ObjectltemAssociationCategoryCode

OWL UML PIM
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IDA RDBMS Use Case

OWL Modeling
dataTypeProperties for ObjectitemAssociation subview

«datatypeProperty»
objectltemAssociationCategoryCode
!
¢rdisRange»
|
v
«rdfsDatatypen
ObjectltemAssociationCategoryCode
i
«equivalentDatatype»
|
1
]
«DataEnumeration® —
[ «plainLiteral»
DataEnumeration00366 F—— 7«70 ;r;[;h; - = Literal00014
plainLiteral»
" eomeon | Literaloos7o
plainLiteral»
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= plainLiteral»
«oneOf Literal01166
«plainLiteral»
- ———— -
«oneOf» M
= plainLiteral»
«oneOf» Literal08589
= «plainLiteral»
«oneOf» Literal08631

OWL UML PIM
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RDBMS Use Case
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OWL UML PIM Finalized
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RDBMS

Use Case
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Resulting RDBMS PSM after QVT Transformation

categoryCode WARCHAR(E)
nameText WARCHAR{2ZES)

1

{ObjectitemEID = ObjectitemEID)
1

wFKn
+FK_specifiesTheConfigurationOf_894225
o
Objectitemn Structure D

wcolumnas

[ObjectitemSubjEID = ObjectitemEID)
Objectitem H =
1 aFKx
E— . (ObjeciitemObEID = ObjectitemEID)
*PK ObjecltemEID DECIMALEZD] |1+ <FKaz

+FK_definesObjectFor_979072

.=

+FK_definesSubjectFor_85T167

0.~

ObjectitemAssociation

B

acolumne

*PI. ObjectitemAssociationEID :DECIMAL{20)

categoryCode WARCHAR(E)

subcategoryCode VARCHAR(S)
FK. ObjectitemSubjEID :DECIMAL{ZO)
FK. ObjectitemObjEID :DECIMAL{ZD)
FK. ActionTaskEID :DECIMAL{ZO)

!‘_{Dbjeutltemﬂtru ctureEID = ObjectitemStructureE| D)

*PK ObjectitemnStructureEID :DECIMAL{Z0)
nameText VARCHAR[2Z55)
FK. ObjectitemEID :DECIMAL{20)

=/

wF ke

[ObjectitemAssociationE

+FK_isAnElementOf 890217
o

ID = ObjectitemAssociationEID)
1
aFKx

+FK_refersTo_782898

0.-

Objectltemn StructureDetail

E

acolumns

*PI. ObjectitemStructureDetailEID :DECIMAL{20)

FK. ObjectitemAssociationEID :DECIMALY
FK. ObjectitemStructureEID :DECIMAL{Z0
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RDBMS Use

Case
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Root Package:  ReverseEngineered

Options

Generate Index/Constraints
Generate Triggers

Generate Stored Procedures
Generate Views

Create Drop SOL

Create Primary/Foreign Key Constraints Generate Packages (Orade)

Use and as comment

Generate Table Properties (Crade)
Generate Length Semantics {Orade)
Generate Functions

Generate Sequences

Default Constraints
(5QL Server):

Use ; as SOL Terminator on the same line.

[#use *  and *  around names

Generate Table Owner

Use Database

Uze Alias if Available

Use MULL for nullable columns

File Generation

ingle File

() Individual file for each table

[ 1ndude all Child Packages

A (]
Select Objects to Generate |ﬁ| @ Save Generated Order

Object Type
Abdication table
AbsolutePoint table
Acddent table
AcddentAircraftGround  table
AcddentMine table
AcddentTraffic table

AcddentiWeapon table
AccidentWorkplace table
table
table
table

L3

Target File

Al [Delete TargetFies| | Refresh | [ cancel |

CASE Tool Generation Capability
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RDBMS Use Case
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S5ET FOREIGN_KEY_CHECKS=8;

DROP TABLE IF EXISTS ~0ObjectItem” CASCADE
¥
DROP TABLE IF EXISTS ~ObjectItemAssociation” CASCADE

»

DROP TABLE IF EXISTS ~ObjectItemStructure CASCADE

»

DROP TABLE IF EXISTS ObjectItemStructureDetail”™ CASCADE

;
CREATE TABLE ~ObjectItem |

"ObjectItemEID” DECIMAL(28) MNOT NMULL,
“categoryCode” WVARCHAR(SG) NULL,
“nameText  WARCHAR(2S5S5) MNULL,

PRIMARY KEY ( ObjectItemEID )

) TYPE=InncDE

CREATE TABLE “ObjectItemfAssociation”

4
"ObjectItemAssociationEID” DECIMAL(28) NOT MNULL,
“categoryCode” VARCHAR(E) MNULL,
“subcategoryCode” VARCHAR(G) MULL,
“ObjectTtemSubjEID DECIMAL(28) NULL,
"ObjectItemObjEID” DECIMAL(28) NULL,
TActionTaskEID™ DECIMAL(28) NULL,
PRIMARY KEY ( ObjectItemAssocciaticonEID ),
INDEX ~ObjectItemObjEID” ( ObjectTtemObjEID™ ASC),
INDEX ~ObjectItemSubjEID” ( ObjectItemSubjEID ASC),
INDEX ~ActicenTaskEID™ ( ActionTaskEID™ ASC)

) TYPE=InncDE

CREATE TABLE “ObjectItemStructure’
(
“ObjectItemStructureEID” DECIMAL(268) MNOT NULL,
“nameText  WARCHAR(255) MNULL,
“ObjectItemEID” DECIMAL(28) NULL,
PRIMARY KEY ( ObjectItemStructureEID ),
INDEX ~ObjectItemEID” { ObjectItemEID  ASC)

) TYPE=InnocDB

Executable SQL Script
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IDA XML/XSD Use Case
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Goals

o Support interoperability among DoD systems

* Improve information consistency and
correctness

 Demonstrate the value of Model Driven

Architecture in XML-based message exchange
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IDA XML/XSD Use Case

Resulting XSD Model after QVT Transformation

ConplexObjectType ConmplexObjectType
aXSDcomplexT ypes aX SOcomplexT ypes
ObjectltemAss ociationType ObjectltemType
X SDelements aX SDelements
+ ref elementl :objectltemAssociationSubcategoryCode + ref_element! ‘objectltemMameText
+ ref element? :objectltemAssociationCategoryCode

aX SDtopLevelElements
aX SOtopLlevelElements Objectltem

ObjectitemAssociation
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XML/XSD Use Case

Resulting XSD Model after QVT Transformation

ConmplexObjectType

aX SDcomplexT ype»
Objectltem StructureType

aX SDelements
+ ref_elementl -objectltemStructureMameT ext
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aX SDtopLevelElements
Obj ectltem Structure

ComplexObjectType

aX SDcomplexT ypes
Obj ectltem StructureDetail Type

1

aXS0OtoplevelElements
Objectltem StructureDetail
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IDA

XML/XSD Use Case
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Package hierarchy generated by the QVT transformation

4 gy Model
. @] «XSDschema» MIRD314
4 |E| niem
4 |_| niem-core
a |20
) «X5Dschema» niem-core.xsd
4 [ | proxy
4 || xsd
a |20
| «=X5Dschema» xsd.xsd
4 || structures

4 | |20
| «X5Dschema» structures.xsd
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XML/XSD Use Case
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~
Generate XML Schema u

Source
MIRD314
Package:
Encoding: |Unicode (UTF-8) | [ pefaut |
¥5D Style

Generate global element for all global ComplexTypes ( 'Garden of Eden' style )

Referenced Package Options
Generate ¥SD for Referenced packages | [| Use relative-path to reference XSDs
Prompt when missing Filename (if 'schemal ocation’ tag is empty )

Child Package Options
Generate X5D for Child packages

@ Indude all packages
() Indude <XSDschema > packages

Package Filename
MIRD314 mird314, xsd

'\ﬁewsdﬂema] [Generate] [ Close ] [ Help

Progress:

Checking Class: ref...ok -
Checking Class: ReferenceType...ok
Checking Class: ComplexObjectType...ok

Validation Completed

Building %5D dasses...done

Initiglising ¥5D dasses,..done

Adding dass attributes...done

Processing dass connections...done

Schema Generation Complete

CASE Tool Generation Capability
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IDA XML/XSD Use Case

<¥s:element name="ObjectItemAssociation"
type="mird:0bjectItemAssociationType">
<xs:annotation>
<®xs:documentation>A relationship of an
Object Item as a subject with another
Object Item as an object.</xs:documentation>
</xs:annotation>
</xs:element:>

Generated XSD
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IDA XML/XSD Use Case

<xs:complexType name="ObjectItemStructureDetailType">
<xs:annotation>
<xs:documentation>The identification of a
specific Object Item Association as an
element in a specific Object Item Structure.
</xs:documentation>
</%xs:annotation>
<xs:complexContent:>
<¥s:extension base="s:ComplexObjectType">
<¥s:sequence/>
</xs:extension>
</xs:complexContent:
</%xs:complexType>
<xs:element name="ObjectItemStructureDetail"
type="mird:0ObjectItemStructureDetailType">
<xs:annotation>
<xs:documentation>The identification of a
specific Object Item Association as an
element in a specific Object Item Structure.
</xs:documentation>
</xs:annotation>
</%xs:element>

Generated XSD
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Conclusions

The ODM profile enables use of UML for OWL
modeling of business domains, e.g., C2

Resulting OWL UML model can be treated as a
PIM

MDA approach can be applied to generate
PSMs

Current CASE tool capabilities adequately
support generation of executable code for a
number of implementations of general use:
RDBMS, XML/XSD

Other implementations may require development
of appropriate UML profiles which, although not
trivial, are technically feasible




