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Topic

We will be discussing data architecture as Is
relates to business and not just IT with a
focus on SOA. We will also be discussing
why Architecture is important for a
communicating between business and IT.
Part of the discussion will be around
Ontology and semantics as it relates to
business. In the process we will look at SOA
maturity models and how and where a Data
Architecture and Business architecture come
together to achieve SOA enterprise.
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The “Enterprise”

United States Military Bases

WWW. nobases.org

Sources and notes
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| DoD ENTERPRISE LOGISTICS
Operational Activity to System Function Traceability Matrix (SV-5)

NOTE: The data displayed in this
diagram is collected from the LSM's PLAN
Future Logistics Enterprise OV-5.
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Enterprise Systems Interfaces and Transaction Flows
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L ogistics Enterprise Architecture Blueprint

Operational
View

Identifies Warfighter
Relationships and Information Needs C&

Specific Capabilities Identified to Satisfy
Systems Information-Exchange Levels and Other Technical
View Operational Requirements

View

e R N et
Interoperable Implementation/
) System Capabilities
Infomation Management Solutions
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Relates Capabilities and Characteristics

Prescribes Standards and

to Operational Requirements

Conventions




Business Enterprise Architecture

inancia
isibility
Business
Functions,
Processes
and require
information
exchanges Operational
Activity to
System System Function
Data (SV-5)
Exchanges
(SV-6) )
Business
Rules
(OV-6a)
Technical
System Standards
Interface (TV-1)
Decsriptions
(SV-1)
System Interfaces
(DBSAE and
ERPs) Note: Uncertain as to how ERP

requirements are to be handled

. . within the process
Infomation Management Solutions 8
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SOA Maturity Models and Business Architecture
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service Integration Maturity Model

mn |mn (mn & | @ |

Business

Organization

Methods

Applications

Architecture

Information

Infrastructure
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BMA Roadmap to SOA, Top-down approach
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Systems Federation Via the Business Transformation Engine Within the BOE
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Strategic and Tactical Data Modeling

Infomation Management Solutions
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Whatis a Vocabulary?

 All terms used, developed, or understood by, a
particular person or group for a particular
domain or purpose.

« Domain lexicons, glossaries, subject headings,
metadata element sets, topic maps,
taxonomies, thesauri, and ontologies are all
types of vocabularies.

 Vocabularies are often specific to domains and
communities of interest

More fancifully called a canonical
infemation Ma- data model based on an Ontology

Conaultants |



“A Canonical Data Model defines message formats that
are independent from any specific application so that all
applications can communicate with each other in this common
format. If the internal format of an application changes, only the
message trandator between the affected application and the
common message channel has to change, while all other
applications and message trand ators remain unaffected.” —
Enterprise I ntegration Patterns, Gregor Hohpe, Bobby Woolf

“*A data model that represents the inherent structure of data
without regard to either individual use or hardware or software
Implementation.” — Vertaasis Inc.

Infomation Management Solutions 17
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Generic Electronic Commerce Example:
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Now Assume Each Company Has Separate Enterprise
Semantics, Multiply by the Number of Gompanies, & Have Them
Interoperate and Preserve Semantics — Look Familiar?
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Semantic Issues: Complexity

 An ontology allowsfor near linear semantic integration
actually 2n-2 rather than n? - n integration

 Each application/database maps to the "lingua franca' of the ontology,
rather than to each other

Dr. Leo Obrst
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Canonical Data Model Life-cycle

Infomation Management Solutions
Consultants Inc. 703-635-0930
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@) Data - WAWFtoEDALexicalMapping.msl - Rational Data Architect

B=) X

File Edit Mavigate Search Project Data Run  Window Help

Ci- & T % - P i3 A=) =) O P 0y E>|F5Data||.—[\jResouroe
4 “WAWFtoEDALexicalMapping.msl £2 =&
Source = - Mappings $of ~ |Target =-

B PAY_REJECTED_IN [CHAR(1) Mullable] [i] B SHIPMENT_MUMBER [VARCHAR2(8) Nullable] [i]
----- B PAY_REIECTION_DT [DATE Mullable] B MODIFICATION_NUMBER [VARCHAR2{5) Nullable]
----- B PAY_WORKED_USER_ID [VARCHAR2(30) Mullable] B BATCH_NUMBER [VARCHARZ2(E) Nullable]
----- B PAYMENT_WORKED_IN [CHAR(1) Nullable] B BRANCH_OF_SERVICE [VARCHAR2(10) Nullable]
B PAY_WORKED_DT [DATE Mullable] B CAGE_CODE [VARCHAR2(S) Nullable]
B GROSS_WT [NUMBER(S , 0) Mullable] B INVOICE_AMOUNT [VARCHAR2{16) Nullable]
- B vOID_DT [DATE Mullable] B PAYMENT_AMOUNT [VARCHARZ2(13) Nullable]
----- B WEIGHT_MEASURE_CD [VARCHAR2(S5) Mullable] H ADPE_MUMBER [VARCHAR2(5) Mullable]
B INVOICE_RCV_DT [DATE Mullable] B ISSUE_DODAAC [VARCHARZ2(E) Mullable]
----- B vOID_IM [CHAR(1) Mullable] B ADMIN_DODAAC [VARCHAR 2(8) Mullable]
----- ol STATUS_DS [VARCHAR2(25) FK] B LOCATION [VARCHAR2(256) MNullable]
----- B ARP_CHECK_IN [CHAR(1) Mullable] B DOC_SIZE [VARCHAR2(s) Mullable]
----- B COC_CHECK_IN [CHAR(1) Mullable] B MESSAGE [VARCHAR2(80) Mullable]
""" B ESTIMATED_DT_IN [CHAR(1) Nullable] B TIMESTAMP [DATE Mullable]
----- B DOC_HOLD_IN [CHAR(1) Mullable] DFAS_DD1716_LOAD |
----- B LPO_CERTIFIED_IN [CHAR(1) Nullable] B FUNCTION [CHAR(1) Mullable]
----- B LPO_USER_ID [VARCHAR2(30) Mullable] B FORM_MAME [VARCHAR2(8) Mullable]
B LPO_REJECTED_IN [CHAR(1) Mullable] B INDEX_DATE [DATE Mullable]
B LPO_CERTIFIED_DT [DATE Mullable] B DIVISION [VARCHAR2(10) Mullable]
- B LPO_REJECTED_DT [DATE Mullable] B CONTRACT [VARCHAR2(19) Mullable]
----- B LPO_HOLD_USER_ID [VARCHAR2(30) Mullable] B DELIVERY_ORDER [VARCHAR2(19) Mullable]
B LPO_HOLD_IN [CHAR(1) Nullable] B SHIPMENT_MUMBER [VARCHAR2(8) Nullable]
----- B LPO_HOLD_DT [DATE Mullable] B MODIFICATION_NUMBER [VARCHAR2{5) Nullable]
----- B GBL_REF_NR [VARCHAR2(30) Mullable] B BATCH_NUMBER [VARCHARZ2(E) Nullable]
----- B TCN_NR [VARCHAR2(30) Mullable] B BRANCH_OF_SERVICE [VARCHAR2(10) Nullable]
B SHIPMENT_MO [VARCHAR2(25) Mullable] B CAGE_CODE [VARCHAR2(S) Nullable]
B SHIFMENT_DT [DATE Mullable] B INVOICE_AMOUNT [VARCHAR2{16) Nullable]
-l CREATED_BY_CD [VARCHAR2(2) Nullable FK] B PAYMENT_AMOUNT [VARCHARZ2(13) Nullable]
----- B PV_POINT_OF _CONTACT_NM [VARCHAR2(80) Mullable] H ADPE_MUMBER [VARCHAR2(5) Mullable]
o INPUT_TYPE_CD [CHAR(4) Nullable Fi] B ISSUE_DODAAC [VARCHARZ2(E) Mullable]
----- o REJECTED_BACK_TO_CD [CHAR({1) Nullable FK] B ADMIN_DODAAC [VARCHAR 2(8) Mullable]
----- B comeo_in [CHAR(L) Mullable] B LOCATION [VARCHAR2(256) MNullable]
----- B FORM_TYPE_CD [VARCHAR2(S) Mullable] - B DOC_SIZE [VARCHAR2(g) Mullable]
----- B LAST_USER_ACTIVE_ID [VARCHAR2(30) Mullable] DFAS_DD577
""" B SMALL_BUSINESS_IN [CHAR(1) Nullable] B RECORD_KEY [RAW(16)]
----- B FMs_IN [CHAR(L) Mullable] B INDEX_DATE [DATE Mullable]
----- B VENDOR_INVOICE_MNO [VARCHAR2(30) Mullable] B SYSTEM_MAME [VARCHAR2(8) Mullable]
----- B TASK_ORDER_NO [VARCHAR2(30) Mullable] B LAST_NAME [VARCHAR2(30) Nullable]
B SOURCE_INSPECT_IN [CHAR(1) Mullable] B FIRST_MAME [VARCHAR2(25) Mullable]
B FEP_LAST_COM_DT [DATE Mullable] B MIDDLE_INTTTAL [VARCHAR2{1) Nullable]
- B PBP_ENCUMBRANCE_DT [DATE Mullable] B cITY [VARCHAR2(25) Mullable]
----- B PBP_LAST_FIN_STMT_DT [DATE Mullable] B STATE [VARCHAR2(3) Nullable]
B DIRECT_BILL_CD [VARCHAR2(2) Nullable] B ORGANIZATION [VARCHAR2(50) Mullable]
----- B GOVT_aAPPROVED_AM [NUMBER{17 , 2) Nullable] B ORIG_PROTOCOL [VARCHAR2(5) Nullable]
----- B INV_RR_DISCOUNTS_FLAG [CHAR(1) Mullable] B ORIG_SERVER [VARCHAR2(50) Mullable]
----- B STATUS_DT [DATE] B ORIG_PORT [VARCHAR2(5) Mullable]
B LAST_UPDATE_DT_BKUP [DATE Mullable] B LOCATION [VARCHAR2(256)] M
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Bootstrapping Ontologyies

o Step 1: Start at the bottom

 Build vocabularies from existing physical systems
 Finds and uses the terminology that’s important

o Step 2: Collaborate

« The community can document, review, discuss and
change

« Human-readable documentation and formal vocabulary
definition

e Step 3: Share and Use

* People access the vocabularies through web browsers to
view the natural language documentation and navigate

formal relationships
e Machines can download vocabularies and use

Infomation Management Solutions 23
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step 1: Start at the Bottom

« Databases and message structures don’t keep
semantics

 What information do we have?
« What does it mean to the enterprise?

« How does all this information align?

e Find and use the semantics!

« Combine the terms used with knowledge bases to discover
and assign semantics to information

e Store the terms, definitions and semantics in vocabularies

 Use semantics to align (match) information

Infomation Management Solutions
Consultants Inc. 703-635-0930
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step 2: Gollahorate

 Creating vocabularies is naturally collaborative

 Tasks: harvest, identify, define, disambiguate, document,
standardize, edit, visualize, review, audit and publish

* Involve the right people
 Reuse other vocabularies: benefit from the experts
« Community-oriented

« A community consists of members that share experience,
expertise and interest in a particular domain

« Communities manage memberships, content, and access
privileges

e Semantic Wiki

A wikiis awebsite that can be edited by users through their
browsers

« Captures the efforts of many over time

* Adds semantic righrass\iyuhkl Bardsip language 25
Consultants Inc. 703-635-0930



« Machines use ontologies

« The vocabularies are represented with formalism that are rich
and precise enough for software

 Vocabularies can be downloaded as OWL ontologies

 People use natural language

 (Most) People don’t understand XML, OWL, RDF, or even
HTML

 People understand text, images, tables, charts, links

 Follow existing web paradigms that people are comfortable
with (browsers, links, pages, addresses, search, discussions,
etc.)

« Keep the two parts together

 People have to understand the vocabulary to maintain and
use it

o If parts are kept separate, more difficult to diverge

o It's simply easier this way! (Manually aligning documentation

with models is toonfgdioh WS @gdé)ent Solutions 26
Consultants Inc. 703-635-0930



Interoperability through Canonical Data Model

Top Down

OV-7 OV-2 OV-3 OV-6
Analysis l BEA‘ C()

“anonical Message Model (CMM)

Oritaiogy Ontology e Canonical
Language

i

1

: Message

: (e.9. OWL) Lexicon Format Lexicon
1

1

Syntax Vocabulary pig t oIo : Syntax Vocabulary

Extracted & Normalized
As-Is Messages & Vocabularies

Vocabularies

Bottom Up
Analysis

27




“To-Be" Architecture Meets “As-IS”

( Step #5 Process: Refinement of OV7s through the CDM
Dat

B o= o B8

= = wit

Step #1

DBSAE Programs

eSRS
EMALL

FPDS-

NG

UID Business

Definition

ASAS

Fed- + - Aut . Technical
TeDs Definitions
ORCA SA

PPIRS Cob . On What

Systems And

CCR Meta Data Repository Interfaces
SPS Step #2 a (MDR) and Mapping
WAWF Database 4

EDA

Meta Dat CDM feeds the . )
(;a clf runtime data Mediation | Ratlonallzg Data
erver models Engine EIAesrr:ints in the
€ Message Duplicate Data
Broker Elements and

Business
Definitions are
exposed at the

Data Model interface level

Repository

Infomation Management Solutions
Consultants Inc. 703-635-0930
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GCanonical Data Element —Use Process
search > Create > Approve > Map > Deploy

There is a need for

Step 1. D)  anew capability Step 2: Search Step 3: Create

GOESAWAY Program Ownersand Data Developers create, modify or
Architects search BEA for learn about assets via web.

assets for thereuse of data

elements, their business
context and interface
infor mation.

PM reviews and approves data Interface requirements
element usein Data Schema are sent to GEX for

used in new or updated system implementation and
development. documentation .

SOA Servicesareregistered
in the MDR (UDDI).
SLAsareagreed to between

pub and sub partnersand
Services are deployed in the
BOE

Step 6: Deploy

Over time, the need for
mediation is eliminated and step
5 becomes “New data elements
are added to the BEA for reuse”. pmation Management Solutions 29
onsultants Inc. 703-635-0930




Real Life Examples

Infomation Management Solutions
Consultants Inc. 703-635-0930
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Mapping COI to the OV-7

Acquisition, Technology and Logistics —mmm—

2 BTA-BMA Information Modeling Environment - Unicorn Workbench

File Edit gsset Teamwork New Wiew Tools Help

BoB<¢ M EBONRICER ~0 BB RO%
| = Project Infa ] 5 i
4 Ontology Mode| |
i DataAssets -

Data Assets
ROBME Sthema. OV-T MR INSTALLATION

Column Semantic Mapping

& & BTA_EMS. Information_Model = TveT: (BT : :
@ 151 BMas EBE BT SB | Ml ‘ Advanced: B IF W
¥ @%?ﬁnﬁ;ﬂntal “ || E® INSTALLATION_CODE : char ' For @ Inotalision
S ov.7 ;]: 2553 |NSTALLATION_PRIMARY_ACTI\-"ITY_TYPE_CQDE s char == @ [ installationCloseDate : [1.1]instant
= Eﬁ |NSTALLAT@N_OPERATWQ_STATUS_CODE s char s ] E installationCode : [1..115ting
Z ||  EB INSTALLATION_VIRTUAL_INDICATOR : chat —— & B installationCreationDate : [1..1]Instant
o F ORGANIZATION _ROLE_CATEGORY _CODE: char e [ installationNarne : [1_1]String
E E” &RS?F:EJ&T(;ONNB%EISSE#I%iNTI'IIE}I(I?I'R:;amhar @ B installationOperationalStatusCode : [1..1]0perational_Status
: - = - thar ee®= ] code [1..1]5 NG
= 2 f
E Eﬁ IMSTALLATION_MNAME : char . ] g description : [1.1]5ting
3 B ORGANIZATION_ROLE_START _DATE : smalldatetime & & status 1 1]5ting
= @ B installationPrimarsictiviTypaCode | [1.1]Primary_Activity
— ©= B activity : [1..1]5tring
. = B code : [1.1]5tinG
Column Level Mapplng Of the © B description : [1..1]S8tring
OV-7 Data Asset to the RPILM Onto|ogy % B installationReportingComponentCode : [1.1]Companent
= B cocle ; [1..1]5 NG
@ B description : [1.1]5ting
@ B installationVirtualindicatar : [1.1]Indicator
e~ B code: [1.1]5ting
@ B description : [1.1]5ting

Infomation Management Solutions 31
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Using Ontology for Compliance

Acquisition, Technology and Logistics —mmm—

Using a COTS, map the OV-7 Data Asset to the Real Property
and Installations Lifecycle Management Model and determine compliance
with the OV-7 Data Asset and completeness of the Model.

» The OV-7 Data Asset was mapped to the Ontology at both the Table and
Column level to the corresponding Ontology Model Class and Attribute.

&~ BTA-BMA Information Modeling Environment - Unicorn Workbench

File Edit Asset Teamwork New Miew Toaols Help

BRI L O T T

ROBMS Schema: 007 BH INSTALLATION

:::.:f- r d't Table Semantic Mapping
@ % BTA_EMA_Information_Maodel
& ) Bhias ‘=Show All> v|| e | B[z ‘ B G @. = Mapltl <
® @%u:;:;emal B INGREDIENT & Tmprovernent_Reason B
B vz ERe INGREDIENT_| PERCENTAGE— | ml Indlcat_or
M INSPECTION | == @ Ingredient
B INSPECTION_ELEMEMT == |ngredient_Percentage
FRe INSPECTION_FIMDIMNG = @ Ingredient_Percentage_Trade_Secret
. - | @ Ingredient_Trade_Secret @I
Table Level Mapping of the PERSON @ Ingredient_Trade_Secre!_Substance_Name
LIREMENT_RESULT @ Inseparahble_Object
OV 7 Data Asset tO the RPILM Ontology LREMEMNT_RESULT_DIMENSI p @ Inspection
FERED IMSHEC UM _UR GANIZAT| Q] s—— =@ Inspection_Finding
203 INSTALLATION == @ Inspection_Item
A INSTALLATION_FERSOM = @ Inspection_Organization
| = i3 Installation =

M INSTALLATION_SITE

‘Tabl_e Mapping; D

Consultants Inc. 703-635-0930




is hard to do”

“Breaking up

Infomation Management Solutions
Consultants Inc. 703-635-0930
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Contact William.Mancuso@IMSC.us
103-633-0930
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