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Part 1 - Executable EA

Slides 3 to 23
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FMEA: MDA Top Down - ADM Bottom Up

Discovery of System  Architecture Driven Model Driven
Details and Modernization (ADM)  Architecture (MDA)
generation of
Technology
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[ECA/CCA CRI Grammar - Standard Graphic Notation

Recursive decomposition for ‘systems of systems’ modeling

Business processes described as a composition of services
Collaborative Role Interactions (CRI), service choreography

Services are realized by (a composition of) components

Community Process (CoP) W
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Collaborations Contextualize Roles = Service Providers
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Roles Compose Inner Roles = Service Granularity
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Protocols Organize —_orvor=20ns Choreographed by Roles
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CCA Protocol = Interface Specification

Each accepted transaction effects a
change in the information and behavior of
the receiving role

/ OrderManagement .\

) &= GeneralLedgerPosting }, Billing 3=
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The protocol is initiated by

a requested transaction

Responses to the transaction
may indicate success or failure
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Protocol WSDL Representation (PSM/SA, TRM)

<portType name=“ChargeEstablishmentRequestinterface">
<operation name="“sendChargeEstablishment">
<input name="“ChargeEstablishment"
message="tns:ChargeEstablishment" />
</operation>
</portType>

<portType name=“ChargeEstablishmentResponselnterface">
<operation name="“sendChargeEstablished">
<input name="ChargeEstablished"
message="tns:ChargeEstablished" />
</operation>
<operation name="“sendChargeRejected">
<input name=“ChargeRejected"
message="tns:ChargeRejected" />
</operation>
</portType>
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Service Component Architecture (SCA)

IBM, BEA, Oracle, SAP, IONA, Siebel, Sybase, Interface21

‘SOA is a composition model that connects the functional units of
an application, called services, through well-defined interfaces
and contracts between these services’

‘SCA Is a set of specifications which describe a model for building
applications and systems using a Service-Oriented Architecture’

‘SCA divides up the steps in building a service-oriented
application into two major parts:

The implementation of components which provide services and
consume other services

The assembly of sets of components to build business applications,
through the wiring of service references to services’

Another example of a SOA DSL
Nov '05 v0.9 specs describe an SCA runtime platform
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SCA - Module Assembly Diagram

Service Reference
«Java Interface «Java Interface

: : Wire
*WSDL PortType : *WSDL PortType -

Module A

: Binding : Implementation Binding :
*Web Service «Java *Web Service
*SCA, JCA, JMS, ... *BPEL SCA, JCA, JMS, ...
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SCA - System Assembly Diagram
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eGov SOA System of Systems, Quick CCA-SCA Comparison

15 George Thomas, GSA OCIO Enterprise Architecture Group  24-Apr-06



FEA as CCA Aspect = PRM Line of Sight

FEA Aspects of PRM
Metrics, BRM/SRM
classifications, and
DRM schema
definitions are
associated with and
applied directly to
Business model
elements

PRM

Elaborated Platform
model elements
Inherit these
annotations, adding
further PRM and
TRM annotations as
a model is
transformed and
deployed to a J2EE
Server

TR

.

SCA PSM/PSI
o o
»-E-E-» | | >-»
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ITPM - Business Process, FSS/FTS, Exhibit 53
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ITPM - GSA Advantage, Business Processes, Roles
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ITPM - Business Process, Roles, Exhibit 53, FEA (all)
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Org Design — Flexible Role/Service Composition and Reuse
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To-Be BP Interoperates with As-Is Service Component
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PRM Line of Sight for Activity Based Costing
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Part 2 - FMLoB

Slides 24 to 45

 FMEA — FMLoB Case Study
— EDOC CIM/PIM conventions
— ADM Mainframe Analysis
— UML Information, Transaction, Message, Persistence Models
— Team and Tools
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CIM: “One GSA” Disciplines

Focus of FMEA
\ (rFinanciaI Management .\
/ —

N
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J J
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) )
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CIM: Financial Management Enterprise Roles

{rFinanCiaI Planning .\ {rFinanciaI Reporting .\

) )

Financial Reporting collects financial data
from all other enterprise roles.

Receivables Accounting .\

{rFunds Management .\ / {!PayablesAccounting .\

[ ol Cotger 8\ J /

{!Cash Management .\ / | {!CostAllocation .\

{r Asset Accounting .\
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GSA’s FMLoB: CIM Decomposition Conventions

Enterprise Role. A major area
of functional responsibility within
the discipline of financial

management

Work Role. A role responsible for a specific
functional area within an enterprise role, such
as might be assigned to a single worker and
supported by an IT system

v

ReceivablesfAccounting B8
Qli

Activity. A specification of a business function
carried out in the context of a work role
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[ |> /
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: | \
‘ Protocol. A defined conversation between two Information Flow. An
roles that may be extended over time. One role individual flow of
initiates and the other responds to the protocol, information across a
but information may flow both ways across the protocol or into or out of
protocol an Activity or Subactivity
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CIM: FMLoB Enterprise Roles
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CIM: Enterprise Role Composes Work Roles
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PIM/PSM: Service-Oriented Component Architecture

Each Work Component in the PIM
implements a Work Role from the CIM

/

{—\WnrkCumpunent = Presentation Tier Application Tier Data Tier
|

I
§ @ ProvidedBusinessService > @ UsedBusinessService
ServiceManager 8 |
[ 1 | 1
@ providedBusinessService @ IsedBusinessSenvice
User | [PresentationManager 88 ‘& > > | DataManager 8 |
[

I 1 I 1 I 1
) @ Userinterface }—-& @ Userinterface > ) @ ppplicationinterface }—-& @ applicationinterface > )‘5* Datalccess }—-& @ Dataliccess >
L 4 b P b d L 4

BaseiWorkComponent

Presentation Manager Service Manager components Data Manager
components provide user provide transactional components persist data
access to application iImplementation of application between application
services services defined in the CIM transactions

Work Module
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PIM/PSM: Service-Oriented Component Architecture

Each Work Component in the PIM
implements a Work Role from the CIM

/

{—\WnrkCumpunent = Presentation Tier Application Tier Data Tier
|

{

I
I 1 I 1 I 1
) @ Userinterface }—-& @ Userinterface > ) @ ppplicationinterface }—-& @ applicationinterface > )G* Datalccess }—-& @ Dataliccess >

I
§ @ ProvidedBusinessService > @ UsedBusinessService
ServiceManager 8 |
[ 1 | 1
@ providedBusinessService @ IsedBusinessSenvice
User | [PresentationManager 88 ‘& > > | DataManager 8 |
[ 1 I

L 4 A 4 A P ' y,
BaseiWorkComponent
Presentation Manager Service Manager components Data Manager
components provide user provide transactional components persist data
access to application iImplementation of application between application
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Subsystem

— — — B
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PIM: Receivables Management Work Role

/ RecervahlesManagement .\

Presentation Manager

Service Managers

Data Managers

e ——

ustumerOrderEstahlishment =

L ‘ I
1

&8 Pocer -

~ caivableEstablishment 1

I
>RecurringRecehrahIdTrigger

Provided
services

/ RecefvalesPresentatonianager {8 \

1 [
J?O'Userlnterface > )0'Custumer0rderlnterface

I

Role for human
participation in
the process

—
& Receivableslnterface

E—

| Customer OrderManayer i |

1 [
&@'CuswmerOrderEslahlishmem > )0'GeneraILedgerPusting

1 [
> >@'Saleslnstrumemna1anccess

&E*Cusiumeromerlnterface

7

[
>®'Custumer0rder0atanccess

)@”ReceivahleTriggerEstahlishmM

I

y 4

Receiaescteduer 8 |

Triger _j

I
ilriagermahlishmem )
4

/ REEEi'u‘ﬂhlESMﬂLIﬁQE(‘ \

&E*Recfjﬂhréfstahlishment > )E*GeneraILedgerPusting
L " ]

>@Recewahlenatanccess

i

{ 4

" i  Datallccess
RecurringRecehrableTrigyer ‘ >@_ ChargeEstabishmet Yy
&@Rece'm'ahleslnierface > ‘ ! T——
: ! >G*Cuswmer0rdernatanccess ————

/ SaleshstrumentDatabanager {8 \

oy & Dafahccess

stomerOrderDataManager

Ly & Datadccess

(Generall edgerPosting

L

[
& ChargeFstabiishment

Used
services

Explicit cross-
transactional coupling
via the data tier

Base Receivanlesianagement
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UMLZ2 Receivables Management Composite Component

T
Customer Order Establis ]_

-

Customer Qrder Establishment Callback

<<Components=
ReceivahlesManagement

<<COMmponents= E]
CustomerQrderManager
7
= J
Batah cess
CustomerQiderinterface 1 2

TriggerEstablishment

<<component=z
ReceivahlePresentationManager

.

2<posifion=»

ReceivahlesSpecialist eeompmeite> E]

ReceivahleScheduler

RecurringReceivableTrigger

Receivable Establishm

/}D ———————————————————————————

/
Receivahle Establishment Callhack

]

Receivablesinterface

<<(0mponents=
SalesinstrumentDataManager

2l

e . Gguz@a(dvgerPnsﬁnq

i —

£ GeneralledgerPostingCallback

-
- ;fﬁﬁéz(stahlishmem

r | Ly

- Charge Establishment Callback

<<C0Mponents=
CustomerOrderDataManager

7
Data\gt]cess

<< (0Mmponents=
ReceivahleDataManager
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ADM - Flow of NEAR Modules

ma
I O

|
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ADM - FTS Module Flows, with Process Mapping

Caollactionz Frames
49 B &1, 52 5%

TOPDIGSAP
[PAC tranzactons
Frama T

Frama 8]
CEG/ACORN

134

A

and 8

Manual IJiIIing

Framz 43

“ H 131132133
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ADM - FSS Module Flows, with Process Mapping

¥




ADM - PBS Module Flows, with Process Mapping

-h' 13%
" o
| = | -
._ L=
= J
1 —I_b +4«3 ==
e Y _
=i —
SEECWAT | * EES
L —
WA TRROC _l‘" > F 3
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Record Unfilled Customer Order - Requirements

ADM enabled identification and analysis of 86 modules, 728
programs and 342 copybooks (735,000 loc)

Tools offer query, reporting, sorting capabilities useful for
extracting business rules
~3 FTE person months - 636 business rules extracted

Only used this analysis technique on a COBOL mainframe
slated for deprecation, other parsers available

Description:

Requirement
RMA-03

Record a new unfilled customer order, as established via a specific sales
Instrument.

Generate general ledger transactions to increase Unfilled Customer Orders and
decrease Anticipated Reimbursements.

Reimbursable agreement information. Capture and accumulate reimbursable agreement JFMIP Core Requirements
information that includes the following: 2005
* Billing limit

* Billingterms

* Customer order amount

* Amount obligated

* Amount expended

* Advancescollected

* Advances appliedto earnedrevenue

* Remaining balance on advances

* Amount earned

* Amount billed

* Accounts receivable

* Collections on receivables.

Enable access to reimbursable agreement information by cusomer 1D number,

reimbursable agreement number, project, or fund.
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Record Unfilled Customer Order - Functional Spec

,‘r RecordUnfilledCustomerOrder "\

] |
}CustumerﬂrderEﬂtahliﬂhmer& }GeneraILEdgerTransacﬁun }
] |
{ CustumerﬂrderEstahlished{ }Hecurrenttustumerﬂrder }
|

|
> & CreateCustomerOrder %

1. Receive CustomerOrderEstablishment

2. Let newOrder =
CreateCustomerOrder(CustomerOrderEstablishment.newOrder).data

3. Send GeneralLedgerTransaction to increase Unfilled Customer Orders
and decrease Anticipated Reimbursements

4. Send newOrder as RecurrentCustomerOrder
(Note: EstablishRecurringReceivables will check if there are actually any

creation triggers.)
5. Send CustomerOrderEstablished
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Information Model Example - UML Primer

A

vocabulary represents
a class of things to be

term in the

Entities may be
described as
having a unique

Attributes specify
descriptive
information having

simple types

A class may be
specialized into sub-

A relation between
terms is described by
an association

classifications

described identity between classes
\ / An un-shaded class is further
“Bill / detailed on a different diagram
i v
<<identity==bill ID : Identifier il B
administrative costs amount : Amount * 1
penalties amount : Amount +bills received —
interest amount : Amount pay 7
principal amount : Amount T A 1
issue date : Date Time Thi
due date : Date Time . IS means .,
bill number : Mumeric 2SO O [oIe ——
hill type : Code Bill Line ltem
shipping charge : Amount . A : By e detai :

i containing hill +line itens |detail type  Code
terms : Code i Y . |Extended price : Amount
total amount : Amount tordered} 1.5, it price - Amount
z ’\ :

T This indicates a compositional (as
opposed to referential) association \
This means
This is a constraint “one or more”
Received Bill Sent Bill #*— that defines the sub-

{payeris the FM Client}

{payee is the FM Client}

classification

Ed
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Business Information, Business Transaction Model

Collection

+eollection number : ldentiisp
+eceipt date ; Date Time
+cashvalue  Amount

3 otk box check value ; Amount

FaY

Nthvance | *CUstomer order advances

<<fransaction=»
Inter-Work-Role Transaction

b stomer Order Establishment
Dy

Advance Code

"

41

[

Funding Line

, Customer Funding Line

gl oy |
T

+identifying

<<jflentity=:

und code

Fund Code

Y
Identifier

0.1
* 1 1
+OMer +new grder +Oler

+tustomer order amount: Amount

+remaining halance on advances : Amount
+amount billed : AmaLnt

+amount collected  Amount{derived} *

Business

/ Transaction
=<fransaction=» r

W Order Related Receivahle
+01dering customer i)

5<\t\emiw>=+custumm D : Identifier 1

Business

: Entit
Customer Order / y

+subordinate customer orders

+eonfrolling sales instrument

+amount advanced : Amount{derived}

+1emaining customer order amount: Amaunt{derived}
+effective start date : Date Time

+eontaining customer order

+line items

Sales instrument

+sale instrument 10 ; ldentifieq
+initiation date : Date Time
+expiration date : Date Time
+hilling lirmit: Amount
+hilling terms

+unded amount: Amount
+amaunt expended : Amournt
+amount eamed ; Amount

§ mount billed : Amount

4 fiective end date : Date Time 1

T

0(1255 order plogress

Unfilled Customer Order Partially Filled Customer Order Filled Customer Order

Task Order

Hask order 1D : Identifier
+ilate: Date Time
i sk ordertype ; Code

Lease

+lease number : Identifier

+containing task order

*

Customer Order Line tem

[

+line items |Task Order Line ttem

+eontainingyask order
1

*

+5Uhtgsks

Suhtask Order

+subtask order D Identifier

+containing subtask order

*

+line items

J,

Task Charge Category

+name : Text
+ileseription : Text

1

*

Subtask Order Line tem
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Business Transaction Message Model

“panoptic” inheritance of “namesakes”

<<namesakes>
Advance Code

==namesales=

Advance

Collection

+eceipt date ; Date Time
+cashvalue ; Amount
4 och box check value : Amount

+ollection number : Identiid

c

“includes>

2

<<fastigpi=>

Advance Code

nsactions=

Inter-Work-Role Transaction

2

<MEssAgE <

Customer Order Establishment

4

ssnamesakes>
Customer Order

s<panoplic=»
TRl <atransaction=>
e o stomer Order Establishment
[
i Order Related Receivahle
Customer +01d31im custamer
<<gTTIIE== e 0
ai<it\entiw‘=>+customer D Identifier - '
| R
<zgyeludes> o -
ORI +NEW frler +0r( -

Customer Order

+customer order amount  Amol

+amount billed : Amount

<<namesakes>
Fund

+amaunt eamed : Amount
+controlling sales instrument 4 mount billed : Amount
g \ +amount collected : Amount{derived) * 0.1
Ndvance | *CUstomer order advances +0rder payed into wamount advanced  Amountdeied)
4 * 0.1 |+emaining customer order amount: Amount{derived} i " ‘ inei oG o
Ty : ; ! +containing customer orde; +ling items |Customer Order Line tem
Funding Line Customer Funding Line | *customarfunding line +ustomer order |*fective startdate  Date Time —
i 4_0 c R =5 | factive end date ; Date Time 1 T L ¥
fue Ll \ T - 4
- = o
g T | <zpycldes: i
- I -
< orderplogress order pogress order pfogress | P, v
\ o Zepteluiess \ S AR
<<fastrittadae AR 7 || T <<namesale=>
Unfilled Customer Order | |Partially Filled Customer Order Filled Customer Order Lease A ;
\ % Customer Order Line ftem
i +gase number Identfier ‘ P
<includeds, | o
‘ < sanludes>
| -
-
Task Order \ -
und code ) & )
F acﬁ : s<namesales> sl ordsr D Ideniiergrontaining fask orde i +line fterns |Task Order Line ttem
und Code s
Funding Line +ilate : Date Time 1 *
V\ 4 sk order fype ; Code l
e Ry <<namesakes> +eantainingyask order
R | g coge 1 <<namesakess Task Charge Category
Identifier Subitask Orcler Line item +name : Text
=<amesale== o - 7| +dlescription : Text
* -
Subtask Order e g
-
™ . D e . o__on 0 o s<ayplydexsubtysks e
restricted” inheritance allows for explicit inclusion \?} e <estited>>
. . . . s<panopic>
and exclusion of attributes and associations

unt

+emaining halance on advances : Amount

B <<panoptic:

+subordinate customer orders

Message

<<namesales>
Sales Instrument

<rEstiei=s -

«—— Namesake

S

Sl rment
+sale instrument 1D deritfien
+initiation date : Date Time
+expiration date : Date Time
+hilling limit; Amount
+hilling terms
+unded amount : Amount
+amount expended ; Amount

42

+3Ultask order 1D Identifier

+enntaining subtask order

+line itams |Subtask Order Line tem

1

*
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Business Transaction Message in XML for CIM/CRI

<CustomerOrderEstablishment>
<Inter-Work-RoleTransaction>
<inter-work-roleTransactionlD> .. </inter-work-
roleTransactionlD>

</Inter-Work-RoleTransaction>
<newOrder>
<orderingCustomer>
<customerlID> .. </customeriD>
</orderingCustomer>
<controllingSaleslnstrument>
<saleslnstrumentld> .. </saleslnstrumentld>
</controllingSalesInstrument>
<customerOrderAmount> .. </customerOrderAmount>

<lineltems>
</lineltems>

</newOrder>
</CustomerOrderEstablishment>
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Persistence Model

Customer +0rtering customer

-a'=ideminfi=:>+custumer D Identifier 1

Association indicates a stk Aggregation indicates
reference to an entity Customer Order entities persisted in the
perS|Sted elsewhere *tUstomer order amount: Amotnt same data manager
+remaining balance on advancas ; Amount

+amount billed : Amount
+amaunt collacted : Amourt]derived}

L IRl B LOIET i ;
_:.dvance CUstomer order advances Ortler payed into samountadvanced Amourtderved)
. 0.1 |+remaining customer order amount; Amount]derived) P | i e e ikl
o ; NafaTi +eontaining customer order Hing itams
Customer Funiyg Line | #ustornerfunding i eustomer oger | *efectie startdate.: Date Time = ! NI IR LERem
?' " b ffective end date  Date Time 1 3 -
T A%
order progress order pfogress order progress
Unfilled Customer Order | (Partially Filled Customer Order | |Filled Customer Order Lease

+lease number: (dentifier

Task Orler
stagkorder D entferlgtontaiing fask order #line tems |Task Order Line fem
+(ate ; Date Time 1 X
5 askordertype : Code l
+containinggask order
’ Task Charge Category
*name : Text
+qascription; Teit
+5Uhtasks T
Subtask Order
+containing subtask order +line tems |Subitask Order Line ftem
+sultasicorder 1D Identifier 1 ¥
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FMEA - FMLoB Thanks

GSA OCFO
Driving GSA toward shared services

Task Lead
FM domain (JFMIP-FSIO) specialists

Tech Lead
MDA (EDOC, UML) specialists
One GSA EA and ComponentX specialists

ADM Transformation specialists

and additional support!
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Part 3 - OSERA

Slides 46 to 60

e OSERA

‘Model to Integrate’

Test driven ‘Service Based Procurement’
‘Model Based Acquisition’

Semantic Interoperability
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OSERA - BPEL Work Roles for Acquisition and FMLoB
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FMEA PSM: Generated BPEL/WSDL/XSD

<wsdl :portType name="ReceivableEstablishment.ReceivableEstablishment'>
<wsdl :operation name="ReceivableEstablishment">

<wsdl :input name="ReceivableEstablishment* message='""tns:ReceivableEstablishmentPanopticlnheritanceCluster'>
</wsdl: input>

</wsdl :operation>
</wsdl :portType>

<wsdl :message name="'‘ReceivableEstablishmentPanopticlnheritanceCluster'>

<wsdl :part name=""ReceivableEstablishmentPanopticlnheritanceCluster"
type=""Receivable_Establishment:ReceivableEstablishmentPanopticlnheritanceClusterType'>

</wsdl:part> <wsdl:part name="correlationld" type="'xsd:string'/>
</wsdl :message>

<plt:partnerLinkType name="'ReceivableEstablishment'>
<plt:role name="PayablesManagement' portType=""tns:ReceivableEstablishment.ReceivableEstablishmentCallback"/>
<plt:role name="ReceivablesManagement portType=""tns:ReceivableEstablishment._.ReceivableEstablishment"/>
</plt:partnerLinkType>

<wsdl - types>

<xsd:schema xmlns:xsd="http://www.w3.0rg/2001/XMLSchema" elementFormDefault="qualified"
targetNamespace=""platform:/resource/fmea.process/model/Receivable_Establishment.xsd*
xmIns="http://www.w3.0rg/2001/XMLSchema’">

<xsd:include schemalLocation="Receivable Establishment.xsd"/>
</xsd:schema>
</wsdl :types>

<xsd:complexType name="ReceivableEstablishmentType"'>
<xsd:sequence> {.}
<xsd:element minOccurs="1" maxOccurs="1" name="Inter-Work-RoleTransaction™
type=""BusinessTransactions: Inter-Work-RoleTransactionType''/>
<xsd:element minOccurs="1" maxOccurs=""1" name=""Inter-Enterprise-RoleTransaction"
type="FinancialManagement: Inter-Enterprise-RoleTransactionType"/> {.}
</xsd:sequence>
</xsd:complexType>
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, IME/MDM, Code, SOIP/BPVM, Reports/Alerts

OSERA generates, deploys and executes EEA models

SCA
LoB
EEA '335\
Col (DRM)
—_— Ant, XSLT Process
JET (QVT)
ne / > /| eeeL | #CEARs D
and FMLo UML XSD
SQL
EEA DDL
Java
Reporting 100K
files! ‘E!'\

E
XHTMLS

BPEL
Process

Many other Eclipse
Plug-ins
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OSERA Managed Platform: EEA Tools and Technigues

Aggregating, enhancing and integrating existing FOSS for EA
Eclipse, JBoss
NetBeans, GlassFish

Platform and tool agnostic
Fusion, .NET

Model to Integrate, ‘collapse CPIC and SDLC’
IME, MDM, SOIP, BPVM, ESB
Integrated design and runtime tools
EDOC to BPEL example
Semantic Interoperability, ‘end modeling fatigue’
Integrating structured and knowledge representations
MDA (MOF, EDOC, BPDM, SBVR, UML2, KDM, GASTM, ...)
RDF/S, OWL-DL (others)
Infrastructure Services
UDDI/ebXML Registry/Repository
Semantic stores and services, Policy Engine
Portal, Content Mgmt, SCM, Project Tracking, Listserves, Wiki
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OSERA Managed Program: Model Based Acquisition

Test driven service based procurement
CIOC AIC/IAC ‘SCBA’ whitepaper, v3.5
Service and component interaction testing (DoD NCES JITC)

Federal-wide ITPM, ‘Resource Rationalization’
Combined LoB domain models are ‘RA authoritative sources’
Horizontal and vertical government alignment using OS-RA'’s

OSERA as ‘eGov Factory’

A RI for designing and executing LoB (OS-RA) interoperability
‘TCK’ for standards (WS-I, OASIS, OMG, NIST, other) compliance

EEA enables FTA sequencing

Federal Target Architecture
Persistent SOA/ESB enables progression testing
LoB scenarios as DBC and UAT proof

Leading indicators of citizen-centrism, PRM LoS
To-be procured service interacts with as-is services

Resource rationalization moves from cathedral to bazaar
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Semantic Interoperability — Solving ‘Modeling Fatigue’

* Problem: too many ways to talk about the same thing,
redundant and conflicting semantics

e Solution: integrate structured and knowledge representation

disciplines
/ Architectural

Environment

Ke Diagram Specificatio
Uses > : =
_ ' Database
Defines Activites ] Schema
Artifact II
-< Web Servic ~ SOA

Specificatio ollaboratio

| Ontolo le uirement | =2 el
109y a Specificatio
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ECORE Meta-Meta Model (M3)

ElMadelElcrment

+eModelElerment

RgetEAnnotation(source ;

String) - EAnnotation

+eFactarylnstance

EFactory

1

0..* | +eAnnotations é&
: |
Egnnutatmn EMamedElement
gesource | String e ——l e
gdetails 1 EStringToStringMapEntry < ) g *create(eCIass :

7

EClass) : EObject
%createFromStringleDataType : EDataType, literalalue ; String) : EdavaObject
¥converToStringleDataType |

EDataType, instancevalue :

EdavaObject) : String

E TypedElameant

gardered : boolean = true
@unigue : boolean = true

lowerBound - int
gupperBound : int =1
gmany : boolean
gregquired . boolean

B

EClassifiar
ginstanceClassMame : String
+eType ¢rinstanceClass | EdavaClass
gdefaulthvalue : EdJavaObject
0.1

¥islnstance(object : EdavaOhject] : hoolean
®getClassifierl DO © int

+eExceptions

EQperation EParameter
’ +eQperation n.*
0= 0= +eParameters

o.*

o.*

+eClassifiers

+ePackage | 1

EFackage

wnsURI : String
@nsPrefix @ String

P¥yetEClassifieriname ;| String) | EClassifier

? +eSubpackages [ 0.7

+ePackage

+eSuperPackage

EClass

abstract ; boolean
interface : hoolean

EDataType

geerializable : boolean = true

+elDperations

+eCaontainingClass

*isSuperTypeOﬂ[sameClass . EClass) : boolean

®getEStructuralF eatureffeaturelD © int) : EStructuralFeature 0>
+eAllOperations “getEStructuralFeature(featureName : String) : EStructuralFeature
| 0"
pe +eReferenceType
+eAllStructuralF eatures (0. g - teContainingClass yF +eSuperTypes
EStructuralFeatures +eStructuralF eatures +eAllContainments +eAllSuperTypes
gchangeable : boolean = true o=
gvolatile : boolean EReference - +eAttributeType
transient : boolean ocontainment . boolean 0*
edefault™alueliteral © String container : boolean

gdefault™'alue : EdavaObject
gunsettable : boolean
gderived : boolean

®getFeaturelD) © int
®getContainerClass) : ElavaClass

+eillReferences

0

1
EEnurmLiteral

gvalue o int
ginstance : EEnumerator

+eliterals | 0..*

+eEnum

EEnum

*getEEnumLiteraI(name : String) : EEnumLiteral
®yetEEnumLiteralivalue

int) : EEnumLiteral

gresolveProxies : boolean = true
o.*
+eQpposite f]\ 0.1 +eReferences
o.* +esllattributes
EAttribute o.>* +eittributes
¢iD : boolean 0.1 +elDAttribute
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ECORE and RDFS/OWL - Composition Example

Ellassifier EFackage
&?nstanceﬂlassl‘dame - String nsURI: String
ginstanceClass | ElavaClazs onsPrefix : String

gdefaultvalue © EJavaObject

%yetECIassifier(name : String) - EClassifier

VisInstance(object : EJavaObject) : boolean 0.+
SyetClassifiedD)) ; int ? +esubpackages | Y-

0.%| +eClassifiers +ePackage  +eSuperPackage

<owl:ObjectProperty rdf:about="&EPackage;eClassifiers'>
<rdfs:domain rdf:resource="&EMF;EPackage'"/>
<rdfs:range rdf:resource="&EMF;EClassifier'/>
<owl :inverseOf rdf:resource="&EClassifier;ePackage' />
</owl :ObjectProperty>

<owl:ObjectProperty rdf:about="&EClassifier;ePackage'>
<rdfs:domain rdf:resource="&EMF;EClassifier'/>
<rdfs:range rdf:resource="&EMF;EPackage'/>
<rdf:type rdf:resource="&owl;FunctionalProperty"'/>
<owl :i1nverseOf rdf:resource="&EPackage;eClassifiers'/>
</owl:ObjectProperty>
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ECORE and RDFS/OWL - Association Example

EClass

crabstract ;- boolean
cxinterface @ boolean

TizSuperTypeOdfisomeClass : EClass) - boolean

¥hetEStructuralFeaturefeaturelD : int) : EStructuralFeature

¥hetEStructuralFeaturefeatureMarme © String) : EStructuralFeature
2
1 | +eReferenceType

+eLllContainment=s
EReference 0.~

groontainment - boolean
groontainer - boolean
grresolveProxies - boolean = true

D__-.‘.—
+e2lReferences

<owl :ObjectProperty rdf:about="&EClass;eAllContainments'>
<rdfs:domain rdf:resource="&EMF;EClass" />
<rdfs:range rdf:resource=""&EMF;EReference'/>

</owl :ObjectProperty>

<owl :ObjectProperty rdf:about="&EClass;eAllReferences">
<rdfs:domain rdf:resource="&EMF;EClass" />
<rdfs:range rdf:resource=""&EMF;EReference'/>

</owl :ObjectProperty>

<owl :ObjectProperty rdf:about="&EReference;eReferenceType'>
<rdfs:domain rdf:resource="&EMF;EReference' />
<rdfs:range rdf:resource="&EMF;EClass"''/>
<rdf:type rdf:resource="&owl ;FunctionalProperty"/>

</owl :ObjectProperty>
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A Complete Example

<

type

owl:ObjectProperty

fype

PurchaseOrder

owl:Class

domain

type

type
items Item_1 PurchaseOrder_1 \
Item
PurchaseOrder M3 [0 EMF classes
U M L shipTo: String items . M2 [[] OWL & XML Schema classes
Cal

M1 [] Application classes
Mo I:I Application instances
I:I UML classes
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Normalize Locally, Harmonize Globally

Integrate architecture concepts expressed in multiple languages
Hubs can be connected across Col/CoP’s

Dis-Integrated IS Common Semantic
Information Mapped Concepts Hub
Ways
To [ Sl ]\\ Joint ] Semantic ]
Specify XML ] Behavior Core
Things
n t
\C/Zvoe cepts [ Uy ] :[ Monetary ]‘[ Reference ]
: Trade Ontologies
Specify | Purchase ]//

“‘one-one”

Mapping
IS not

.

/

~

Library of common concepts
Can grow over time
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‘Views’ of Integrated Information

semanticcore.org - mid-level ontology/metamodel of architecture
Normalize terms and concepts in a domain of discourse

~

i UML Ontologiesj
DoDAF OSERA FEA ]

- BPMN ] \ 4 \RequirementSJ

f ) —#( Semantic Core Jq__ )
EDOC ’A § XML
OWL . SQL

- / Provision J

E/R Models Security

[ Web Services ]

[

Documentation][ Workflow }

[ Components ]

[

JavalJ2EE ||

BPEL

1
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OSERA KM and BAM Tools

m Inference & Rules
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Adapting Systems with OSERA

- Design time, or run time?
- Architecture integration and semantic web services
+ Autonomic configuration

Semantic Core

Described in Described in

Commerce
Ontology

Microsoft .NET
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Summary

Executable EA
GSA shared service target using MDA standards as SOA DSL
Consistent with Industry direction

Open standards based model simulations drive SME validation
and stakeholder consensus

FEA Reference Model integration
ITPM framework, IT and Organizational Resource Rationalization

FMEA and FMLoB
MDA (EDOC/UML) modeling conventions
ADM enables target traceability for mainframe sunset
XML Message assembly of business transactions

OSERA
FMLoB ‘Model to Integrate’ from EA to Web Services
Platform goals and objectives for ‘Model Based Acquisition’

Semantic Interoperability for intellectual capital unification and
systems adaptations across trading partner communities
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Thank You

Contact me:

George Thomas

Enterprise Chief Architect

GSA Office of the Chief Information Officer
g.thomas@gsa.gov

202.219.1979
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