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Applying Model Driven Architecture (MDA) to Services Oriented
Architecture (SOA) to enable the Executable Enterprise
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Data Technologies

Where Business Meets Technology

Case Study

U.S. General Services Administration (GSA)

Project: Financial Management Line of Business
Customer: GSA OCIO & CFO
Provider: LMI & Data Access Technologies

Tooling: Component-X, Magicdraw UML & Eclipse

Sections reproduced with the permission of the GSA — George Thomas
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“Sea Change”

 Sea of change

Get-it-right (Initiative for better acquisition)

Merger of FTS/FSS (Major Internal Organizations)
Restructuring to provide a unified face to the customer
OMB and Congressional mandates and changes of mission
Integrating and modernizing financial management
Reduction of redundant processes and systems

e Implications

January 2006

Massive organizational change
Massive system changes
Retraining staff

High cost of change

Risky and hard to achieve

Change combined with current costs and inefficiencies of redundant
stovepipe systems is not practical
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“Sea Change” Enablers & Cost Reduction el

¢

Enterprise-MDA

— Executable enterprise architecture based on business goals and processes with
automated connection to systems layer

« Service Oriented Architecture (SOA)

— Architecting the business and technology as services

« Value Chain Analysis (VCA)

— Analyzing and restructuring business processes based on realized customer value

* Enterprise Service Bus

— Common infrastructure for SOA

 Combined effect of more automated processes
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One-GSA Initiative P

¢

Marketin
Finance /

H.R.
Un-Architected Solution Architected Solution
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System + Investment cost over 6 years

'
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Note: Representative Numbers Est. NPV Break Even — About 6 Years
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Enterprise Modernization Strategy 0

e ldentify components that will offer greatest ROI
— Create target executable model
* We have a baseline with the One-GSA model!
— ldentify system of systems to consider for target
— Pick an alternative for each;

— Evolve one or more current systems to support target processes, take on new capabilities and support One-GSA

interfaces and/or
— Harvest one or more systems to build a replacement and/or

— Integrate functionality into shared services as common components and/or

Replace systems or parts of systems that are no longer suitable.

— Model driven SOA provides the flexibility to mix and match approaches as required. Commonality
where possible — diversity where necessary. Evolving over time from integration to common
components.

— End result — architected system of systems
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Consolidation into Service Components g

 The Good
—  Strategic reduction in operating cost — up to 50%
— Agile business processes
— Unification of the enterprise
— Only way to achieve enterprise transition?

e The Bad

— Investment in change — As high as 25%
— Legacy and packaged systems are not componentized

e The Ugly
— Change is expensive and can be disruptive
—  Current boundaries and ownership change — may require centralized authority and budgeting
— Requires more “enterprise” agreement — very difficult to get consensus
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Strategic Migration

¢

Executable Enterprise Architecture Drives
Agile Systems of Systems using Interoperable
Components

Target State
Systems Composed of Interoperable Components

Standards based integration of Monolithic
Systems

Ad Hoc Point to Point Integration of Monolithic \

Systems , *Areyou here?

¢

’ Separate and Non-Interoperable Applications
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Consolidation into Service Components g

 The Good
—  Strategic reduction in operating cost — up to 50%
— Agile business processes
— Unification of the enterprise
— Only way to achieve enterprise transition?

e The Bad

— Investment in change — As high as 25%
— Legacy and packaged systems are not componentized

e The Ugly
— Change is expensive and can be disruptive
—  Current boundaries and ownership change — may require centralized authority and budgeting
— Requires more “enterprise” agreement — very difficult to get consensus
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EA Governance Structure

EA Governance

Initiative

*Guides

One GSA
Target EA

Business Drivers
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MDA Enhanced Procurement ?E‘f;

Current s Strategic

Fund/Contract

January 2006

Analyze
Requirements against
or Create BA

_ Service Component
MDA Enterprise Reuse Library

Architecture

-‘ﬁ‘_
Elaborate N~/ Fund/Contrac
Components Reuse
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Data Technologies
Where Business Meets Technology

Enterprise MDA

An approach to realizing executable enterprise architecture with MDA and SOA
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Enterprise MDA

* Architecture at the Enterprise Level
Systems of systems
Collaboration of organizations, systems & people

Wide-scale collaborative processes
» roles and responsibilities

Business Service Oriented Architecture
Enterprise Components
Componentizing functionality — not creating it

Executable processes — smooth transition from model to simulation to

solution

« Executable Enterprise Architecture

January 2006
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The OMG-Enterprise Collaboration Architect“““‘lf'“

« ECA s a “profile of UML”, a way to use UML for a specific purpose - it is an
OMG standard

— That purpose is modeling enterprise systems.
* You can also think of this as a “modeling framework” for enterprise computing

« ECA s part of the “Model Driven Architecture” (MDA) initiative of the OMG

— Using precise modeling techniques as part of the development lifecycle to speed
development and provide technology independence

« ECA has been adopted by the OMG as part of the EDOC Profile for UML
specification.
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Value Focused Target Architecture g Sq

Business Models

Workflow

/ |.T. Systems Specs

=\

N

One GSA
Target EA

Collaborative Environment

il

Documentation & Training

Projects

TimeLine
Trends
Critical Success Factors
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Simulated
Model Driven Architecture

Enterprise

Architecture Refine/lterate
Model y

(CIM)
F

Live Process Simulation

ECA Standard SINIEe);
“Meta-Model”
& UML Profile
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Automated -
Model Driven Architecture g € o

Enterprise

Meta-Mode: Architecture
UML Profile. IRISR(&LY)

(E.G. ECA

’ Enterprise
Infrastrulctiire Tools Components
Vi2ppIing Procice & CC )

(== =) INECEIE '

Minimize and structure
manual implementation
Framework &
Infrastructure

Mapping is tuned (E.G. -J2EE-WS) _
to the infrastructure RSV Technical
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Automated

P
Model Driven Architecture TS
- Enterprise _ _
Meta-Moder Architecture Multiple and Changing

UML Profile. IRVICCISN(GIVD) Technology Support

(E.G. ECA)

J2EE-WS
Tools Enterprise

Infﬁstru_cture Jrodiice & Components
2 gifle) P C )

(E Iritee)rziie
(EC NETFRWS) ‘

Simulated
Enterprise
Components

[ C J

Framework &

Slmulatlon
Infrastructure

Infrastructfe®

Mapping is tuned (E.G. -J2EE-WS) -
to the infrastructure PoM ¢
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The Connected Enterprise

Content and Communication

January 2006
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Multiple roles in a collaboration
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Travel Expense Example

'
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UML Collaboration Diagram
Travel Expense Model
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Collaboration Diagram

January 2006

Traveler

Authorizer

Book
Keeper

Paymaster
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The Marketplace Example -

I[][ oOrder
@)nf(;matio?ﬂﬂ

/2 Shipped ?

Mechanics Are Us Process Acme Industries
Buyer Complete Seller

¢

GetltThere Freight

Shipper |
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Where are the services? >

J[][ Order > .o
' @nformation | SCRlES
< ot 1

Mechanics Are Us Acme Industries
Buyer Web Seller

Service :
Ship Req

¢

Shipped

HD Delivered Service

Shipper |
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Inside the Seller >

¢

HD Order >
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Drilling down — inside a role

*The open domain should make no
assumptions about the “inside” of a role.

eInside one role you frequently find more
collaborating “parts” of the enterprise - the

same model may be used

*Until you get to system inside a managed

domain

January 2006

Shared resources (DBMS)
Common Management
Frequently a legacy system
Code

'

¢

Inner Role
Legacy

R

Inner Role
DBMS
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FMEA Example in Context -

¢

US Federal
Government

General Services
Administration

One GSA EA

<
Ll
&
Q
e
Q
LL

ElnanciaiNVianagementiEe ol
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FMEA o

¢

* The Financial Management Enterprise Architecture (FMEA)
project was sponsored by the US General Services
Administration (GSA) Offices of the Chief Information Officer
and Chief Financial Officer.

* The project was carried out under the umbrella of the “One
GSA” Enterprise Architecture program.

* Project deliverables included:

— A target business architecture for consistent and comprehensive
financial management supporting all GSA services and staff offices.

— A logical system architecture for a cohesive financial management
suite supporting the business architecture, particularly in areas in
which a transition needed to be made off legacy systems.

— A set of interface definitions to act as the basis for a standard GSA
financial management service-oriented architecture.
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Model Driven Architecture ->

¢

MDA as defined for GSA Enterprise Architecture work

« Computation Independent Model (CIM)
— The business model

« Platform Independent Model (PIM)
— Technology independent system specification
— Conforms to the business model (CIM)

* Platform Specific Model (PSM)

— Technology specific (e.g., middleware, application platform, etc.)
system design

— Conforms to the system specification (P1M)

January 2006 Copyright © 2006 Data Access Technologies, Inc. Page 33



'

¢

Computation Independent Model -

* Process Model (EDOC)
— Business Environment
— Discipline Roles
— Enterprise Roles
— Work Roles
— Activities and Subactivities

e Information Model (UML)
— Business Transactions
— Business Entities

January 2006 Copyright © 2006 Data Access Technologies, Inc. Page 34
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Roles and Collaborations ->

¢

* Role: A specification of the responsibility to perform specific
functions in the context of a business process.

 Collaboration: A closed set of roles interacting to carry out a
business process to achieve some joint purpose.

* Protocol: A defined conversation between two roles that may
be extended over time (i.e., responses of one party to the other
may not be immediate).

January 2006 Copyright © 2006 Data Access Technologies, Inc. Page 35
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Role Decomposition -

¢

 Business Role: A role played by a business organization in a
specific business environment in which business processes
emerge collaboratively, rather than by being managed by any
single composite entity.

* Discipline Role: A role with responsibility for a major business
“discipline” within a business organization, independently of the
current physical organizational structure of that business.

 Enterprise Role: A role with top-level enterprise responsibility
for some set of related business services provided within a
certain discipline.

« Work Role: A role responsible for carrying out one or more
business services within an enterprise role, at roughly the level
that could be assigned to an individual worker or supported by a
specific function in an information system.
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GSA Business Environment

Business role I

Provided

protocol
Required .EE. "
protocol | =

Interaction via >
protocols

o 4 Lokt - g N
e
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*One GSA” Disciplines (Simplified View) -

Focus of FMEA

¢

/A quisition .\ / Property Management .\
/Policy .\ /B sssssss Intelligence .\
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Financial Management Discipline Role -

Protocol representing delegated
responsibility for interaction with
an entity external to GSA.

FinancialManagement B8

I
( g - TreasuryAccounting ) - StrategicPlanning
4".' 'I T
'} == Budgeting ) ©= BudgetPlanning
£ "I 1T
E- pequisitionAccounting ) - FundsPlanning
"I 1T
‘3} E- SolutionsAccounting ) 2~ Paying
1T 1 I’ "I 1T
?, @ Collecting > _Protocol representing ) & puthorizing
f 7 interaction with another T
= 1 discipline within GSA. I L
?} &~ PropertyAccounting ) == Billing

1T 1T
I
‘} £~ FinancialPolicySetting ) = Banking
. 1T "I 1T
‘§ - Reporting ) - Referring
£ I § I

I
) - TreasuryReporting

S

g

'? - FinancialManagementTriggering

g

iy
et B B o B B, A B A B A B B A B

I
) - PerformanceMetricsSubmission

| .

BaseFinancialManagement
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“Roll-Up” Protocol

/ Acquisition B8 \

The protocols between discipline roles are
composites that “roll up” the set of services
provided by one discipline to another.

‘§ B Transfering

3 2 Dalivering

‘§@> Inwoicing

‘} B fcquiring

‘} @ AquisitionPolicySetting

L

'

¢

/ FinancialManagement .\

§ & TreasuryAccounting

§ £ Budgeting

I
> B foquisitiondccounting #_:ﬂ-‘nlr“ Cauiiling ; 5 @ AcguisitionAccounting
I T | '('& _ _ :
>@> Contracting ?‘.ﬂ_ [T p—————" " ‘-;l § SolutionsAccounting
1T I 0
I
1 -
)G* Ordering I 1 3 & Collecting
= T Sales InsirumentSubonis son ! T :
I P
>@* PropertyManaging | . Q) © PropertyAccounting

I
> @ performanceMetrics Submission

J

January 2006

BaseAcquisition

The sub-protocols within a roll-up
protocol model specific business
services provided by a discipline.

;*' Cibligation S bemis esn p

§ @ FinancialPolicySetting

'}ﬂ- Pyt rigFligs Sasliinbic bor }

—_—

§ - Reporting

< 42
%"' fzspiiscordEstshisiment 3

%'&MMMWH-'-n p

?Iﬂ'- wsselnmpetionE stabliskinem /H

"™ nsseCumershpEstablishmenm
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“FM LOB” Business Environment

This role may be played by any agency that is
authorized to provide Financial Management
services to other client agencies.

'

¢

}[ FinanciaIManagementCenterOgn:cellence 5 ‘\

1 I
S i @ i
fFinanciaIManageme — Y \ ‘ § Treasuryccounting > ) FundsPlanning
IF I
1 I 1 I
‘ § @ FundsPlanning > ) @ AcquisitionAccounting }—‘&3 AcquisitionAccounting > ) @ paying
; T - ; [Treasury 8 |
oy " : \I_ ‘ [ —— = P - 1 I
) SolutionsAccounting b ‘ "} ting > ) Authorizing §®_ Referring > )G)_ Treasuyhccounting
I
I 1 I T
€ PropertyAccountin ‘ - Collectin & Billin /‘/I? L
> perty g §\ d > > g 3 @ TreasuryReporting >
I = 1 I re
> @ FinancialPolicySetting § @ RropertyAtcaunting N Referring L 4|
L 4 :

§ @ Finan\ jalPolicySetting I Wreasuﬁw{rﬁng/

[DepositaryFinanciallnstitution 88 |

)

S :
% )an /\ }—b © Banking
e 4 L

!Cugﬂmﬂ\ . fenior 8
e P S S
‘3‘0["’“‘*”“9 ") Yo By . } H@lw‘:icinu D) Yopaing \}
)IOOruering | } b@mn“traming '> >‘@'Deli\iering }
‘ b@omering I )]
L p

January 2006

Copyright © 2006 Data Access Technologies, Inc.

Page 41



GSA Financial Management COE

'

>
>
-

/ GSAFinancialManagementCOE .\

~

GSA plans to use its One GSA

processes to provide services as a

Financial Management COE.

Various One GSA discipline roles may be used to support GSA’s
responsibilities as a Financial Management COE, as well as its
core mission responsibilities.

‘ | 2
. /ﬁ :
§ 2 TreasuryAccounting >\ L FinancialManagement . . ) ) 2 FundsPlanning 1
It y -& @ TreasuryAccounting > > @ StrategicPlanning } ; J
§ B gcquisitionAccounting T : . ; ) & Paying
T 1 %9' Budgeting > > & BudgetPlanning } © 1
§ B SolitionsAccounting T : . ; ) & fagtharizing
T ] 1& @ AcquisitionAccounting > > 2 FundsPlanning ; i
) & Collecting - . ) & Billing
1 [ A
T 1 & @ SolutionsAccounting > > @ futhorizing ; 1
§ & PropertyAccounting T - ) @ Referring
1 [ A
: : ) & Callecting 5 ) Paying ' 1
§ 2 FinancialPolicySetting . : | : > @ TreasuryReporting
1& @ PropertyAccounting > ) - Banking ; 1
. : | : > @ Banking
%) © FinancialPolicySetting 5 )OBiling
I I
1 I
ﬁﬁ* Reporting > > 2 Referring
I
I
> @ TreasuryReporting

I
> ©-PerformanceMetricsSubmission %

=

/Businessinteliigence i |

=

39' Businesslnte@gneeﬁﬁ:ﬁeﬂingl > )I@' Reporting
11

L

%r@/PerfmmanceMeiricsSuhmissinn >
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Financial Management Enterprise Roles (Simplified) e+

/ Financial Planning .\ / Financial Reporting .\

4| 4|

Financial Reporting collects financial data
from all other enterprise roles.

/ Receivables Accounting .\

J
/ Funds Management 88\ / \/ Payables Accounting 8 \
VAN |

/General Ledger .\ /
/Cash Management .\ / | /CostAIIocation .\

)
\ / Asset Accounting -\
)
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Example Enterprise Role a

¢

Business service
provided by this
enterprise role.

/ RecemsahlesAccounting '-=\

B
( 3\. &= CystomerOrderEstablishment D ( ) - payableCorrection E )

3, &~ ReceivableEstablishment > / > - BillSubmission

> Business service this

I
; _ )‘3- BillingErrorNotification
enterprlse role requires

3\ & BillDiscrepancyNotification

1 from another role.

[
§ & paymentCollection > ) @ CollectionAuthorization
Il 1 I I
& payer ission > & preauthorizedCollection
I
M:urringﬂeceiuahleTrigger
Il

[
> & CollectionDiscrepancyResolution

>BiIIGeneratiunTrigger }
IT I
>De"Iinquencgduent'rﬁcatiunTrigger > >G>- DunningMotification
>DelinquencyDunningTrigger } 'I T
Ir
>DelinquencyﬂaferralTrigger } >@' DelinquencyReferral
- a

intuencyANTite Off Trigger . =
>®' GeneralLedgerPosting

Time triggers for

I
& . —
scheduled events. ) PerformanceMetricsSubmission

wned B s B A b SR S B B S B B A R o

I
) - FinancialDataSubmission

L -

Base:ReceivablesAccounting
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Example Business Service Protocol

'

¢

/ FundsManagement .\

1 I
?} @ StrategyAndictionPlanAndinitiativesSubmission > > & GeneralLedgerPosting

1 I
§ & OMBBudgetApportionment ) ) & OMBBudgetSubmission

1 I
‘? @ pequisitionFundingEstablishment > > & CongressionalJustificationSubmission

1 I
“>\, @ galesinstrumentSubmission > ) & FundsManagementGuidance

1 I
‘3\, @ OpligationReclassification > ) @ pllocatedSpendingPlanSubmission

I
> @ AppropriationVWarrantsMotification

I
) @ CustomerOrderEstablishment

The protocols between enterprise
roles model business services
provided by one role to others.

- )2ustumer0rderEslahlishment }

I
> & performanceMetricsSubmission

I
> @ FinancialDataSubmission

el Bt e ool B, e Bty Bt Bl B, e By,

_ =

CustomerOrderEstablished
[

b

The protocol is initiated by a

Note that, while one role initiates and the
other responds to the protocol, information

business transaction request.

ustomerOrderEstablishmentReject

/ RecervahlesAccounting '.\

= @ CustomerOrderEstablishment

‘§ @ ReceivableEstablishment

‘? & paymentCollection

may flow both ways across the protocol.

Responses to the request

may indicate success or

failure.

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

)
)
5o BibiscrepancyNotication
)
)

?> & payerRequestSubmission

I
>Re”curringREcehrahleTrigger

:}BiIIIIGeneratiunTrigger

>Delinquenc;ddent'rﬁcatiunTrigger
T

>Delinquency{)unningTrigger
T

January 2006
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Example Work Roles

'

¢

Enterprise role (within the Financial
Management discipline)

/Receivahlesnccounting -\ /

f ————
)’ /

& OrderE >\

lesManagement 08 \

3 @ CustomerOrderEstablishme

;
> @ GeneralledgerPo:
: ™)

T
1
T —
L 1 =y & ReceivableEstablishment

@ BillDiscrepancyNotification

argeEstablishment

_

T
T >Rel:uninRecei\rahleTri

1
| @ paymentCollection

Enterprise -~
T
: 1
bUSIneSS ©= payerRequestSubmission e - ey =
o == ChargeEstablishment ¥ PayableCorrection
Service “RecurringReceivable Trigger ‘_ I I
B iIIIGeneratiDnTri ger L EaiimerEanCcyResolution >E* BillSubmission

dentificationTri

@~ BillingErrorNotification

2" Generall edgerPosting

>G* ilingNotification M\I}

;
@ PullPagment issﬂ%
4
T ;
| %:'ﬁ’eininguntiﬁcati ) @ Char| Discri R 7 ‘5\1}
| T

‘%@(F‘ullpaymemsuhmission

;
% © Collectionauthorization

\T T

§ @ paymentCollection

!
>E* PreauthorizedCollection

:
)G* CollectionDiscrepancyResolution

;
% © collectionReconciliation

:
>G* GeneralLedgerPosting

:
)G* DelinquencyMotification

/ Deliguencyi:

fient 08

o5 .

yReferral

.
e

:
>E* PayableCorrection N
I - \I
) & BillSubmission
I " 4
)0 BillingErrorNotification
I - \I
= ) @ CollectionAuthorization
I " 4
)G* PreauthorizedCollection
T
:
)@- Ci Discri A N
Inter-work role ‘ =
@ DunningMotification
protocol 2 .
;
>E* DelinquencyReferral N
I " \I
’ ) © CollectionReconciliation
'A_ ‘ —
/ >E* Generall edgerPosting
y : =
¢ )G* PerformanceMetricsSubmission
T
1

:
)E* FinancialDataSubmission

>®-r i I 4

sDelinquencyDunningTrigger »
sDelinquencyReferralTrigger  »

“iDelingquencyWriteOffTrigyer .+

I
)G" GeneralLedgerPosting

Work Role

January 2006

Copyright © 2006 Data Access Technologies, Inc.

Page 46



'

Activities and Choreographies -

¢

« Activity: A specification of a business function in the context of
a role.

 Choreography: A specification of the sequencing of external
Interactions required in order to carry out given business
responsibilities.
— A work role is choreographed in terms of the activities required to
perform the business services provided by the work role.

— A complicated activity may be choreographed in terms of
subactivities.

— A subactivity (or simple activity without subactivity decomposition)
Is choreographed directly in terms of the event-triggered
sequencing of its acceptance of inputs and sending of outputs.
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Example Activities

'

¢

Incoming Outgoing
business Work Role business
transaction transaction
/ RecefvablesManagement .\
\‘ 1
5 -
," EstablishUnfilledCustomerOrder [} Pﬂﬂ““!“‘-"ﬁ\‘
ustomerOrderEstablishment - ustomerOrderEs‘lahllshme enerall edger Transaction enerall edger Transaction
OrderEstablished CustomerOrderEstablished - 7
:—E P
CustomerOrderEstablishmentRejectéd £ <, I -
Py 3} ChargeEstablishment
%@ ReceivableEstablishment S I E
-
i fGenerateRecumngRecemahle |:|\ - s - ”W
&cehmhleEslahIishmem - - £ - < ChargeEstablished
= T - ATrigger convableEstablish oo =
. ReceivableAccepted i * L, 2 - e £_CharyeRejected
_ReceivableRejected £ v, PP <
- - v 7 .
JReceivableCorrection >\/ N
4, E§1i| I'Sﬁ'ﬁnr‘ P —_—— uef s
SRecurringRecetvableTrigger b [ B ,.’.l’ — \ ! s
5 W ﬁcehrahleEstahlishment )] }QeneraILedgerTransadioﬁ ~ -
v
hargeEstablishment
ceivableCorrection A t_ _t
hareEs‘tahIlshmem cuvi y
A
Base:ReceivablesManagement
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Example Subactivities

Input
information
flow

EstablishUnfilledCustomerOrder I:I\

Activity

Output

information

flow

..
. " fRacnrdUnﬁlledCustumerOrder|:|\
- - I 1
- '>Custnr“ner0rderEstahlishmer& >GeneralLedgerTransa|c1iun -
S
CustomerOrderEstablished >Recurrenttustnmer@_|:der
P
Internal > \
information flow
/EstablisfiRecurringReceivable [,
>UnfilledCustomerOrdef
L )
This is optional.

Subactivity

—

'

¢

S

@Ledgerﬁansacﬁnn

January 2006

Base:ProcessActivity
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'

Subactivity
Input reception

/ RecordUnfilledCustomerOrder I:I\

I [
>Cu"stumer0rderEstahlishmer&\ » / — f}GeneralLedgerTransamiu"n >
ltZustt:nmerClrderEst:ahlished{-L - - . /}RecurrerHCumumerOrder >

\ <§ustumer0rderEs*tahlishment E) - -
) Lo -7
'., GeneralLedgerTransaction ; — 7
\
L Should a recurring receivable be established?
e
§ o
i @renttustumerorder)
| V\
| =
{CustomerOrderEstablished
Output send |
|
Base:PracessActivity
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'

-
Example Subactivity Requirements -’
Description: 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.
Requirement
RMA-03 Reimbursable agreemant informaion. Cgpture and accumula ereimbursable agreemat  JFMIP Core Requirements

information tha includesthefollowing: 2005
* Billing limit

* Billingterms

* Customer order amount

* Amount obligated

* Amount expended

* Advencescolleded

* Advancesappliedto earnedrevenue

* Remaining balance on advances

* Amount earned

* Amount billed

* Accountts receivable

* Qollections on receivables.

Enable acoessto reimbursable agreement informetion by cugomer 1D number,
reimbursable agreement number, projedt, or fund.

January 2006
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Information Model

¢

¢

A term in the vocabulary
represents a class of
things to be described.

Entities may be
described as having
a unique identity.

A relation between terms is
described by an association
between classes.

Attributes specify
descriptive information
having simple types.

A class may be
specialized into sub-
classifications.

January 2006

S

| darimy==hill 1D ; kMandnar
sdministratoe costs amount | Amount
penaleEs amount | Amount
int=resi amount | Amount
pincipal amouwnl - Amoul
ig&ie date | Dials Tims

e dale | Dale Time

Ll it | Wiimsie

bl Typsa - Coeile

shippang changa © Amaint
taims ; Caoids

Tokal aminuer - AU

a

+hills senl
iz 1
+hills reteied

AN

This means “zero or more”

iy

i

\An un-shaded class is
further detailed on a
different diagram.

EHI L ez B

+ponkaming kil +ling Ilams

clatail typs - Coda
ctanddad price | Amoung
unit price - Amaun

This indicates a compositional
(as opposed to referential)
association.

Recebed Bill Sarm il
[payer iz Bhe FM Chent)

|payee is the EM Client)

Fal

This is a constraint tha

T 1 [ordarad} 1,

This means “one or more”

t

defines the sub-classification.
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Information Model: What Is It For?

Work role

\

The process model describes how

business activities are (or are to be)
carried out.

Business transaction

'

¢

Activities Business transaction
/ Billing 2\ / / \
. Il K \
YhargeEstablishment ) g / Estaviishiting [\ / Producesin [\
I I I 1
>C|hargeEs’lahlishment >Ch”argeEs‘tahlishmer& >BiIIGeneratiunTrigger }BillSuhmissiun
T
ChargeEstablished '\ ChargeEstablished “ >GeneralLedgerTransa|[|:1iufi
Clh —— }‘\ L “ SPullPaymentSubmission
argeRejecte I
. \ \ PullPaymentConfirmed
\ ,4 PullPaymentRejected
\ / SBillingNotification
' K )|
\
\ )/
Chage Establishment Implicit memory _of
business information
o \ ’
g /
\ ’ ¥
‘ /
/
i 'S
Unialiad Herermble W eheausad Recewabik Hiled Hecessshie Sem Bl
Ed|
B/ .Y
State changes due to the activities

January 2006

The information model details the
vocabulary of the business entities and
transactions used in the process model.
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¢

Information Model: Entities and Transactions 5>

A business transaction
represents a snapshot of the
information required to carry out
a business action.

A business entity represents
the current state of information
that may change over time.

Y

January 2006

Y

Bill Submission

pille=-

—\

Note the use of
composition associations

Sent Bill

Billing Address

Party

Copyright © 2006 Data Access Technologies, Inc.

For example, the billing address for a party
being billed may change over time, but the
billing address used for a specific bill
submission always stays the same.
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¢

¢

Platform Independent Model -

Computation Independent Model Platform Independent Model
Financial Management Discipline Core Financial System Specification

Protocols Service Interfaces

Enterprise Roles
Work Roles
Activities

Enterprise Components

Work Components

Service Manager Components
Behavioral Specifications

Data Model

Message Specifications

Data Manager Components
Persistent Data Specifications

Information Model
Classes
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Three-Tier Component Architecture

'

¢

Presentation Tier Application Tier Data Tier
User = | f PresentationManager .\ [/ ServiceManager 8 ', DataManager %
I 1 [ 1 ————

1 I 1 I
@ Userinterface -5)‘; @ Userinterface > > @ ppplicationinterface }—-& @ ppplicationinterface > ) & Datafccess

L A b p| h p|
Presentation Manager Service Manager components
components provide user provide transactional implementation
access to application services. of application services.

January 2006 Copyright © 2006 Data Access Technologies, Inc.

}——r & pataAccess

Data Manager components
persist data between
application transactions.
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'

Service-Oriented Component Architecture -

¢

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

/

,—\Wurk(:umpnnent = Presentation Tier Application Tier Data Tier

1 I
? % ProvidedBusinessService > & UsedBusinessSenvice

/ServiceManager % |

1 I
@ providedBusinessSenvice % UsedBusinessSenvice
user B\ [ PresentationManager % | § > > DataManager B8
1 I 1 1 I
I 1 I 1 I
) @ Userinterface H @ Userinterface > ) @ ppplicationinterface }—’-& @ ppplicationinterface > ) & DataAccess H§ @ Datahccess
L P b d L P L 4
b r |

BaseWarkComponent

Service Managers implement as
system services the business
services defined in the CIM.
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Example Work Role (from CIM)

'

¢

/ ReceivablesManagement .\

Related to

7

Customer Orders

[
'&@ CustomerOrderEstablishment

JCustomerOrderEstablishment
CustomerQOrderEstablished

)

EstablishUnfilledCustomerOrder [,

- >_Cuslumer0rderEs1ahlishme!)}

T
CustnmerorderEstahIishmentRaiect'é_d

' ? ReceivableEstablishment

/ReceivableEstablishment i

ReceivableAccepted N
T

ReceivableRejected 5

&CBNBNBCB”BC‘“DH ;\

SRecurringReceivableTrigger

CustomerOrderEstablished
L

| Jf Egablisﬁl'-l’é_cehrahlenndnccrueRmnue l:l\l

W “3HaceivableEstablishment
1T

», "{_ReceivableAccepted

ReceivahleRejected
L

\

[correctReceivable [,

eivableCorrection

A\N¢

>ChargeEstablighrfient
P

. s
&eneralLedgerTransg&!aﬁ P <

AN )

I
> ? GenerallLedgerPaosting
T

7. >Tt§eneraILedgerTransactiun

GeneralledgerResult
Fs T

I
)@ ChargeEstablishment

v

)

I
» ChargeEstablishment
-~
s "
7, <_ChargeEstablished

4_ChargeRejected

-~
-

January 2006

Base:ReceivahlesManagement
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Related to Receivables
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'

Corresponding Work Component -

¢

,'—\Recemmesmmgemem = Presentation Tier Application Tier Data Tier

I
§0 CustomerOrderEstablishment [CustomerOrderManager 8 | >@'GeneraILeugerPusting

1 I
§O'CustumemrderEstahlishment > >@'GeneraILedgerPusting

I
§0 ReceivableEstahlishment >@'ChargeEstahlishmem

Il
‘RecurringRecenvableTrigyer

1 I
‘ﬁ & CustomerOrderlnterface > >®' SalesinstrumentDatadccess

| SalesinstrumentDataManager = |
& Datadccess

[
I
>@'Customer0rder0a1anccess

I
>@'Recei\mhlelriqgerEmhlishth

i

L 7|

Explicit component for

Role for human scheduling triggers

participation in
the process

Explicit cross-
transactional coupling
via the data tier

[ReceivablesManager B8 |

CustomerOrderDatabanager = |
& © Datahccess

/ ReceivablesPresentationManager i \

ReceivablesSpecialist 8 |

1 I
‘ w* RecefyahiéEstablishment > )G* Generall edgerPosting
)9' Userlnterface

1 I .
§9‘ UserInterface > ) & CustomerOrderlnterface

1
;O'Receivahleslmerface //\I- I?G*Rnr' il " >

X P

RecefvablesDataManager B8
(ECendesBatavianager B 1

s © patahccess
T

Base:ReceivahlesManagement
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N
>

Example Service Manager Implementation "&*

/ CustomerOrderManager .\
I ]
1 I

§© CustomerOrderEstablishment > >© GeneralLedgerPosting
i Activity implementation I

)_IgeneralLedgerTransactinn
%_GeneralLedgerResult
I

I ,é\ 4
>© Sal;ﬂﬂstrumemnatawss
7 N
N

4

ustomerOrderEstablishment
CustomerOrderEstablished

T
Cus‘tomerOrderEs‘lablishmentRejec‘téd

[EstablishunfilledCustomerorder [\

§ @ CustomerOrderinterface > f ) —
“CustomerOrderEstablishment >GeneralLedgerTransac1liun > =3 /reate \ }
- I v 4 v
CustomerOrderEstablished > ® CreateCustomerOrder 7 X
: : f® Read \é
> @ ReadSalesInstrument ~
Write

I
) ©- EstablishReceivableTrigger

] >I@ CustomerOrderDataAccess .
i

> @ Create }
L I

" Read }
I 1

& wirite }

I

? ReceivableTriggerEstahlishment /

A |
[

J
©\Es~tahlishrrigger / }
Interfaces with

|I \\ Il
. = ji
synchronous operations 2> CaheelTrioger / }
v J

]

Base:CustomerOrderdanager
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Example Activity (from CIM)

'

¢

/ EstablishUnfilledCustomerOrder |:|\

i
>Custumer0rderEstahlishmer&\
I

e
CustomerOrderEstablished <‘-\
S,

e

-

. /RecordunfilledCustomerorder [,
. [ 1
- '>Cusiumer0rderEs13hlishmen} %eneralLedgerTransamiun > -
— ] I
{ CusiumerOrderEﬂahlished( >RecurreMCustnmerQr_der >
P
/EstablishRecurringReceivable [,
%Uﬁﬁﬁed(:ustumer()rde?
.

This is optional.

—_

1
#}GeneralLedgerTransactiun >

January 2006

BaseProcessActivity
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'

¢

Example Activity Implementation g

Subactivity implementation

/ EstablishUnfilledCustomerOrder I:I\

[ |
>Culstumer0rderEstahlishmem / eneral E :
CustomerOrderEstablished If RecordUnfilledCustomerOrder |:|\ aeate(:ustumeromer -
>Cus’lumer0rderEstahlishmerﬁ’ >GeneralLedgerTransactlun
I I 1
CustomerOrderEstablished I}RE[:urrentCustnmer(.‘:rder __,-} >®_ ReadSalesinstrument ;
) @ CreateCustotherOrder : .
L 7 @ EstablishReceisableTrigger
f‘_Es@aﬁﬁ's'ﬁRecurringRecehrahle |:|\

1
+OnfilledCustomerOrder

I
>@' ReadSalesInstrument

I
>®'EstahlishRecehrahleTrigger
b 4

Synchronous
operations

BaseEstablishUnfilled CustomerOrder

An activity implementation must conform to the choreography of the activity it
implements. Directly implementing the subactivities makes this manifest.
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'

Example Subactivity Choreography (from CIM) -’

/ RecordUnfilledCustomerOrder |:|\

I
— f}GeneralLedgerTransamiun >
1T

[
kumumerorderEmahlishmer&\
II

CustomerOrderEstablished{, =~ ._ - - RecurrentCustomerOrder
. GustomerOrderEstablishment - -

— -
IH-.I GeneralledgerTransaction » —

Should a recurring receivable be established?

e
=

RecurrentCustomerOrder >

i
{CustomerOrderEstablished<

[

Base ProcessActivity
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'

Example Subactivity Functional Specification -’

RecordUnfilledCustomerOrder

kumumerﬂrderEmahlishmer& EeneralLedgerTransamiun >
I I

( CustumerﬂrderEstahlished{ >R9currentCustumerDrd2r }
I

I
> & CreateCustomerOrder é
h 4

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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Example Transaction Information Model
(from CIM)

-

GV TR

Business Transaction
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Example Transaction Message Model
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Example Persistence Model

| AL ol L Lt
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Association indicates a i
reference to an entity Citorer Cree
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Aggregation indicates
entities persisted in the
same data manager.
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<>
>
<>
<>
Data Technologies

Where Business Meets Technology

Realizing a Business Architecture
With SOA Technologies

Roles to Enterprise Components & Services
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¢

Platform Specific Model -

¢

Platform Independent Model (PIM) Platform Specific Model (PSM)
Core Financial System Specification ﬂCore Financial System Implementation

Service Interfaces mm—— === \Web Services
Enterprise Components s s - Enterprise Information Systems

Work Components System Components
Service Manager Components System Functions
Behavioral Specifications

Data Definition

XML Schemas

Data Bases

Data Base Schemas

Data Model
Message Specifications
Data Manager Components
Persistent Data Specifications
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'

¢

Example Web Services Definition o

<wsdl : port Type
name=" Cust omer Or der Est abl i shnent . Cust oner Or der Est abl i shnent " >
<wsdl : oper ati on nane="Cust oner Or der Est abl i shnment " >
<\NSdI - npUt ) The primary port type has operations corresponding
message="t ns: Cust omer Or der Est abl i shment Panc o the request flows in the protocol.

</ wsdl : i nput >
</ wsdl : operati on>
</ wsdl : port Type>

<wsdl : port Type
name=" Cust omer Or der Est abl i shnent . Cust oner Or der Est abl i shnent Cal | bac
k" >
<wsdl oper ati on nanme="Cust oner O der Est abl | The callback port type has operations corresponding
. to the response flows in the protocol.
<wsdl : i nput

message="t ns: Cust oner O der Est abl i shedPanopti cl nheritanceC uster*
nane=" Cust omer Or der Est abl i shed" >
</wsdl : i nput >
Januaegp%(:“ : oper at i on> Copyright © 2006 Data Access Technologies, Inc. Page 70
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'

Example Transaction Message XML Document g

<Cust oner Or der Est abl i shnent >
<cust omer Or der Est abl i shnent >
<newOr der >
<cust omer Or der >
<customerOrderl D> ...</custoner Orderl| D>
<cust oner O der Amount > ... </ cust omer Or der Anpunt >
<or deri ngCust oner >
<cust oner >
<custonerl|l D> ...</custonerl D>
</ cust oner >
<party>
<nane> ... </ name>
</ party>
</ orderi ngCust oner >
<controllingSal esl nstrunent >
<sal esl nstrunent | D> ...</sal esl nstrunent| D>
</controllingSal esl nstrunent >

<l I neltens>
</lineltens>

January 2006 </ cust one rcgpyggﬁtr©>2006 Data Access Technologies, Inc. Page 71
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>
>

Roles to Systems i

ponent in Role

) 7
Role —
-

Collaboration /

~.

Interaction Path

Framework, Ihteracthn
Middlewar (With Information)

& Container Implementation
Operating |

System

Net

4
V 4
y 4
y 4
v 4

Hardware
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Business (CIM) view -Collaborating Roles 1::"

y
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'

“Upper” PIM View - Enterprise Component -’

“Rotate” to look
At other aspects
of the component

¥ _
C 1

SE AP
A~

People, organizations

And/or enterprise components
play roles in Business
Processes.

January 2006 Copyright © 2006 Data Access Technologies, Inc. Page 74



.
-
The “Enterprise Digital Assistant” -
2
Business

/ Process

People, Organizations

And systems play roles Role
Enterprise components help people
Components frequently and organi_zations play_rolc_es
help people play these roles by automating and monitoring
The business process
People, organizations & —
and systems 6&/&;{ L
components work ==
together to realize roles Enterprise b
Component

From the system perspective.
Components are the peoples People and organizations
Automated assistant become part of the implementation
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People, Components & Organizations

Collaborating

Enterprise
N Component

-

Yy %

s

A

ﬁ Enterprise ‘:Q
Component
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Enterprise
Component
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“Lower” PIM View - Enterprise Component .
Internals =

¢

Browser

Enterprise
Component

Enterprise
Component

Business Logic

iddleware | [Wra :
Enterprise Enterpns_e
Component [Web] Service

Adaptation Legacy Systems

Enterprise
[Web] Service

Data Managers

Containers Page 77
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PSM View - Mapping to [web] Services &

Service Service

/]

Service Service One-way

Service
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¢

Mapping of a WSDL Engine -

¢

Seliergara %\R > - <definitions xmlIns="http://schemas.xmlsoap.org/ws
— xmlins:soap="http://schemas.xmlsoap.org/wsdl/soa
: fusee B8 xmins:mime="http://schemas.xmlsoap.org/wsdl/mi
[%@ BuySelProtacol | xmlins:http="http://schemas.xmlsoap.org/wsdl/http
[5@ — i ENC="http://schemas.xmlsoap.org/soap/encoding/
i - xmlns:xs2000="http://www.w3.0rg/1999/XMLScher
LOrder | xmlns:xs2001="http://www.w3.0rg/2001/XMLScher
{_OrderConfirmation | targetNamespace="urn:SellerServer" xmlns:tns="urn:S
{_OrderDenied | xmins:CoreTypes="urn:CoreTypes" xmlns:Ordering="ur
- 4 -<l--
3 P definitions obtained from component /BuySell/Deployment/Selle
BaszeEngine
Aspects /
WSDL
WSDL-SOAP
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¢

Mapping of an Enterprise Component L*

SellerSenver %\

>

9 BuySellProtocom)

gshﬂyaeller .%

[

[}@ Order |]
|
|
|

[
DDrder
|
{ CrderCaonfirmation
I

{ IEZJn:ierDenieci
: Iﬁl

BaszeEngine

Aspects
WSDL

WSDL-SOAP

/‘

January 2006

- <service name="MySeller">

-<l--

iImplemented service role
/BuySell/Deployment/SellerServer/MySeller --=

<documentation><p> </p></documentation>

- <port name="BuySellProtocol"
binding="tns:BuySellProtocol">

-<l--

original service port was
/BuySell/Deployment/SellerServer/MySeller/BuySellProtoc
ol (extending Component
&lt;/BuySell/Sellerimplementation/MySeller/BuySellProtoc
ol&gt; ) --=

<soap:address
location="http://localhost:8080/cx/app/BuyS
ell/Deployment/SellerServer/MySeller/BuyS
ellProtocol” />
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Mapping of a protocol binding

'

¢

SellerSenver %\

fhﬂyaeller 2 %

[;IP@ EuySeIIPrutncuPﬂ'
|

[é’@ Order -ﬂ--

[
DDrder

|
{ CrderCaonfirmation |
I

)

{ CrderDenied |

| |

<binding name="BuySellProtocol"
type="tns:BuySellProtocol">

//y <soap:binding

transport="http://schemas.xmlsoap.org/soap/r
style="rpc" />
-/ <operation name="0Order">
<soap:operation
soapAction="urn:/BuySell/Community/BuySellP

col/Order" style="rpc" />

BaszeEngine

Aspects
WSDL

WSDL-SOA

January 2006

iInput name="0Order">

Jbody use="encoded" namespace="urn:SellerSen
encodingStyle="http://schemas.xmlsoap.org/so:
encoding/" />
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-
Mapping of a protocol L*
- <portType name="BuySellProtocol">
-<l--
sellersenver G | original cx operation =
/BuySell/Community/BuySellProtocol/Order -->
gshﬂyaeller .%
— ,/ - <operation name="Order">
[;P'@ BuySellProtacal H' -
.l - <l--
[ @ order ﬂ--’/
] il original cx flow port =
border I~ /BuySell/Community/BuySellProtocol/Order/Order ~ -->
{IDrderCDnﬂrmatinn '|'-~\
¢ OrderDenied U \ <input name="Order" message="tns:Order" />
II \
— <output name="0OrderConfirmation"
5 p message="tns:0OrderConfirmation" />
BaszeEngine )
<fault name="OrderDenied"
message="tns:OrderDenied" />
Aspects J
< ion>
WSDL /operation
WSDL-SOAP </portType>

January 2006
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Mapping of message types >

¢

SellerSenver %\ —
- <message name="0Order">
gshﬂyaeller .% -
59 BuyaliPratacal | <part name="0rder" type="0Ordering:Order"
[>'|':;‘J Order I // <message name="0OrderConfirmation">
[%order Ml <part name="0rderConfirmation”
E.Dmerc””ﬂfmam” I type="Ordering:OrderConfirmation" />
CrderDenied N~
: %\\‘ </message> </message=>
> BaseEngl £ - <message name="0OrderDenied">
FseeEndineg -
<part name="0OrderDenied"
Aspects type="Ordering:OrderDenied" />
WSDL </message=>
WSDL-SOAP
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Mapping of data types -

¢

- <xs2001:complexType name="0Order">

- <xs2001:sequence=>

- <xs2001:element minOccurs="1"
_ //V maxOccurs="1" name="CompanyID"
CompanylLt; St type="CoreTypes:CompanyID" />
OrderlD 1.t ——

\ maxOccurs="1" name="OrderlD"
type="0Ordering:OrderlID" />
<xs2001:element minOccurs="0"

maxOccurs="unbounded" name="Item"
type="Ordering:l1tem" />

® L e D--*\\f <xs2001:element minOccurs="1"

</xs2001:sequence>

</xs2001:complexType=

January 2006 Copyright © 2006 Data Access Technologies, Inc.
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Enterprise Service Bus

Logical SOA Tiers and Components

| Client Presentation Business Intermediary
E | Portlet | || N am
| /| \ese.Povo,| | /
—_ = Ill ar Wﬁh IIIIII I|I ufﬁs Hm at I|I II'-,.'EI:I'I"II-HI‘IH" lII'II
Web Apps e L) "n,ll:umaharl,-" y /
) ! \ ! Megsaging Fules, ‘
g : ' Process, Persistence, RDBMS
Transaction, Rnutiu. p— i
Java Apps Transformation, s,

Babile Device

January 2006
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Data Technologies

Where Business Meets Technology

Federal Enterprise Architecture

Support for the FEA as a view of the enterprise architecture

Copyright © 2006 Data Access Technologies, Inc.



¢

-
FEA (from reference) L*
Performance Reference Model
{(FRM)
Business Service Technical
_Reference Lomponent Reference
Model Reference Model |
{ BRM ) [ SRM ) { TRM )
Support Deliverny Rule .
of Services ... Publication E... Technologies
| = — Platfarms
Regulatory Development = Knowledgs Mgmt = J2EE
= CRM = MNET
E ﬂﬂmnth‘gn‘t mennnnsmib Windows NT
Policy and Guldance Dowvel. i Collaboration - Data Mgmt
Public Comment Tracking E Search onec
Requiatory Creation H Poatal B
Rule Publicationeses s enneennm on § Personal athon e CSiness L:g“:
L9 i . o .
o g oy
Business lires and Enabdirngy capabiities, Supoorting fechinology
furctions COmponents, and senioes and standands
Data and Information Reference Mode|
{DRM)
Classification, Categorization, XML, Sharfrng
Component-Based Architecture
Service Domains | Service Types | Service Components
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FEA/ComponentX &

Business _Service
Reference Component
Model Reference Model
{ BRM ) ( SRM )

Community Process Roles, processes, activities
VAR l|s
— Mhh "i fwntlﬁll%im&h” | { 2.1.1 Ienify Requirements ﬂj]\ "
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I I'H‘.Illullllilll'ﬁlllhhml / T H §’l‘>'mun'rturRequirements I>
R | u BaseValueChainProcess ‘

Rl O
Reference model associations via aspect/properties
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Net effect

'

¢

* Using these open standards and automated techniques we can;

January 2006

80% Reduction in complexity (Conservative)
Achieve the strategic advantage of an open and flexible enterprise

Produce and/or integrate these systems FASTER and CHEAPER than
could be done with legacy techniques

Provide a lasting software asset that will outlive the technology of the day
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Sample Applications -

¢

* One-GSA Executable Enterprise Architecture for the General Services
Administration

* Enterprise Component Architecture for U.S. Army PEO-STRI
* Intelligence application for Raytheon & DARPA

e Collaboration Architecture for Kaiser Permanente
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Contact

Cory Casanave
Data Access Technologies
WWW.enterprisecomponent.com

cory-c@EnterpriseComponent.com
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Data Technologies

Where Business Meets Technology

Military Example

Linking Tactical C2 systems with “Live”, “Virtual” and
“Constructive” simulations (SIMCI)
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Call for Fire - MLRS N

¢

- de- FSE = = Bde- Artill)_/

=

- y
¥ o
F ” .-___
: P— .
. o - Y,

|

Forward Observer

Call for fireisa“protocol” of &
action and information

Copyright © 2006 DEt)a Access Technologigs, Inc.
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Thread 2b - FS: CFF To GS MLRS (AFATDS) P
_@ Division Artillery i
- g
@
(8)
Bde TOC
Bn TOC
FA (GS)Bn TOC
CoTOC
Pin Systems view of call
System, for fire protocol
Sensor, ©)
FO,
or FAC MLRS Btry TOC
Alternate Fire Mission Sources MLRS PLT @O_rigw .
- Abrams - Fox — Forward/Info Action
- Bradley - Stryker - oS (Number denoted sequence)
- Kiowa - Chinook
- Longbow - Landwarrior Launchers

FCS
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] -
>
Thread Detall (Spread Sheet) &
Thread 2b - FS: CFF to GS MLRS (FDS)
CFF mission (immediate suppression) initiated by System, Sensor, FO or FAC and fired by GS MLRS
Step Activity/Task Originating |System |Information |Type Destination |System Info
OPFAC OPFAC Action

1 System, Sensor, FO or FAC detects target; OBS FBCB2 [Call For Fire |K02.4 Co FIST FOS A
analzes situation and makes call for fire request (CFF)

2 Co FIST receives CFF request from platform, Co FIST [FOS CFF Bn TOC AFATDS A
does a quick analysis (checking for dual
targeting, etc.), and passes CFF to the Bn FSE

3 Bn FSE receives CFF, makes determination Bn TOC |AFATDS |[CFF Pkg 10/11(Bde TOC AFATDS A
that Bn assets cannot handle the mission, and Fmt
passes the request to the Bde FSE

4 Bde FSE receives CFF, makes determination |Bde TOC |AFATDS |CFF Pkg 10/11(FA Bde AFATDS A
that Bde assets cannot handle the mission, and Fmt TOC
passes the request to the FA Bde (Div Arty)
FDC

5 FA Bde FDC receives CFF, makes FA Bde AFATDS |CFF FA Bn TOC |AFATDS A
determination that GS FA assets can handle TOC
the mission, and passes the request to the FA
(GS) Bn FDC

6 FA Bn FDC receives Fire request/order to fire, |FA Bn AFATDS |CFF Pkg 10/11(MLRS Btry |AFATDS A
assigns mission to MLRS battery TOC Fmt CP

7 Btry FDS receives OTF and transmits this OTF |MLRS Btry |ATADS |OTF BCS Fmt [MLRS FDS A
to the MLRS platoon FDS CP Platoon

8 4 different messages transmitted back to the MLRS Btry [AFATDS [MTO, Shot, |Pkg 10/11|FA Bn TOC |AFATDS I
obsener and as info to other echelons, CP Spalsh, Fmt
depending upon the specific fire mission Rounds
requested, some may not be necessary; Complete
"Ready" states that the battery is preparing to
fire the mission, "Shot" stastes that the i ]
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Call for Fire - MLRS -

— de-FSE = BdeArtiII)f

¢

=

L

S,

T
P CFF 0 7% LS LTS - O

T FEE _ni I

A N —

: AL AT T ] L T [Eﬂfl_q.llfn.

CSEs ¥

L

Forward Observer

Eaws TFF -2 -BLRS-Cmy
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e
e
Model Of CFF Thread -
CFF-GS-MLRS-Org EI\
[ Thread-2a
F5: CFF to G5 MLRS (FDS) - Operational Enterprise Process
[Bde-FE B\ [FaBde-FDC B8
1l I | 1 1l I | 1
£5 @ CallForFire 3 YO callForfired 2,—+‘~}®-t:anFurFire 3 Yo calForfired
ll.,-cltl..il J_.I’I’IIII’ lbdtbil J_.I’I’IIII’
L i
[Bn-FsE BB T [FaBnroc @8,
Ir 7 ! 1 = 1 [ :
1'-*3}’3"CaIIF|:|rFire ) >‘3“CaIIFDrFire1 g 1S}G'-C:a||Fanire } >E>-Ca||Fanire1
’Jrrnr - e ""',rrl:ur

donl
LALLTT

* ®
[CoFIST i\ | T [MLRS Battery 8
: 1 I : i | : ,
$p & CallForfire ) ) callForFiret j’ 5 ® CallForFire % Y@ OrderToFire-GS-MLRS
lbdtbil }_.I’I’IIII’ mtety J_.I’I’IIII’
A
FireMissionSource \l L ;{MLHS—Fire-PIaﬁurm 25 \
[ - 1
)9- callForFire +‘~}@- OrderToFire-GS-MLRS >
Ll..dtl..il }_.I'I'IIIF l"’dh’i' }_.I’I’IIII’
Bogcea FF-GS-| RS-




'

¢

)CaIIFDrFire }
i

“CallForFire

2

{_FireReadys {

{ FireHnundanmpleteS{

{ FireShat £

{ FireSplash {

{ MissionFireReport {

YEndomlission

[--Y CallForFire
@ [ Content 0.1
WeatherType 0.1
TerrainRelief 0.1
TargetFormation 0.1
FireMissionType 0.1
FireMethodOfControl 0.1
FireMethodOfEngage 0.1
FireRequestForFireo.1
IsQuickFiren.1
TargetRadius 0.1
TargetProtection 0.1
FalseTargetDensity 0.1
@ [..1 FireMissionn.1
@ [...Y LocationUpdateTime 0.1
@ [..1 Position0.1
@ [..1 Sensorn.1
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Choreography — Understanding When -

¢

[
>CaIIF|:|rFire >
]

}cl:anFanire pis

{_FireReays {n,
I

{ ﬁireHnundsCumpleteSﬁ

{ Fireshot ras

{ FlireEpIash {x

{ MissionFireReport {x
I

SEndOmdission p L
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Dl Down

/ Bde-FSE-TOC -\
I

InSide of a TOC

'

¢

‘3\,6'- CallFarFire

FSE =

faFaTDs B

w‘*}@' CallFarFire

I > )I»'@- CallFarFiret

)S)@' FireCantral

I
>@' FireCantral

A

r.

' > >ru1|55||:|nF|reRep|:|rt ).\ [ ABAS R
' :

ru1|55||:|nF|reRepnrt >

[
)®-CanFanire1

ottt Brror Ldlul "'err
E oty !E rrar
[amowis 8\ fcsscs @R mes B
= JE rrar et JE rrar LL, atet !E Frar
B .
LAl BaseBde-FSE-TOC e
14 ’
From “threads
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| BaeFseToc MY
] |
'gaﬂ'ﬂ“al::mFlm }“'H _Fril] & CaliFarFiret B
e T S — : ;
- LGS i : d_______;—ﬂ"f
1 I 1 R
REE"CBFDIF"B i ga'ﬂ‘adFI:lFuel ;r—’
yTer—" : MigzionFireRepor
o I\
/.l'
/
FeE H."
9 FireControl Y
l|
{ &= CallF orfFire 4.?
3 : s [csscs B
&= CailF orFirs : y ‘ﬂhﬂjrl‘.‘ll
vanimoate
b = i il iR S ME
Lasehl T =LY
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Simulated or Real? h Pg &
ol
CFF-GS-MLRS-Org EI\
[ Thread-2a
F5: CFF to G5 MLRS (FDS) - Operational Enterprise Process
[Fa-BdeFOC %
1 - 1
£5 @ CallForFire 3 YO callForfired 2,—+‘~}®-t:anFurFire 3 Yo calForfired
ll.,-cltl..il J_.I’I’IIII’ lbdtbil J_.I’I’IIII’
L i
Ein-FSE T [Fa-Bh-FDC B
Ir 1 = 1
1'-*3}@'CaIIF|:|rFire ) :)@'CaIIFDrFire*I g 1S}®-C:a||Fanire } >@-Cal|Fanire1
ety "Jrrnr - e "",rrl:ur

o

Co-FIST B8
1 I

I,:(MLHS—E!atter‘s.f 2 C Symulated

}}\@' CallForFire

> :)'E'- CallFarFiret

T
!

J}@- CallFarFire

> )@-DrderTnFire-GS-MLHS

k

doal
LALLTT

Brror

.

fonl
LALLTT

Brror

~—

I
>®- CallForFire

FireMissionSaurce 'kSl mulﬁéb

Ll..dtl..il RIrOr

MLRs-Fire-Platiorm B8 Sjmul ated

1
+‘~}®- OrderTaFire-G5-MLRS >

A

ottt Fror

Bogcea FF-GS-| RS-
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¢

InSide of a Simulated "TOT”

/ Sirn-MLRS-Btry-TOC -\

‘}«'9- CallFarFire
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Simulation Summary >

¢

 We can simulate a process

* Integrating real and simulated components
* Understanding the interactions

« At any level of detall
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