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Section 1 Introduction

1.1 OISP Goals

GSA is undergoing a major business and technol@mstormation—a “sea change”. GSA Chief Technology
Officer (CTO) Chris Fornecker has identified the kedicators of this transformation to the GSA Biess
Systems Council (BSC) as: the “Get-It-Right” iniive; the Federal Supply Service and Federal Telolgyo
Service Merger into the Federal Acquisition Ser{l€éAS); the transformation is to provide a uniffade to the
customer; OMB, GAO and Congressional mandatesttanthtegration and modernization of applications
across the enterprise. He stated that “businegsuad” will not facilitate GSA’s efforts to modeze; One

GSA is the architected approach that will.

While OISP is being developed by and for GSA, motthe results can be applied to other governmedt a
commercial needs. For this reason OISP is beiagldped as an open source project under OSERA
(www.osera.gov).

GSA has made serious and successful strides tadprtve infrastructure necessary to support thea"“S
Change” in its initial Open Source E-governmentdRefice Architecture (OSERA) efforts, Integratedti®bo
Management and the FMEA-C projects. This task lsublid those efforts, linking them with subsequent
developments in the Federal Government Enterpristifecture Reference Models (FEA-RM), especially i
the Data Reference Model (DRM) and the TechnicéRace Model (TRM). OSERA-ISP (OISP) also
provides for the ability to manage change and gométion of strategic information assets, managémen
information and architectures.

OISP will provide GSA the key capability to managel change both formal (i.e., structured) and ungired
enterprise-wide knowledge. The key to this cajighg the development (to prototype level) of antegprise-
wide knowledge management repository that will aomtmanage and provide access to GSA'’s strategic
information assets: Architectures, plans, managémé&rmation and metrics. This will enable GSA to
become a more effective organization, make deasoomthe basis of knowledge, align with admintgira
policy and advance significantly in both OMB and GAnaturity assessmenté. key capability of this
repository is the ability to integrate, transform and repurpose information using semantic web' standards and
technologies.

1.1.1 GSA Business Challenges

GSA is facing numerous challenges to its core lmssies; especially its IT Services business. Asidtrehe
agency has instituted a series of measures, imgutiscretionary spending cuts, personnel costctezhs, and
a hiring freeze to meet its legal obligation toe'dk even’. With the continuing proliferation of @onment
Wide Acquisition Contracts (GWACS) across Governthn@&@8A faces increasingly stiffer competition fty i
acquisition services from a growing Government cetitqr base.

The capability to supply acquisition service acribesgovernment — services based on a cost-eféeafficient
and timely infrastructure — are the goals of OSERAIs Task Order provides the next step in hainggbat
“Sea Change” identified by GSA’s CTO.

In addition to the marketplace, GSA faces a nunolb@nternal challenges that have impact on thisentrtask
order:

» GSA continues to undergo a major transformatiom wie establishment of the Federal Acquisition
Service (FAS). This transformation is a key conmgrarof the One GSA vision, but as with any major
change, it adds to the uncertainty and discomfahimthe organization.

Use or disclosure of the data in this document is subject to the restriction on the title page.
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* GSA has numerous processes related to its IT baset(SDLC, PMP, EA, CPIC, etc.) that require
constant management and update. Although reltitese are not yet available to appropriate perdonne
in an easily accessible, configurable, and updéeatvironment.

* OMB and GAO are continually (and rightly) “raisitige bar” in their assessment of Agencies Enterprise
Architecture and overall IT maturity. GSA must ggece with meeting the higher bar.

* The GSA OCIO has numerous stakeholders who wdpe &ble to “view” the IT information asset base
in ways appropriate for their business goals. €hily, each IT information asset has only a single
“view”.

* Much of GSA’s data assets are currently siloed AG&uld achieve better use and management of these
assets if they were appropriately available actiossagency.

» Architectural information is frequently developedforms appropriate to architects, but not business
stakeholders. Information gets “trapped” intoragk format that doesn’t work for everyone.

» Currently the GSA EA “Bricks” are not linked dirécto the OMB Federal Transition Framework nor
the FEA Technical Reference Model

» While GSA has embraced the FEA, EA is not currepttyiding sufficient value to the enterprise.
 The GSA EA, itself, is not visible agency wide ingable, accessible environment

To deal with these challenges, challenges that wvlegely identified in the Integrated Portfolio Megement
project (IPM) is the need for better managememfoirmation in support of enterprise knowledge,isien
making and execution.

The MDS Team has developed an approach with tHeskenges in mind. We will work with GSA to mitiga
the risks associated with these challenges andsuSA to achieve the goals of the program. Qagtihical
Approach discusses, in considerable detail, howiNleaddress many of these challenges.

1.1.2 GSA Knowledge Management Challenges

GSA is typical of most government organizationghiat it has acquired and accumulated a great deal o
information, architectures and plans that are relt erganized, integrated or maintained. Much iinfation,
some of it costly, is lost, forgotten or simply rapplied at the right time. Plans and architegtare done and
redone due to changes in contractors, tools, metbgigs, technologies and management.

The information that is retained is frequently Hiotked” or consistent. The key drivers in an ITaip are not
the same key drivers in a human capital plan, fupd not consistently applied to enterprise nesub
architectures don’t match reality. Decisions aeglmmon inconclusive data after millions have bgrmson
analysis._What information we have is not effesdintransformed into knowledge.

While the technologies and methods for managingatipgal data in DBMS systems are well establishiesl,
same level of maturity has not emerged for manageared architectural information. This kind of
information is less suited to the ridged structira DBMS, yet still needs some structure and meameant. It
is this kind of information for which knowledge negement is the right approach.

While the cost of this information loss is distumtpi even more troubling is that this is the kindnéérmation
that could help GSA achieve greater efficiencyngfarm to a more effective enterprise, improvevéiie to

citizens and other agencies and achieve a moreenatterprise. OISP is the start of an initiatveaddress
the core issues with knowledge management to laeiptate a more effective GSA. There is, of ceyi@so
process and culture changes required — some ohwiaiece been identified in the IPM project. OISR halp
facilitate these cultural and process changes @atly access to and management of knowledge.

Use or disclosure of the data in this document is subject to the restriction on the title page.
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1.1.3 Vision of ubiquitous knowledge

Consider that there will be a knowledge managerpletform available to everyone in GSA and, as
appropriate, to external stakeholders and contractohis platform has all the information that plkeoneed to
do their job and plan for the future. This platfois not limited to a few structured databases atiatvs
virtually any kind of information to be used, aradg and managed by anyone with the authority teadalt is
the easy way to find out what you need to know,tvatlaers have produced and the trusted place te,sto
manage and integrate the vast body of informatewpfe work with today. This platform leverages agart
of the internet.

This platform is also able to work with any kindinformation in a variety of tools and formats. riexample,
the information in a spread sheet that is partlofiman capital study can be used in a businesgitaisis
directly related to the systems architecture odjgplication being funded and then implemented. r@ ieea
vocabulary of common terms, accepted across G@Ahtlp more clearly define business goals andicsetr
and these terms are used consistently across sdnfmrmation artifacts.

There is a direct link and continuity from busingssis to enterprise architectures to systemstaathres,
acquisition and implementations. While differemls and diagrams are used for different stakelns)|diee
underlying information is consistent, traceable dimked”. Analysis can be done that crosses thalls”
between business and technical information.

As information and assets are developed within G8d externally there is a culture of retentioneaston and
reuse. New information assets are stored ingpesitory and categorized according to their pugposntent
and context. This allows new information to berfdwand reused easily, as well as managed relid¥éypy
versions are saved and tracked so that the chamgdime can be better understood.

With this ability to manage, analyze and repurpgaf@mation GSA could be more effective at achigvits
goals, of better serving its customers and of baingore mature enterprise. Without a handle oknidsvledge
resources it is hard to imagine much improvemeatiat

This kind of environment is not science fictionisippossible now, and OISP is part of the initiatig provide it.
OISP envisions two classes of information and halve different capabilities for each. Virtuallyyan
information artifact that can be rendered as &™filill be able to stored, managed, versioned acdted. Each
such asset will be categorized and contextualinet that it is easy to browse or query for therimiation you
need. Once found it can deliver that informatiomany browser or desktop and keep track of anygdsto it
so that teams can work together effectively, evstriduted teams.

A deeper level of integration and analysis canrogiged for “structured” information, where thewstture of
that information has been modeled in and adaptéoettnowledge base. This integrated and strudture
information will initially include information ass& such as business cases, PMP, information mduedgess
processes and business collaboration models. séhig information will be integrated with and dihgct
support the Federal Enterprise Architecture (PRRMB SRM, TRM, DRM) and the federal transition
framework (FTF) — this makes the FEA an integrat pathe GSA architectural framework, not an
afterthought.

Significant architectural focus areas such as gasess and services modeling will be a key aspfetie
initial “integrated” capabilities. Besides the lzasapabilities there will be contextual informatim the form
of policies and white papers on how GSA does achite.

Various design tools will be able to “check in” dietheck out” information in the format that is appriate for
that tool. The information in the repository Wik able to be restructured in the format of spetifols and
standards so that knowledge can be shared betwgeanizations that use different tools, there isnue
locking to a tool suite and information can be lgagused from project to project.

Use or disclosure of the data in this document is subject to the restriction on the title page.
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When stakeholders are viewing or even enteringnébion they are doing so from their perspectivith &
view that is appropriate for their needs, roles antthority. The underlying platform is responsitde
repurposing information instead of making each wssponsible for digging information out of alierhats
and complex reports or diagrams.

The process of integrating all of these forms &rimation is a long one. What OISP does is layfthmdation
with a platform and architecture that is sufficlgritexible to deal with this diversity of informiain, based on
established standards and technologies known aethantic web. OISP then starts the processedriating
information with some of the current informationustures most crucial to GSA. As this capabiliplees
over time, and it becomes more integrated intddbec of the enterprise, it will increase in valoe being
used as the repository for more and more informatibich is incrementally more integrated, linked an
accessible.

What this task puts in place is an operationalgiypie for this knowledge platform as well as intggs key
assets such as the FEA, OneGSA and Business cggesting better decision making. Since the cd®I&P
will be open source, this opens the door for caltabve efforts with other agencies and for a psimea
intellectual capital platform across the government

1.1.4 OSERA-ISP (OISP)

GSA'’s Open Source eGovernment Reference Archite¢@SERA) is an ongoing investment within GSA’s
Office of the Chief Information Officer (OCIO). O | provided high-level business and technical
architectures. OSERA Il provided an open sourcertieal implementation of “model to integrate” fardiness
and technical architectures. This task, develogiiegOSERA Infrastructure Services Platform (OSERR), is
designed to deliver a set of open source capasilitiat better enable The “One GSA” Enterprise iecture
and support GSA's mission to help Federal agemetsr serve the public with integrated knowledge
management.

1.1.4.1 GSA Strategic Information Asset Enterprise-  Wide Knowledge Repository (OSERA-EKB)

This task specifically addresses the creation adraarprise-wide knowledge repository for GSA’'saigic
information asset base that we have called the R*SEnterprise Knowledge Base” (OSERA-EKB). This
repository will be populated with many of the exigtstrategic information assets including the @Q&A EA,
the OMB FEA Reference Models, the OMB Federal Titaors Framework, the GSA ITAPC “Bricks”, etc.
Additional capability will be provided to includeher strategic information asset types such a®We and
the GSA Executive Business Case within and acdesitbugh the repository. These assets repréisent
initial information assts to be integrated, OlSRrnshitected to be extensible for almost any kihd o
architectural or management information.

In addition, for increased usability, particulaby GSA “business” personnel, the One GSA EA, culyen
available only in the OMG specification EDOC wil lavailable in Business Process Modeling Notation
(BPMN). Appropriate individuals will be able toc&dr modify the One GSA EA in either BPMN or EDOC,
depending on the “language” with which they are infasiiliar and comfortable and to take advantagthef
unique capabilities of each language. In additios task will deliver a One GSA EA Artifact Publican and
Display Service which will be able to manage infation artifacts in any format.

Beyond the significant benefits of the repositahng tasking also calls for some very specific adeann the
One GSA EA in the areas of Data and Technology ikectures. These specific tasks will foster siigaifit
advancements in both OMB and GAO maturity assestsmen

Use or disclosure of the data in this document is subject to the restriction on the title page.
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1.1.4.2 Data Architecture

This portion of the tasking provides for the aliggmhof the GSA Target Data Architecture with the BMEA
Data Reference Model (DRM) 2.0 through the develepnof a specific Target Data Architecture and Gap
Analysis. In addition, OISP provides for the dey@ghent of the One GSA EA Data standards and quality
guidelines. The information modeling standard$ vé supported by the OSERA-EKB implementation.

1.1.4.3 Technology Architecture

This portion of OISP provides for the alignmentloé GSA EA ITAPC Bricks with both the OMB FEA
Technology Reference Model (TRM) and the OMB Feldéransition Framework (FTF). These standards, as
well as OneGSA will serve as a major revision & tAREA-RMO” ontology and will also provide a user
friendly implementation of that ontology in the OS&-EKB

Use or disclosure of the data in this document is subject to the restriction on the title page.
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Section 2 Technical Approach

2.1  Technical Approach Description

OISP is a strategic initiative to address endessaes within GSA and the government at large vegipect to
managing, integrating and using architectural aadagement information that is the foundation fdrieming
an effective enterprise. OISP combines a set efaththemes, capabilities and high level goalsels as
specific tasks and deliverables. Many of the djetaisks and deliverables are an application es¢hoverall
themes and capabilities to specific needs. The Mia81's approach to this pattern is to define andiéwelop
a general solution and then apply that solutiothéospecific needs and deliverables. The reasdrehind this
approach is reflected in the nature of the ovegyadils, that the processes, information and cagiabishould be
flexible, interoperable and strategic — not “stapep” as a point solution. The stovepipe mentdiag caused
many of the issues that OISP is attempting to as$daed repeating the same pattern would not praauce
substantially different result.

Another challenge of this task is the integratiboerational requirements and current or futugabdities
that are on the edge of viability as mainstreanerpnise capabilities. This includes the leadingesdf MDA,
semantic web, knowledge management and formal msth®he strategic approach to this has already bee
developed in the OSERA “Roadmap for Semantics ittéderic Enterprise Architectiffeas an integral part of
our approach.

The MDS team’s technical approach to these chadeigylayered, where proven capabilities are thadation
for more leading edge approaches that have a wajug in” to that foundation and provide additidnvalue.
This approach provides a base capability thatvamced by today’s standards yet proven in the pnser
environment while supporting a roadmap that encasgmadvanced approaches such as category theory an
information flow.

In that we are taking an integrated approach thagrages work between tasks, the following sectiatsil the
approach to specific requirements that are refeint multiple tasks.

2.1.1 Architecture and design

Building and prototyping an operational capabititat supports the SOW requirements while embraainth
enabling the strategic vision requires that sornteligent design choices be made up-front. MDS has
assembled a world-class team to address thesenddsigces and provided for meetings and work prtsduc
from that design team. This design team will ideldhe technical leads from each of the partners.

Questions to be reviewed by this team include:

» Representation of information in XML, RDF and folmaethods.

» Granularity of artifacts, ontologies and Articles

» Definition of the “meta ontology” that will be us¢d define other concepts

» Representation of context and scope of reasoning

» Structure and approach to shared concepts

» Bi-directional mapping of information between viewstologies and artifacts
» Version and configuration management of information

» Relationship between artifact repositories (Subwajsand the RDF triple store

» Categorization and search capabilities for shaoedepts guided by phase Il of the roadmap whicludes
"Progressive mapping".

Use or disclosure of the data in this document is subject to the restriction on the title page.
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» Integration of formal methods in later phases éfitiitiative (Based on the OSERA strategy and raggm

The high level architecture and design will be deped in a combination of face-face meetings, wirtu
sessions and work product development.

2.1.2 OMB and GAO maturity at level five

OISP can provide capabilities that facilitate GS#&mnsition to a more mature organization in thwess;
1. By providing the information management infrastuetrequired for a mature organization to function.
2. By making our own behavior and deliverables contpativith and supportive of a mature enterprise.
3. By providing knowledge management and analysislgapes in support of decision making.

Many of the processes and artifacts to supportnizgdonal maturity have already been defined & th
Integrated Portfolio Management (IPM) project. THBS team will be relying on this existing work and
expand on it by providing automated support théitagisist GSA in adopting these methods more easitivl
provides an excellent set of requirements for miation in the GSA enterprise-wide repository of Wiexige.

Key elements and artifacts of IPM will be formatizas part of the knowledge repository, thus supmpthe
management of GSA’s program planning. Achievingegrise maturity will require the use of these
capabilities as well as a transformation of thedvedr and processes of the enterprise in concéht leadership
as is described in the IPM deliverables. No techirgapability or deliverable can, alone, advameenhaturity
of the enterprise. The capabilities and informapoovided by OISP will be designed to help faathtsuch a
transformation.

2.1.3 Extending GSA’s “enterprise-wide knowledge” with the OSERA knowledge base

The “enterprise-wide knowledge base” is a themeutiihout OISP. The current OSERA portal and Subwers
repository is positioned to provide enterprise-widfermation as a web repository and will provite entry
point for the broader knowledge base required i@FO This task expands on those capabilities. QlsP
tasks and deliverables are integral with this krenlgle base capability and depend on providing adsoun
foundation.

While the current portal and Subversion provide samfiormation management and dissemination it ts no
sufficient for the purposes of OISP, a much mopabte knowledge management infrastructure is reduir
This more capable infrastructure will then be inéégd with and made accessible using the OSERAlport

The knowledge management and repurposing capeabifigiquired for OISP are at the leading edge isfiegy
capabilities and do not exist as a ready-to-uskgga; particularly in open source. Therefore sompart of
the project plan is the integration of existing mgeurce capabilities and development of new cépabito
provide this knowledge base. The OISP knowledgetasare then managed within this infrastructurachv
we will call theOSERA Enterprise Knowledge Base (OSERA-EKRB) The OSERA-EKB infrastructure will
become an open source resource under the OSERBdice

Many of the components of the OSERA-EKB are pathefOISP-SOW, what we are doing in the projeat pla
is pulling these together into a coherent effopprtavide this capability as an open source prodiitiose
components of the OSERA-EKB include the configaratnanagement capability, shared concepts, mapping
between different tools, views and user interfasesthe knowledge base. These components of SteRA-
EKB are further defined in section 2.1.4, belowheproject plan also provides for the architectirthe
solution, encompassing tactical and strategic aoisce

Use or disclosure of the data in this document is subject to the restriction on the title page.
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While there has been research on and productsigetat knowledge management for years, the “entpr
and open source nature of the OSERA-EKB placesrequirements on the knowledge base. The resulbwil
a capability that has unique value, due to thierpnise focus. An enterprise knowledge base hasrsider
scalability, reliability, standards, federationrsiening, security, incompatible architectures argpectrum of
information from highly structured and ontologigagirounded to unstructured and informal in the faican
evolving technology landscape. A balance has tadxeved between managing commonality and supygprti
diversity. The enterprise repository has to beessible and valuable to a broad base of users e watim
specific expertise and others as casual particspant

2.1.4 OSERA Enterprise Knowledge Base

Information asset (IA) is a general term to encosspthe broad base of intellectual capital relatinthe
management, design, architecture, processes,amtemformation about the enterprise and entergyseems.
This can include everything from an RFQ (Like th&P RFQ) to a detailed technical architecture of an
accounting system to a time Ontology to an indigidausiness rule. These information assets caotightially
include everything except operational transactiaiah, such as is found in the typical DBMS (Howestech
operational data many be linked to the knowledgesgory). It is the responsibility of the knowtgsl
management system to manage these informatiorsassg{provide easy access to them for the apptepria
stakeholders.

—— =
FEA PmP &
EDOC BPMN FTF Business
\ DRM Case
\ / \
2% \ / < Mapping
25 Facility
<G
o £ i Asset User
o = Architecture : «—>
3 PMP/Business) (" management Interface
25 CONEEic concepts
S 2 Concept:
g Shared Metadata Concepts I
(5]
= Shared Concept Hubs (OWL Ontologies)
£Q ] < Browsing
i Articles (RDF) \
Asset Categorization, Provenance, Dependencies (OWL) l > Import/
7 Export
Artifact Management / Configuration Management (Subversion) ~—]
OSERA — EKB (Enterprise Knowledge Base)

The OSERA-EKB will be layered as shown above arstieed below:

2.1.4.1 OSERA-EKB Layer 1 — Artifact management

The “bottom” layer, the one in which all informatiartifacts ultimately reside, will be based on $ubversion
configuration management system. Information assél be “artifacts” managed by SVN. Each of these
managed information asset artifacts will have a W@Rkigned by OSERA-EKB and will therefore be adbéss
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as a web resource to anyone with permission tmdblaving a URL (and managing the meaning of that)J
is the core requirement for a web resource ancedi@ncept. This is a proven and scalable capathit
makes no assumptions about the resources beinggetn&Vhat it does provide is a versioned, distadu
federated and reliable data storage “back end”.

2.1.4.2 OSERA-EKB Layer 2 — Information Asset Ontol ogy

The next “layer” describes these information asg&tts an ontology. The description will augmeng gimple
“metadata” provided by subversion with an OWL/RmAtology that categorizes these assets, recoedfs th
dependencies, their context, their provenance lamgyntax in which they are expressed. This ogyofor
managing information assets will be part of thereti@oncept system and will integrate concepts feaisting
standards, such as SKO&hd RAS. We will call this the Information Asset Ontology”.

What the OSERA-EKB user will see, at a minimunthis subversion configuration management system
augmented with the capability to categorize, cant@ize and locate information more flexibly, basedthe
ontology. One of the difficulties in using a systéke Subversion (or a shared directory) for mangdarge
bodies of information is that assets can get “lasdirectory structures that do not always workdweery need
and are sometimes “refactored” to try and adjusthéoatest view of that information. The ontoldzpsed
categorization and naming of information assetswat assume any single or fixed categorizationaming
scheme and will allow the same assets to be caregloand named multiple ways and for multiple psgso
The “concepts” used to categorize information camger defined and evolve over time and be utilimed
different contexts with different terms. To managfermation in this way OSERA-EKB will place some
conventions and restrictions on the physical dingcstructure of the repository. However, any infation
asset, of any kind, will be able to be checked artd out of the repository and managed in a cdatt@nd
reliable environment.

The Information Asset Ontology will be kept dynaalig synchronized with the SVN repository by the wé
“hooks” into SVN that allow any change to be redagd and the results processed as updates to theskie.
Correspondingly, changes to the RDF store cantresahanges to the assets (or the asset metad3hN).
As information is managed in the repository the Ribgre for the OWL ontology will be available toopide
SPARQL queries to locate and analyze informatiothérepository. The RDF/SPARQL repository chaoidk:
be made as part of the OSERA-EKB development psoc&schnologies such as RDF and SPARQL wiill,
however, not be visible to the average user —apalaility will be accessible through a user frigndeb
interface.

2.1.4.3 OSERA-EKB Layer 3 — Articles

Categorizing and managing artifacts provides vabuejt does not satisfy the OISP requirements for
integrating, transforming and “understanding” timrmation at a semantic level. To do this weéday
understand the structure and semantics of thenmation assets. Articles and shared concepts pedhid next
level of functionality.

Structured information will be represented in @mticle ”. Articles are a set of statements from a particular
authority in a particular language on a particular aspect of a particular concept. This combination of factors
helps define the context of each fact in the kndg#ebase. An article can be compared to a pagékipedia®
or a synset Wordnet.

The challenge at this level is that even structuméatmation comes in a plethora of formats, larggsaand
formalisms. Structured information is also “packd{jin various ways, from very fine-grain elemetatdiuge
model files. Some conventions and normalizatioreéglired to make this information manageable die t@
be repurposed or managed in different views. OSHRB Articles may be defined based on “Ontology of
Architecture” (See 2.1.4.5) that describes the epts; terms, relationships and structure of coiscept
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Structured concepts do not, however, assume thedratepts are shared or logically grounded, Hatathat
they may be. The Ontology of Architecture playsla similar to the OMG-MOFmeta model in that it
describes the information in and about the conaepstechnology (and logic) independent way.

Articles are a way tanodularize ontologies as is becoming best practice. What an Articlesdsestablish the
identity of a concept and allow a variety of stagats about concepts in a “lattice of theories”.e OSERA-
EKB puts some structure on a set of related Adicising the Information Asset Ontology.

There are design decisions to be made about tinelgray and physical representation of Articldsede
decisions will be made as part of the early des&gsions with the design team.

Once knowledge is represented in the OSERA-EKBréisl&s we need to be able to extract, view andyaea
that information from multiple viewpoints. Whening the information we don’t want to be concernathw
just one (or a few) Articles, but the integrateticfenformation. As Articles are based on RDF #ame
information can be linked to the information in @tliepositories for federation (a natural capabditRDF).
Thus the RDF “view” of the OSERA-EKB will allow fayueries and reasoning across arbitrary regiotiseof
knowledge base, as defined in the Information A€s#blogy. The RDF store “view” of the knowledgask
provides for the flexible query, analysis and magpiequirements in the OISP RFQ. In that artiohey
reference any URL, structured and unstructuredmé&ion may be seamlessly integrated.

While the set of Articles, Facts and Ontologiethi& world is open, a particular analysis, reasoprugess or
mapping will be done in the context of a particidat of Articles as defined by the Information A9Satology.
Therefore while there is an “open wdtaf information all computations can be performith a more
convenient and efficient closed world assumptiormtthis is supported by a particular query ordogi
Defining a context for an operation closes the ddéok that operation (and only that operation).

2.1.4.4 OSERA-EKB Layer 4 — Shared Concept Hubs

Representing concepts as Articles provides us batter management of information but it does npfjdelf,
provide for integration of that information or bgiable to derive additional benefits by “semantiacessing”,
“model driven transformation” or other technologibat leverage the semantics of the knowledge.reTaee
multiple ways to connect information and to deseiibfrom informal dictionaries to elaborate owigies.
What all of these techniques have in common isttigt are ways of distinguishing and defining cqtse-
what something “means” in a given context.

OSERA-EKB will define “Share@oncept hubg, Dis-Integrated Is Common Shareg f)"“cem
. i upns

sets of concepts that are defined by an Information | Mapped | Concepts

ontology within some domain and for | Ways EDOC

| _ [ epoc | Tomt et
which there has been an effort to deflne,ggecify w Concept Hub
lw) lw)
[ ]

1%

& normalize those concepts, removing | thin

: gs
redundancy. Concept hubs contain a set
of shared conceptseach shared
concept is an Article and as such has
global identity. Any number of Article
may serve to define and refine the
concept from any number of perspectives, in any
number of languages ar!d_gsmg any formqllsm. M;pfci:g Library of common concepts
One primary form of definition will be English; fore.one” Can grow over time
another will be a specific subset of OWL. The

aqug
aqug

quoﬂ

Use or disclosure of the data in this document is subject to the restriction on the title page.



Model Driven Solutions Appendix B Résumés
Response to Solicitation GSA/TFL0O7-4006R Page 11

OSERA-EKB will be designed such that other formslefinition (E.G. FOL or MetaSlang) can also ddseri
the same concepts. It should also be noted thair@specific about the use of concept, not tebmncepts are
disambiguated terms and their synonyms (i.e.,.lalsovn as a “synset” in Wordnet).

Shared concepts are then used as a “groundind’ pairdther models, schema, architectures, ontelogi
information sets. By grounding elements in sha@ttepts there is a “pivot point” for understandivitere
various information assets do and do not relateésame concept. This grounding in shared coscgpt
supported by the core ontology (which is itseleadf shared concepts). The core definition obracept will
be minimally axiomatized, but will allow additiondéfinitions (some formal) to be attached. Evethwi
minimal inference support, a great deal of value lma achieved by simply having common grounding
concepts. The next level of leverage is achiewecklatively simple inference across these shaoedepts,
where the relationships between them is well undeds Additional capabilities can be provided lextended
knowledge assets” (See below).

There are multiple sources of concept hubs; WoPdaen example of a concept hub that is very brbatinot
deeply augmented with logic. However Wordnet makesxcellent hub for domain models and ontologias
way to “drag and drop” common concepts into ouhitectures. Other hubs could be &yor Dolcé™ at one
end and existing enterprise lexicons at the othdr(eote that Wordnet, Cyc and Dolce are exampldsaae
not being integrated as part of this project). réheill also be the OSERA-EKB metadata hubs (sgerl&,
below). What makes the concept hubs work is thhsitan be “grounded” in each other, thus formifagtace
of hubs. Core inference support in OSERA-EKB wiilderstand, at least, equivalence and refinement of
concepts and related terms.

While shared concepts bring together informatiemfidiverse viewpoints, particular ways to lookhettt
information with respect to one of those viewpoistsequired. To support these viewpoints theesthar
concepts will be visible through “views” of the kmledge base. Views are ontologies that define doma
specific terms for shared concepts as well asquéati ways to organize, structure and presentitifi@imation
to users. Views will be supported through an agglparticular to creating views.

In summary, OSERA-EKB will implement a core capipifor the definition and maintenance of concepb$
containing shared concepts that are not deeplyraatiaed but allow for deep axioms to be attachexthan
context. It will allow these concepts to be axidied by multiple forms of definitions or ontologie Models,
ontologies and other forms of knowledge will bedgnded” in these shared concepts which will provide
bases for the integration of information acrossesyis, domains and communities — free of ambigugieh
that they can be resolved by machine.

2.1.45 OSERA-EKB Layer 5 — Ontology of Architectur e

Shared metadata concepts are a distinguished sehoépt hubs that normalize the shared concelpts/eeto
architecture as are found in the FEA, FTF, DRM, EDBPMN and current OneGSA architectures. These ar
concepts used to define other concepts and areatygi those found in modeling languages and oggolo
languages. The focus will be the definition ofsdshared concepts that are found in 2 or moieeofeference
languages and be called th@ritology of Architecture”.

The set of architectural shared concepts will lbséhsynthesized from FEA, FTF, DRM, EDOC and BPMN
These will build on the “semantic core” work alrgatbne as part of OSERA — but will focus on thoseaepts
required for the enumerated set of languages. Willithen make the GSA architectural assets ardEAa
part of the same conceptual framework. Adapters and transforms will then be used tgegtdhese shared
concepts onto external artifacts in the nativeaymf FEA, FTF, DRM, EDOC or BPMN.

Shared metadata concepts are the basis for tlggatiten of information in different tools, standarahd
methodologies. Shared concepts represent thel ‘hacenal form” for those concepts and thereforelthb to
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which the tools-specific models are grounded. ffaiesformation tools are then able to automateaetitrg
common concepts from external formats and refleahges back into those external formats.

2.1.4.6 OSERA-EKB Layer 6 — Extended Knowledge Asse ts

There are valuable logical systems that go welbhdythe semantic web in expressivity; these inclodes
such as CL, KIF and PSL. Trying to semanticaltggnate these logical systems is difficult reseaMtat we
can do igrovide for each of them being able to make statements about the same concepts — those defined in the
EKB. This provides the opportunity to leverage the capabilities of these extended knowledge systems, and even
have them analyze and popul ate portions of the knowledge base, without having to integrate the logics.
However, the population of such diverse
logical expressions, in particular those that
represent the same assertion but representegd
via distinct formalisms, will grow over time to
become a basis for integrating these extended
formalisms via the methods of the roadmap's

OSERA-EKB

Shared Concepts
Time Context

Article

Specializes

first stage (Automated Interoperation of Tim%bgy Project Scheduling
; Information Model
Heterogeneous Languages and Ontologies). Language=KIF

The cornerstone is then the strong identity of
each concept, as provided by OSERA-EKB
and the ability to augment the definition of a
concept with different languages. The only
extended logic being included at this time is
OWL-DL. Extended first order logics are not

Project Duration”

being developed in this project, but are being As an example of extended knowledge assets, a Time
. . . N Ontology in KIF further describes shared time concepts with

prowded for Ir_] _the architecture Of_ Layer 6 detailed axioms. A project scheduling model may want to use

such that additional extended logics may be the concept of “duration” but may or may not want to commit to

that particular time ontology.

subsequently added, and integrated, in futurg
projects, and this capability extended to all
languages employed or managed by OsEra-EKB.

2.1.5 OSERA-EKB Utilities

The OsEra-EKB platform will include a set of utdi$ implemented to the level of an operationalqiyqte that
will provide the following capabilities. Other liies (such as a wiki and analysis tools) arecipdited as part
of follow-on work. All of the tools will leveragehared concepts so that the capability can be lagganodel
driven”.

A%

2.1.5.1 Browsing

The browser provides the ability to explore andege information in the OSERA-EKB with a simplelwe
browser. The browser interface will provide logmough the OSERA portal and presents views of the
knowledge base that are sensitive to the users, tbles providing a more tailored user experience f
interaction with the knowledge base. This compoiseaxpected to be based on TopBraid runtime riiksa

2.1.5.2 User interface

Information at the level of Articles will have argdle web based forms interface, allowing informatio be
entered, categorized and related. This composamtpected to be based on TopBraid runtime litsarie
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2.1.5.3 Query

The query interface will provide a user friendlyda over SPARQL to query the knowledge base, logati
information for browsing, editing or analysis. Q@uevill also be able to export into standard XMle§ for
further processing with widely available tools. i’bomponent is expected to be based on TopBraithna
libraries.

2.1.5.4 Upload/Download

The upload/download utility will accept data in doymat to provide configuration management and
categorization of that data in the repository. e&Datsupported artifact formats (e.g., EDOC, DRN?MBN) will
be able to be mapped to the knowledge repositotiglés directly. Artifacts linked to the knowledge
repository will automatically update that reposjtarhen checked in and reflect any changes to thesitory
when checked out. This simple “check in/check @afadigm for linked artifacts presents a very sempl
interface to the leading-edge capability undernéadh maps between the data and file formats ushiaged
concepts.

2.1.5.5 Mapping Facility

The mapping facility will implement the genericragtructure for mapping between ontologies and for
import/export of external artifacts in XMI. Notedt it is not the intent of this task to define Newguages,
ontologies or methods for mapping but to provideaemework where multiple ways to define or implernen
mappings may be used together in support of theRASEKB. The mapping facility will be component
oriented and will map import export componentsdorse and target requirements.

Once shared concepts are defined for a languatgdapter” will be developed to map between the XMi
representations of each artifact to instancesestared concept ontology. These adapters wilhtisbange”
approach such that the entire artifact is not mdgaeh time it is checked into the repository. yQilanges to
the artifacts will be used. The change based @gpreerves to keep the external artifacts intadttnam require
that every model element in the external elemeatitiee mapped to an instance of a shared concepé (si
many concepts are not shared). A change-basegtatiten utilities for diff/merge will be createdrfdXMI and
RDF. These resulting changes will be the mediumxahange between shared concepts and artifacts.wilh
also allow a change in an artifact to propagatestances of shared concepts which will then prapatp
other external artifacts (which are linked to thekared concepts).

A mapping ontology and engine based on shared ptsea potential follow-on effort.
2.1.6 FEA DRM 2.0, FEA Reference Model Version 2.2, FTFrad ITAPC Bricks rendered in OWL

All of the source resources are available in aeparof forms, including human-readable PDFs (ircales),
and various versions of XML in others. In the casbsre the information is available only in texD@® form,
a good deal of the work will involve scraping tigformation from the text pages and creating an Oviddel
from it. In all cases, we will work (depending oradability) with the responsible parties for thagerks to
determine the actual intent of the models.

We will make use of any machine-readable artiféetg., XML files) describing these models. In tase of
FTF, an XML artifact describing the catalog is dable. In this case, much of the information is matdel
information per se, but data content for the modéd.are hopeful that this data will provide a gstatting
point for a demonstration of the organizational powf an ontology for organizing information fofesftive
browsing and retrieval. For FTF, since the matéialready in XML, to the extent possible we wileke use
of existing TopBraid Composer XML import / trangfocapabilities to semi-automate the initial consinn
and population of the associated models.
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The FEA will follow a model similar to the one uskxd the current FEA-RMO ontology, including thesusf
modeling design patterns to represent constramtsg the model parts. A special focus for the Fa#deling
will be to do a comparative analysis of differeé¢he existing FEA-RMO with the current FEA, anecile
what needs to be carried over or changed fromvigrgion.

Since the DRM includes a meta-description of datauld be possible to describe this pattern imgeof the
shared concepts derived from the DRM, making tha Rtodel itself compliant with the DRM standards.eTh
DRM also includes notions of controlled vocabulang thesaurus, so we expect some overlap between th
DRM ontology and systems like SKOS expressed ustiraged concepts. It is our intent to re-use ogtekof
this sort whenever possible. We will keep trackhaflse usages to be published as a mapping repaedrethe
FEA/DRM/FTF/Bricks models and shared concept omgfiel® based on the Information Asset Ontology. For
DRM, a special focus of the modeling work will leefind out if there are any machine-readable arsf&xXML
files, EA files, etc.) for the figures we see e tADF. We will investigate ways in which they npassibly be
mined more systematically.

For ITAPC bricks, the only source appears to bR format, so the bulk of the work will be minitigat.
Since it is a natural language document, there Imeagome issues that we will need to address imifigwut
the right mapping to TRM and SRM based on what there. The ITAPC bricks will require a modelioéir
own to capture things like strategic standard, ptice allowed, major system, minor system, andrso But
we anticipate that a large amount of content velelither an extension to or specific data to bepadpo
TRM/SRM.

Analysis of the concepts in the FEA/DRM/FTF/Bricgainst the requirements for precise and executable
architectures and integration of shared concegtsimrariably, result in issues and inconsistesdiethese and
other specifications. The shared concept ontoogid make a best-effort attempt to resolve thissees and
provide a unified, normalized and consistent viéwarohitecture. This synthesized and consistesw will

then be mapped to the as-is artifacts. ResolViage issues and providing a consistent and exdewi@w of
architecture may suggest changes to the souréactst{such as the DRM) but this task does noudelany of
the technical or political process for suggestinghschanges.

The first part of the FEA/DRM/FTF/Bricks modelinglMocus on the specific artifacts while the sedghase
will focus on integration as shared concepts, below

2.1.7 Creating shared concepts

Once the concepts of these artifacts have beendntimeeconcepts will be compared with each othervaittd
those in the shared concept hubs from other oniedogConcepts in the FEA/DRM/FTF/Bricks/EDOC/BPMN
and IPM will then be merged with existing sharedaapts or will form the basis for new shared cotse@pthe
ontology of architecture. The following is the pess for shared concept synthesis:

For each named element in the source
ontology or artifact:

Import new or Legacy Spec
and instances

» See if the same concept exists in a
shared concept hub

For each term, Relate
to reference Ontologies

» If so, and it is by the same name — use TS
the shared concept [wmpﬁre’a"a"tgr"“”deds’)“s

Grounding
Complete

» If so, and it is by another name — make
a synonym and use the shared concept

Make new term
for existing Concept

Validate with Instances
Bxend/Correct
Correct? <> Adaptation

Concept Exists

Make New Concept
Relate to existing Concepts

yes

Generate Adapter
Implementations
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» If not, make a design decision: Is this a candighered concept?
» Ifitis, add the concept and relate it, as apped@y to existing shared concepts

Domain specific ontologies will then either includiereference concepts from the shared concept dbsh
provides for a better “grounding” of the domainaagies in these shared concepts and providesatie for
transformation and integration of information.

The diagram on the right shows the workflow of trepand adapting ontologies using shared concepts.
2.1.8 EDOC and BPMN Shared concepts and integration

EDOC and BPMN represent standards based viewsbitecture that are applicable to GSA. These views
each have current specifications that will be ws®the basis for creating shared concepts forritedagy of
architecture. These concepts will also includesirfppm the FEA/DRM/FTF/Bricks, above. The reswili be
an ontology, expressed as shared concepts, thaesl¢ie common elements of these views such that
information can be mapped between them or withrotiesvs, such as the FEA or UML (however a UML
mapping is not included in this task). Since MD&svinvolved in both standards and has alreadyezteat
candidate shared concepts in the earlier OSERA {hekSemantic core ontology) we are in an excellen
position to define this common core.

These tasks involve creating a synthesis of thieses\vto represent the common underlying model rtitaa
creating new concepts or modeling paradigms. Hewen creating such a common model, abstractiébns o
these concepts are created to provide the “jointpbetween them. It is not the intent of thiski&s create
models representing everything in both EDOC and BPbut to focus on those concepts that are in the
intersection.

2.1.9 Creating the Target Data Architecture

The target data architecture will be created basedput from stakeholders, the DRM and the dathitecture
methodology used for the OneGSA tasks: Financialddament Enterprise Architecture, Contract Writasg
well as the Integrated Portfolio Management (IPk &sset Accounting (FMEA-C). The data architeetur
used in the FMEA tasks is based on UML and has befered to combine CIM, PIM and PSM views of data.
While UML will not be mapped into shared concejats fer the task order questions), the approacatéo d
architecture used by OCIO will be integrated.

Data architecture as defined in the FEA and the dader includes data “context” and exchange anldus
integrated with SOA concepts as expressed in ED@fCaasociated UML profiles. For this reason thatéd
architecture” is, in fact, part of the overall atehtural approach used by GSA and the process and
collaborations used by GSA contextualize the DRMrimation assets. The information model of this
architectural approach will be defined as the shaoscept hub for architecture, the ontology ohaecture.

The part of the general ontology of architectui th data centric will combine three aspects fufrmation:
1. The domain ontology — which defines the generatepts without concern for structure or use

2. The persistence model — defining which conceptkbailpersisted to support processes, components,
services and responsibilities

3. The messaging model — which defines the “interattschema, the information that passes between
parties to effect business processes, servicesa@lathorations

The domain ontology is the “grounding point” forthdhe persistence and messaging model where as
collaborations and processes define the contexddormunications and roles define the context fosipted
data. The target data architecture will show hiogsé three views are defined and integrated.
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2.1.10 Approach, Design and Implementation Guided by the Roadmap for Semantics in Netcentric
Enterprise Architecture”

During the previous phase of OsEra the MDS teamarebed and prepared a roadmap to guide the
development and implementation of advanced condep@SERA, titled "Roadmap for Semantics in
Netcentric Enterprise Architecture”. The roadmajalates prescriptions and proscriptions directlgvant to
concepts advanced by the current proposal, inajuditicles; the multi-layer OSERA-EKB; the defiruti,
derivation and execution of transformations; diseiplined use of an ontology language, e.g., RDF(S) or OWL-
DL for representing and managing in a decidableitesnot only domain semantics but importarstiema
and language semantics, e.g., the semantics of FEA, DRM, EDOC, and BPMhiplogy modularization;
browser-based applications for managing deeplyrbgémeous artifacts that cross community boundanes
meta-levels, shared concepts; concept latticestrengdroductive application to real-world entereris
architecture of formal methods (including InforneatiFlow and IFF, Formal Concept Analysis, and Catteg
Theory). Above and beyond these specific presomgtiand proscriptions the roadmap lays a coursehiigh
information systems such as OSERA may grow, changesvolveon any and all layers yet achieve
interoperability, and remain interoperable withesteystems thatvolve independently. The MDS team's
design, development and implementation of the pegeffort will be guided by the roadmap and its
developers, helping to insure satisfaction of rezaents and laying a foundation for future enharerem

2.1.11 Demonstration

The MDS team’s approach to OISP emphasizes thgratten of information on a common platform. Alsu
the demonstrations of each capability will, in fdz# the same demonstration. This demonstratirsinow:

» The fundamental capability of OISP to manage infttian artifacts and knowledge

» Check in/check out of an EDOC model with the insigm of that model with shared concepts
» Check in/check out of a BPMN model with integratmfrthat model to shared concepts

» Browsing of architectures in terms of shared cotgep

» The user interface for business cases and PMP

» Production of DRM, FEA and FTF artifacts (as dedfify existing schema) from the information derived
from EDOC, BPMN, Business Cases and the PMP andsepted as instances of shared concepts

» Configuration management artifact browsing andldisp
» A configuration management status report

Use or disclosure of the data in this document is subject to the restriction on the title page.
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2.1.12 Base Technologies

OISP will build on and utilize a broad base of ogenrce software which already provides much of the
foundational capabilities but need to be extendedfigured and integrated to provide a part ofGh8P
solution. Purpose-specific capabilities will thefilize these base technologies. In addition, Trigd™"
Composer will be used for some Ontology editing aser interface requirements.

Technologies we will be building on include:

» RDS triple store and SPARQL Query (specific prodsD after assess/select)
» Reasoning engine(s) (specific product TBD aftseas/select)

» Subversion

» Eclipse (IDE, EMF, Web tools, Ant, jUnit, Etc)

» Topbraid Composer and library for ontology editargl user interaction

As part of the process, an assess/select will be ttndetermine the core semantic web technoldgiase.
This will include the RDF triple store, SPARQL gyeand rule/reasoning engines. The primary candglate
Sesame and Jena with consideration given (bas&béndirection) to non-open source alternatives that
implement standard interfaces. Semantic Mediawikialso be considered. The scope of this assekesit
will be limited to the purpose of this task and gineduction of prototype level of functionalityt i$ not
intended as an enterprise or strategic technologymatment.

The OISP project will both build on and contribtdeopen source projects using the OSERA license.

2.2  The “OneGSA” EA Data Architecture (Information Mana gement)

The data architecture is designed as a view oh @f shared concepts for data modeling implememtede
OSERA-EKB. These shared concepts and view witléréved from the DRM, EDOC, OneGSA, FEA, FTF
and common data modeling techniques.

The OneGSA target data architecture will be exgess a set of shared metadata concepts using ROWK
in the ontology of architecture. These conceptsbeisynthesized from the GSA data architecturexgsessed
in the current EA artifacts as well as the DRM &3k see 2.1.6 for a description of the DRM mappnogess).
A two-way mapping will be defined and implementeahfi EDOC to instances of these shared conceplein t
OSERA-EKB and a one-way mapping defined and impteatefrom these shared concepts to DRM 2.0.

Data Access Technologies Section 2 Technical Approach
Response to Solicitation GSA/TFL06-2064 Page 17 of 30

! TopBraid is a trademark of TopQuadrant, Inc.
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Note that much of the generic work in support skta is defined in task 4.

2.2.1 Task 2 Subtasks and Deliverables
Table 1 - Task 2 Subtasks and deliverables

Task Area
Architecture

ID
211

Project Sub Task

Data Architecture analysis and
design

Value Delivered

Current state/future state analysis of
data architecture with gap analysis 3
recommendations

See also: 2.1.9, 2.1.6

Revs

30
r@éD

120

Shared concep

hubs and
support

221

Information management shared
concept ontology — integration of
DRM and GSA data architecture
assets

Integrates the DRM concepts into th
GSA architectural shared concepts.
See also: 2.1.9

90
180

External
adapters and

shared concept

integration

231

Shared data management conce
mapped and published to the DR
XML structure

pErovides link from GSA architectures

Mo DRM
See also: 2.1.9, 2.1.5.5

5210
240

Deliverables

251

Target Data Architecture

The target data architecture will be
described as an ontology of shared
concepts for business entities and
properties including data description
sharing and context.

See also: 2.1.9, 2.1.4.5

90
210

25.2

Demonstration

By defining the target architectise :
part of the OSERA shared concept
system and using the OSERA-EKB
utilities, definition and use of the dat
architecture implementation will be
demonstrated.

See also: 2.1.9, 2.1.10

1300

253

Shared Concept Implementation

By defining the target architecture ag
part of the OSERA shared concept
system and using the OSERA-EKB
utilities, definition and use of the dat
architecture implementation will be
implemented.

Seealso: 2.1.9,2.1.7,2.1.45

180

254

Gap Analysis

The gap analysis will document the
difference between the current data
architecture used by OCIO and the
target data architecture.

See also: 2.1.9

150

255

EDOC to FEA DRM 2.0 Mapping

The EDOC to FEA DRM mapping is
combination of:
1. The OSERA-EKB (From task

210
270

4)

Use or disclosure of the data in this document is subject to the restriction on the title page.
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2. The EDOC to shared concept
mapping (From task 3)
3. The shared concept to DRM

Mapping
See also: 2.1.9, 2.1.8, 2.1.5.5
256 | The “One GSA” EA Data The white paper will explain the 180
Architecture Whitepaper and concept of the knowledge repository
Information Model and the application to data architecture
See also: 2.1.9
257 | The “One GSA” EA Data The data standards and information | 210
Standards quality guidelines will show how

information should be modeled,
documented and related as well as
how data schema should be recorde
in the repository.

See also: 2.1.9

25| Information Quality Guidelines The data standamis iaformation 210
quality guidelines will show how
information should be modeled,
documented and related as well as
how data schema should be recorded
in the repository.
See also: 2.1.9
259 | Transition Strategy Update The transition strategy update will | 240
describe the transition to a federated
data architecture based on the
standards and guidelines.

See also: 2.1.9

2.3 The “OneGSA” EA Technology Architecture

There EA technology architecture is designed as wiea set of shared concepts for technology madeli
implemented in the OSERA-EKB and expressed in titelogy of architecture. These shared concepts and
view will be derived from the “bricks”, the FEA amdmmon modeling techniques.

Use or disclosure of the data in this document is subject to the restriction on the title page.
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The OneGSA target EA technology architecture welldxpressed as a set of shared metadata concejafs us
RDF & OWL. These concepts will be synthesized fiIG®A's ITAPC Bricks (“The Bricks”), the Federal
Transition Framework (FTF) and the current ver@ibthe FEA reference models in W3C’s Web Ontology
Language (OWL).

The generic OSERA-EKB query and Ul utilities wiien be used on all EA Technology models.

2.3.1 Subtasks and deliverables
Table 2 — Task 3 Subtasks and Deliverables

Task Area ID Project Task Value Delivered RevE

Shared concept 3.2.02| EA technology architecture The GSA architectural framework wi|l90

hubs and ontology of shared concepts | integrate the FTF and FEA as first- | 150

support integrating GSA's ITAPC Bricks class concepts 210
(“The Bricks”), the Federal See also: 2.1.6, 2.1.7

Transition Framework (FTF) and
the current version of the FEA
reference models

3.2.03| Information and EA technology| Provides the user-friendly interface t| 180
design (with use cases) and the knowledge base for the FEA &

implementation for user FTF.

interface and query See also: 2.1.5.2, 2.1.6
External 3.3.01| FEA & FTF mapping to physical Provides compliance with OMB 210
adapters and artifacts requirements and direct integration | 270
shared concept with standard artifacts for exchange
integration with OMB

Seealso: 2.1.5.4,2.1.55,2.1.6

Deliverables | 3.5.01| ITAPC Bricks in OWL The initial version of the bricks in 30

OWL will be as stand-alone concept| 120
while the second version will be
integrated with shared concepts.

See also: 2.1.6
3.5.02| FY09 FEA Reference Model The initial version of #€A in OWL | 60
Data Access Technologies Section 2 Technical Approach
Response to Solicitation GSA/TFL06-2064 Page 20 of 30

2 “Revs” indicates deliverable revisions
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Ontology in OWL

will be as stand-alone conceptslavhi
the second version will be integrated
with shared concepts.

See also: 2.1.6

120

3.5.03

FTF in OWL

The initial version of the FTF in OWL
will be as stand-alone concepts whil
the second version will be integrateq
with shared concepts.
See also: 2.1.6

60
120

3.5.04

Ontology Mapping Whitepaper

The whitepaper will provide the

fundamental information that someohe

will need to map to or from one of
these models includes two things:

* Rationale and interpretation g
the constructs in the model.
This is primarily an English-

language gloss of the concepts

in the model
» Design patterns used in the

models. In order to understand

how to map to a model, it is
useful to understand how the
models were built, and how

these patterns allow the mode

to be extended. Much of this
material was learned during
the modeling exercise of
creating the first version of
FEA-RMO.

See also: 2.1.6

—

180

S

3.5.05

2 Suitable User Interfaces

The user interfaces will be provided
by a custom treatment of the generic
OSERA-EKB user interface.

The details of these user interfaces
will depend on the details of the use
cases for the business case, which v
be co-developed as part of the work
One candidate is a browser/semanti
search engine based on some
combination of the models develope
as part of this project, e.g., FEA, DR
or FTF. The development of the use
cases will involve interviewing
ITAPC stakeholders to determine
business needs.

210
270

Use or disclosure of the data in this document is subject to the restriction on the title page.
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See also: 2.1.6,2.1.5.2,2.1.5.1,
2.1.5.3,2.1.10

3.5.06| Add and Update Use Case
Descriptions

The UML models and use cases will
describe the add and update operati
based on the generic OSERA-EKB
capability

See also: 2.1.6

120
ons

3.5.07| Add and Update UML Use Cas
Model and Diagram

The details of these user interfaces
will depend on the details of the use
cases for the business case, which V
be co-developed as part of the work
One candidate is a browser/semanti
search engine based on some
combination of the models develope
as part of this project, e.g., FEA, DR
or FTF. The development of the usg
cases will involve interviewing
ITAPC stakeholders to determine
business needs.

See also: 2.1.6

120

3.5.08| Demonstration

The demonstration will rely on the
prototype implementation of the
OSERA-EKB as well as the specific
EA technology View.

See also: 2.1.10

300

3.5.09| Shared Concept Implementatio

The shared concept implementation
derived from the (second stage)
integration of the bricks, FEA and
FTF as grounded in shared concepts
and their implementation in the
OSERA-EKB

See also: 2.1.6, 2.1.7, 2.1.4.5

120
180

2.4  EA Change and Configuration Management

Change and configuration management is the foumdafi the OSERA-EKB and the capability on whichk&as
2 and 3 implementations and demonstrations arendepe. As such much of the “generic” work for the
project is under task 4. The generic infrastrieamd shared concept ontologies are all listedruagk 4, but

will be used by tasks 2 and 3.

Change and configuration management is providedda fundamental capability of the OSERA-EKB. The
OSERA-EKB utilities provide the “self-service EAtifact inventory publication and display service’\&ell as
the knowledge repository based on shared conceptsiting architecture.

Use or disclosure of the data in this document is subject to the restriction on the title page.
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2.4.1 Subtasks and deliverables
Table 3 — Task 4 Subtasks and Deliverables

Task Area

Project Task

Value provided

OSERA-EKB
and generic
capabilities

4.1.00

Architecture, approach an
resolution of design

decisions by expert desigr

team. (Three face-face
meetings plus interim
virtual meetings)

dCreate a balanced approach between
tactical and operational capabilities and
strategic intent by considering some
fundamental design questions with an

virtual sessions resolve these issues to
provide guidance for the project
implementation.

See also: 2.1.1

expert group. In a series of face-face and

30
90
150

4.1.01 Systems architecture and | Provides an implementation design for y 30
component model. in implementation, automation and 90
Design and model the communications within the team.
systems architecture of th¢ Provides as-built documentation for
OSERA-EKB down to the | follow-on efforts.
component model level | See also: 2.1.Error! Reference source
with use of MDA not found.
automation where practica
4.1.02 OSERA-EKB Layer one | Provides the ability to manage informatio®0
and 2 design & software | assets augmented as well as the basis for
development & link with | the “self-service EA artifact inventory
RDF triple store publication and display service”. This task
will define and implement the software for
configuration management and its link tg
the ontologies.
Seealso:2.1.4.1,2.1.4.2
4.1.08 Semantic web As the OSERA-EKB and domain level | 60
infrastructure assess/sele( capabilities are built on a semantic web
and integration infrastructure, the choice of standards b
infrastructure components is important.
Primary selection criteria will be
performance and fit to the capabilities
defined for these components. This task
will select the infrastructure.
Seealso: 2.1.1, 2.1.12
4.1.04 Layer 2 Asset Layer two is an ontology focused on the| 60
categorization, Context, | management of knowledge assets. This 90
provenance, dependenciesontology helps to categorize those assets,
and location shared concepdefine their context, dependencies,
ontology provenance, history and location. The
result is an ability to capture, manage and

analyze artifacts and knowledge.
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The layer two ontology describes the
artifact or Article — it is know the
knowledge it's self. This task will define
and implement this ontology.

See also: 2.1.4.2

4.1.05

Layer 3 Article
management and
infrastructure

While layer one and two focus on
“artifacts”, layer three focuses on more
granular “bits of information” that may
come from and effect many artifacts and
views. This information is organized intc
“Articles” — each focusing on a particular
topic from a particular perspective.
Articles are modular ontologies that
contain instances of shared concepts. T
task will define and implement layer 3.
See also: 2.1.4.3

60
120
180

4.1.06

Layer 4 concept hub
system and supporting
shared concept ontology
and support for Views

This task will define and implement shar|
concept hubs and the support for views
those hubs (as artifacts or user interface
Seealso: 2.1.4.4

edlo
OMm50
S).

4.1.07

Layer 5 - Shared metadati
concept hub, ontology of
shared concepts for
defining shared concepts

This task will bring together the concept
of FEA/DRM/FTF/Bricks/BPMN and
EDOC into a set of shared concepts
representing an ontology of architecture
This ontology will represent the
“grounding point” for these external
views.

See also: 2.1.4.5

90
120
150

4.1.08

RDF-RDF mapping,
transformation and
import/export — generic
capability

This task will define and implement the
generic infrastructure for mapping
between ontologies and for import/expolr
of external artifacts in XMI.

90
150
t210

4.1.09

Extended Knowledge Ass¢
Support & OWL-DL

OSERA-EKB will provide a framework
where logics other than that used for the
shared concepts may augment shared
concept definitions. This task will provid
the “hooks” for these other logics as wel
as demonstrate that hook for OWL-DL.
See also: 2.1.4.6

240

4.1.10

OSERA-EKB Browser, Ul
and Query Utilities

These end-user based utilities will provid
the casual user with no ontology
background with the capability to publish
and query information in the knowledge
base as well as use purpose-specific us
interfaces (such as the 2 provided in
OISP).

1650
210
300
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See also: 2.1.5
4111 XMI & RDF Diff/Merge Provides the ability to integrate the EKB| 90

with external artifacts based on changes
rather than full replacement.
See also: 2.1.5.4,2.1.5.5

150

Shared concept 4.2.01

Shared concepts and Viev

/ This task will develop the shared conce

t90

hubs and for architecture (EDOC angontologies based on EDOC and BPMN.| 150
support BPMN) See als0:2.1.8,2.1.7,2.1.4.5
External 4.3.01 Two way integration with | This task will develop the adapter to and 180
adapters and EDOC from EDOC as represented in XMI. 240
shared concept See also: 2.1.8,2.1.5.4
integration 4.3.02 Shared concept from and | This task will develop the adapter to and 180
two way integration with | from BPMN as represented in XMI. 240
BPMN See also: 2.1.8,2.1.54
Deliverables | 4.5.01 Dynamic Change This task produces the component mod¢ 30
Management PIM-level | of the OSERA-EKB produced from the | 60
UML Component Model | design effort.
See also:2.1.4.1,2.1.4.2
4.5.02 Dynamic Change The process models describe the busine0
Management CIM-level | processes that will be utilizing OSERA-
BPMN Process Model EKB. Many of these process models are
in or will be derived from the IPM project.
See also: 2.1.4.1,2.1.4.2
4.5.03 Dynamic Change and This paper will describe the business ca| 240
Configuration Managemer| for and use of the OSERA-EKB
Whitepaper See also: 2.1.4.2
4.5.04 Dynamic Integration and | This capability will be realized as a user| 270
Round Trip Translation of | interface and View of the OSERA-EKB
a PMP Strategic for the purpose of PMP and business case
Assessment and a GSA | management.
Executive Business Case | See also: 2.1.6, 2.1.5.2, 2.1.2
4.5.05 Shared Concept The artifacts of IPM (and others as 210
Implementation supplied) will be utilized to create the
shared concepts for a PMP Strategic
Assessment and a GSA Executive
Business Case.
See also: 2.1.2, 2.1.7
4.5.06 Demonstration The demonstration will use the OSERA-300
EKB to demonstrate the implementation
See also: 2.1.10
4.5.07 BPMN Realization in As BPDM is now adopted as the meta | 210
Formal Language model for BPMN this will be used as the
basis to produce an OWL representatior]
shared concepts.
See also: 2.1.8
4.5.08 Two-way mapping 240

The two-way mapping will be provdday
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between EDOC and BPMIN the basic capabilities ofQB&RA-EKB
combined with the BPMN and EDOC
mappings.

See also: 2.1.8,2.1.55,2.1.54

4.5.09 Configuration Managemer| Configuration management and status w 270
Status Report Service be a report derived from a query on the
layer 2 ontology, which describes all of t
information assets in the OSERA-EKB.
See also: 2.1.4.2,2.1.5.3

4.5.10 EA Artifact Publication This capability will be provided by the | 270
and Display Service OSETRA-EKB utilities.

See also: 2.1.4.2,2.1.5.3,2.1.5.1

2.5  Technical Assumptions

2.5.1 Sizing
Total size of triple store will be less than 10niplés for prototype.

2.5.2 Completeness

All software is developed to the level of an operal prototype and demonstration. Completing saich
prototype to the level of an operational capabitl} require a follow-on effort.

2.5.3 Open source

While the core capability will be open source, sarhthe utility functionality may utilize Topbraicomposer
and its runtime library as is allowed for basedlmresponse to questions.

2.5.4 Scope of assess/select

The scope technology assess/select will be limddte purpose of this task and the productiorroffgiype
level of functionality. It is not intended as amerprise or strategic technology commitment.

2.5.5 Stakeholders

GSA will identify the stakeholders for each tasfuieing stakeholder analysis and coordinate aceg®se
stakeholders.

2.5.6 Security

As a prototype capability, security is not a reguient.
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! Semantic Web - http://www.w3.0rg/2001/sw/

2 Roadmap -

http://osera.modeldriven.org/documents/Roadmap%2e#06 Semantics%20in%20Netcentric%20Enterprise%?2
OArchitecture.pdf

% RDF — Resource Description Framework (http://ww8avg/RDF/)

4 Simple Knowledge Organization Systems (SKOS)mépage

> RAS — Reusable Asst Specification (http://www.oong/technology/documents/formal/ras.htm)
® Wikipedia - http://en.wikipedia.org/wiki/Wikipedia

" OMG MOF - http://www.omg.org/technology/documefashal/MOF_Core.htm

8 Open World Assumption - http://en.wikipedia.orgti©pen_World_Assumption

® Wordnet - http://wordnet.princeton.edu/

10 cyc — www.cyc.com

" Dolce - http://www.loa-cnr.it/DOLCE.html
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