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Overview

Governance, planning, architecture and analytitseaénterprise and segment levels
require a wide variety of information from multigeurces be brought together,
managed, published and analyzed with accuracy ffisteacy. In this white paper such
information is collectively called Enterprise Infoation Assets (EIA). GSA has

instituted an initiative to get more value from &mprise Information Assets and manage
these assets more effectively for the good of gemey, citizens and our government and
industry partners.

Dynamic Enterprise Architecture Change and Confiian Management means the
ability to manage Enterprise Information Assetsn@yic EA change and configuration
management recognizes both internally and extgrpatimpted change and provides for
continuous capture of all artifacts including chamgoposals and provides for informed
decision making about whether to make changes.

The focus of this paper is an initiative and sofevsystem prototype in support of
dynamic change and configuration management ofjgnge information assets and the
GSA EA configuration management plan.

GSA Business Challenges

GSA is facing numerous challenges to its core lmssies; especially its IT Services
business. As a result, the agency has institutegtias of measures, including
discretionary spending cuts, personnel cost reslustiand a hiring freeze to meet its
legal obligation to ‘break even’. With the conting proliferation of Government Wide
Acquisition Contracts (GWACS) across GovernmentAG&es increasingly stiffer
competition for its acquisition services from awnog Government competitor base.

The capability to supply acquisition service acritesgovernment — services based on a
cost-effective, efficient and timely infrastructureare goals of GSA.

In addition to the marketplace, GSA faces a nunobb@nternal challenges that have
impact on the current state:

* GSA continues to undergo a major transformatiom wie establishment of the
Federal Acquisition Service (FAS). This transfotimais a key component of
the One GSA vision, but as with any major chanpadds to the uncertainty and
discomfort within the organization.

» Change is the norm and GSA must position its seffraagile organization ready
to respond to internally and externally promptedrage. Responding to change
must be accomplished within the tight budget amettconstraints that the
organization is operating under.

* GSA has numerous processes related to its IT baset(SDLC, PMP, EA, CPIC,
etc.) that require constant management and upddtieough related, these are
not yet available to appropriate personnel in ailyeaccessible, configurable,
and updateable environment.
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 OMB and GAO are continually (and rightly) “raisitige bar” in their assessment
of Agencies Enterprise Architecture and overalh@turity. GSA must keep
pace with meeting the higher bar.

* The GSA OCIO has numerous stakeholders who wdbpe &ble to “view” the IT
information, architectural and governance asset baways appropriate for their
business goals. Currently, each IT informatioretlas only a single “view” —
and frequently not a view that resonates with theeds.

* Much of GSA’s process, data and information asseturrently siloed. GSA
could achieve better use and management of theetsakthey were
appropriately disseminated across the agency.

» Architectural information is frequently developedforms appropriate to
architects, but not business stakeholders. Infooma@ets “trapped” into a single
format that doesn’t work for everyone.

* While GSA has embraced the FEA, EA is not meetisigotential to provide
value to the enterprise in support of internallg amternally prompted change
and management based on good information and @oéilyitics..

» Information is frequently locked into static docurteethat are difficult to revise,
interrelate and actualize.

To deal with these challenges, challenges that wlegely identified in the Integrated
Portfolio Management project (IPM), is the needletter management of information in
support of enterprise knowledge, decision makindyetecution. Information that is
accessible and cross-linked across stakeholdarkay ingredient to cost-effectively
responding to internally and externally promptedrae.

The GSA Architectural Team has developed an appreéih these challenges in mind.
GSA Knowledge Management Challenges

GSA is typical of most government organizationghiat it has acquired and accumulated
a great deal of information, architectures and pthat are not well organized, integrated
or maintained. Much information, some of it costtylost, forgotten or simply not
applied at the right time. Plans and architectaresdone and redone due to changes in
contractors, tools, methodologies, technologiesraadagement.

The information that is retained is frequently Hotked” or consistent. The key drivers
in an IT plan are not the same key drivers in admweapital plan, funding is not
consistently applied to enterprise needs and &atoites don’t match reality. Decisions
are made on inconclusive data after millions haagnbspent on analysi¥vhat
information we have is not effectively transformed into knowledge.

The standard practice in government is to delimBarmation in static and unstructured
documents. While documents are a crucial part of the knolgeemanagement landscape
this approach has severe limitations. Informatiodocuments tends to be unstructured
and stove piped. If, for example, an enterprishitecture is delivered as a document it
is nearly impossible to reuse, reference or rewitgmation in that document.

Initiatives that should use, extend and reviseittimmation don’t, because it is locked
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up in this document. Best practices in informatma knowledge management are
moving to various kinds of more structured and welined information, such that it can
be used, managed, referenced and extended foplaystirposes. Technologies such as
XML, Semantic Web, Ontologies, Models, Metadata é&#tpries and DBMS systems
store and manage information in a more flexible whybridging from the culture of
documents to the culture of knowledge managememhusat recognize both and help
them to work together more seamlessly while enaingaa transition to well defined

and structured information.

While the technologies and methods for managingatip®al data in DBMS systems are
well established, the same level of maturity hasemeerged for management of
governance and architectural information. Thiglkah information is less suited to the
ridged structure of a DBMS, yet still needs somecstire and management. It is this
kind of information for which knowledge managemisnthe right approach when applied
to the dynamic requirements of EA.

While the cost of information loss is disturbingea more troubling is that this is the
kind of information that could help GSA achieveaer efficiency, transform to a more
effective enterprise, improve its value to citizensegrate with other agencies and
achieve a more mature enterprise. There is, asepalso process and culture changes
required — some of which have been identified enltPM project. The Internet based
technologies of the OSERA Portal (http://www.osgo&) can help facilitate these
cultural and process changes with easy accesgitmanagement of knowledge.

The OSERA Enterprise Knowledge Base (OsEra-EKB)

The OsEra-EKB is an open-source project sponsorde$A-OICO to address
knowledge management challenges in support of dynBé configuration and change
management. The OsEra-EKB will provide the abiidysearch and retrieve information
assets for any given concept; administer infornmaténd create articles about
information assets. Through semantic metadataicgpghformation assets will be
categorized and contextualized to ease searcheémelval. This affords information
suppliers and consumers the capability to easiigrdene what information is available,
the subject of the information, and how to obtaia information. Additionally, when
information components are visible, managed, acdssible within the GSA
community, information suppliers and consumers léllmore inclined to share and
reuse common information rather than re-inventing i

A goal of the OsEra-EKB is to integrate both treglitional “document centric”
information and semantically enabled structuredrmiation (such as XML and Models),
making it available, accessible and manageableisrkhnowledge management platform.

A great deal of information is developed inside antside of GSA in the form of
documents, spreadsheets, presentations, modetstardorms of files. These artifacts
typically go through multiple revisions with thercabution of multiple authors. Some
information is official while other artifacts aremhporary or simply informative. As this
information is collected and developed it is geligaut on local or networked disk
drives under some directory structure relatingheogource of the information (such as a
project). While this serves the few who are dikeictvolved with the artifact, it is not
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effective as a “corporate memory” because sucfaats are hard to find and manage.
Furthermore, as artifacts are developed they gautir multiple revisions— and the
progression of these revisions and the abilityetdeve past versions can be critically
important for the maintenance of a reliable reaafrdhanges, who made them and why.

The basis of the OsEra-EKB knowledge managemeiarvis that it is a place for all
enterprise knowledge to be stored, managed, padliahd located. Any information
that is worth developing is worth placing in theEs-EKB for the full lifecycle of that
information. Placing information in the OsEra-EldBes not give it “Status” or
“Approval”, it simply provides management and versng of that artifact with the
“hooks” for such approvals and status as we skall selow.

Utilities and Features

The OsEra-EKB is an operational, open source pypéotising ontologies, semantic web
standards, OMG modeling and metadata standardsgeigrate, transform and repurpose
GSA information. The knowledge base supports wsrkinds of information in a variety
of tools and formats. The OsEra-EKB provides amadar defining and shared concepts
that are used for the categorization of informaassets. The OsEra-EKB platform
includes a set of utilities that leverage “sharedoepts” and provide the following
“ontology model driven” capabilities:

1) User Interface: The user interface consists ahple web based forms interface,
allowing information to be entered, categorized egidted.

2) Query: The query interface provides a user frigtaler over the underlying
technologies (SPARQL) to query the knowledge bl®ating information for
browsing, editing or analysis. Query will alsodige to export into standard
XML files for further processing with widely avallke tools.

3) Upload/Download: The upload/download utility waltcept data in any format to
provide configuration management and categorizaifdhat data in the
repository — essentially enhanced document managenbata in supported
artifact formats (e.g., EDOC, DRM, BPMN) will belalio be mapped to the
knowledge repository directly. Artifacts linkedttee knowledge repository will
automatically update that repository when checkeahid reflect any changes to
the repository when checked out. This simple “chaétheck out” paradigm for
linked artifacts presents a very simple interfacthe leading-edge capability
underneath that maps between the data and fileatsrosing shared concepts.

4) Check-in/Check-out using off-the-shelf configuratimanagement tools based on
“Subversion” — a popular open source configurati@nagement system.

5) Mapping Facility: The mapping facility implemeritee generic infrastructure for
mapping between ontologies and for import/expokxdérnal artifacts in the
OMG standard XML Metadata Interchange (XMI) formdthe mapping facility
is be component oriented and will map import exporhponents to source and
target requirements.

6) Ontology of Architecture: Information that is rest at the enterprise level
comes from and is used by a variety of sourcesubat variety of tools,
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standards, methodologies and formats. The proldehat this information is
inter-related, there are concepts shared between. tiA business case should
reference an enterprise initiative and effect theget. A business process should
be connected to both goals and the underlying systbat help automate that
process. System data structures are reflectiohasahess requirements. The
OsEra-EKB implements “shared concépta way to normalize and connect the
same information expressed in different ways amagudifferent terminology.

The ontology of architecture is a set of sharectepts used in enterprise and
systems architecture, so we can better integrédeniation from these many
sources — and repurpose that information for aikages.

7) Adapting information: Once shared concepts arenddfior a language, an

“adapter” can be developed to map between the Xdiesentations of each
artifact to instances of the shared concept onyolog

Key Benefits of the OsEra-EKB

The OsEra-EKB can increase the GSA’s core capiasilisupport the development
enterprise-level information services and missidtical applications and serve as a basis
for information modeling standards. Some of the lkenefits include:

Complete and current information and metadata athatiinformation will be
captured and stored for use by the entire agency.

Supports an information sharing environment becafesemation is made
generally available and accessible to any intedgséety through a simple, user-
friendly interface; and provides a platform to naigr internal agency information
assets from internal resources to cross-agencynafiton assets where
appropriate.

Provides efficient discovery features so that imfation consumers can obtain
information, formulate answers to business questand exploit knowledge for
better business decisions.

Reduces the need for labor intensive collectionragdnciliation activities to
satisfy requests for information.

Increases stakeholder collaboration by providimgatral store for information
assets; enhances the ability to implement standard$est practices by
providing insight into existing resources.

Provides for document management and versioningrexgd with the capability
to categorize, group and approve information assetaultiple ways, across
multiple dimensions, using an ontology.

! Shared Concept. An abstract identifier that litks or more terms in order to define
their meaning. For example, the “morning star” #mel“evening star” both refer to the
planet Venus. Satp://www.w3.0rg/2000/10/swap/Primer
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» Provides for structured knowledge management usgngantic web technologies
and a common “ontology of architecture” so that eiedarchitectures and
governance information can be connected and maregadlynamic
configuration of knowledge.

* Provides for moving information between documemtsgels and other “static”
artifacts to the ontology of architecture.

» Supports dynamic EA change and configuration mamagé by providing the
repository for all relevant information as welliaternally and externally
prompted change.

The combination of the Information Model, OsEra-EfBtform and supporting
governance structure results in the GSA'’s visiantfbdynamic configuration
management of EA related knowledge. This visiontisnded to enhance knowledge
throughout the GSA and achieve the following goals:

» Support collaboration, sharing and reuse: By engldind supporting a culture of
shared information assets, services, and procassess GSA.

» Enable strategic thinking and information driverid®n making: By providing
a flexible, model driven tool to manage informatassets and developing an
integrated information model that aligns to GSAUsiness architecture.

* Improve the value and quality of information: BEacilitating agency level
comprehension of information and providing the ¢algg to communicate
within GSA and/or with partnering agencies abotrimation with a clear
understanding of its meaning and confidence iquislity.

* Reducing duplicative efforts: Redundancy in infotima and processes in GSA is
not only time consuming and expensive, it is as@af inconsistent and
sometimes contradictory information.

* Reduce costs by avoiding redundancy and providingpétter integration of
initiatives across GSA and by reducing the coseeadeveloping and re-purposing
information.

By providing a means to explore the opportunitastiie integration of business
processes and information, GSA will become morgaadeconsistent planning and
execution of strategic initiatives.

Stakeholder appropriate BN Ay S
knowled ge AndRiRL0lders Knowledge Base

The diagram to the right illustrates how x;%
information in the knowledge base in thég

A\

form of governance models, SOA ﬁw\‘ L
models, Information models, Rules \&s .~
Models and Process models is Systems Architects

And Developers

integrated and “projected” as a view

Process
Models

Software Artifacts
And Execution

{BPM, SOA, Rules, DBMS...}
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appropriate to different stakeholders such as legsianalysis, systems architects and
developers.

Approach

The target EA Data Architecture is expressed a afshared metadata concepts using
Web Ontology Language (OWL) and Resource Descrigii@mework (RDF) in the
ontology of architecture. These concepts will etlsesized from the current GSA data
architecture, as expressed in previously devel&pedrtifacts, as well as the Federal
Enterprise Architecture (FEA) and Data Referencel®dDRM) 2.0. These concepts
will be made available for use via the OsEra-EKB.

Model Integration

The target EA Data Architecture combines the oabfdne GSA models with new
information from the Financial Management Enteg#@schitecture (FMEA) segment,
Financial Management Enterprise Architecture Caratiion (FMEA-C) segment,
Contract Writing System segment and Informationhifetogy Portfolio Management
initiative. This integrated set of models utilizzsth Enterprise Distributed Object
Computing (EDOC) and Unified Modeling Language (UMa represent the GSA’s
enterprise and segment architectures. A two-waypmagds defined and implemented
from EDOC to instances of these shared conceptei®sEra-EKB; and a one-way
mapping is defined and implemented from these shewacepts to the FEA DRM 2.0.
This model integration allows for a cross-projeetw of architectures that has not
previously been available.

Aligning to the Federal Enterprise Architecture (FEA) Data Reference
Model (DRM) 2.0

Unifying data architecture is essential in provgdafoundation for consistent
information. The FEA DRM 2.0 establishes a comrdata model for the purposes of
streamlining information exchange processes withénFederal government and between
government and external stakeholders.. To that@8d\, as per the agency’s EA goals,
is committed to adhere to the standards and guigekxpressed in the FEA DRM 2.0.

Transforming the Enterprise-Wide Repository to the OsEra-EKB

Many of the processes and artifacts to supporGtBA’s IT vision have already been
defined as part of the Integrated Portfolio Managenn(lPM) project. The target EA
Data Architecture enhances the utility of thesemtsal products by providing automated
support via the OsEra-EKB’s change and configunati@nagement capabilities, shared
concepts, mapping components, views and user acesf

Integrating Architectural Views

Enterprise, business and systems architecturegratéea number of viewpoints, each
applicable to different needs and stakeholderse pgrtimary viewpoints to be integrated
in the first revision of the EKB build on industsyandards and best practices. These
viewpoints are:
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Information & Data: To be useful, information must be understood strated.
Information architectures focus on both the infotiorathat is shared between
parties and the information that is stored in répdss and DBMS systems. The
information architecture describes the semantimstext and structure of
information based on DRM 2.0.

Service Oriented Architecture: SOA provides a capability for people,
organizations, systems and communities to work ratfetively together by
providing and using services. SOA in this contsyioth a business and
technology concept — a way to understand our orgéions, supply chains and
communities as service providers and consumerasd provides a way for our
systems to work together more effectively usindgntedogies such as web
services. SOA relies in the information architeetto describe the structured
information that enables service interactions andises are directly tied to the
business processes that both enable and are efmgidedvices.

Business Processes. Business processes describe how our organizatiaet
their mission and service responsibilities withvaglfined processes and
activities. Business processes span the rangeHigimlevel “value chains” to
detailed processes within a group. Business psesadepend on and help
develop information and both implement and useisesv

Governance: Governance is an integral part of the architedtprocess and both
informs and is informed by the other architectaspects. Governance is agency
wide and business focused.

Examples

Document Approval Example

Scenario

In this scenario a fictitious performance evaluafiBE-2008) is required for the OMB.
The requirement for PE-2008 is managed by Sue emdded by a contractor — Sam.

Steps involving the OsEra-EKB

Sue has previously set up a folder in the EKB ffB>deliverables, called
GSA/OMB.

Sue enters a new asset into the OsEra-EKB usefaogéecalled “PE-2008" and
categorizes this asset as “required”.

After many months of hard work, Sam checks in audwent as “PE-2008".

Sue reviews this document and has some issues; dhe®ntered as a “corrective
action” in the document.

Jane, the supervisor, runs an artifact status reypor sees that PE-2008 is
required but not yet approved and notes the caveeattion. Jane checks with
Sue on the status.
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* Responding to the issues, Sam checks in anothgiowesf PE-2008.
* Sue reviews the new version and categorizes ippoged.

* As part of the next OMB deliverable, all approved aequired OMB
deliverables are packaged and sent to OMB.

Model Integration Example

Scenario

In this scenario the DRM based information modefesd in the EKB is used to find
commonality between a new requirement for an “antoentity and existing account
entities.

Steps involving the OsEra-EKB

* Ralph, a systems architect, is developing a sy#itairhas a requirement for an
“Account” in a vendor management application.

Ralph searches the EKB and finds a “Vendor Accotlmt was defined in the
“FMEA” project. This entity looks good but lacksrae information Ralph needs.

» Ralph checks out the model that defines “Vendoroot” in UML and, in
another UML file, makes a subtype of “Vendor Acctiwalled “Vendor
Management Account”. Ralph adds some attributdsr@ationships to this new
entity.

* Ralph checks his UML model into the OsEra-EKB

* When anyone looks at “Vendor Account” they will neee that is has a subtype
“Vendor Management Account” defined as part ofwteedor management
application. They also see that this was enteyeldiph on 4/22/09 as part of his
UML model.

Licensing
The OsEra-EKB is licensed under the OSERA pubtierse and is available all
government users at no charge as an open souregbro

Status

The above capabilities are in prototype developmetmin GSA. Once capabilities are
ready they will be made available to the entireefallcommunity via the open source
OSERA program.
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Appendix 1- Roles of Actors using the OsEra-EKB

Diagram name |OSERAISP Business Goals

Author Jim Logan

Creation date 1112107 3:03 PM

Modification date | 3/30/08 11:38 PM

OSERA ISP Dynamic Change Management Business Goals
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The diagram, above, illustrates the roles of peapieg the OsEra-EKB to manage

information assets.

Asset User

The asset user is able to find and check out ass#te knowledge base. The asset user
can narrow down the choice of assets based onargteagpproval and owner. Once
located the assets can be downloaded to the uSeré&\R asset user may also subscribe
to changes in an asset or asset category and ifiecdhof changes by email.

Asset Owner

The asset owner is the primary “user” of the EKBedsnanagement capability. The
asset owners record assets in the knowledge leagse them and can categorize them as
well as provide other metadata. Asset ownerslameable to search the knowledge base

and retrieve assets.

The EKB keeps track of every version of an artitaad is able to provide a complete
history of that artifact including who changeadwtyy and under what authority.



Page 12

Recording why a change was made does require sie¢ @sner to record the reason (the
EKB is smart but not that intuitive).

Approval Authority

The approval authority can mark assets as beingpéad and/or the official position of
GSA or a GSA business unit. Categorizing assedéppsoved may require process and
authorization in accordance with governance policy.

Asset Category Manager

The asset category manager “sets up” the knowlbdge by adding new categories and
approval rules — thus providing the basis for mgkire assts accessible as well as
supporting the governance process as defined bgAheonfiguration management plan.

Governance

The governance role monitors the information inkhewledge base to make sure that
the required information is in place and approprialicies are being enforced.
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Appendix 2 - Architectural Overview of the OsEra-EKB

The diagram above illustrates the high-level O&&- architecture which is composed
of the following components:

Artifact Repository — a Subversion based repositoryiles, such as documents,
images and models. The artifact repository managesoned files in a folder
structure.

Subversion — Subversion is an open source CM ptddua
http://subversion.tigris.orgihich includes the subversion interface.

Artifact / KB integration — Synchronizes the metadabout all assets with the
knowledge base and synchronizes model files witbdetmin the knowledge base.

Oberon XForms Server — an existing user interfaceponent for managing
information in the EKB using XML fronmttp://www.orbeon.com/

Knowledge Base — the knowledge management pahniedEKB which stores and
manages all asset metadata and models.

Transformation — the generic capability to transfdretween different model
formats and languages.

Inference and rules — RDFS (semantic web) inferentteadded support for
EKB rules and transformations.

Sesame RDF server — Semantic web RDF databasstdheds and manages
information in the knowledge base. Sesame is ttpt//www.openrdf.org/

Shared Concepts — the “Ontology of Architectureddias a “hub” to integrate
different representations of architectural informat
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XML Rest Interface — XML based web interface foe 8KB that allows standard
XML tools to utilize the EKB.

Semantic Web Interface — Part of the Sesame se#hvieh allows generic
semantic web access to the knowledge base, ing @RARQL queries.

Eclipse EML adapter — future plans to support dieecess to the EKB from
eclipse via the “EMF” API.

Web Ul — User interface for the EKB which includeams for managing instance
metadata and for browsing the EKB based on the Ratarence Model.

Enterprise Knowledge Base — The core open soucteddogy of the EKB from
www.modeldriven.org

Eclipse IDE — Standard and open source IDE for logess.

Configuration Management / Tortoise SVN — Cliemt&/N which allows users
to check in and check out files using windows esgrio Tortoise is from:
http://tortoisesvn.tigris.org/




