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Executive Summary

The Department of Energy Information Architecture Project (DOE-IAP) isthe latest Sep inthe
development of an architecture-based process for making corporate information technology (IT)
investment decisons. DOE-IAP follows the path developed over the past 5 years to define the
foundations, baseline, guidance, standards, and vision for such aprocess. DOE-IAP isadrategic
planning effort, not a detailed desgn endeavor. The project's purposeisto (1) identify DOE's
corporate business functions and the cross-cutting information needed to carry out these functions; (2)
define automated capabiilities (caled gpplications) and the technology needed to store and manage the
information; and (3) recommend a pecific plan to move forward.

These products, collectively referred to as the DOE Corporate Systems Information Architecture,
provide the framework for evolving from DOE's aging Corporate gpplications portfolio and diverse
technology base into a cohesive, busness-driven IT environment. The vison isthat common, reliable
datawill be available for sharing Department-wide and redundant and duplicative sysemswill be
minimized. There are other incentives. Both Congress-viathe Clinger-Cohen Act of 1996-and the
Office of Management and Budget (OMB) dipulate that financid decison-making for information
technology investments be linked to agency drategic plans via an information architecture.

DOE-IAP wasinitiated by the Deputy Secretary of Energy in April, 1999. DOE Headquarters
representatives from 14 organizations were appointed to form a broad-based project team. The team
followed a proven methodology, based on strategic business requirements, to produce a Business
Modd, Data and Applications Architectures, and recommendations, which are described in this
document. Specific recommendations to move forward relate to initiating the highest priority
goplications projects, ingdituting an information architecture-based decison- making process,
edtablishing a corporate data management capability, and completing the Technology Architecture.
Implementation of the DOE-IAP recommendations will provide the means to effectively link information
technology investments to DOE's sirategic goas and business operations. This linkage has not been
possible with the current fragmented and uncoordinated gpproach to information management.

There are sgnificant implications for moving forward with an information architecture-based planning
process. All corporate IT projects should be derived from architecture-based plans. Existing systems
will have to be andyzed for dignment with established architectures. New operating procedures,
management systems, and controls will be required. Senior management commitment and support will
be essentid to ensure that the requisite financia and staff resources are made available.

The DOE-IAP Corporate Systems Information Architecture established that corporate cross-cutting
business functions, data requirements, and applications could be defined; that a framework to develop a
Technology Architecture could be agreed on; and that specific implementation tasks could be identified.
These are sgnificant accomplishments. Following the path forward outlined in DOE-IAP should put

the Department in afar stronger position of being able to support its future funding requests before
Congress and OMB.
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Overview

The products devel oped in the Department of Energy Information Architecture Project (DOE-IAP)
provide a framework for drategic information technology (IT) planning, aninitiad 1T drategic plan, and a
gold standard against which to measure
ongoing and proposed corporate I T projects.

N

DOE Information Capital IT Investment o
Strategic \ | Architecture Project Planning Process || For the first time, the Department of Energy
Plans a Corporate Business i i i
o has defined, at a high levd, the totdity of
8 Information

corporate DOE business functions, the
resultant information requirements to perform

Requirements

e Oongoin
a Applications to 200

Clinger- Provide Infontat i and Future ) T
Cohen o Technology 1o Suppor Projects thosg functi ons, the appl ications needed to
Applications provide that information, and the approach for

identifying the technology required to support
the applications. These products are collectively referred to as the DOE Corporate Systems
Information Architecture.

Implementing architecture-based planning has three overarching goas.

e Fundamentdly restructure how decisons are made for corporate IT systems
«  Change the way DOE manages its information technology
o Judify IT investments based on a corporate view and rigorous methodol ogy

The DOE-IAP project was driven by legidative requirements specified in the Clinger-Cohen Act of
1996, aswell asinterna needs to manage corporate data more effectively and better dign corporate IT
investments with the Department’ s missions and functions. Implementation of the architectura
framework established by DOE-I AP has significant impact on the way DOE now makes I T investment
decisons. Further, the Department will bein afar stronger position to defend proposasfor IT funding
with the Office of Management and Budget (OMB) and with Congress.

The purpose of this document isto provide an executive-level summary of the project, its products,
accomplishments, and recommendations for next eps. The full detalls are found in the DOE-IAP
Project and Products report, located on the DOE Information Architecture Program home page at the
fallowing location: http://cio.doe.gov/iap/projnav.htm.

Background

The DOE Information Architecture Program, developed over the past five years, definesthe
foundations, basdine, guidance, standards, and vision to serve as the basis for establishing an
information architecture and a supporting sirategic information technology plan. In early 1999, the
Headquarters Information Architecture Project (HIAP) established a business case, or judtification, for
preparing the architectures and a plan for implementation.

DOE Corporate Systems Information Architecture 1 May 2000
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of 1996
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As areault, the Executive Committee for Information Management (ECIM), conssting of top leve
DOE managers, approved the DOE Information Architecture Project on March 10, 1999. In amemo
dated April 14, 1999, the Deputy Secretary of Energy initiated the project and requested the
commitment of knowledgesgble senior saff to actively participate in creating and validating the project’s
products. The kickoff memo, Support for the DOE Information Architecture Project, stated:

Achievement of many of the Department’ s strategic mission goalsrequires carefully
focused application of information technology (IT) solutions. As the Department
moves toward new ways of managing our responsibilities, the DOE Information
ArchitectureProject providesan excellent vehiclefor the Department to anal yze our
crosscutting information needs and processes and to ensure our information
technol ogy investments support these needs.

Inthe past, i nfor mation technol ogy sol utions have been narrowly focused to meet the
needs of individual organizations. As a result, we often find that seemingly simple
guestions from senior management and Congress cannot be answered easily or
quickly. An integrated architecture approach to business systems is intended to
address this situation by specifically focusing first on the strategic objectives and
needs of the Department and then on addressing the needs of subordinate
organizations within a common information architecture framework...

DOE Corporate Systems Information Architecture 2 May 2000



The Corporate Systems Information Architecture produced by
DOE-IAPisone of four mgor IT drategic initiatives. The others,
as depicted in the graphic, are: 1) the CIO IT Infrastructure Project
(now in the pilot phase); 2) the Cyber Security Architecture; and 3)
improved IT management practices (including investment and
project management, standards adherence, capability maturity, and |
quality software systems engineering practices). The dignment of Cyber Security Architectu®
these gtrategic initiatives with the Corporate Systems Information e
Architecture is expected to occur over time viaimplementation of |

- e ‘ IT Managen ices
policies, procedures, modifications to the governance process for \W =

IT investment decision-making, and other actions. o
Niormation Arcni

Vision

An architecture-based plan and ongoing planning process introduce an orderly, repestable method to
identify systems and technology needed to support the Department’ s cross-cutting business information
needs. An information architecture planning gpproach provides the means for evolving from an aging
gpplications portfolio and diverse technology base into cohesive, busi ness+justified, modern technology-
based corporate systems for the future. Implementation of an architecture plan will:

»  Effectively link information technology invesments to DOE' s strategic gods, objectives and plans,
aswdl asto the Department’ s business functions

*  Hep assure that unnecessarily redundant and duplicative systems are not developed or preserved
after corporate applications are deployed

*  Make common, relidble data available for sharing throughout the Department

*  Promote technology decision-making based on business requirements

*  Leadto sound invesment decisons and cost savings

* Put DOE in astronger position to defend budget requeststo OMB and Congress

»  Achieve compliance with the Clinger-Cohen Act of 1996

Methodology and DOE-IAP Approach

The methodology used for DOE-IAP is adapted from an approach caled Enterprise Architecture
Panning (EAP), developed by Dr. Steven H. Spewak. The EAP methodology has been successfully
used by the DOE Office of Science, Air Force Headquarters, Air Mobility Command, FedEx, and
other governmental and private sector organizations. EAP isatime-limited, strategic planning process
for making IT investment decisons. DOE-IAP was chartered as a 6-month effort.

The mgor components of the methodology are illustrated in the diagram on the following page and
correspond to the DOE-IAP products described in the next section.

DOE Corporate Systems Information Architecture 3 May 2000
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Enterprise Architecture Planning (EAP)

The EAP methodology provides a high-leve portrait of the totality of an organization from abusiness
function and information requirement perspective. It isaplanning tool, not a detailed design
specification. The products are used to guide and integrate the devel opment of applications and
technologies to support the business and information needs.

Thisarchitecturd planning gpproach differs from traditiond IT planning effortsinthat it is:

*  Bugness-driven rather than technology-driven

»  Datadriven rather than process-driven

»  Focused on information needs

*  Peformed by business representatives rather than I T specidists done

The DOE-IAP project team consisted of Business Area Representatives (BARS) sdlected from a broad
spectrum of 14 DOE Headquarters organizations. BARs were sdected for their DOE-wide
perspective as well as knowledge of their own organizations missons and operations. The

Department’ s Chief Information Officer and the Director of the Office of Science co-championed the
project. The Office of the Chief Information Officer, with contractor support, provided project
management. The BARs produced the DOE-IAP products via a series of facilitated, consensus-
building meetings. See Appendix 1 for details.

Scope of Project

The scope of DOE-IAP was discussed severa times by the BARS before they reached consensus. It
was agreed that the scope would be limited to the Department’ s corporate, cross-cutting activities,
mainly in order to complete the project within the time congraints. While some effort was spent
identifying categories of programmatic products and services produced by DOE staff and contractors
(e.g., perform cleanup, dispose of nuclear waste, conduct research and development, perform
stockpile stewardship), no attempt was made to include them in the architectures. It was assumed that
subsequent architecturd efforts would address these activities, including their interface with the DOE-
|AP architectures.

As part of the charter for the project, the BARs were advised not to include specific functions for the
following DOE organizations. Power Marketing Adminigtrations, Federal Energy Regulatory

DOE Corporate Systems Information Architecture 4 May 2000



Commission, Office of Nava Reactors, Nava Petroleum and Oil Shale Reserves, and the Strategic
Petroleum Reserve.

DOE-IAP Products

The products devel oped during the course of this project, comprising the DOE Corporate Systems
Information Architecture, are explained in this section with more detaled information included in the
gppendices. Refer to http://cio.doe.gov/igp/projnav.htm for complete supporting documentation.

Principles

Principles serve as a st of rules or guides to making information technology decisions. They rdate to
such matters as the need for architectures to be driven by DOE’ s missions and godls, the use of
gandardsto guide I T investments, and employing systems that are easy to use. See Appendix 2 for
details.

Business Model

The corporate Business Modd consists of 39 business functions that describe, a ahigh level, DOE's
day-to-day corporate activities. The BARs conducted a comprehensve review of the Department’s
missions as enumerated in the Department’ s Strategic Plan and
defined the cross-cutting business activities. Thisstepistheprimary | Function: any set of actions
building block for developing the Data and Applications performed in the course of
Architectures. conducting business

The Busness Modd identifieswhat activities are performed, not Examples

who does them, how they are accomplished, whenthey are done, | Establish Goals Control Funds
where they are performed, or how important they are. Even with Respond to Inquiries
changes in Departmenta misson or organizationa structure, the

modd should remain stable. Despite the different missons and operating practices among their varied
organizations, the BARs found they could agree on the common functions performed. This model
becomes the framework for identifying data to be shared across the Department’ s business activities.

Some of the business functions identified in the mode include Establish Goals, Control Funds, and
Respond to Inquiries. Note that the primary form is smple with a verb and a noun to make the modd
clear and non-redundant. The BARS described each function in more detail to support the
development of the Data and Applications Architectures. Appendix 3 contains the full Business Modd.

Current Systems and Technology

The Information Resources Catalog (IRC) documents and describes 142 Headquarters applications
(and their associated technologies) in use or planned, that support crosscutting business activities within
DOE. Thiscatadog was prepared prior to the start of the project. The preliminary andysis of IRC data
identifies opportunities to address data and gpplication redundancy and inaccuracy, over and/or under
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utilization of technology, lack of information resources sharing, and use of obsolete technology. This
vauable tool should be updated and maintained regularly in order to support maintenance of the
architectures and architecture dignment. Appendix 4 containsalist of the 142 current systems.

Data Architecture

B Obicct: person, thing The DataArchitectu_re descri bes the 41 data groupings or business
place or event about which DOE | objects of corporate information needed to carry out the
needs to keep data in order to Department’s functions. 1t provides the framework to manage and
s business share data, and it ensures that business-driven data needs are

' supported by applications.

Examples

Agreement  Cost  Document | The BARSs andyzed the primary nounsin the Business Modd to
Employee  Mandate  Proposal J eyl o the business objects. They created anew vocabulary to
name and describe them. Examplesinclude: Agreement,
Employee, Cost, Mandate, Document, and Proposal. They consolidated known concepts via
generdization (eg., Agreement consolidates grant, contract, MOA, MOU, etc.). They split known
concepts (money became Budget, Funds, Cost, Payment). They created new meanings for known
concepts (e.g., Document has a more narrow meaning).

The BARs dso came to consensus on definitions for each business object, including additiond detall,
such or identifiers. For instance, the business object Agreement would contain contract numbers,
types, dates, titles, contractor names, periods of performance, funding, etc. Theintent isto clearly
define and aggregate Smilar data into broad categories of corporate information asafirst epin
reducing data redundancy. Appendix 5 contains the Data Architecture.

Applications Architecture

The Applications Architecture, conssting of 35 applications and repositories, defines the automated
capabilities required to support the entire Business Model without regard to whether adequate
goplications dready exist or are being planned. Eleven repository applications were defined to store
common data to be shared by many Departmenta system gpplications. Examplesinclude Agreement,
Employee, and Project repositories. The other 24 gpplications support core corporate business
functions, such as Document Management, Funds Management, and Procurement and Financial
Assistance. The Applications Architecture provides the basis for (1) defining technology requirements
to support the automated capabilities and (2) preparing the prioritized and costed implementation plan.
A description of each of the gpplicationsisincluded in Appendix 6.

The accompanying graphic illustrates the relationship among the Business Modd, the Data Architecture,
and the Applications Architecture by taking a single business function and showing both dataand an
goplication that derive fromiit.
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BUSINESS MODEL )
Fospomnd ta fnguiries

Definition: Assign questions, such as FOIA inguiries, Congressional G&As,
public Ingulirles, etc., to appropriate Departmental organlzations. Obtaln
informati on from sources such as program offices, operations offices,
researchers, and information repositorias. Prepare responses ta questions, in
{ullaburatiun with other staksholders. 4

DATA ARCHITECTURE
frgidry

Definition: Cuestion or statement from a stakeholdar or customer to which DOE
responds or makes &n employee or person available. (Information collected-.
name, arganization, date of Inguiry, subject, sensitivitwpriority, references, ste.)

N : A

APPLICATIONS ARCHITECTURE
fnguity Resoonss Systom

Purpose: To provide an automated system to track the receipt, processing,
spproval, and tranemission of responses to Ingulrles racslyed by the Departmant.ﬁ
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The example relates to the handling of inquiries that the Department receives every day from awide
variety of sources. Congress, OMB, the media, interest groups, state and loca governments,
contractors, proposers, and the genera public. The BARs identified thisimportant corporate activity
that every DOE organization performs as one of the 39 business functions in the Business Modd!.
Named Respond to Inquiries, this function is shown in the top box aong with its definition. Inthe
second box, the Data Architecture eement Inquiry is depicted. It was derived from the Business
Modd and it represents the kind of data about inquiries that needs to be collected and stored. These
include identification of who sent the inquiry, that person’s organization, the date of the inquiry, its
subject, reference to another inquiry or document, etc. The third box represents the automated
corporate system that needs to be developed to assist usersin tracking inquiry status and processing
responses.

The graphic adso includes typical questions asked about inquiries that frequently cannot be answered
quickly and accurately. Departmenta users would include personnd at dl levels of both Headquarters
and fidd organizations. The Department currently tracks inquiries viaa number of systems, each with a
specific scope. Thereis currently no one mechanism to aggregate or manage dl inquiry information
across the Department. By implementing the Inquiry Response System, the Department would have
such a cross-cutting cagpability for managing al types of inquiries.

Technology Architecture Framework

The DOE-IAP Technology Architecture

Framework provides a DOE-level view of Techology Guidelines || 31 Technology Elements
information important for IT management. Examples: Examples:
. Limited Ci ing Platf Application Devel Tool
The componentsinclude: (1) a set of proposed | opensystems || web develomment Tods
. . C ial Off the Shelf
technology guidelines; (2) astandard Sofware (COTS) DI AT AR S
Data Stewardship WaiksEianE _

taxonomy of 31 technology eements, (3) a User Software Tools/Sites

repository of baseline infor mation about \/ \/

technology products currently in use at
Headquarters; (4) technology positioning
statements that include detailed planning
guidance for the eight technology eements not
addressed by the CIO IT Infrastructure
Project and directly related to the system development environment; and (5) a comparison of the
technology elementsto the proposed ar chitected applications. Sample technology projects
needed to further define requirements for the architected gpplications were dso defined and
documented.

Technology Direction
Technology Positioning Statements

This Technology Architecture was prepared by DOE-I AP support staff and reviewed by the BARs
team. Its scope was limited, in order to avoid overlap with the ongoing CIO IT Infrastructure Project,
and aso due to time and resource congtraints.

The BARs endorsed the use of arigorous, structured methodology for defining the DOE Technology
Architecture, but fet they were not in a position to judge specific technicad recommendations. The
BARs recommended that the DOE-IAP Technology Architecture serve as the framework for afuture,
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more comprehensive effort involving both technica and non-technical DOE personnd. When
completed, the Technology Architecture will define ahigh-leve, strategic view of the infrastructure of
hardware, software, and connectivity needed to implement the approved applications. Appendix 7
contains more details.

Implementation Plan and Recommendations

The Implementation Plan for the Corporate Systems Information Architecture includes a proposed
sequence for the 35 architected gpplications, recommendations for transtioning to an architecture-
based IT environment, and a high-leve planning estimate for IT investments over a 5-year period.

The plan focuses on the Applications Architecture. Applications were first arranged in priority order
basad upon efficiency of development, i.e., building applications that create data before those that use
that data. The BARS then developed eva uation criteria based on business requirements and prioritized
the gpplications from that perspective. Consolidating these two steps yielded the find priority order for
gpplications development. A preliminary analyss of current applications and projects underway
identified those which have the potentid of being used partidly or completely to provide the
functiondity caled for in the architected gpplications.

A schedule with cost estimates for each application project was prepared for a 5-year planning horizon.
Most of the top priority applications are repositories of fundamenta data that would be needed by
other systems. This methodology provides management with a powerful tool for scheduling corporate
gpplications projects based on Departmental priorities.

The BARs made a number of recommendations, which are summarized below. See Appendix 8 for
more details including the rationale for and the implications of these recommendations.

Establish a DOE policy in which future information technology decisions dign with established
information architectures.

e Inditute an architecture-based information technology decision-making process to support policy
implementation.

»  Expand the architectures with a more comprehensve analysis of DOE' s programmeatic business
functions that could not be fully addressed during the DOE-IAP project.

»  Edablish a corporate data management capability, including the development and maintenance of
data dictionaries, standards, policies, configuration management processes and other infrastructure
requirements. |dentify corporate and programmatic respongbilities.

*  Conduct an independent analysis of the Cyber Security Architecture, DOE-IAP architectures and
the CIO IT Infrastructure Project and make recommendations to resolve any inconsistencies.

*  Prepare plans and funding estimates for the highest priority applicationsidentified in DOE-IAPIn
coordination with on-going projects.
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»  Complete the Technology Architecture. As the foundation, employee the guidelines, process, and
approach used in DOE-IAP.

*  Prepare a costed and scheduled technology deployment plan to implement the Technology
Architecture to assure that technologies are in place when required.

In order to give decison-makers an idea of the magnitude of the funding required, afive-year planning
figure of $220 million is projected. This congsts of $125 million for goplications development, $60
million for technology investments, and $35 million for management processes. The estimate for
gpplication development was based on the gpproximate cost of implementing al 35 architected
gpplicaions projects over the five years. The estimate for technology invesmentsisa“bal park” figure
until the Technology Architectureis completed. The projection for management processes includes
those activities to support the architectures and provide for data administration.

The Implementation Plan and Recommendations include activities to make the trangtion from the DOE-
IAP project to the establishment of an on-going DOE-wide process for making information technology
invesment decisons.
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Accomplishments

| Corporate Business Model and Information Needs Documented I

For thefirst time, DOE has developed a cor por ate view (50,000 feet) of:

« DOE’scross-cutting business functions
« High-leve information requirementsfor these functions
«  Documented relationships between the business functions and infor mation requirements

Business M_odel - Data Architecture  \What the BARS have devel oped is atool that shows
Relationship Examples that there are arelatively small number of besic,
common business functions that define DOE’s
activities. Although DOE organizations vary widdy in
the way they carry out these activities, the functions
l themsalves are very smilar.

Examples

Establish Goals Control Funds
Respond to Inquiries

Business Model

39 Business
Functions

Examples
Agreement Cost Document
Employee Mandate Proposal

\/

The team a0 discovered that ardaively smdl
number of data groupings categorize the types of data
used throughout the Department in order to carry out
the business functions. Identifying and agreeing on the
words to describe common activities was an iterative
processto reach consensus. This streamlined, but
complete, view of the Department has never before
been developed, and it provides the essentid starting point for developing a shared data environment.

._,47 hig-lgyed husifﬁﬂg‘ﬂ']
Yects (dala grousi®

For example, activities related to the business function Establish Agreements (e.g., contracts and
grants) are performed by a broad range of DOE employees from Secretarid officiads to technical
program managers to contracting officers across the complex. The business objectsincluding
Agreement (e.g., terms and conditions), Organization (e.g., contractor), and Person (e.g., principa
investigator) identify the kind of corporate data required to support this business function Establish
Agreements. Recognizing the rdatively smal number of disparate yet common cross-cutting business
activitiesa DOE isthe first step to accepting the corporate nature of the information required to run the
enterprise.
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|Vision for Sharing Information Established I

DOE has established a vison for managing and sharing cor e infor mation cor porately. The
BARs defined specific information repositories that will maintain information commonly and
conggtently, rather than in many disparate systems asis now often the case.

These repogitories will be independent of gpplications that use their information. This independence can
ensure that data are not “stovepiped” or locked in non-shareable form and alows common use across
many gpplications. Each piece of datais created once and used by many gpplications. Over time, this
approach reduces duplicative, redundant data and systems. It divides application development into
manageable pieces, speeding the ddivery of usable gpplications, reducing risks, and saving time and
money.

One example is information about DOE organizations. Thistype of datais used by virtualy every
current corporate gpplication; however, it is currently dispersed among many datafiles and is not easly
available for sharing throughout the Department. Every reorganization, for example, forces updates to
al thesefiles and gpplications, causing expense, loss of productivity, and risk of inaccuracies.

To address thisissue, the Applications Architecture includes an gpplication, cadled Departmental
Element Information Repository (DEIR), as the corporate source of reliable and timely data about
DOE organizations. This repository would contain such information as organization name, identification
code, mission, organization chart, etc. Other Shared Data Environment
architected applications will use the data contained

and managed in the DEIR. For example, Planning ——
and Budgeting Support System, another architected Péﬂﬂg“e%ﬁ‘g and c%fﬁ?inﬁfg
application, uses DEIR datain preparation of annual S -

budgets; the Procurement and Financial Assistance
System uses DEIR data in processing contracts and
grants.

It should be noted that this shared ease of access
would incorporate, by design, the proper levels of
protection for information. Security measures would
be imposed to prevent access except to those with a business need to know.

This accomplishment implies indtituting a data management capability that could begin to treet
information (data) as the critical corporate resourceitis. In order to redize this vison, DOE must
develop a corporate data management program, with appropriate management best practices.
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| New Approach for Defining Corporate Systems Defined I

DOE has defined a new way to examine cor porate I T requirements and make investment
decisions. Applications projects defined by DOE-IAP have resulted from atop-down look at the
totaity of the Department's business functions, and the resulting information needs grouped as business
objects. For thefirst time at DOE, gpplications have been defined as the vehicles to create and store
information about a particular business object and its closely related data. Therefore:

e Thereisan overdl framework showing how gpplicaions interrdate

«  The scope of each application development project is a well-defined managesble piece, thereby
Speeding the ddivery of usable applications and reducing the risk of fallure.

« Thereisaframework for making decisons on gpplication development priorities, based on a
logicaly structured sequence, tempered with a methodology that weighs business need.

Traditiondly, corporate systems were implemented by one organization defining a need for a system to
automate their portion of what they may or may not have redlized were corporate functions. Systems
were developed and implemented for that organization and often with only their input.

Recognizing stovepiping problems arising from this practice, the CIO hasinitiated the Strategic
Information Management (SIM) process. Putting a potential system investment project through this
process hel ps assure that affected organizations are involved in the process, but there are till concerns:

o Until now, there has been no overal framework to see how asingle st of requirements relaesto
the entirety of information needed throughout the Department.

»  Scopeisvery difficult to define in these single focused projects, resulting in continudly expanding
requirements.

«  Prioritiesamong “sets of requirements’ are difficult to determine and duplication of technology
solutions and non-standardized components tend to result.

The DOE Corporate Systems Information Architecture, as established by DOE-IAP, can begin to
addresses these issues in partnership with the SIM process. The methodology established provides
management with a powerful tool for scheduling the development of corporate gpplications projects
based on Departmental priorities.
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| IT Budget Justification Strengthened I

DOE has successfully initiated a fresh, structured, and business-driven, management
approach to IT investments. Thisapproach isin compliance with OMB policy and
Congressional intent within thelaw. DOE will bein afar stronger position to defend IT
funding requeststo OMB and Congress.

The need for indituting architected, srategically-driven information technology planning is driven by
legidation and policy guidance, including the Clinger-Cohen Act of 1996, the Government Performance
and Results Act (GPRA) of 1993, Office of Management and Budget's (OMB) recently revised A-130
Circular, and changesto the origind Freedom of Information Act (FOIA) concerning eectronic records
and agency obligations. These mandates have acommon thread requiring gregter agency accountability
for IT invesments. They link financid decison-making on I T investments to effective drategic planning
and business outcomes, OMB has recently issued draft Circular A-130, Management of Federal
Information Resour ces, for agencies to follow to implement the requirements of the Clinger-Cohen
Act of 1996. Thefollowing isan excerpt:

An T architecturein compliancewith the Clinger-Cohen Act and OMB guidance
will contain an Enterprise Architecture... The Enterprise Architecture is the
explicit description of the current and desired relationships among business and
management processes and information technology. It describes the "target"
environment which the agency wishesto create and maintain by managingits1T
portfolio. The Enterprise Architecture must also provide a strategy that will
enable the agency to transition from the current to the targeted environment.
Within the Enterprise Architecture it is important that agencies identify and
document: 1) the business processes, 2) the information flow and relationships,
3) applications, 4) data descriptions, and 5) technology infrastructure.

The architecture established by DOE-IAP maps explicitly to the A-130 description. OMB and
Congress are increasingly using these criteriato measure an agency’ s readiness and ability to judtify
funding for IT investments. The corporate systems architectures and implementation plan created by
DOE-IAP puts DOE in astrong position to demonstrate both OMB and Congress that the Department
of Energy iswell on our way to compliance. Specific budget requests for IT investments can be
defended asintegral and logica requirements coming from a prioritized, rigorous, corporate decison-
making process that looks across al of DOE’ s corporate information needs.
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| The Path Forward Defined I

DOE has outlined an aggr essive appr oach to move forward. DOE has recommended specific
actions necessary to make the trangition from the DOE-IAP project to the integration of an
architecture-driven corporate process for making information technology investment decisons. The
recommendations are intended to keep the momentum going by undertaking an incrementa series of
steps.

Next Steps

The DOE-IAP represents ared step forward moving DOE towards an architecture-based information
technology environment. It provides documented high-level guidance such asthe Principles, Business
Modd, the Data and Applications Architectures as a blueprint for amore integrated applications and
technology environment. Based on the corporate systems Implementation Plan and Recommendetions,
the BARs team requests the Department initiate the following actions as soon as possible:

»  Endorse the architectures developed and the methodology used in DOE-IAP as the basis for
moving forward to implement an architecture-based, corporate I T decison-making process

*  Authorize the preparation of plans and funding estimates for:

S Initigting projects to develop the following five highest-priority new gpplications while
continuing to develop on-going applications:
*  Depatmental Element Information Repository
* Information Structure Repository
*  Employee Information Repository
»  Organization Information Repository
*  Agency Information Repository

S Edablish a corporate data management function

S ldentify the next stepsto inditute an Information Architecture process DOE-wide for
corporate needs, including:
* A policy statement announcing the decision to ingtitute an architecture based, corporate
IT investment decision-making process.
»  Completion of the Technology Architecture, including incorporation of the IT
Infrastructure Project and Cyber Security activities.
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Implications

Carrying out the recommendations of DOE-IAP will have sgnificant implications. The framework
established by DOE-IAP is a corporate, centralized approach for dealing with crosscutting functions.
The current governance process for corporate I T decisions needs to be examined; some changes may
be required. The framework implies that some portion of IT investments in the future must be
implemented, funded, and controlled centraly, hopefully in a spirit of cooperation that builds consensus.
The new way of making investment decisons for corporate I'T projectswill need to gpply to al
corporate projectsif DOE isto clam an architecture-based IT environment.

A great ded of andyds of exigting sysemswill be required before moving into a shared data
environment. New systems development will require the evaluation of current corporate systems to
identify overlaps and the path to dignment.

Strong leadership from senior management will be required to achieve a climate of Departmenta
acceptance and ownership to the new approach. Ongoing architectural maintenance and a corporate
data management capability become criticd path items. Significant resources will be required to
develop the policies, procedures, and repositories needed to maintain the architectures and integrate
their use into the system development life cycle and other Departmenta processes.

It is recognized that there is a substantial cost to indtitute and maintain an architecture-based IT
decison-making process. However, inherent in the Corporate Systems Information Architecture are
opportunities for diminating stove-piped systems, managing data more effectively, and consolidating
technologies. This makes it equally clear that there is even a higher cost in both financia and
performance terms of continuing a fragmented, uncoordinated gpproach to information management.

Appendices

The materid in these gppendices are summaries of the most important architecture products created by
DOE-IAP. More comprehensive supporting materias are found in the DOE-IAP Project and
Products report, located on the DOE Information Architecture Program home page & the following
location:  http://cio.doe.gov/iap/projnav.htm.
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Project Structure

The project structure diagram, shown in DOE-IAP Project Structure
the following figure, outlines the

relaionships of the participants involved

in DOE-IAP, o Slauenier
ECIM

The Co-Champions, Mr. John Gilligan, Co-ChaImpions

Chief Information Officer (SO-3) and 3 eilligan

Dr. Martha Krebs, former Director of !

the Office of Science (SC-1), provided Project Manager

executive direction and served as a W Tlemenn T €10

liason with the ECIM. Miched :

. ) A Business Area OCIO Support
Tiemann, Director, ClIO Office of Representatives Team
Information Architecture and Standards, : _ :
served as DOE-IAP Project Manager to Fone e S R S

provide overal guidance, remove
project obstacles, and keep the Co-Champions apprized of progress and issues.

Business Area Representatives for DOE-IAP, named by their organizations, were as follows.

BAR Membership

Curtis Bolton C Barbara Mandley

Jim Colsh NE John Panek

Bill Dorsey EIA Steve Simon

Bob Franklin MA John Greenhill

Marc Hollander DP Sandy Stiffman

Travis Hulsey MA Leroy Vaentine

Paul Lewis cC Stephen Warren

The BARSs brought an understanding of their business areas dirategic directions, challenges, and
processes. They shared their corporate knowledge of DOE missions and strategic directions aong
with the business view from their own organizations. BARSs defined the principles, scope, and
objectives for DOE-IAP. They created the models and architectures necessary to understand business
activities, corporate data, and gpplications requirements. They developed the business priority
sequencing of applications for the Implementation Plan.

The Business Management Information System-Financid Management (BMIS-FM) Steering
Committee and the Information Technology Council served as reference groups to review products.
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The Principles are high level stlatements of the fundamenta vauesthat guide IT decison making. As
vaue satements guiding IT decison making, the Principles should be universdly accepted by those
DOE organizations covered by the DOE corporate information architecture. They should be stable so
as to withstand changes in information management technologies, processes, and products. They
should maintain a clear relevancy with policy changes in DOE programs and management gpproaches
aswdll asreflect the genera policy directions and framework of the Federal Government.

The Principles are accompanied by rationades that explain their importance and businessimplications.
While the satement of each Principle should remain congtant, the rationales and implications will evolve
over time, asthey respond to factors such as the current information management environment within
DOE, internd initiatives, externd forces, and changes in the DOE mission, vison, and drategic plan.

Principles for Information Management

1. Business Oriented
DOE IT architectures must support mission and strategic business objectives. 1T services must support
timely and effective decison meking a dl organizationd levels.

Rationale

Information products and services must address DOE’ s long term business needs and priorities.
Desgning IT solutions with afull understanding of the srategic business god's ultimately decreases costs
and increases the probability of developing effective and usable solutions.

Implications

»  Thearchitecture and plan are owned by and gpply to DOE organizationd dements. Information
management principles apply to dl DOE organizations.

»  DOE organizaiond ements participate in decision-making about and implementation of the plan
and architectures. System/solution managers must obtain DOE business unit participation in and
acceptance of the creation of corporate IT solutions.

e IT investments and solutions must conform to the approved architectures.

»  Data, gpplications and technology must be structured and implemented to accommodate DOE' s
diverse business areas and a congtantly evolving business and management environment.

«  Changesto gpplications and technology are made only in response to business needs.

«  Required changes to the DOE information environment are made in atimely manner.

2. Value Added
IT investments must promote/enhance effectiveness, efficiency, functiona capabilities, and/or cost
reduction/avoidance to the business of DOE.

Rationale

Limited resources and DOE’ s asset stewardship role dictate that IT investments should demonstrate a
net positive impact on doing business. Spending on short-term solutions consumes resources needed
for long term gods.

Implications
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*  Information management decisons are made to provide maximum benefit to DOE as awhole.

»  Deveopment of gpplications used across DOE is preferred over development of smilar or
duplicative applications which are only provided to a particular organization.

*  Retention or development of organizationd dement-specific functiond capabilitiesis not
precluded.

*  CorporateIT invesments must have their value to DOE measured. Decisions about the relative
importance of corporate I T investments (i.e., priorities) will take into account the measured
business vaue.

*  Thedesgn of corporate applications, data, and technology projects will include business vaue
measures and evaluation mechanisms.

*  Totd cost of ownership will be evauated when making IT investment decisions.

»  Corporate IT investment decisons are not made solely on the requirement to address technology
trends.

e IT investments should be made to promote a high degree of integration and compatibility amnong
the components and facilitate resource sharing.

*  Thequdity of IT services must be measured againgt a“basdling’ to recognize deviations and make
adjustments to improve their value added.

3. Accessto information
DOE gaff, customers, and stakeholders can access the information they require, subject to
appropriately-defined security and proper utilization policies.

Rationale

Open sharing of corporate information must be balanced againgt the need to redtrict the availability of
and accessto classfied, proprietary, and senditive information.  Exigting laws and regulations require the
safeguarding of nationa security and privecy data. Systems, data, and technologies must be protected
from unauthorized access and manipulation. On the other hand, wide access to accurate, reliable and
congstent corporate information leads to greater efficiency and effectivenessin decison-making. It
improves DOE' s ahility to respond to information requests from customers and stakeholders and the
delivery of information-based services. Timeiswasted and considerable effort is spent in overcoming
organizationd hurdles in the quest for information.

Implications

»  For undassfied and non-sendtive corporate information, the right-to-know should be presumed
unless palicy or law specify otherwise. However, wide access to information carries risks that
data could be misinterpreted or misused.

*  Thebusiness necessity for sharing corporate DOE data must be established and accepted
throughout DOE.

*  DOE management should decide on information access policies as conditions change and based
on the need to balance issues of security and access.

»  Corporate data sharing should lead to an environment where datais not re-keyed. Each piece of
datais crested once, reducing the costs and lack of rdiability of maintaining multiple applications
that store smilar data
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»  Corporate information and data security concerns must be addressed by all components of DOE’'s
corporae I T program. They must be integrated into the I'T project life-cycle and not addressed as
a Sseparate component.

» Datathat isbeing transmitted must be protected from interruption, interception, or dteration. A
DOE-wide solution for secure access to multiple networks is necessary.

»  Corporate data security needs must be identified at the datalevel. Accessto summarized,
andyzed, processed, or combined information must be controlled.

* Inorder to promote ease of access and improve security mechanisms, the gpplications and data
that comprise corporate I T solutions will be designed so that they can be maintained largely
independently of each other and the underlying technology.

4. Easeof Use
Ease of use facilitates communication, productivity, and the efficient use of corporate I T resources.

Rationale

Corporate IT solutions must be appropriate for the user’ s working environment in order to redize gains
in efficiency and effectiveness. The way information is accessed and displayed must be sufficiently
adaptable to meet awide range of internal and externa customers, located in many different places.

Implications

*  Corporate IT solutions must be designed considering the full range of probable users and their
environments.

*  User interfaces should guide the human thinking process in discovering, analyzing, and resolving
isues.

*  Termsand definitions should be standardized as much as possible.
*  Common solutions minimize training requirements.
*  Sarvice providers and customers have amutua understanding of servicesto be provided.

5. Standards-based
A DOE profile of adopted standards and other industry standards guide I T implementation decisions.

Rationale

Publicly available technica specifications and the products that support them provide a higher degree of
gability, flexibility and inter-connection than proprietary or concedled specifications. A vendor-neutral
st of standards and resulting procurement decisions provide long-term potential cost savings through
enhanced competition. A standards-based approach helps prevents vendor “lock-in”, which can
reduce flexibility and potentialy increasesrisk. Adherence to industry standards meets alegd mandate.

Implications

*  Standards-based IT strategies and plans do not prescribe specific implementation strategies or
products. These types of decisions are made by the DOE organizations given responsibility for
implementing the corporate system or technology infrastructure initiative.

*  When consdering otherwise equd aternatives, a corporate I T investment that conforms to the
DOE standards profile should be selected. A non-standard investment will be made only if a
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compelling business justification can be made as to why the standards-based approach will not
result in the expected benefits.

* A standards-based approach encourages the use of “off-the-shelf” products that conform to
standards.

e Standards should be adopted using a process that is consensus based and encourages compliance
through buy-in.

6. Dataisan Asset
Datais an asst that has vaue to DOE and is managed accordingly. The qudity, integrity, and sharing
of datais managed.

Rationale:

Datain DOE isinconsstently defined, re-keyed or re-entered into systems redundantly, and maintained
in redundant systems, resulting in the inability to make accurate, cross-cutting queries. Ambiguities
resulting from multiple parochid definitions of data must give way to accepted DOE-wide definitions
and undergtanding if dataisto be available for Departmentd use. Thisis one of the benefits of an
architected environment. As the degree of data sharing grows, and business units rely on common
information, it becomes counter-productive for one organization to make unilatera decisions about the
definitions, content or structure of data that may affect another organization.

Implications.

*  Corporate datais defined congstently throughout DOE, and the definitions are understandable and
availableto dl users. DOE organizations participate in the definition of common data.

*  Each data dement has a trustee accountable for data qudity.

*  Management of DOE’s data must comply with externd laws, and externd and internd policies and
regulations.

*  Therole of DOE Data Administrator must be created to coordinate consistent use among systems.

» Datais managed under the umbrella of a DOE data architecture.
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The BARs team met in multiple facilitated sessons to develop a common understanding and structure
for describing DOE' s business functions. The Business Model underwent multiple iterations to improve
the descriptions of business functions and to make the model complete, understandable, and cons stent.
Creating the Business Modd required the BARs to understand, describe, and agree on a set of
business activities that portray what activities DOE performs without regard to:

*  Who doesthe activity

*  Howthefunction is accomplished via the use of specific processes
*  Where thefunction is performed

*  Whenitisdone

» A function's perceived importance or priority

The BARs made a conscious decision to define only cross-cutting corporate business functions.
Therefore, program-specific functions will be defined in subsequent architecturd efforts. The function
CF Deliver Products and Services serves as a placeholder for program-specific functions.

The Business Modd was continuoudy revised as the BARs worked on later products, especidly the
Data Architecture.

DOE Corporate Business Model

A Communicate with Stakeholders and Customers

AA  Advocate DOE positions
Use the Department’ s mandates, procedures, mission-specific information, achievements, etc.
to develop positions that may be used to represent the Department. Communicate mission,
godss, objectives, budgets, strategies, and progress to persons, organizations, and agencies.
Describe and explain the content and benefits of DOE mission areas, positions, budgets, and
progress to the public, Executive and Legidative branches. Represent DOE in standards bodies,
inter-agency groups, and professional organizations.

AB Issueawards
Identify candidates (persons and employees, organizations, departmenta eements) for scientific,
technica, Departmenta and other (e.g., Lawrence and Fermi) awards. Define selection criteria
Sdlect awardees in collaboration with internd and externa reviewers. Arrange and execute
award ceremonies.

AC Respondtoinquiries
Assign questions such as FOIA inquiries, Congressional Q & As, public inquiries etc., to
gppropriate Departmenta organizations. Obtain information from sources such as program
offices, operations offices, researchers and information repositories. Prepare responsesto
questions, in collaboration with other stakeholders.

AD Conduct outreach events
Sponsor, arrange, and execute media events, competitive events (such as Science Bowl), and
meetings of interest groups and other fora (forums) for public participation and community
relations. Consult with public and private organizations and agencies.
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AE  Utilize advisory committees
Egtablish and charter advisory committees. Arrange and publicize meetings. Solicit and receive
advisory committee advice and recommendations.

B Plan Business Lines

BA Analyzeimpact of mandates and advice on Departmental missions, programs, and
proj ects
As=sslegidation, laws, regulations, policies, directives and advice (including from advisory
committees and public comment) to determine where and how they influence the Department’s
current mission, operations and programs. Prepare comments and recommendations. |dentify
gaps and areas where policy, new direction or vision is needed or requires revison.

BB Issue mandates
Develop mission statements, policies, procedures, proposed legidation, sandards, budget cdls,
directives, and programmatic guidance in support of the Department’s mission, functions, and
operations, including safety and security concerns. Obtain concurrence and approvals on the
newly developed or modified guidance, policy, mandates and procedures. Communicate
approved mandates and procedures throughout affected organi zations.

BC Esablish goals
Identify desired outcomes for DOE business lines, programs, projects, or tasks. Set gods.

BD Determinestrategies
Identify opportunities for program initiatives, research, joint projects, collaborations, and other
activities. Set objectives. Egtablish an gpproach (including funding, such as contract, grant,
award) or course of action to fulfill mandates; achieve agod or mission; accomplish a program,
project, or process, or acquire resources. Decide which proposed programs and projects to
implement. Set priorities. Define scope. 1dentify assumptions and condraints. Determine the
charter, membership, and structure of workgroups, task forces, boards, etc. needed to support
programs.

BE Establish measures
Anayze requirements. |dentify gppropriate metrics and other standards of evauation. Set the
standards of eva uation, performance, and quality that will be used to evauate the Department,
programs, projects, and tasks.

BF Determinerisks
Examine the possihility and potentid degree of loss, fallure, threat, or other undesirable
consequences associated with Departmental missions, programs, projects, or tasks (including
vigts by foreign nationas to DOE sites, the tracking of nuclear materids and other safety and
security concerns). Determine the impact of that risk on goals, strategies, budgets, and
schedules.

BG Egablish Departmental elements
Structure DOE' s functions based on mandates, missons, and goals. Establish reporting
hierarchy, roles, and respongbilities. Assign authorities.

BH Egablish budgets
Estimate employees, persons, funds, and resources (e.g., equipment, supplies, facilities) needed
to accomplish missons and gods. 1dentify available resources, funds, employees, and persons.
Identify required additiona resources, persons, employees, and funds (i.e., gap andyss). Make
budget decisions. Prepare budget narrative, justification, tables, and performance measures.
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CA

CB

CC

CD

CE

CF

Consolidate and verify input (e.g., compare to targets); publish and distribute budget request and
supporting data. Defend budgets through presentations, testimony, and supporting materid.
Prepare gppedls and negotiate programmatic issues and amounts. This function conssts of dl
budget activities, including CRB, OMB and Congressiond budget requests.

Conduct Programs

Deter mine tasks

Specify tasks. Thisincludes defining actions to address safety, hedlth, and security (eg.,
tracking of nuclear materias) as well as actions needed to mitigate risk, remedy non-compliance
stuations, and comply with mandates. Assign persons, employees, resources, and services
needed to implement tasks. Establish the critica path, dependencies, and schedules. Define and
gpprove domestic and foreign trips and travel requirements.

I ssue solicitations

Devedop solicitations, such as requests for proposas and program announcements for
acquisitions of goods and services and for financid assstance, including the annua request for
Feld Work Proposals from laboratories. Define requirements and sdection criteria. Issue
requests to vendors, laboratories, and other providers.

Evaluate proposals

Receive, log, and acknowledge submissons. Review offers againgt selection criteria. Rank
proposals. Sdlect proposas. decide on/approve which proposas will be accepted, including
what portions of the proposal will be accepted. Notify organizations and persons who have
submitted proposals.

Establish agreements

Reach agreements, such as internationa agreements, contracts, financid assstance agreements,
permits, visas, certifications, technica exchange plans, CRADAS, labor management
agreements, etc. with other partiesfor the purpose of establishing work to be accomplished,
goods and servicesto be delivered, or set parameters for specific elements required for
Departmenta program execution or business operation. Identify the roles and responsibilities of
each party to include such dements aslega requirements, scope of work, terms and conditions,
gods and objectives, milestones, ddivery dates, performance measures, price and payment, and
samilar conditions.

Protect intellectual properties

Identify products of the mind or intellect of vaue to the Department. Establish ownership and
userights (e.g., acquire patents, copyrights, trademarks). Request action (e.g., patent,
copyright, trademark) to protect intellectual property. Manage royaty use of patents,
copyrights, trademarks.

Deliver productsand services

Note: The business functions here refer to the direct production of the products and
services associated with DOE’s mission. While DOE-IAP will not define architectures for
them, they are included here as a critical part of the Business Model. The assumption is
that subsequent architectural efforts will interface with the DOE-IAP architectures. The
following list of DOE mission-related products and services is representative, but not
meant to be all inclusive.

Conduct research and development (e.g., fundamentd science, efficient energy sources,
materias research, environmenta cleanup, nuclear reactors);
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Perform cleanup;
Produce reports, forecasts, and data analyses (e.g., scientific, technical, economic, energy);
Conduct studies (e.g., epidemiological, non-proliferation);
Manufacture products (e.g., nuclear materias, security);
Deploy technologies (e.g., energy sources, computing, technology transfer);
Perform stockpile stewardship;
Maintain oil reserves,
Digpose of nuclear waste;
Conduct educational programs,
Conduct emergency operations,
Safeguard mission-critica expertise;
Maintain and dispose of facilities, equipment, and other resources,
Protect the environment

CG Assess progress against goals
Determine movement towards the goa's and objectives using measures. Evauate achievements
and milestones againgt schedule, using methodol ogies such as earned-vdue. 1dentify variance
and provide feedback.

CH Assess compliance with mandates
Review programs, projects, tasks, or activities of Departmental €lements to ensure that they
conform to mandates. Thisincludes the conduct of audits, independent reviews, and self-
assessments and other financia, environmentd, safety, hedlth, and security (e.g., review of
nuclear materias tracking and control of vigts by foreign nationals) oversight actions. [dentify
incidents (i.e., occurrences of injury, property loss, illness, security violations, accidents, tc.).
Anayze variance and/or non-compliance. Recommend corrective actions.

Cl  Evaluatecosts
Measure and evaluate actua costs againgt planned costs. Identify variance and provide
feedback.

D Manage Funds

DA Didributefunds
Receive dlotments. Reconcile dlotments. Recelve funds available from collections, payments,
investments, and refunds; and/or collections from other Government accounts.
Allocate funds. Provide ingructions and/or restrictions on use of funds. Commit and obligate
funds

DB Control funds
Egtablish control and accounting systems. Maintain control levels. Assure that control amounts
arenot violated. Verify that funds are available before obligations are made. Anayze uncosted
obligations and unobligated amounts to validate carryover balances and to identify balances
exceeding program, project or other funding requirements.

DC Process payments
Issue payment ingtructions, based on vaidated and approved invoices received from
contractors, grantees, vendors, etc.
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DD

EA

EB

EC

ED

EE

EF

Manage investments
Identify source of fundsto invest (e.g., Nuclear Waste fund from eectric utilities, oil producer
overcharge sdttlements). Invest fundsin minority financid inditutions.

Support Programs

M anage resour ces

Desgnate use of and respongihility for facilities, buildings, vehicles, and grounds to Departmental
eements. Allocate furniture, computer and communications equipment, and supplies. Accept
delivery and conduct regular inventories of physical resources to determine number, location,
condition, status and other relevant factors. Dispose of excess property.

Provide facility services

Provide facility and ste maintenance services. Provide utilities (e.g., water, sewer, hegt,
electricity, etc.).Provide telecommunication services (e.g., telephoneffax numbers, mail routing
symbols, and communications addresses).Distribute office space and schedule moves. Make
travel arrangements to include reservations for hotel, airlines, vehicle and arrange for travel
documents (e.g., travel authorizations, passports, visas).

Manage authorities

Empower employees or persons with rights and permissions to act in support of programs,
projects and tasks. Grant, maintain, and terminate authority to employeesto transfer authority to
another. Grant, maintain, and terminate authority to employeesto enter into agreements on
behdf of DOE. Grant, maintain, and terminate authority for employees and persons to represent
DOE postions. Grant, maintain, and terminate permission to employees and persons for
physicd accessto facilities and equipment. Determine, grant, maintain, and terminate permission
to accessinformation, data repositories, and secure resources. Determine, grant, maintain and
terminate personnd security clearances.

Provide expert opinion and advice

Collect and evauate data, information, and other opinions and advice from various sources
including advisory committees. Develop opinion and advice. Communicate opinion and advice.
Opinion and advice includes dl areas of interest to DOE including legd, technicd, financid,
procurement, human reations, ES&H, congressond and public affairs, and internationa
relations.

Resolve disputes

Receive and accept notices of disputes (e.g., clams, complaints, lawsuits, personned grievances
and actions, security clearances, whistle blower cases, |abor relations issues, contracting issues,
etc.). Negotiate, mediate, and arbitrate disagreements. Interview affected employees and
persons. Conduct hearings and issue decisons. Represent DOE in judicid and quas-judicid
proceedings (e.g., conduct litigation/representation).

Protect employees and per sons

Ensure that employees and persons are provided safe and healthful working conditions. Perform
monitoring of employees and persons to assess levels of exposure to harmful agents such as
radiation, lead, asbestos, etc. Perform analysis of employee work activities to identify potential
hazards, need for personal protection equipment, engineering controls and requirements for
traning. Perform medica evauation of employees to assess bodily injury from hazardous agents
(i.e., lead, beryllium, etc.).
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FA

FB

FC

FD

FE

GA

GB

GC

Manage Employees

Fill jobs

Prepare description including duties and respongihilities. Classfy job and determine grade leve.
Determine staffing gpproach, eg., hire from within DOE, or search outsde. Establish sdary
range and incentives. Determine sdlection criteria. Post vacancy announcement. Log
gpplications and evauate applicants. Interview applicants. Select preferred candidate and
make offer. Edtablish reporting date. Notify other gpplicants.

Compensate employees

Track time and attendance. Calculate deductions, overtime pay, and awards.

Furnish benefits

Determine bendfit entitlement (e.g., hedth, retirement, life insurance, counsding). Asss
employee in obtaining benefits.

Develop employees

Assess training needs, prepare individud development plans. 1dentify training sources from
within DOE and from outside organizations. Deliver training and career development services
(indluding tuition reimbursement).

Evaluate employees

Set performance standards, communi cate expectations with employee. Evaluate employee
performance. Communicate evauation to employee recognizing noteworthy performance and
aress for improvement. Establish performance improvement plan. Reward excellence; initiate
disciplinary actions. Counsel employee.

Manage I nformation

Egtablish information structures

Determine which DOE activities require standard information identifiers (e.g., B&R Codes,
officid file structure). Egtablish definitions of terms and requirements (e.g., data dictionary,
audits and edits). Didribute information structures. Assign identifiers.

M anage documents

Create documents, i.e., renderings of datain physical, eectronic, or other media. Determine
review and concurrence process. Track, store, retrieve, distribute, and dispose of documents.
Identify documents that require sendtive handling. Take measures to protect sendtive
documents. Identify documents required to be retained asrecords. Determine and comply with
record retention schedules and requirements. Transfer records to archival storage. Dispose of
records.

Implement information systems

Design, build, acquire, deploy, and support information systems -- hardware and software (e.g.,
operating system, telecommunications, and business applications).
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The Information Resources Catalog (IRC) documents and describes information systems and
technology platformsin use, or planned, within DOE. It provides a snapshot of the current gpplications
environment, based on a survey focused on systems pertaining to DOE corporate functions and other
DOE business functions of nationd interest.

The scope of the effort included systems that would result from enterprise-wide efforts underway or
planned; systems with data shared among DOE offices; or key business functions as defined in the
corporate Business Modd. Fied and Operations Office systems supporting program-specific
operations or containing data unique to a pecific ste were not within scope. Non-Federd, |aboratory,
and contractor systems were also not within scope.

The IRC provides areference to dl corporate information sources. 1t documents the distribution of
information resources among organizations. 1t o highlights opportunities to address such issues as.
data redundancy and accuracy, application redundancy, over and/or under utilization of technology,
degree of information resources sharing, and obsol ete technology.

IRC Process

Information about current systems and technology platforms was gathered initidly through the use of a
questionnaire digtributed to al Departmental dementsin late 1998, as part of the Headquarters
Information Architecture Project (HIAP) business case effort. The information is stored in a database
and includes the following components. name, organization, system owner, technica contact,
technology, age, cost, long range and short range plans. A current inventory of the 142 sysemsis
shown on the following pages.

During the DOE-IAP process, the IRC was updated as additiona data became available from the
BARs, especidly about IT corporate investments. The questionnaire developed for the HIAP effort
was used again to collect limited update information in July 1999 as part of the DOE-IAP.
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Current Inventory of Systems in the IRC

Advisory Committee Management Status System
Authorized Classifier Tracking System
Albany Internet Web Server
Annual Operating Plan
APPLIX Enterprise
Budget and Reporting Code System
Budget Execution Finance System
Business Management Information Systems for
Financial
Management
Business Management Information System (BMIS -
Net)
Budget Ranking System
Budget Table System
Computerized Appraisal Followup System
Consolidated Accounting and Investment System
Call-up Online Locator System
Condition Assessment Survey Program
Correspondence and Action Tracking System
Computerized Action Tracking System
Classified Document Control System
Classification Guidance System for Windows
Corporate Human Resources Information System
Contract CloseOut
Collaborative Management Environment
Communications Security
Consent Order Tracking System
Consent Order Tracking System Investment System
Corporate Executive Information System
Correspondence Tracking System
Congressional Transcripts and Testimony System
Departmental Audit Report Tracking System
Drug-Free Workplace Program
Departmental Inventory Management System
Departmental Integrated Standardized Core Accounting
System
DOE Integrated Safeguards and Security
Document Online Coordination System
Department of Energy Home Page
DOE Info
DOE Information Bridge
Departmental Training Information System
DP Management Reporting System
Electronic Freedom of Information Act
Electronic Commerce Web
Electronic Document Management System
Electronic Funding Administration System
Executive Information System
Enterprise Information System
EM - Procurement Assistance Data System
EM Commitment Tracking System
Employee Separation energy Pollution Prevention Info
Clearinghouse
Electronic Standard Forms

Environment, Safety and Health Management Plan
ER Calendar System
Executive Secretariat Executive Commitments
Information
System
Employee Self Service
Energy Time and Attendance
Explorer, DOE Directives On-Line
Foreign Access Records Management System

Fossil Energy WebPub
Functional Cost Reporting System
Financial Disclosure System
Funds Distribution System
Financial Data Warehouse
Facilities Information Management System
Financial Information System
Financial Information Variance Reporting System
Financial Management Information System
Frequency Management System
FOIA Tracking System
Fossil Research Energy Database
Foreign Travel Management System
Foreign Trip Reports Database
General Counsel Tracking System
Government Information Locator System
Headquarters Telephone Work Order Control System
Helpline
HQ Security Badging System
Headquarters Security Office
Integrated Document and Records M anagement
System
Industry Interactive Procurement System
Information Management for SC
Innovative Research Mailing List
Inventory
Interagency Personnel Act (IPA) Funding System
Integrated Planning, Accountability and Budgeting
System Information System
Information Products Database
Integrated Procurement System
Industrial Relations Reporting System
ITIPS
Integrated Technology Information System
Laboratory Database
LAN Registration
Laboratory Appraisal System
Lab Directed Research and Development System
Labor Distribution System management Analysis
Reporting

System
Nuclear Materials Management and Safeguards System
NS Cluster FOIA Database
Office of Management and Administration Controlled
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Correspondence
Openinfo
Occurrence Reporting and Processing System
Personnel Action Tracking System
Plant Acquisition and Construction System
Procurement and Assistance Data System
Program Activity and Location System
Property Accounting and Management System
Procurement and Assistance Tracking System
Payroll System
PC-Master
PCDOCS
Personnel Security Case System
Phone Listing
Proliferation Information Network System
Payroll Modeling Application
Past Performance Data Base
Procurement Request and Authorization Tracking
System
Project Management Information System
Progress Tracking System
Prior Y ear Construction Project Reporting
Question and Answer / Testimony Library System
Research and Development Tracking System
Research and Development Project Summaries
REPTRACK
Research Information Management System
Records Management Information System
Systems Applications Program
Small Business Innovative Research System small
Business
Status of Sensitive Compartmented Information
Clearance

Safety Environment Management Information System
System Management for Annual Requested Training

Subcontracting Reporting System
Small Business Technology Transfer System
Timecard
Timecard
Timecard - Labor Distribution - OR
Timecard - Labor Distribution - SR
Technical Information Monitoring System
Tracking System for the Secretary's Performance
Agreement

with the President
Travel Manager
Vital Statistics Personnel Tracking
Weapons Data Access Control System
Workflow Information System

The IRC from the 1998 survey is currently published on the web as the HIAP Enterprise Modd
through the Metis Visud Enterprise Architecture Planning (VEAP) toolset. The modd displaysa

graphica representation of DOE’s “as-is” gpplication environment with visua links to technologiesin
use and organizationa ownership. Searches can provide answers to such questions as. “What systems

at DOE use a specific technology, eg., Visud Basc?' or "What systems are associated with budget

data?

Initid analyss conducted on the IRC supportsissues that DOE-IAP addresses, e.g., evidence of data

duplication and system redundancy, aging application portfolio, and a complex, diverse, and

continuoudy aging technology base.
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The Data Architecture supports the objective that dl misson critica data are accounted for, well-
managed, and appropriately shared. It provides a data modd and common terminology for corporate
data dements to be developed and will add vaue to future system development initiatives.

The BARs analyzed the Business Modd and identified primary nouns to identify candidates for business
objects. Each business object is a person, thing, place or event about which DOE needs to keep data
in order to conduct itsbusiness. The BARs then crafted a definition that reflected their understanding of
each business object. The objects and definitions could serve as the primary source for a corporate
data dictionary.

DOE Corporate Data Architecture

Name Definition Identifiers  |Attributes/ Examples and Notes
&
Advice Opinion or informal recommendation source, date, |description, scope, |Comments made by an external
regarding a decision or course of time, subject |Jpurpose, expert on a proposed research
conduct. project in a telephone call;
response from a DOE lawyer to a
question from another DOE
employee about a possible
employee relations issue.
Agency Department or administrative unit of a |Title, acronym, |Description, role, Executive and legislative
government. type, ID address, contact branches (Congress, HUD, DaD,
Number numbers (telephone, [Dept of State, State Gov't bodies;
fax, web address) [international entities
Agreement JArrangement between two or more ID #, Title, Subject, Scope, Contract, grants, permits, MOU,
parties as to a course of action, Date, Parties, [Period of treaty, collective bargaining;
including identifying the roles and type (MOA) Performance, visas, certifications, CRADAs,
responsibilities of each party. Funding; terms and  [labor management agreements
conditions
Authority Official, specific rights/permissions type, date, source, duration, rights, warrants, delegation
(other than those normally contained in Jname, level, scope orders, access rights to
a job description) assigned to an number/code |information, facilities, data,
lemployee, person, and/or job. personnel clearances, electronic
signature and authentication,
credit card
Award Monetary and non-monetary honor name, type, description, purpose, |Lawrence, Fermi, scientific and
given to organizations, persons, and |date frequency, technical
DOE employees. competition
Benefit Package of services and programs date, name, description, duration, |includes: Health and life
provided to employees. type, grade terms and conditions [insurance, counseling services.
Budget Estimated funds required for goods lyear, type, amount examples: planning estimates,
and services, work to be performed, [organization budget recommendations, budget
or other financial requirements. proposals.
Compliance [Conformity with formal or official date, type, methodology, result Jaudit report, certification
requirements. mandate, \validation, incident report
Departmental
element, name
Cost Dollar value of goods and services Date, name, |amount, fiscal year, [employee salary, etc.
received, work performed, or other type period covered,
financial responsibilities that result in a currency, estimated,
commitment to expend Federally historical
appropriated or other funds.
Departmenta |Organizational unit of the Department |[Name, codes, [function, mission S-1, Operations Offices
| element of Energy (DOE). acronym
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Name Definition Identifiers  |Attributes/ Examples and Notes
&
Dispute Disagreement or controversy among [type, date, description, personnel grievances and
interested parties. number, title  |resolution, status actions, security clearances,
whistle blower cases, labor
relations issues, contracting
issues, etc.
Document A rendering of data in physical, name, number, |Content, description, |These renderings can take
electronic, or other media. type, date format, media, \various forms such as hard
sensitivity, record copy, analog or digital
indicator recordings, electronic files
Employee Person who holds an appointment to a |ssn, position [physical description, |Does not include contractors
position in DOE. control # name, types, grade,
job title, KSA
(knowledge, skills,
and abilities)
Facility Business functions that support or are Jname, type description, level, Utilities, telecommunication, site
service auxiliary to program and project maintenance, building security,
goals/operations. copy and transcript services,
travel services
Funds Dollars available for expenditure for a |code, title, amount, reserve,
specific objective or program, project, [fiscal year obligated, authorized
or task.
Goal Desired outcome. Title, type, source, content
date
Incident Significant event or required type, date, sensitivity, severity, [|Injury, accident, nuclear/chemical
reportable occurrence location associated program, [release, security violation
duration
Information |[Set of identifiers of entities that the code, title, definition, effective  JResource identification number,
structure Department manages, including: date, type date, status B&R Number, organization code,
projects, processes, persons, employee number, position
resources, funds, organizations. number, task and project
numbers; general ledger; chart of
accounts
Information [Hardware and software (e.g. Name, type, |Description, status, |LANs, SQL, servers, Windows
system operating systems, communications, |acronym components NT, CHRIS
and business applications) that
support management of DOE data and
business functions.
Inquiry Question or statement from a Identifier, type, [Content, description, |FOIA inquiries, Congressional
stakeholder or customer to which DOE |date, source [format, sensitivity Q&As, public inquiries
responds or makes an employee or
person available.
Intellectual JRights in products of the mind or name, date, concept, description, |patents, copyrights, trademarks,
property intellect (intangibles) as defined by type, number [formulae, process, [trade secret
law. value
Investment JCommitment of funds with a view to  |date, type, amount, rate of deposits in minority banks
safeguarding them while earning a return, organization,
return. duration
Job Duties and responsibilities of a future [Title, Position |position description, |Computer Specialist, Management
or existing employee. Control job series, type, role, |JAnalyst
Number, date |[status
of creation,
Jgrade
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Name

Definition

Identifiers

Attributes/

&

Examples and Notes

organization, which sets the direction
and boundaries of its activities.

Mandate Specific instruction or requirement. Order Number, JAuthorization Program/project guidance, law,
Date, Reference, regulation, directives, orders,
Topic/Subject |Authorizing Office,  |policy, budget calls,
Matter Text, Times, Type, [programmatic guidance issued to
Concurrence and contractors and labs,
Approvals management principles;
legislation (e.g. Clinger-Cohen
Act); requirements (reporting,
financial, procurement,
personnel, operational,
programmatic).
Measure Standard of evaluation. type, unit, scale, performance measure; personnel
organization, |dimension, period, performance standards;
date description
Mission Purpose of an Departmental element or Jcode, date statement, scope

Organization

IA group of people that has ongoing
membership, a body of officers, and a
set of regulations.

ID #, Name,
JAcronym, type

Purpose, scope,
description,
governance,

Indian nations, international
organizations; standards bodies,
inter-agency groups,
professional organizations;
formal review bodies such as
Advisory Committees

and Services

*

Outreach Public gathering of persons or Date, name,  |Description, duration, |[Meetings, conferences,
event organizations of interest to DOE. type, location |importance, competitions, e.g., Science Bowl,
participants media events.
Payment Cash disbursement to liquidate costs. [|date, name, amount, description |Checks issued by Treasury.
type
Person Individual who is of interest to DOE Name, type address, phone, Representatives from other
because of expertise, influence, e-mail, role, Government agencies (e.g., OMB
status, and/or relationship to program nationality, employer, |staff, members of Congress),
area. ID, gender candidates for Departmental
awards, persons contacted for
expert advice, persons located at
institutions where work is or
proposed to be performed,
members of the public, individual
stakeholders
Position Official view on matters of interest to |date, name, |description, Comments on proposed
DOE. type concurrence and legislation, public statements,
approvals news articles, expert
recommendations provided by
DOE employees during project
oversight, responses to inquiries,
testimony.
Products Results of a program, project, or task. |date, name description Research, cleanup, technologies,

stockpiles

funded, coordinated, and carried out
over a prescribed period of time that

results in a prescribed end product.

acronym, type

Program Grouping of projects and/or processes |name, code, [scope, subject, Fusion Energy, EM Privatization,
with common attributes, associated acronym content Cyber Security, Financial
with one or more program, project or Management
task.
Progress Movement towards a goal or objective. |date, name, Description
type,
Project Set of activities discretely managed, [name, code, [scope, description, |Examples: NIF, ASCI, SNS, BMIS,

content, schedule,
management planning
and control.

Classified LAN, Human Genome
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Name Definition Identifiers  |Attributes/ Examples and Notes
&
Proposal Offer to do work, or provide products [title, number, [dollar value, technical [May result in contract, grant,
and services, which is submitted to date, type approach, business |cooperative, or international
DOE for consideration. management, key agreement or other agreement.
personnel,
exception/deviation
Resource Physical property used to accomplish [Jtype, identifier Jdescription, location, [equipment, facilities, space,
2 mission, program, project, task, or age, quantity; supplies, buildings
goal. availability
Risk Possibility of loss, failure, threat or name, type probability, market, financial, litigation,
other undesirable consequences. description, security, contracts, management,
|impact/evaluation, safety, energy, national security,
consequences environmental quality,
contingency
Solicitation  |Request for an offer to do work. name, number, |[Method of Request for Proposals (RFPs),
date, code, announcement, Program Announcement, letter
type statement of work, requesting Field Work Proposals
terms and conditions, |(FWPs)
area of interest,
duration, schedule,
deliverables
Strategy Proposed approach to accomplisha  |Jname, number, Jsubject, description, [|acquisition strategy; technical
project or process, or to achieve a date, type duration, scope, strategy, implementation strategy,
goal or mission. assumptions, funding strategy, risk mitigation
constraints strategy. NIF.
Task A discrete unit of a project or process. [title, number, Jwork description, The lowest level of work for the
date schedule, milestones |DOE-IAP data model. Prepare a
plan, evaluate a proposal,
|interview candidate
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The DOE Applications Architecture defines a set of applications that will support the shared data

environment and provide the automated capabilities to store, share, and use data needed to conduct the

Department’ s business efficiently. The Applications Architecture does not design systems or collect
detailed requirements. The Applications Architecture addresses capabilities of existing, planned, and
future applications to form a complete picture of the vehicles needed for ddivering data resources and
accomplishing business activities. The Applications Architecture is akey component in building the

Implementation Plan.

In defining the applications in a shared data environment, it is beneficia to plan for managing data
separately from the applications that actually processthe data. Repositories enable multiple
gpplications to use the same data without duplicative maintenance. The BARs reviewed the Data
Architecture and defined a number of repository gpplicationsto manage data. The BARS then
reviewed the business functions to identify specific automated capabilities to support the functions
outlined in the Business Modd and defined the systems agpplications needed for those purposes.

Corporate DOE Applications Architecture - 35 Proposed Applications

Agency Information Repository
(AIR)

Name | Purpose I

To provide one source of basic information about governmental bodies that
DOE does business with.

Agreements Information
Repository (AGIR)

To provide a uniform file of basic data on all of DOE’s contractual and other
agreements to enable efficient aggregation and availability of important
information.

Authority Management System
(AMS)

To support the granting and withdrawing of the full range of authorities of
DOE employees and others with whom DOE does business

Award Support System (AWSS)

To provide an automated system to facilitate the processing of the full range
of awards that DOE bestows on individuals and organizations and to have a
complete record of such honors.

Departmental Element
Information Repository (DEIR)

To maintain a uniform and current file of basic data on all of DOE’s
headquarters and field organizations and subunits to support other
automated systems across the enterprise and to assist in communication
both within DOE and with its customers.

Departmental Position
Repository (DPR)

To provide a reliable and complete source of official stands taken by DOE
officials to help assure consistent views and understandings on important
public and operational matters.

Departmental Position
Support System (DPSS)

To provide a comprehensive mechanism to develop and track the
formulation of DOE official views and to provide an historical record of how
those views were reached.

Dispute Tracking System
(DTS)

To provide a system to facilitate the processing of dispute actions and
provide the ability to track such actions and collect basic data about them.

Document Management
System (DMS)

To maintain a current and comprehensive electronic library of the full range
of documents generated by, or of interest to, the Department and to facilitate
their identification and access.

Employee Information
Repository (EIR)

To provide a uniform, complete, and current source of basic information
about all DOE employees that can be readily accessed and is properly
protected from the release of sensitive material.
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Employee and Job
Management Information
System (EIMIS)

Name | Purpose I

To provide an automated process to assist in the processing and tracking of
information related to the filling of DOE vacancies; and the compensation,
evaluation, and training of DOE employees.

Executive Information System
(EIS)

To provide high level DOE officials with current and accurate summary
information on important Departmental policies, programs, operations,
issues and initiatives.

Exposure and Medical
Monitoring System (EMSS)

To provide a comprehensive and uniform system to track and help analyze
health related information about DOE employees, contractor personnel and
the public; provides reliable and up-to-date record of medical related data.

Facility Services Information
System (FSIS)

To provide a mechanism to access fundamental data about utility,
maintenance, and other support services at DOE facilities to assist in
analyzing trends, identifying opportunities to reduce costs, improving
operations and responding to questions from outside DOE.

Funds Management System
(FMS)

To provide comprehensive, uniform, accurate, and complete system to track
and account for the allocation, obligation, and expenditure of funds available
to DOE; available at all program levels to allow consistent management of
financial resources with ease of use.

Incident Reporting System
(INRS)

To provide a uniform, DOE-wide system to assure the timely, complete and
accurate reporting and storing of information on operating incidents at DOE
and contractor facilities.

Information Structure
Repository (ISR)

To provide a comprehensive, official and current file of the name and code
identification of important categories of information such as B&R codes,
contractor identification, and employee categories.

Information System
Investment System (ISIS)

To provide a comprehensive, current and widely available source of
information about information management systems under consideration, in
development, and already implemented.

Information Technology
Architecture Repository (ITAR)

To provide the official, comprehensive inventory of a variety of data related to
DOE'’s information architectures.

Inquiry Response System
(IRS)

To provide an automated system to track the receipt, processing, approval
and transmission of responses to inquiries received by the Department.

Intellectual Property Index
System (IPIS)

To provide source of DOE-wide, current information on a wide range of
intellectual properties such as patents and copyrights that will permit DOE-
wide access and aggregation of data.

Internal Audit/Assessment
Management Support System
(IAAMSS)

To provide the automated capability to assist in the preparation of audits and
assessments; and to access audit/assessment status information and
historical data.

Investment Tracking System
(ITS)

To provide an automated system to record data about the investment of
funds in various financial institutions as required by law; provides access to
complete, accurate, and up-to-date information.

Mandate Information
Repository (MIR)

To develop an automated and categorized system of information concerning
various nature, content and applicability of laws, regulations, guidance,
directions, and orders affecting DOE programs and operations whether
imposed by outside bodies or promulgated internally.

Mandate Issuing System (MIS)

To provide a system to track and record the development and issuance of
DOE guidance, policies, directives, orders and other forms of internal
mandates.
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Organization Information
Repository (OIR)

Name | Purpose I

To provide an easily accessible, accurate, complete and current source of
basic information about non-governmental organizations with whom DOE
does business such as contractors, grantees, public interest groups and

suppliers.

Person Information Repository
(PIR)

To provide a readily accessible and reliable source of basic information
about non-employees who are of interest to DOE because of their positions,
interest, authority, or roles such as advisory committee members,
researchers, members of Congress, Administration officials and contractor
personnel.

Physical Property (Resources)
System (PPRS)

To provide a comprehensive and complete DOE-wide repository of
information about government-owned property that is readily accessible, can
be aggregated, and is available for a wide variety of analyses such as
condition, assessment, age, value, and maintenance requirements.

Planning and Budget Support
System (PBSS)

To provide a comprehensive system, capable of being used at all
Departmental levels, to facilitate tracking and recording of information about
the analysis, development, decision making, and establishment of plans
and budgets.

Procurement and Financial
Assistance System (PFAS)

To provide a department-wide system to facilitate the processing of contracts
and grants and to provide uniform data for aggregation and analysis.

Program Information
Repository (PMIR)

To establish an official comprehensive and current file of basic information
about DOE programs to be readily available within the Department and to
outsiders.

Progress and Cost
Assessment System (PCAS)

To provide a DOE-wide comprehensive system to help evaluate and record
actual work progress and costs compared to establish goals, schedules,
and projections.

Project Information Repository
(PJIR)

To establish a comprehensive, consistent and current source of basic
information about the Department’s projects that is readily accessible both
within and outside the Department.

Task Approval System (TAS)

To provide a flexible, automated system to record the assignment of tasks to
DOE employees and contractor personnel and track the progress in
accomplishing those tasks.

Travel Arrangement System
(TRAS)

To provide a system to facilitate the arrangement of official travel by DOE
employees.
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A technology architecture framework provides a DOE-leve view of information important for IT
management viaavariety of products. Each serves an important supporting purpose within DOE-IAP.

A set of proposed technology guidelines. These guiddines serve as unifying principlesto guide
decison-making and implementation of technologiesat DOE. They provide more specific
guidance than the principles established for DOE-IAP, but are fully congstent with them.

A standard taxonomy of technology elements. For hightlevel planning activities, having clearly
defined technology elements makes it eader to grasp the totdity of the technica infrastructure.
Having a standard taxonomy of technology dements ingtitutionalized and used Department-wide
ensuresthat IT planners are working to the same overdl plan, thus facilitating interoperability and
sandardization of the planning process.

A repository of baseline information about products currently in use within each
technology element. Knowing what products are in use facilitates effective technology lifecycle
management, making it eesier to target specific products for retirement or to begin migration to
new platforms and standards.

Detailed planning guidance for each technology element via technology positioning
statements. Having guidance for tactica (1 to 3 years) and strategic (more than 3 years)
deployment and support options, aswell as product containment and retirement guidance,
facilitates project planning, purchasing decisons, and interoperability andyss.

Association of technologiesto business needs as expressed in the ar chitected
applications. For planning the details of technology deployment, each architected application is
linked to the technology dementsit requires. Each gpplication project further defines the detalls of
those requirements. Linking the technologies to gpplications ensures that technology is deployed
a the right time and that the technicd infrastructure anticipates and meets business requirements.
DOE-IAP recommendations address this need for coordinated deployment and potentia projects
that should be considered.

This gppendix contains the technology guiddines and the taxonomy.

DOE Information Architecture Technology Guidelines

1.

Business M odel Basis - The DOE information technology architecture will be based on a
digtributed, event-driven, networked mode that mirrors the DOE business mode.

DOEwide T Service - The DOE infrastructure for information technology will enable DOE
cusomers and business unitsto use IT asagenerdly available utility that provides generic
information services. Technologies and systems will be deployed that will provide DOE with an
integrated IT infrastructure (e.g., a fandard computing environment).
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10.

11.

12.

High Rédiability - Technology sysemswill provide the highest possible rdiability. Rdiable
sysems are defined as those that are free of disabling defects and meet business-driven availability
and performance requirements.

Minimal Complexity - Interdependencies among systems and technologies will be minimized to
reduce complexity, where possible.

Limited Computing Platforms - Technicd diverdty will be controlled to minimize the cost of
maintaining expertise in and connectivity between multiple processing environments. The number
of computing platforms will be limited to those required to support DOE business activitiesin a
cogt-effective manner.

Open-Systems - Applications are independent of specific technology choices and therefore can

operate on avariety of technology platforms. Implemented technol ogies should have the following

capabilities.

» Portable: run across multiple platforms

» Scdable: operate on higher- or lower-performance platforms; handle significant increasesin
processing or storage volumes

» Interoperable: runin a heterogeneous environment

» Compdible: preserve the investment in existing software and enable technology advancesto
be integrated with other components

System Development M ethodology - A System Development Methodology (SDM) that
reflects best current industry practices will be implemented.

COTS - To the maximum extent possible, DOE will buy commercid, off-the-shelf software
gpplication systems (COTS) to meet DOE business objectives.

Data Stewar dship - Data and information will be managed as a DOE resource. Data qudity and
integrity will be assured.

Data Validation and Digtribution - Data should be captured and vaidated once at its source.
Datawill be digtributed or replicated such that users information needs are met, congstent with
the defined requirements for system performance and availability and security.

Data Sharing Across Systems - The computing environment a DOE will engble
cross-functiond (business unit) data to be shared across DOE legacy systems and new data
systems.

Enter prisawide Security - An enterprise security infrastructure will exist a dl levels: software,
hardware, and network. Security solutions will be as transparent as possible. Data security will
be designed into al architectural e ements, baancing accessibility and ease of use with
requirements for the protection of data.
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13. Access Security - Accessto DOE data and technologies will be controlled. The control policies
and mechanisms will ensure free flow of information within DOE without putting the Department's
or its customers business at risk.

Technology Element Definitions

1. Application Development Toolset - Suite of tools used for development of corporate
applications.

2. Application Development L anguages - Programming languages for development of corporate
goplications.

3. DataMining - Toolsfor the analysis of data for relationships that have not previoudy been
discovered.

4. Decison Support Tools - Search, summarization, and presentation tools that perform analysis of
information to discover meaningful correation and trends in large repositories with what-if scenario

capabilities

5. CASE Tools - Computer-aided software engineering (CASE) tools use computer-assisted
methods to organize and control the software development process. CASE tools provide
capabilities for modeling database structures, applications, and business processes. Repositories
store metadata to facilitate reuse and possibly sharing among tools.

6. Web Development Tools - Tools used to produce applications or products via the world wide
web.

7. Application Ddivery - Tools - Centralized deployment of software applications.
8. Storage, Backup and Recovery Tools - Data storage, retrieva, and 0ss prevention.
9. Document Management Tools - Storage, indexing, and retrieva of dectronicfiles.

10. Digital Multimedia M anagement - Capture, indexing, storage, and retrieval of photographic,
video, and audio files.

11. Middleware - Three main classes of software provide basic data transport from source to
destination
< Communications Middleware - facilitates program-to-program communication.
< Data Management Middleware - facilitates reading and writing to distributed databases or
files.
< Patform Middleware - provides an execution environment for gpplication logic.

12. Remote Access Client - Client services software for laptops, hand held computers, and Personal
Data Assigtants (PDAS) to access the DOE network from remote Sites.
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13. Browsers - Client programs that employ W3C standards to access and display information.

14. User Software Tools/Suites - Commercid off the shelf (COTYS) applications used to cregte,
read, and manipulate the € ectronic documents common to most enterprises.

15. Directory Services - Cross-platform system which permits secure access to network-wide
SEViCes.

16. Network & Systems Management - Software which provides asset management, problem
tracking/escal ation and resolution, and desktop configuration management Services.

17. Database Management Systems - Provide access and control of data and include enterprise-
wide database management systems (DBMS) and workgroup DBMS.

18. Workstations - Microcomputer systems (including laptops and PDAS) that are used by end-
users.

19. Servers - Scaable computers supporting enterprise applications.

20. Transport Infragtructure - The cabling, hubs, switches and routers which form the
interconnection of network nodes. They include twisted pair, coaxid, fiber, and wirdess
technologies.

21. Telecommunications Carrier Services - Information service provider services and protocols
for the transmission of data over atrangport infrastructure. Telecommunications encompasses dl
types of data transmissions. voice, video, phone, fax, and did-in services that enable access to
DOE network and information services from remote Sites.

22. Network Protocols - Standards for the packaging of information streams for dl types of
telecommunications.

23. Workstation Operating System - Software for the workstation computer that manages dl the
other programs running on a computer.

24. Server Operating Systems - Software for scalable enterprise servers, and specid purpose
sarvers (e.g., CD-ROM, application, and proxy servers) that manages al the other programs
running on a computer.

25. Access Control Security Service Tools - Assurance of appropriate user access to network-
based gpplications, including intrusion prevention and detection.

26. VirusProtection - Software that detects and removes viruses. Part of the security service tools
suite to safeguard computer based corporate information security at the desktop with its
vulnerability to viruses and at the network level.
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27.

28.

29.

30.

31

Data Encryption - Another security service tool that secures data before, during, and after
trangmisson.

Digital Signature/Authentication - A robust security service tool to safeguard computer-based
corporation information security. ldentifies both the origination and detination points of an
electronic message, providing guarantees of authorship and guarantee againgt forgery.

M essaging, Calendar, and Scheduling - Collaborative services providing multi-user interaction
through enterprise-based e ectronic mail and calendar systems.

Multi-point Conferencing - Ability to ddiver teleconferencing at the desktop integrated with
interactive workgroup applications and network transmission of audio and video. These
collaborative services may include videoconferencing, collaborative editing and document sharing.

Workflow - Automated structuring, organization, and movement of work to conform to actua
business processes. Another collaborative service supporting interactive work-group sharing.
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Appendix 8

Implementation Plan and Recommendations
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Implementation Plan and Recommendations

The Implementation Plan and Recommendations provides an overdl framework to move from a
planning exercise to a Departmenta practice. Itisahigh leve blueprint for trangtioning to a new way
of determining IT direction and making IT investments. The plan covers a 5-year horizon for
applications projects. It isrecognized that the Busness Modd and the architectures will need to be
periodicaly updated to assure that they reflect the Department’ s changing priorities and advancesin IT
products. The plan dso reflects that architectures will be implemented incrementally in congderation of
resource restrictions.

Since DOE-IAP had a specific scope, the plan is not complete in al aspects, principaly regarding the
implications of acomprehensive Technology Architecture. The plan focuses on the Applications
Architecture and provides a vauable toal for prioritizing the development of applications projects,
edimating their development costs, and providing a means of determining the impact of rescheduling
project development and implementation.

The plan envisons the completion of the Technology Architecture as a future activity. When
completed, the Technology Architecture would be used to define technology projects to provide the
hardware, software, and connectivity needed to support the gpplications projects. Aswith the
gpplications projects, the technology projects, grouped as a technology deployment plan, would be
costed and scheduled so that they could be in place when required by the applications projects.

In addition, the team’ s recommendations identify a number of additiond activities as part of the overdl
drategy. Preparation of detailed descriptions, cost estimates, and schedules for these activities are
beyond the scope of DOE-IAP, but should be undertaken as a priority following the submission of this

report.

Finally, this section provides a cost estimate for implementing a Departmenta corporate I T architecture
to give decison-makers a generd idea of the costsinvolved. Costs for developing each of the
applications projects were made based on awidely-used estimating tool. In order to provide atotal
cost estimate for Strategic planning purposes, assumptions were made for the other project eements.
The figures need to be verified after the Technology Architecture is completed and the other activities
are defined in greeter detall. Also, agreat ded of andyss of existing systems will be required before
moving into a shared data environment. New systems development will require the evauation of
current corporate systems to identify overlaps and the path to dignment.

It must be emphasized that the numbers presented here are initid estimates for planning purposes only.
Some team members expressed concern that the numbers presented may be substantialy low. In
addition costs may rise if the development of the applicationsis stretched out from the example given.
Further, there is concern that the rough estimate for technology investments and management processes
is highly uncertain until the technology architecture is completed and detailed implementation plans are
prepared. The preparation of budget quaity estimates can only be developed after completing the
tasks described above.
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A 5-year budget estimate (in FY 2000 congtant dollars) has been derived that isindicative of the level of
funding needed for implementation of the DOE corporate IT architecture as established by DOE-IAP
asfollows

Application devel opment $125 million
Technology invesments 60
Management processes _35

$220 million

The estimate for application development costs was developed by the DOE-IAP support staff using an
industry-recognized estimating toal (i.e., KnowledgePlan from Software Productivity Research, Inc.)
and was discussed with the BARs. The estimates for technology and management processes were
derived by ClO gaff using the gpplications and DOE-IAP recommendations as a basis for costing.
These estimates do not include the cost of Federa staff.

Deveoping the gpplication priority sequence was accomplished in three steps. Initidly, gpplications
were ordered on the basis of identifying those which create, before those that use data. This produces
a sequence that, asawhole, isthe least costly to develop. In addition, the team ordered the
gpplications based on four business factors. complexity of developing the gpplication, readiness of the
respons ble organi zation to undertake the gpplication development, capability of existing systems, and
potentia added vaue of the new system. Consolidating these two steps yielded the final priority order
for gpplications development. Most of the top priority applications are repostories for basic data
relating to such subjects as DOE organization structure, employee information, contractors and
proposers, DOE programs and projects. In addition, ahigh level evaluation of existing systems
identified those which have the potentid of being used partidly or completely to provide the
functionality called for in the architected applications.

Development costs and schedules for the proposed gpplications are shown in the following chart and
were based on an optimum schedule for a 5-year planning horizon. Assumptions consistent with DOE
practice and policy were important factors, such as a preference for COTS deployment and web-
enabled gpplications. The costs only cover application development; no maintenance, operation or
equipment costs are included. These estimates should provide a starting point for considering
dternaives. However, it should be noted that deviation from this optimum schedule will increase the
total cost.
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Applications Projects: Schedule and Estimated Costs
Constant FY2000 Dollars in Millions)

Application Name FYO1 FY02 FY03 FY04 FYO5 Total
Departmental Element Information Repository 0.7 0.3 1.0
Information Structure Repository 1.0 0.7 1.7
Employee Information Repository 0.5 0.4 0.9
Employee and Job Management Information System 3.4 1.8 1.8 1.8 1.8 10.6
Organization Information Repository 1.0 1.0 2.0
Agency Information Repository 0.8 0.8 1.6
Funds Management System 2.2 1.7 1.2 1.0 1.0 7.1
Executive Information System 0.4 0.6 0.2 0.4 0.4 2.0
Document Management System 2.3 2.3 3.0 3.0 2.0 12.6
Mandate Issuing System 0.2 0.5 0.5 1.2
Mandate Information Repository 0.9 0.5 0.5 0.5 0.5 2.9
Authority Management System 0.5 1.0 1.0 1.0 0.5 4.0
Program Information Repository 0.3 0.7 0.3 1.3
Project Information Repository 0.2 0.7 0.3 0.1 0.1 1.4
Planning and Budget Support System 1.0 2.7 2.6 2.0 2.0 10.3
Progress and Cost Assessment System 1.5 2.0 2.2 0.7 0.5 6.9
Agreements Information Repository 2.0 1.3 1.1 1.3 1.1 6.8
Procurement and Financial Assistance System 1.4 3.4 4.4 2.2 11.4
Incident Reporting System 1.5 1.5 1.5 0.2 4.7
Departmental Position Repository 0.6 0.8 0.8 2.2
Exposure and Medical Monitoring System 0.5 2.1 1.4 4.0
Departmental Position Support System 0.3 0.5 0.5 1.3
Dispute Tracking System 0.5 0.5 1.0
Person Information Repository 0.6 0.5 1.1
Inquiry Response System 0.9 0.9 1.0 2.8
Information System Investment System 0.7 0.4 1.0 2.1
Information Technology Architecture Repository 0.4 1.0 1.5 2.9
Travel Arrangement System 0.8 0.7 15
Internal Audit/Assessment Management Support System 0.6 0.8 1.5 2.9
Physical Property (Resources) System 0.7 1.1 1.5 3.3
Facility services Information System 1.0 1.1 1.2 3.3
Task Approval System 1.2 1.0 2.2
Intellectual Property Index System 1.2 1.1 2.3
Investment Tracking System 0.6 0.6
Award Support System 1.3 1.3

Application Development Total ~ $18.9 $21.9 $25.3 $30.7 $28.4 $125.2

Recommendations

The products completed in DOE-IAP reflect ahigh level view of DOE' s business activities, information
requirements, and a planning direction. They offer a strategic assessment and provide a road-map for
implementation. The task now isto turn the DOE-IAP project into a DOE process for information
technology decison making. Thereisasgnificant cogt of indituting and maintaining such a process.
However, it seems clear that there is even a higher cost in both financid and performance terms of
continuing a fragmented, uncoordinated approach to information management. Further incentive for
change is the need to comply with Congressiona and Adminidration directives to indtitute an
architecture-based decison making process to judtify information technology investments. Itis
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recognized that a period of trangtion is required before the recommendations devel oped in the DOE-
AP project can be implemented.

The specific recommendations that follow are intended to keegp the momentum going and to undertake,
in an incrementa series of steps, essential tasks required to move the processalong. These
recommendations fal into severd categories. Thefirst two relate to indtituting, Department-wide, an
architecture-based information technology decision-making process, the first step in moving to anew
paradigm. The third recommendation identifies follow-on work to extend the scope of the DOE-IAP
project beyond what was possiblein DOE-IAP. Next, it is recommended that fundamenta data
management cagpabilities, long overdue, be put in place which would be needed for any Department-
wide information system. Recommendation 5 concerns andyzing some possible incons stencies among
the DOE-IAP plan, the CIO IT Infrastructure Project, and the Cyber Security Architecture. The next
recommendation, number 6, is made to initiate the highest priority applications projects. Lagtly, two
find recommendations concern completion of the technology architecture.

1. Ingtitutionalize the principle that future infor mation technology decisons must conform to
established information ar chitectures

Rationale

*  Responds further to Congressiond legidation and Administration policy concerning the need to an
indtitute architecture-based decision making process to support informetion technology investment
proposals.

* Leadsto the establishment of a systematic and logica process to identify, develop and acquire the
information needed to carry out DOE’ s business activities.

*  Provides amechanism for establishing a needs- and performance-based approach to prioritizing
gpplications developments and acquisitions.

Implications
*  Changesthe way DOE develops and acquires information technology; requires clear top leve
direction and support. Changesinclude the following.

» A dructured, architecture-based planning process needs to be established and enforced for
the development and management of information architectures and systems, and for acquiring
requisite technologies.

» The DOE-IAP architectures need to be maintained and updated on aregular basis.

» All DOE organizations information technology investments must not conflict with established
architectures and development priorities.

» The DOE capitd planning process must be integrated with established architectures.

» Theculture of the Department needs to change to achieve buy-in, driven by abroad program
of training, education, and management leadership.
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2. Ingtitute a processto ensurethat all on-going and futur e cor por ate infor mation technology
projects and investments are consistent with established infor mation ar chitectures

Rationale

Carries out Congressiona and Adminigtration directives.

Provides the forma mechanism to assure that investments and architectures are aligned.

Helps assure that the most important information technology projects and investments are
prioritized; duplications and unnecessary overlaps are avoided, and funds are expended efficiently
and wisdy.

Provides the mechanism for architectures and plans to be modified to respond to new information
and circumstances.

Implications

The Department needs to establish aformal, DOE-wide process.

On-going projects need to be reviewed againgt established architectures and prioritiesto
determine whether there are significant conflicts.

Requisite human and financia resources need to be provided to establish and manage the process.
The process must be coordinated with DOE budget process.

There needs to be a mechanism to provide feedback from corporate projects to the architectures
as part of an architectura update process.

Program offices, with assistance from the CIO, are responsible for assuring that their non-
corporate information technology projects and investments are not in conflict with established
architectures.

3. Extend the scope of the DOE-IAP project to include business functions that could not be
sufficiently addressed

Rationale

The DOE-IAP project developed a high level strategic plan based on amodd of DOE’ s business
functions and various information architectures.

A more comprehensve andlysis of DOE’ s business functions and their impact on the architectures,
particularly regarding field operations and contractor activitiesis required.

Further andysiswill help assure a DOE-wide understanding and “ buy-in” of the purpose,
methodology, and vaue of indituting a structured architecture gpproach to guide information
technology investments.

Implications

Requires the support of efforts by Lead Program Secretarid Offices to extend the DOE-IAP
information architectures for their particular Headquarters and field requirements.

Careful planning is needed to establish objectives, performance measures, redigtic schedules,
resource reguirements.

Requires the commitment of resources by LPSOs, fild organizations and the ClO in supporting
role.

Requires coordination among DOE Headquarters and field organizations to incorporate findings
into the corporate architectures.
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*  Recognizes the necessity of establishing non-corporate architectures in program organizations to
meet their own information requirements.

4. Establish a cor porate data management function, including oper ating procedur es. | dentify
cor porate and programmatic responsbilities.

Rationale

»  TheHIAP project found that there no effective data management processin place

»  Thereisno current, comprehensive sysem in DOE to manage the identification, definition,
collection, stewardship, and control of data.

* It will not be possible to indtitute an architecture-based information technology planning and
implementation system without cregting and establishing these critical capabilities.

Implications

* Itisnecessary to establish and maintain data dictionaries, standards policies, control and approva
processes, control management procedures and smilar infrastructure requirements. They need to
be digned with the architectures.

» Policiesand procedures need to be prepared to ensure that these capabilities are in place and
functioning well.

» A datamanagement capability needsto baance the need for gppropriate participation by affected
organizations with the need for timely closure on issues.

* Itisimportant to identify corporate and programmetic respongbilities.

* Thisisahigh priority requirement needing top level support and the commitment of the necessary
resources.

5. Conduct an independent analysis comparing the DOE-I AP ar chitectures and
implementation plan, the Cyber Security Architecture, and the plansto implement the CIO IT
I nfrastructure Project; recommend stepsto resolve any inconsistencies.

Rationale

*  Thereare concernsthat these three initiatives may contain incompatible or conflicting
recommendetions.

*  The DOE-IAP project isto provide the framework for dl information technology investmentsin
DOE.

* Itistherefore necessary to identify and resolve possible conflicts, ggps and incons stencies among
planning efforts.

»  Thiswould demondrate that DOE has indtituted an architected information technology planning
and decision making process, and would serve as an early model of how to address potentia
conflicts

Implications

*  Anindependent andyss should be prepared to examine these plans, identify issues and problem
areas, and recommend resolutions.

»  Because of the need to address any possible problems quickly, this andyss should be completed
as soon as possible.
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6. Prepareplansand funding estimatesfor the highest priority applicationsidentified by the
DOE-IAP project

Rationale

*  HIAPfound evidence of data duplication, system redundancy, and a sgnificant number of systems
requiring replacement or enhancement.

*  The DOE-IAP architectures and implementation plan provide a sufficiently complete Strategic view
of DOE’ s business activities and shared corporate data requirements.

*  Tokeep up the momentum of the DOE-IAP process, work should be started on detailed planning
in order to implement development for the highest priority applications.

*  Prdiminary work, such asthe updating of methodologies, can beinitiated, even while further
examination of the business functions and applications is undertaken and the Technology
Architecture is completed.

»  Starting these projects will initiate the implementation of specific DOE-IAP gpplications project
recommendations and demonstrate top level support for the work done.

Implications

»  Thiseffort will have to be well planned and thoroughly coordinated with on-going systems
development projects, methodologies will have to be reviewed and updated for consistency with
the architectures.

e Additiond examination of the business model and data architecture is required to define these
productsin grester detail.

»  Suffident human and financid resources will have to be committed.

*  On-going or planned systems devel opment projects will need to be reviewed to determine
whether there are any significant conflicts with established architectures and priorities.

7. Complete the Technology Architecture, including preparing technology postions, for all
technology elementsrequired to support the busness model, and data and applications
ar chitectures developed in DOE-IAP

Rationale

*  TheHIAP project found that there was a complex and diverse technology base in DOE, which
tended to increase support costs and impair easy access to data.

*  DOE-IAP developed a sound approach to preparing a Technology Architecture, which should be
used asa"sravman’ to complete the Technology Architecture.

*  DOE-IAP resources, scope, and schedule did not permit as comprehensive and complete
examination of the technology areas asis required to substantiate conclusions and
recommendetions.

*  Theprdiminary andyss used to develop ataxonomy of Technicd Architecturd dementsisa
reasonable gpproach to follow to complete the technology architecture.

Implications
* A detaled plan, including funding requirements and schedules, needs to be prepared to conduct
thiswork.
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It will be necessary to support aworking group, including a broad representation of DOE business
function experts as well as information technology specididts, to carry out this work.

The Technology Architecture needs be cons stent with the overal methodology used in DOE-IAP
and support the Business Modd, Data and A pplications Architectures developed in the project.
Specific guiddines to complete the Technology Architecture need to be established consistent with
the DOE-IAP principles, suggested technology guidelines developed during the DOE-IAP project
should be further examined for completeness.

The 31 technology dements identified in DOE-IAP should be consdered as strawmen for the
preparation of this architecture; likewise, the 8 technology positioning statements for the system
development environment should be used as strawmen for technology direction.

Ongoing activities, such asthe CIO'sIT Infragtructure Vison effort and standards committees
deliberations, should be coordinated with the Technology Architecture effort.

8. Develop a costed and scheduled technology deployment plan to implement the
requirementsimplied by the Technology Architecture

Rationale

All technology requirements must be viewed as awhole to assure completeness.

A deployment plan is required to assure that technologies are in place when needed by the
applications projects.

When completed, this step will provide a prioritized description of technology projects, scheduled
and costed, required to directly support the architected applications projects defined in other
phases of the DOE-IAP project. This step will set the high level technical direction to guide
specific product and vendor selection at alater time.

The plan serves as the basis for andyzing the impact of possible changesin priorities and
schedules.

Implications

A complete information basdline of technologies currently in use needs to be prepared and

maintained.

The following candidate projects have been identified as required to establish a technology

infrastructure. The need for these projects and others should be analyzed, and then implemented:

» Corporate public key—data access system and digital Signature capability

* Virtud private network—user access control and data encryption capability

*  Seamless corporate communication environment—workflow collaboration and sharing
cgpability

* Logica data base management system environment-DOE-wide data dictionary devel opment
and database management infrastructure

»  CASE-based repository tools—configuration management system

e Centrd management of basic gpplication—bas ¢ technology infrastructure to support a common
gpplications operating environment

e Standardized gpplication development environment—software tools eva uation and
standardization process
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Appendix 9

Comment of Business Area Representative
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Comment from BAR

* | do not support including in the report the schedule and cogts that are detailed in Appendix 8. |
fed that they should not be included because people knowledgeable in how much it cogts to develop
corporate software have not reviewed them, and because the technology piece of the architecture has
not been completed. The Office of Sciences palicy isthat dl large projects should undergo rigorous
review by experts before asking for funds for the project, and this has not been done with the cost and
schedule shown in Appendix 8. Also the cost of developing the applications will dmost surdly depend
on the technologies used to create these applications and upon the technol ogy/hardware thet is used to
run and deliver the gpplicationsto the user. For these reasons | fed that putting the cost and schedule
numbers into the report was premature.

CurtisW. Bolton 111
Business Area Representative
Office of Science
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