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PREFACE

This research report encapsulates an 11-month Military Research Fellowship, chartered in 1987
by the Under Secretary of Defense (Acquisition), today known as the Under Secretary of De-
fense (Acquisition and Technology). This fellowship program, managed by the Defense Systems
Management College, is a unigue opportunity for selected officers to supplement Department of
Defense (DoD) research goals and to impact the Defense acquisition process. The fellowship has
two primary goals: first, to provide an advanced professional education for selected military
officers from the Army, Navy, and Air Force; second, to conduct independent research exploring
new and innovative concepts to benefit the Defense acquisition community.

The research fellowship begins with an intensive 12-week international executive education pro-
gram at the Harvard University Graduate School of Business. The Program for Management
Development (PMD) is a resident program involving a highly select group with over 130 execu-
tives from 32 different countries. Using the renowned “case study method” pioneered by the
Harvard Business School, PMD features detailed examples derived from actual business situa-
tions that are relevant to current global business trends and economic conditions. Focus modules
include Foundations of Finance; Achieving Breakthrough Service; Building Operating Capabili-
ties; Marketing Management; Competition and Strategy; Finance and Management Control;
Human Resources Leadership; and International Business, Government, and Trade. The con-
stant daily interaction between professionals with such diverse social, political, business, and
management experiences, offers perspectives that are impossible to replicate in a DoD educa-
tional environment.

The remainder of the fellowship involved developing and conducting a joint research project,
culminating in the publication of this report; and presenting a series of briefings to DoD acquisi-
tion officials. In our early investigations, we noted that many of the goals of current Acquisition
Reform initiatives are based upon notable successes achieved in the business community as they
move into the information age. Looking more closely, it became clear that much of the success in
industry was made possible only through the effective development and use of an integrated
digital environment. This environment enabled improved communications, data sharing, and
business process improvement and reengineering. The exploitation of a digital environment has
become a necessary precondition to achieving the significant cost savings, reductions in cycle
time, improved management efficiencies, and optimized life cycle support that are acquisition
reform goals.

Unfortunately, we also found the acquisition community is currently not well positioned to take
advantage of this emerging field. There issmmle faceor voice that guides program managers
(PMs) in their efforts to move into the information age. The DoD initiatives to develop integrated
digital environments and operations are disparate. Education and training programs are function-
ally based, and do not address an integrated approach to management, information, or process
improvement. While many PMs are attempting to be innovative and exploit digital technology,
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for the most part their actions are independent initiatives and do not reflect a concerted and
coordinated effort on the part of DoD. This report is intended to assist PMs and their staffs
understand the digital environment. It does so by: (a) describing the digital environment; (b)
examining the major players promoting the integrated digital environment and their roles within
the acquisition community; (c) identifying the need for an integrated digital environment; (d)
describing the experiences in the field of “going digital;” (e) providing a roadmap for the PM that
can assist in exploiting an integrated digital environment; and (f) discussing relevant issues and
offering recommendations for the future.

This challenging research endeavor would not have been possible without the support and coop-
eration of many people. We are incredibly grateful for the Harvard Business School experience.
The faculty, staff, and our fellow PMD participants helped us to grow professionally and person-
ally in ways that are difficult to describe, impossible to measure, but will remain with us forever.
We wish to thank Dr. James Price, Dean, Research, Consulting and Information Division at
DSMC, for his helpful advice and guidance throughout the research effort; and Ms. Kathy Smith,
administration support to the Faculty Division, did a great job of transcribing over 100 hours of
taped interviews.

This report also would not have been possible without the cooperative spirit of the DoD acquisi-
tion community. We conducted more than 100 interviews with key personnel from government,
industry, and academia who were involved in the exploitation of the digital environment. While

they all deserve individual recognition, in all fairness there are too many to mention by name. All
our interviewees were candid and very accommodating. We sincerely thank them for all their
contributions. To them we say we hope you find this report as helpful to you as you were to us.

The Research Fellows also extend a special note of thanks to Ms. Joan Sable, Research Associate
and coordinator of the Military Research Fellowship. Her assistance throughout this program,
both at DSMC and Harvard, helped everything run smoothly and allowed us to keep focused on
our research.

Finally, none of this would have been possible without the love, sacrifice, and support of our
families. Extended absences, numerous trips, and the general intensity of independent research
made this a challenging year. Their patience and understanding were crucial. We owe them ev-
erything.



INTRODUCTION

Purpose reengineering are program objectives, evidence
shows that such a digital environment is a key
This report provides a comprehensive examienabler and a necessary precondition for suc-
nation of efforts to exploit the digital informa- cess.
tion environment, and their application within
Defense acquisition programs. While relevantProgram Manager
to the entire Acquisition Community and their
industry counterparts, the target audience is thin the DoD, PMs are selected for a new or
Department of Defense (DoD) Program Man-legacy acquisition progranbecause they are
ager (PM) and Program Management Officeprofessionally competitive and meet the require-
(PMO). They have the ultimate responsibility ments ofthe Defense Acquisition Workforce
of meeting the needs and achieving the goalemprovement Act (DAWIA)} PMs generally
of an acquisition program, but have not beerarrive focused on a vision for their new do-
well prepared to capitalize on the emergingmain. They understand the users’ requirements
information age. In this research, we develomnd are prepared to implement those business
the concept of an Acquisition Program’s Digi- processes they believe to be compliant, appro-
tal Environment (APDE)to describe a cross priate, and sometimes innovative. They may
functional integrated digital information infra- have helped build financial estimates and feel
structure that supports a DoD acquisition pro-comfortable with the budget cycle, or even
gram. The APDE links the entire acquisition helped persuade a financial oversight commit-
program team, to include not only the PMOtee to restore the funding of a program. In some
and prime contractor personnel, but also subeases, PMs may have been through a couple
contractors, vendors, suppliers, support agemof difficult senior program reviews, and know
cies, and end users. An APDE can take maniiow to effectively navigate to the next major
forms, depending largely upon the extent tamilestone. Despite what PMs may or may not
which an acquisition program is able to exploithave experienced, the acquisition landscape is
digital information technology and integrate changing within the DoD. The recent introduc-
processes efficiently and effectively. If in- tion of the Federal Acquisition Streamlining
creased productivity and substantive cost savAct (FASA), along with new implementation
ings through process improvement andinitiatives such as integrated product and pro-
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cess teams, process reengineering, processnow guidance for those of us involved with
improvement, and down-sizing are all testi-DoD weapons system acquisition. One key el-
mony to the most recent visible changes. Therement of the DoD Regulation 5000.2-R directs
is yet another significant change taking placeby fiscal year 1997 “all new contracts require
that is even more dramatic yet somewhat oben-line access to, delivery of, their program-
scure—the process witegrating digital envi- matic and technical data in digital form, un-
ronments The following questions might be less analysis shows that cycle time or life cycle
typical of a PM’s response to such an initia-costs would be increased by doing $éldw-

tive. ever, recognizing that the development of an
integrated digital environment can save a pro-
* Is it necessary? gram time, money, and improve process effi-

ciency provides greater significance.
* What does it really constitute?
Digital Fog
« Who in my organization can help explain
it to me? From the beginning of our research we detected
a digital fog that can easily screen the PM’s
» Where else do | go to learn about integratedriew of digital information environments. The
digital environments? DoD and industry have been incorporating
many digital initiatives for streamlining, pro-
« Is it or should it become one of my core moting greater competition, and improving
competencies? business practices for the last decade with a
confusing number of digital directives, digital
* What are the directives and/or mandatestandards, and digital strategies. Integrating
that govern its implementation? digital information environments is relatively
recent and revolutionary. Notwithstanding,
« What is my motivation to implement inte- there is no single organization in the acquisi-
grated digital environments? tion community responsible for developing and
maintaining a roadmap that would help PMs
< Will it help me do my job faster, better, navigate their respective digital domains. Ac-
smarter, cheaper now? cording to one PM, “the lack of definitive guid-
ance and a prescribed way to do it are the big-
Digital technology is not really new at all. gest blocks. We are having to feel our way
However, the emerging technologies to employthrough and we may be going down a dead end
it in an integrated fashion are evolving so faspath.” Not surprisingly, the employment of
that it is outpacing the time necessary to unintegrated digital environments within PMOs
derstand how we can make an integrated digihas been disparate. The creation of one might
tal environment work and ultimately capital- be constrained both by the PMs’ vision and
ize on its benefits. their budget even though they may recognize
“information technology must be viewed as an
Many compelling arguments can be made thainvestment.?
easily justify the need for PMs to better under-
stand and appreciate the benefits of integrateBach PM is hired to produce a quality system
digital environments. For one, “going digital” that meets the user’s needs within budget and
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on time. Their plan of action is governed bysional directed funding reductions. It is easy
Federal Acquisition Regulations (FARs) which to understand why resources necessary for a
require that PMs develop acquisition strat-  robust digital environment may be sacrificed;
egy early that addresses the mission need iPMs may not easily envision a return on in-
the most effective, economical, and timelyvestment during their watch. Clearly, before
manner. Even though available guidance oncommitting any program dollars for an APDE,
how to best exploit the digital environment tothe PM needs to know what is important and
support their strategy has not yet materializedwhat works today before the DoD can expect
a fewprogram offices have taken advantagehem to “buy-in” to the proposed merits of an
of the enabling and evolving digital resources APDE such as:
On the other hand, increasingly more industry
partners are designing, manufacturing, testing, ¢ Cost savings;
and supporting defense systems within digital
environments, developing new systems digi- ¢ Reduction in cycle time;
tally, and creating dynamic digital enterprises.
Since the PM is at the center of gravity and < Improved life cycle support;
considered an integral member of their weapon
system enterprise, it is vital that the PM em- < Increased process and product coordina-
brace an integrated digital environment before  tion;
they can ever hope to best exploit it.

 Suitability and quality of data;
Since 1988, the DoD has spent between 4 and
5 billion dollars fueling the many components ¢ Greater access to data; and
of an Integrated Data Environment (IDE) in
its attempt to accommodate the delivery of digi- ¢ More timely decisions.
tal product data to the weapon system sustain-
ment communities. Despite DoD’s efforts, Methodology
however, an IDE’s benefits to the acquisition
community are not always well known, well We systematically approached the topic of digi-
understood, or well communicated. In sometal environments and generated our hypoth-
cases, promises of significant overall cost reesis—that developing an APDE is important
ductions are not even believed. DoD trainingto PMs—well before we knew much about the
courses are targeted toward logisticians, consubject matter. We conducted an initial litera-
tracting officers, engineers, and data managture review of Defense Acquisition University
ers. They do not focus on PMs or on integrat{DAU) web sites on the Internet. We concen-
ing processes. Compounding the problem is therated on Electronic Commerce (EC), Elec-
fact that the basic construction of a robust IDEronic Data Interchange (EDI), Continuous
may not come cheap. There is now an issue dhcquisition and Life-Cycle Support (CALS),
who pays. In light of shrinking Defense bud- and overall Digital Environment (DE) activi-
gets, PMs may be left with doing everythingties. We visited over 200 other related global
they can to simply sustain their program andnternet sites and discovered them to be
still satisfy the user’s needs. Since 1994, somevealthy sources of information. These virtual
major weapon programs have had to realigivisits helped us qualify our research and es-
their program, annually, because of congrestablish key points of contact early. The Internet
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alone helped streamline access to what inforObjectives

mation we really needed, expediting the first

stage of our research efforts. Because of th@é/e selected our research topic because of our

magnitude of the research domain selected, thewn desire to understand integrated digital

Internet served as an additional quick look asenvironments, identify how to best exploit

sessment of pertinent literature. Embedded ahem, and determine their application to the

each site were also connectionsot linksto  PM. We also wanted to apply what we learned

other sites that increased the sites’ value anftom the first phase of our research fellowship,

extended our reach to applicable organizationsattendance at the Harvard University Gradu-

In most cases, the Internet also provided deate School of Business Administration. Our

tails about the organizations we wanted to visitHarvard experience was extremely rewarding

As a result of this preview, we were better pre-and provided unique business perspectives

pared for our site visits. outside the DoD that could be applied to many
DoD processes.

We conducted in excess of 100 interviews with

over 40 separate DoD PMOs and defense conWe quickly found that it was important to an-

tractors within the United States. These parchor our research because of the extensive

ticular site visits were the most useful elemenscope of the overall digital environment. We

of our data collection. They provided a realis-therefore established the following framework

tic snapshot of how organizations viewed andor our report:

employed variations of APDESs. In order to al-

low for open and honest discussions with < Target audience is the Defense acquisition

PMOs and industry, we agreed to the accepted community;

principle of non-attribution, whereby no indi-

vidual or organization would be referenced ¢ PMs need a working level understanding

directly without permission. Thus, in some of the environment;

cases, this book cites information derived from

interviews not attributed to a specific source. ¢ PMs need to be aware of the benefits of an

integrated digital environment;

We developed a questionnaire that was sent to

each site prior to our visit. This questionnaire * PMs need to understand the experiences

served as a baseline for our discussions and of others in the field;

helped each organization bring together their

interview teams. We also derived additional ¢ PMs need a step-by-step approach how to

guestion sets that were tailored to each indi- exploit the digital environment today with

vidual site. current technology; and

* PMs need to appreciate the issues and
know where to go for help.
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2

DIGITAL ENVIRONMENT

Background CALS was the digital acquisition of logistics
information products to include technical
In order to fully appreciate why and how to manuals and training materials, technical data
transition to a Digital Environment (DE), it is packages, and product definition data.
necessary to have a basic understanding of the
environment, ongoing initiatives, and thoseStarting in the late 1980s the role of CALS
agencies that play the most active roles. Thigrew. The definition of CALS changed in 1987
chapter will discuss the background behind theo Computer-aided Acquisition and Logistics
Department of Defense (DoD) efforts to es-Support. This change in scope attempted to
tablish a DE, provide working level definitions move CALS from a logistics focused program
of the common terminology, and explain howto a weapon system life cycle focused program.
and where current initiatives are focused.  Also during the late 1980s, other digital infor-
mation initiatives, such as Electronic Com-
History merce/Electronic Data Interchange (EC/EDI)
emerged to enable computer-to-computer ex-
The current DoD effort to move acquisition andchange of business information. The cost of
logistics into the digital age began in late 1984computer-based transactions was dramatically
with the enactment of Public Law 98-5R&ns  reduced, increasing efficiency and reducing
for Management of Technical Data and Com-errors largely by eliminating rekeying of data.
puter Capability Improvement&n outgrowth  EC/EDI also provided a standardized means
of this Law was an Institute for Defense Analy-to integrate business functions, enable process
sis (IDA) study released in June of 1985 thaimprovements, and establish a basis for virtual
recommended a strategy and master plan fagnterprises.
Computer Aided Logistics Support (CALS) for
management of technical data. A policy memo-This transition in scope continued in 1993 when
randum entitledComputer-Aided Logistics CALS was again renamed, this time to Con-
Supportsigned by the Secretary of Defense intinuous Acquisition and Life-cycle Support.
September 1985 established a DoD CALS of-This title explicitly expanded the role of CALS
fice with the goal of implementing the recom- to a total life cycle focusDuring this period
mendations of the IDA study. The goal of EC/EDI were part of the CALS Office that re-
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ported to the Deputy Under Secretary of De-4dentify who is in charge.
fense (Logistics) (DUSD(L)). In 1994, Public
Law 103-355Federal Acquisition Streamlin- Major Players
ing Act (FASA)directed that the Federal Gov-
ernment possess the capability to support EDIWhile DoD would like to presentsingle face
based procurements up to $100,000. That yeato industry, the Services, and PMOs, there are
EC/EDI responsibilities were moved from the a variety of organizations involved in differ-
CALS Office to an Electronic Commerce (EC) ent aspects of the digital environment. A digi-
Office, established under the Deputy Undertal environment that supports the acquisition
Secretary of Defense (Acquisition Reform) community must interconnect with the defense
(DUSD(ARY)). While supporting DoD-wide information infrastructure (DIl) which, in turn,
efforts to enable the exchange of a variety ofs an integral part of the national information
business processes through EDI, the primarynfrastructure (NII). Agencies, apart from DoD,
responsibility of the EC Office is to managesuch as NASA, Department of Commerce,
the implementation of EDI-based contracting. Department of Treasury, and Department of
Energy are also affected. Business processes
Recognizing the fact the CALS effort startedand standards clearly have applications beyond
in the logistics community and organization-the Federal Government. With global business
ally remains under logistics makes it excep-artnerships becoming more commonplace,
tionally hard to overcome the stereotype thathere are international as well as national im-
CALS is a purely logistics program. Interviews plications, and industry plays a critical role.
with several senior DoD officials highlighted This section describes some of the major play-
CALS current efforts primarily concentrate on ers involved in aspects of the digital environ-
logistics and sustainment activities. Similarly, ment, particularly as they impact the acquisi-
EC Office efforts have been largely directed ation community. While many of these organi-
the contracting community and small procure-zations will not directly affect PMOs, it is use-
ments, despite significant support to other EDI{ul to understand their areas of focus and the
related business processes. While both theoles they play (see Figure 2-1).
CALS and EC/EDI offices are working to ad-
vance the Acquisition Community, the percep-DoD CALS Office
tion in the field is that they are separate, func-
tionally based initiatives that do not specifi- The DoD CALS Office, under the DUSD(L),
cally focus on, or address the information ands responsible for leading the DoD CALS ef-
business needs of the Program Manager (PMjort. The CALS Office responsibilities include:

In addition to the CALS and EC/EDI offices, ¢ Coordinate with appropriate Principal Staff
the Office of the Director, Defense Procure-  Assistants (PSASs) to define the Integrated
ment and the Defense Information Systems Data Environment (IDE) for business and
Agency (DISA) also have active roles. Thus, technical information used in support of
spreading the responsibility for the digital en-  system acquisition and life cycle support.
vironment across several organizations. Re- The IDE will be congruous with industry
search interviews found this to be a concern practices and the overarching DoD infor-
within Program Management Offices (PMOs)  mation infrastructure being developed by
and industry, as decision makers attempt to DISA.
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Secretary of Defense |

I | I |
Under Secretary of Defense | Services | | cll |
(Acquisition & Technology)
_________ ! | DISA |
Director Servi
Defense Procurement Acqeur;gﬁi%n
Executives
!
DUSD (AR) DUSD (L) »
-
|DSMC||DAU|| EC | |CALS| |PMO|

Figure 2-1. Major DoD Organizations Involved in the Digital Environment

» Coordinate the IDE framework within the DUSD(AR) in 1994. The EC Office is respon-
DoD and to ensure integration of those re=sible for facilitating the implementation of EC/
quirements into DoD programs and pro-EDI across all functional lines within DoD, and
cesses. developed théntroduction to Department of

Defense Electronic Commerce: A Handbook

« Participate with other government depart-for BusinessVersion 2, dated June 1996. This
ments in an industry outreach program.is a useful source of EC/EDI information.
Through that program, the CALS Office
promotes a common shared informationTo date, the primary focus of the DoD EC Of-
framework, compatible information infra- fice has been to manage the implementation
structures, and similarity of acquisition of EDI-based contracting systems within 244
practices' DoD installations. These sites initiate 98 per-

cent of DoD’s small purchases. (Note: This is
In support of acquisition community efforts to 98 percent of the number of transactions, not
further the IDE vision, the CALS Office has 98 percent of the dollar total.) When completed,
producedThe Program Manager’s Desktop this will enhance access by small businesses
Guide for Continuous Acquisition and Life- to small purchase Request for Quotes (RFQs)
Cycle Support (CALS) Implementatiatated and assure that the Federal Government pos-
29 September 1995This CD-ROM based sesses the capability to support EDI-based pro-
package is a useful tool in developing an apeurements up to $100,000 in accordance with
proach to the digital environment, particularly FASA. For the future, the EC office is actively

for new programs. pursuing the development of EDI applications
that will enable additional business transactions
DoD Electronic Commerce (EC) Office beyond small purchases. Release of schedule

and implementation guidance is expected in
The DoD EC Office was established under thesarly FY 97°
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Director, Defense Procurement dards necessary to meet the functional re-
quirements of the weapon system support
As a Principle Deputy to the Under Secretary community
of Defense for Acquisition and Technology
(USD(A&T)), the Office of the Director, De- The CALS Digital Standards Office at DISA
fense Procurement develops, interprets, ans charged with overseeing CALS standards
publishes procurement policy for DoD. This activities? DISA is also responsible for pro-
includes establishing requirements and guideviding information pertaining to the testing and
lines that regulate the exploitation of digital certification of Value Added Networks (VAN),
environments, and playing an integral role inwhich support the DoD EDI effo#.
DoD Business Process Improvement initia-
tives. Defense Procurement sets policy for govbefense Acquisition University / Defense
ernment rights to technical data, and developSystems Management College (DAU/
standardized procurement data definitions an®SMC)
a standard procurement proceéss.
The DAU is a consortium of DoD education
Defense Information Systems Agency and training institutions and organizations that
(DISA) provide mandatory and assignment specific
acquisition courses for military and civilian
Under the auspices of the Assistant Secretargersonnel serving in acquisition career fields.
of Defense (Command, Control, Communica-lts mission is to educate and train profession-
tion, and Intelligence) (ASD(C3I)), DISA is als for effective service in the Defense acqui-
responsible for promulgation of standards andition process$t The premier consortium mem-
primary support of the DII. With respect to the ber responsible for training the acquisition
development of a digital environment, DISA's community, notably PMs, is DSMC. With re-
role can be categorized as follows: spect to the exploitation of a digital environ-
ment, education and training programs/courses
The computer systems architecture will within the acquisition community that touch
be developed in close coordination with  upon this area are focused almost exclusively
Defense Information Systems Agency on specific functional applications (i.e. logis-
(DISA) and will be fully integrated with  tics, contracting, configuration management)
system migration planning to be ulti- and/or taught as functional electives. Programs
mately realized via the DIIl. The objec- that address “integrated” digital environments
tive of the architecture is to fully describe  and cross functional use of information are
the communications and computer system being examined on a limited basis but are not
infrastructure necessary to support the currently in place.
IDE and to develop the plan to efficiently
migrate both the CALS Flagship systems National Institute of Standards and
and the remainder of the DoD computer Technology (NIST)
systems infrastructure that supports the
weapon system life-cycle to an IDE state. An agency of the U.S. Department of
The computer systems architecture will Commerce’s Technology Administration,
include a systems specification thatiden- NIST’s primary mission is to promote U.S.
tifies the interfaces and performance stan- economic growth by working with industry to
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develop and apply technology, measurementtp mean Commerce at Light Speed, embrac-
and standards. Although external to DoD, NISTing more aspects of business processes, par-
plays an active role in the development of curticularly EDI. A depiction is shown in Figure
rent and future standards and technologies th&-2.
will be used throughout the acquisition pro-
cess. In addition to addressing CALS functionsA significant effort, sponsored by the ISG, is
and standards within their Enterprise Integrathe CALS EXPO, an annual international con-
tion office, NIST plays a particularly active role ference addressing CALS, EC/EDI, and En-
in the development of business transactiorterprise Integration issues. The ISG is struc-
standards that support EDI. tured by task groups, which are functional

steering groups working on particular issues.
Industry Steering Group

The National Technical Information Service
The CALS Industry Steering Group (ISG) is a(NTIS) provides distribution for ISG CALS
coalition of industry representatives working information and makes available CALS EXPO
with CALS and the NIST Enterprise Integra- Proceedings and reference books, attendee lists,
tion Office. The ISG works closely with Trade meeting minutes, meeting announcements, tu-
Associations and both U.S. and foreign gov-orials, videotapes, and other information re-
ernments to promote CALS principles and for-lating to CALS. In cooperation with the 1SG,
mulate policies and outreach. Many within in- through the National Security Industrial Asso-
dustry have begun re-defining the term CALSciation (NSIA), NTIS also makes available the

Commerce at Light Speed

Objective is to Become a “Virtual Enterprise”

Virtual
Enterprises

Outsourcing
Over
NIl/GHI

Distributed
Collaborative
Engineering

(4
('b\ Product &
\09 Process Integ
\(\ Manufacture

Technical
Data
Interchange

Y
Q,c’\ InteEgD \IMith
Internal Apps Network Enabled

Electronic Business Practices
Data

Interchange

Source: Lockheed Martin

Figure 2-2. CALS: Commerce at Light Speed
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Introduction to CALS Kit-a=multimedia train- » Developing critical information technolo-
ing package last released in September 1994.  gies to fill current gaps in information tech-
nology areas.
Electronic Commerce Resource Center
(ECRC) “In short, the mission of the ECRC program is
to promote awareness and implementation of
A significant source of information concern- EC and related technologies into the U.S. inte-
ing EC/EDI and CALS initiatives nationwide grated civil-military industrial base. The ECRC
are the ECRCs. There are currently 11 ECR®rogram consists of the National ECRC Tech-
locations (see Figure 2-3) throughout thenology Hub, ECRC Team Integrators, and Re-
United States. The main focus of the ECRC igjional ECRCs.*®
to provide education and outreach services to
small businesses. However, they also provid®efinitions and Terms
generic training for a small fee to anyone in-
terested in EC/EDI and CALS. Services pro-In an effort covering the entire life cycle of
vided by the ECRC's include: weapon systems that has had three different
titles in ten years, it is understandable that the
» Providing regional information, training terms and acronyms have not only changed but
and consulting services, especially forhave come to mean different things to differ-
small-to-medium-sized enterprises; ent stakeholders. This section will provide an
overview of some of the major terms and ini-
¢ Providing expert services and informationtiatives that impact PMOs entering the digital
to other providers in that nation-wide environment. Appendix A provides an extended
manufacturing extension network; and list of acronyms and terms that provide addi-
tional information.

Dayton, OH

Cleveland, OH

Bremerton, WA

Oakland, CA

Atlanta, GA

San Antonio, TX

Source: Electric Commerce

Orange, TX Resource Center

Palestine, TX

Figure 2-3. ECRC Locations
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Continuous Acquisition and Life-Cycle Sup-  of information (See Appendix B). The vision
port (CALS) of this DoD-wide IDE is a boundaryless envi-
ronment where all data are accessible to ap-
CALS is a DoD and industry strategy to accel-propriately cleared personnel across all defense
erate the pace at which high quality informa-enterprises. The IDE enables integrated prod-
tion flows within and between DoD and its uct and process development (IPPD) while in-
business partners; while at the same time praereasing the agility and decreasing cycle times
viding an opportunity to reduce information of the defense enterprise.
management overhead costs. CALS is defined
as a core strategy to share integrated digitdiThe IDE represents the end state of the CALS
product data through a set of standards twision in which technical and business data is
achieve business efficiencies in business anfare] highly visible and accessible to all par-
operational mission areas. For more informadicipants in life-cycle process execution. Cur-
tion on CALS Standards, see Appendix B.  rent high quality business and product data is
[are] generally available at its source of gen-
According to the DoD CALS Office, DoD is eration in digital form. Widespread use of such
committed to incorporating CALS into func- source data on an as needed basis transforms
tional process improvements. As DoD appliesdata from an overhead cost item to an enter-
the best technologies, processes, and standardgse asset. Acommunications and information
for the development, management, exchangenanagement infrastructure provides the con-
and use of business and technical informatiomluit in which the information flows from source
among and within governmental and industrialto authorized user. In addition, functional in-
enterprises, an IDE will be generated. DoD hasormation management services and other
developed this strategic plan to pursue it's IDEEmplementing processes are provided via the
vision. It sets the following three goals for pur-infrastructure [combination of the defense and
suing that vision: commercially available communications and
data processing infrastructures] on an as re-
» Expand its relationship with industry to en- quired basis. The collection of uncoupled us-
sure more harmonious methods of operaers and sources of information supported by
tion and seamless data exchange; the infrastructure comprise the equivalent of a
massive distributed database network facilitat-
« Complete the transition of its active infor- ing enterprise-wide process improvements of
mation and business transactions to elechigh data intensity.
tronic formats; and
The IDE concept is driven by the prag-
* Integrate digital information across prod- matic necessity to establish an informa-

uct life cyclest* tion framework that will enable advanced
business practices in the Defense Enter-
Integrated Data Environment (IDE) prise. Integrated Product and Process

Development, Virtual Enterprises, Con-
The IDE is the business environment created current Engineering, Agile Manufactur-
by the application of existing national and in- ing, Lean Logistics, Total Asset Visibil-
ternational standards, practices, and technolo- ity, et al., are all information intensive
gies to automate the management and exchangebusiness practices that are not efficiently
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supported by today’s AlS-centric [auto-
mated information system] information
environment. The IDE is designed to in-
troduce a new information environment
founded upon the principle of wide rang-
ing, cross-functional access to self-iden-
tifying product informatiori®

CALS/IDE Initiatives

As part of the CALS strategy the DoD is pur-
suing three infrastructure modernization pro-
grams with the goal of enabling the IBE hey

are Joint Computer-aided Acquisition and Lo-
gistics Support (JCALS), Joint Engineering
Data Management Information Control System

The goal of the IDE, as shown in Figure 2-4,(JEDMICS) and Configuration Management
may be best summarized as an integrated diglhformation System (CMIS). These three sys-
tal environment linking all stakeholders in thetems are being developed independently to
life cycle of a weapons system. Thus, allow-work together in support of the DoD-wide IDE.
ing cross functional sharing of data that is cre-The Army’s Combat Mobility Systems (CMS)
ated once and used throughout the entire lifgvas the first program office to integrate these

cycle of the system.

systems. This effort started in mid-1995 and
was still underway in mid-1996. The CALS

USERS

- Program Managers
- Staff
- Functional Proponents

Specifications
Reviews
Comments

SHARED
DATA

Concept
Exploration

Research &

Development Demonstration

- Created Once
- Used Many Times
- Accessible Many
Places

Engineering

SUPPLIERS

- Primes
- Subcontractors
- Vendors
- Defense Activities
Between Subcontractors
- Other Suppliers

Data Requirements
Technical Data
Program Data

Production Disposal

Figure 2-4. CALS Vision—Improve Product Life Cycle Information Management
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Office has identified JCALS and JEDMICS as

two of its “flagship programst”

¢ JCALS - The Joint Computer-aided Ac-

quisition and Logistics Support

The JCALS program, an Army led initia-
tive, is a key part of the CALS strategy.
This program is intended to provide an In-
formation Management System (IMS) to
support uniform logistics, acquisition, engi-
neering, management, and other life cycle
functional processes. JCALS provides an in-
frastructure that supports a common and

integrated organization and exchange of
weapon system data throughout the entire

life cycle. The system provides applica-

ports to DUSD(L). A DoD program soft-
ware application, CMIS is designed to sup-
port configuration identification, change
control, reporting, audits, and status ac-
counting for weapon system programs.
CMIS supports the life cycle baseline
documentation and management of engi-
neering designs and hardware. It tracks
multiple baselines, establishes a functional
baseline based on Hierarchical Structure
Code by class, and tracks documents and
part number information. Engineering
documents, part numbers, and technical
manuals/technical orders are cross refer-
enced and accessed by the user from a
single workstatioi®

tions and services to implement cross func-

tional processes. The goal of the JCALSElectronic Commerce (EC)

program is to support more effective gen-

eration, exchange, management, and us€he term EC is widely used by both the U.S.

of digital data. This enables the migrationGovernment and industry. In industry the term

from manual, paper-intensive defense syskEC is frequently used as the “umbrella term”

tem operations to integrated, highly auto-to describe any digital exchange of informa-

mated acquisition and support processes.tion or data. Similarly, within DoD, EC is de-

fined as the “paperless exchange of business

« JEDMICS - The Joint Engineering Data  information using Electronic Data Interchange

Management Information Control System  (EDI), Electronic Mail (E-Mail), computer

JEDMICS is a Navy led DoD program ini- bulletin boards, FAX, Electronic Funds Trans-

tiative for the management of approved enfer (EFT), and other similar technologies.”

gineering drawings and related technical

data. The purpose of JEDMICS is to re-Electronic Data Interchange (EDI)

place or supplement existing equipment at

drawing repositories and technical librar- EDI is the computer-to-computer exchange of

ies with an automated, state-of-the-art digi-business information using a public standard.

tal management system, thereby establishEDI is a central part of EC because it enables

ing a standard system for managing engi-organizations to exchange business informa-

neering and technical data in the Army,tion electronically and much faster, cheaper,

Navy, Air Force, and Defense Logistics and more accurately than is possible using a

Agency (DLA)*® paper based system.

* CMIS - Configuration ManagementIn- ~ Who uses EDI? Currently about 50,000 pri-
formation System vate sector companies in the United States use
CMIS is being developed by the Joint Lo- EDI, such as Federal Express, Eastman Kodak,
gistics Service Center (JLSC), which re- American Airlines, Nike, Staples, Nations-
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Bank, JC Penney, and Prudential Insurance. « Outline the details of government solici-
EDI is widely used in manufacturing, shipping, tations;
warehousing, utilities, pharmaceuticals, con-
struction, petroleum, metals, food processing, * Permit electronic submission of bids and
banking, insurance, retailing, government,  proposals;
health care, and textiles among other industries.
According to a recent study, the number of e« Facilitate responses to questions about so-
companies using EDI is projected to quadruple licitations;
within the next six years. The Government did
not invent EC/EDI; it is merely taking advan- ¢ Enhance the quality of data available about
tage of an established technology that has been the acquisition process; and
widely used in the private sector for the last
few decades. ANSI X12 standards were devel- « Be accessible to anyone with access to a
oped to support EDI transactions for a wide  personal computer and a modem.
variety of industry information applicatiof.
(See Appendix C for a listing of ANSI X12 Very simply, FASA raises the small purchase
Version 3050 transaction sets.) ANSI X12threshold to $100,000 and designates this as
transaction sets are U.S. standards, althougie simplified acquisition thresholdProcure-
in the future ANSI X12 is expected to gradu- ment activities can use these new procedures
ally align with an international set of EDI stan- when their activity is FACNET-certifietf. Al-
dards sponsored by the United Nations knowrthough FACNET is currently in use by over
as Electronic Data Interchange for Adminis-200 DoD organizations and installations, there
tration, Commerce, and Transportationare other potential options. With the advent of
(EDIFACT). Refer to Appendix B. the World Wide Web (WWW) some govern-
ment activities, most notably NASA and DLA,
Federal Acquisition Computer Network have chosen to employ what they consider
(FACNET) more open solutions than that presented by the
FACNET.
The FASA established the FACNET requiring
the government to evolve its acquisition pro-Contractor Integrated Technical Informa-
cess from one driven by paperwork to an extion Service (CITIS)
pedited process based on EDI. See Figure 2-5
for the FACNET process. The electronic sys-CITIS is a contractor-developed and main-
tem is intended to providesingle facgo in-  tained service to provide electronic access and/
dustry. FASA establishes parameters foror delivery of government-procured contrac-
FACNET both for Government and private tually required information (i.e., contract data
users. These functions are to be implementecequirements list (CDRL)). CITIS generally
by agencies within 5 years of enactment of themploys electronic networks for access and
Act. The Government-wide FACNET will be delivery of information and may include ven-
designed to: dor and supplier data. It should be noted that
CITIS is not the data itself or the database
« Inform the public about Federal contract- where it resides; CITIS is simply the service
ing opportunities; or mechanism that provides access to the data
by authorized users. CITIS can be the back-
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Figure 2-5. FACNET Architecture

bone of a PMO's integrated data environment, o
providing significant benefits to the PMO. It
provides a single entry point for authorized
government access to contractor-generated ¢
CDRL data and supports the philosophy of cre-
ating data once and using it many times. CITIS
establishes a set of core information functions
to facilitate the concept of “shared data,” and
standardizes functional characteristics of the e
data to facilitate usage by a wide variety of
different users.

The primary advantages of using CITIS pro-
vide PMOs:

e Substantial reductions in the amount of
data delivered and stored in paper format;

« Improved accuracy and timeliness of data;
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Improved management and tracking of re-
view status;

Reduction in review cycle time;

Improved comment collection and corre-
lation;

Consistency of data used by all agencies/
activities;

Readily accessible archive/repository of
program data; and

Opportunities to share data within the
contractor’s own enterprise, between the
contractor and the Government, and be-
tween the Government’s activities and lo-
cations.



The ultimate goal of CITIS is to reduce leadprogrammatic and technical data in digital
times and costs for weapons system desigriprm, unless analysis shows that life cycle time
manufacturing, and support processes, and ai life cycle costs would be increased by do-
the same time assure technical informatioring so. Preference shall be given to on-line
accuracy and timeliness. Figure2d€bmpares access to contractor developed data through
typical business practices with a program op-contractor information services rather than data
eration employing a CITIS. delivery. No ongoing contract, including ne-
gotiated or priced options, shall be renegoti-
CITIS supports the objectives of DoD 5000.2-ated solely to require the use of digital data,
R, paragraph 3.3.4.5, dated March 15, 1996unless analysis shows that life cycle costs
“Beginning in FY97, all new contracts shall would be reduced?®
require on-line access to, or delivery of, their

Current Mode of
Operations .
> & I
D “A

— I & m’

Hard Copy Government Processing &
Information

Subcontractor Contractor

Operations in a
CITIS Environment

Flnancla
Data

B Progra J
Mgmt Data

Communlcatlon
Interface

Information
Transfer

Subcontractor Government
On-line Access

Government
On-line Access

Figure 2-6. Current Operating Environment vs CITIS Environment
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Workflow Manager » Work in progress reports (project and pro-
cess status);

A workflow manager is a software application

designed to increase productivity. Using cus- ¢ Continuous quality control (data integrity);

tomized rules or knowledge based processing, and

workflow managers enhance operations by

automatically managing: + Data rights and access.

* Single point of administration and main- A workflow manager can be a key functional
tenance; component of an integrated digital environ-
ment, helping organizations achieve greater
» Assignment of tasks (personal and group)gfficiency through near real time collaboration
despite geographic and functional separation.
¢ Automatic initiation of actions; By its design, workflow managers go beyond
e-mail by permitting greater flexibility through
» Coordination, timing, and sequencing of parallel processing, quicker access to the right
events; data by the right people at the right time, and
providing a coordinated and integrated deci-
* Notification, suspenses, and e-mail basedgion making environment. See Figure 2-7.
reminders;

APPLICATION ~ ﬁ% —~

ENTERPRISE
USERS

002052 En
1
o v

DATA ACCESS
& DISTRIBUTION

COLLABORATIVE
TOOLS

APPLICATION
USERS

502007250, ENTERPRISE
1 USERS
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Figure 2-7. Collaborative Work Environment

Source: Lockheed Martin
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Acquisition Program’s Digital Environment ~ An APDE can range in complexity from the
(APDE) very simple to the very complex. At the low
end, key people may share e-mail and limited
In this research report, the researchers develapformation sets within the PMO and/or with
the concept of an APDE, see Figure 2-8. Dethe prime contractor, perhaps incorporating
fined as a cross functional integrated digitalcommercial software to facilitate data access.
environment linking the entire acquisition pro- At the high end, an extensive digital infrastruc-
gram team, the APDE is a realizable, progranture enables every active participant to have
specific subset of the DoD-wide IDE vision. direct access to all pertinent data relating to
The primary difference between the two is thaibne’s function or process, regardless of the
an APDE focuses on an individual acquisitionphysical location of the database. These active
program, and its development is within the sparparticipants include not only the PMO and
of control of the PM. APDE supports program prime contractor personnel, but also sub-con-
specific requirements and enables process intractors, vendors, suppliers, support agencies,
provements, increases in efficiency, andand end users. Figure 2-8 depicts elements that
reengineering efforts that are achievable bycomprise an APDE. What is right for your par-
both the PMO and Government-industry ac-ticular PMO is a point somewhere along this
quisition partners. continuum. As with the IDE, the use of stan-
dards to support data exchange and interoper-
ability are essential to an APDE.

N Integrated Digital
N Environment

N

Paper-based
Organizations

Figure 2-8. APDE Model
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The APDE model is not meant to imply a re-This is in contrast to the post production por-
quired order of implementation. Lower level tion of the life cycle when the design is largely
elements, such as CITIS, are not necessariliixed but there are a large number of users who
prerequisites of higher level elements. As theneed access to mature program information.
degree of complexity moves from simple digi- In Figure 2-9 all the stakeholders would be
tal delivery of data to shared data access, thiinked to each of the environments; however,
APDE moves into an integrated digital envi- the principal users change as a function of the
ronment. The APDE recognizes that the digiprogram life cyclelt must be emphasized that
tal infrastructure will be an evolving set of digi- throughout the life cycle all players must be
tal environments that mature as a program trarinvolved; it is only the focus and the dynamic
sitions from concept exploration through de-nature of the environment that changes

sign, production, fielding and finally disposal.

This environment will have different charac- Summary

teristics over time in terms of infrastructure,

users, processes, and access requirementdoving into the information age and exploit-
During early design phases the environment isng the potential of integrated digital environ-
characterized as highly dynamic, design tradements is key to the future success of the acqui-
are underway, and users are few with involvesition community. However, as it necessitates
ment in computationally intensive activities. crossing functional, organizational, and process

Acquisition Program’s Digital Environment
(APDE)

Shared Data Shared Data

Environment

Concept Engineering

Exploration

| :;
=)

Research & .
Development Demonstration

Disposal

Figure 2-9. APDE Evolutionary Process
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boundaries, it has far reaching implications thaing efforts are beyond the control of the PM.

impact DoD, the U.S. Government, industry, However, there is still much that can be done.
and even the international community. TheFor this reason, the APDE was developed. It
Defense Acquisition Community must at leastprovides a framework that recognizes the dis-
be aware of these factors and attempt to takparate nature of digital environment initiatives,

advantage of opportunities that they presentyet enables the PMO and industry partners to
There are many organizations that play an aceapitalize on the advantages that such initia-
tive role, along with numerous ongoing andtives offer.

overlapping initiatives. In some cases, ongo-
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3

WHY TRANSITION TO
A DIGITAL ENVIRONMENT

The purpose of this chapter is to examine whysition process...” The objectives of
Program Managers (PMs) should develop andeengineering are to achieve substantial cost
employ integrated digital environments within reductions, decrease cycle time, increase effi-
their acquisition programs. Exploitation of the ciency, and provide higher quality. In short, we
information age has been the key to many reneed to do our jobs faster, better, smarter, and
cent successes within the business communitgheaper. Our research has found that an inte-
and offers as much potential for the Depart-grated digital environment (i.e., Acquisition
ment of Defense (DoD). Program’s Digital Environment (APDE)) is a
necessary precondition to achieving the goals
There are two distinct, and somewhat overlapef Acquisition Reform, in general, and
ping, reasons for the PM to transition from areengineering in particular.
paper intensive environment to a digital envi-
ronment. The first is DoD policy requires Need for Reengineering
movement away from paper-based processes
as quickly as possible. As noted in Chapter 2The need for reengineering the DoD acquisi-
DoD Regulation 5000.2-R requires all newtion process has been well documented. At a
contracts (starting in FY97) to require on-linetime when acquisition budgets have declined
access to, or delivery of, their programmaticby 60 percent in real terms in the last 10 years,
and technical data in digital form. Amore com-DoD can no longer afford a process that re-
pelling reason—it simply makes good businessults in unique requirements with significantly
sense. There is a need for fundamental and radigher cost and longer design cycles. Design
cal changes in the DoD acquisition processcycles for DoD-related systems are almost
Responding to this need, the position of Deputywice that of commercial systerighis means
Under Secretary of Defense (Acquisition Re-that in some areas new systems are verging on
form) (DUSD(AR)) was created. This office technical obsolescence when they are fielded.
was established “...to be a focal point and cataFhe added cost of the acquisition process is of
lyst for the development of a coherent practi-equal concern. Overhead, or management and
cal step-by-step plan to reengineer the acquieontrol costs, associated with the DoD acqui-
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sition process are about 40 percent of the DoDPPD Successes
acquisition budget, as compared to 5 to 15 per-
cent for commercial firm$.The cost of the This is one area where defense acquisition pro-
DoD’s regulatory maze has been estimated agrams can learn from industry. Many of the
15 to 75 billion dollars.Other studies have recent “success stories” in the media concern-
indicated that DoD contractors incur additionaling improvement in competitiveness of Ameri-
costs on government contracts of about 30 peean firms can be traced to the aggressive use
cent over their commercial counterparts forof digital environments and the creation of an
identical items/services. IPPD environment. During a recent speech, the
Under Secretary of Defense (Acquisition and
A key element in DoD’s attempt to reengineerTechnology) (USD(A&T)) highlighted two
the acquisition process is the use of Integratedommercial programs and the benefits that an
Product Teams (IPTs) and Integrated ProductPPD environment created:
and Process Development (IPPD) concepts. As

DoD 5000.2-R states:

The PM shall employ the concept of Inte-
grated Product and Process Development
(IPPD) throughout the program design
process to the maximum extent practi-
cable. The use of Integrated Product
Teams (IPTs) is a key tenet of IPPD.

The IPPD management process shall in-
tegrate all activities from product concept
through production and field support, us-
ing multidisciplinary teams to simulta-
neously optimize the product and its
manufacturing and supportability to meet
cost and performance objectives. It is
critical that the processes used to man-
age, develop, manufacture, verify, test,
deploy, operate, support, train people,
and eventually dispose of the system be
considered during program desi§n.

Although IPT and IPPD guidance is primarily
focused oninternal DoD activities and reviews,

The first is Boeing’s use of Computer
Aided Three-dimensiona Interactive Ap-
plications—CATIA software—for the de-
velopment of the 777 aircraft. Boeing's
management made the decision to change
the culture of the company and invest
$100 million in a computer aided devel-
opment capability. The bigger “invest-
ment” was in the total corporate commit-
ment to this approach...there was no fall
back approach in place.

As a result, there is no physical mock up
for an aircraft with 85,000 components
and over four million parts. The goal is
to achieve the same number of manufac-
turing hours as the 767—for an aircraft
with 57 percent greater empty weight—
by reducing the number of design changes
to at least one-half of that experienced
on the 767. To date, Boeing is reporting
a 93 percent reduction in the number of
design changes.

the need to reengineer the process extends well My second example illustrates the point

beyond internal DoD-level activities. The PM

that computer assisted integrated prod-

must not fail to embrace the entire acquisition uct development is not just for large cor-
team, to include industry stakeholders and ac- porations. In this case, Kohler's Engine

quisition partners, if DoD is to fully realize the
benefits of reengineering.

Division is a producer of small 5 to 25
horsepower 4-cycle lawn mower engines.



This company is a small player in a big
field. The business strategy is fairly
straight-forward—sell engines by offer-
ing superior performance and high reli-
ability at a lower cost.

Kohler has been using state-of-the-art
CAD/CAM [computer-aided design/com-
puter-aided manufacturing] tools to in-
troduce new designs that are radically dif-
ferent from earlier versions—quite a de-
parture from the evolutionary change ap-
proach traditionally practiced by this in-
dustry. At Kohler, manufacturing cycle
times have been cut by two years. Physi-
cal prototypes are no longer necessary.
Kohler offers a 2-year warranty—the
longest in the industry.

As a result, John Deere selected Kohler
for its line of lawn mowers instead of the
previous supplier—Kawasaki. Kohler’s

market share has continued to grow sig-
nificantly over the past several years. My
point is that the technologies for inte-

grated product development, virtual pro-

totypes, and modeling and simulation are
widespread and available to smaller cor-

porations. If correctly managed, transi-

tion costs should not present an insur-
mountable entry barrier to smaller, mod-

erate sized corporations.

Another conclusion | draw from these two
examples is that world-class producers
across both ends of the manufacturing
spectrum—from 777 aircraft to 25 horse-
power lawn mower engines—are being
driven by market forces and are finding a
way to reduce the cost of fielding increas-
ingly complex systemnis.

been responsible for dramatic shifts in the way
many commercial firms conduct business and
are organized. Open competition and a market
economy have fundamentally altered the struc-
ture of many American businesses. These busi-
nesses were faced with the alternatives of radi-
cal change or extinction. Since DoD acquisi-
tion programs are not directly faced with ei-
ther competition or market forces, they tend to
lag behind commercial activities in the way
business is conducted.

In these examples, both companies imple-
mented the commercial equivalent of an APDE
to exploit an IPPD environment. In the Kohler
example it was relatively limited and centered
on internal engineering and production activi-
ties. The CAD/CAM system allowed cross
functional integration of engineering and
manufacturing and the development of an in-
ternal IPPD. The level of integration repre-
sented by the Boeing 777 effort was extremely
high, linking design, manufacturing, and sup-
port activities of numerous companies located
around the world. This was a global scale IPPD.
Both companies generated an important com-
petitive advantage and realized significant im-
provements in efficiency and quality, and re-
ductions in both cycle time and cost. This was
made possible through the use of an APDE.
The traditional use of prototypes to ensure
form, fit, and producability were obviated by
the APDE’s ability to enable a truly concur-
rent engineering and development process.
This radical improvement in program perfor-
mance is a clear example of why PMs should
embrace the APDE.

Change in Organizational Structures
Needed

The basic organizational structure used by most

Market forces drove the search for betterpusinesses and the DoD have historically been
smarter ways to do business. These forces haveerarchical in nature. Their design, manage-
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ment techniques, and operational philosophies ¢ Programming people to conform to estab-
trace their origins to Adam Smith and the pub-  lished procedures ensured that systems
lishing of Wealth of Nationsn 1776.Wealth would be predictable, workable, and safe.
of Nationsbecame a cornerstone for manage-

ment practices in the industrial age. In his book|n Reengineering the Corporation: A Manifesto
Rebirth of the CorporationD. Quinn Mills  for Business RevolutiéiMichael Hammer and
points out that one of the origins of the hierar-James Champy make the point that we must
chical organization was a lack of communica-transition from the industrial age practice of
tions technology that led to the need for a lim-breaking down work into the simplest tasks, to
ited span of control. He also points out that “athe information age where tasks are built into
hierarchy is handicapped in exploiting newprocesses. The industrial age task orientation
communications and computer technology befeads to exceptionally fragmented and complex
cause its vertical reporting and functional di-organizations with multiple functionatove
visions inhibit networking®The industrial age pipes The stove pipedead to numerous im-
bureaucracy was based on the premise that@ediments of information flow and result in an
limited span of control was required and theerror prone organization where significant de-
limited span of control was necessitated by days occur and no one is accountable. The so-
limited communications ability. lution to this problem is reengineering.

Currently, DoD is attempting to use manage-Reengineering and the APDE
ment techniques and philosophies from the in-
dustrial age in the information age. IndustrialThe creation of an integrated digital environ-
age bureaucracies are based on: ment is fundamental to the successful transi-
tion from the industrial age to the information
« Specialization, which led to economies ofage. One of the key benefits in a digital envi-
scale, as the most efficient way to produceronment is the ability to communicate horizon-

products; tally as well as vertically. This transformation
in how communication flows is at the heart of
* Rigid lines of authority and reporting; the information age. By dismantling thtove

pipes organizations begin to move into a new
» Creation of rules or practices to addressnvironment that allows significant improve-
every contingency, if possible; ments in all aspects of the acquisition process.
In order to meet the needs of the warfighter,
« Extensive paperwork to document that ap-the DoD acquisition process must move for-
propriate actions occurred; ward into the information age: leaving behind
the fragmented stove pipe organizations of the
» Detailed design and “how-to” specifica- industrial age.
tions as the only way to ensure an accept-
able product, and to ensure a “level” play-Hammer and Champy offer several examples
ing field for competition; of radical improvement in performance through
reengineering. In all cases an integrated digi-
« In-process inspections, audits, and reviewsal environment was a necessary precondition
as the most effective means to assure confor success; “In reengineering, information
pliance with the system; and technology acts as @ssential enablet™ Two
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of the many examples cited by Hammer andeceived match the database, the system auto-
Champy are Kodak—who reengineered itsmatically generates payment. If they do not
product development process, and Ford Momatch, they are returned to the vendor. By es-
tor Company—who reengineered its accountsablishing an integrated digital environment
payable department. linking purchasing and receiving, Ford is able
to drastically reduce the role of the accounts
Kodak went from an organization based onpayable department. Ford required digital tech-
serial design and development process to oneology to enable this radical improvement in
utilizing integrated, parallel processes. Througtthe procurement process.
the use of an integrated product design data-
base Kodak moved into a concurrent engineerA key aspect of the examples used thus far is
ing setting. Establishing an integrated produchot the use of technology in and of itself, but
design database allowed immediate insight intoather the use of technology to move from the
the overall effort and ensured that potentiahierarchical, industrial age organization to a
problems were detected and remedied early angrocess-oriented information age organization.
not during production or final design review. That is the key to reengineering—leaving be-
By linking various engineering functions and hind the vertical stove pipes of the past. Even
manufacturing into a common database thiswithout reengineering the PM can take advan-
effort reduced the concept-to-production cycletage of the digital environment to move from
time from 70 weeks to 38 weeks (almost 50serial to parallel processing. An APDE can be
percent). An additional benefit was the ability established within the existing organizational
to get the manufacturing and tooling engineerstructure. However, radical improvements in
involved earlier which led to a reduction in efficiencies will only occur if development of
tooling and manufacturing costs of 25 percentan APDE is accompanied by organizational
changes that take advantage of its inherent ca-
Ford Motor company was able to reengineepabilities. Establishing an APDE with no
its entire procurement process using a processhanges to the organizational structure may
oriented digital environment to replace a pa-actually be counter-productive. One major ac-
per-based system. The net result of this efforfuisition program that implemented a Contrac-
was a reduction in the accounts payable detor Integrated Technical Information System
partment from 500 to 125 personnel. Ford usedCITIS) environment is a case in point. Al-
the power of an integrated environment tothough all drawings and contract data require-
achieve a radical reduction in manpower notments lists (CDRLS) were available tme, the
by automating the existing payment systemgovernment still required paper delivery of origi-
but by reengineering the entire procuremennals and maintained a paper-based configuration
process. Instead of a system where accountsanagement system in parallel to the contrac-
due were paid only after receiving documen-tors integrated digitalesign database. In addi-
tation, reconciling purchase orders, and protion, all documents that required government
cessing final invoices; Ford developed a sysapproval had to be submitted in paper for rout-
tem that did away with invoices entirely. In theing through the government approval chain
new system, when a purchase order is issue@erial processing in a paper-based organiza-
the order is entered into an on-line databastonal structure). Clearly, the organizational
that is used to match goods received at the restructure was not modified to take advantage
ceiving dock with goods ordered. If the itemsof the ADPE’s inherent capabilities.
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Another example involves the circuit breakersecond stage, GE exploited its digital environ-
division of General Electric (GE}.The divi- ment, reengineering the production process,
sion had set a goal of 3-days from receipt ofeducing worker to management organizational
order to delivery instead of the normal 3-weekslayers from three to one, and removing all line
GE used what amounted to a two-stage apsupervisors and quality inspectors. The 129
proach. In stage one, GE developed an autdtoor workers were divided into teams of 15 to
mated system that allowed a salesperson t80 members. These teams assumed many of
input an order into a computer system, the orthe traditional roles of middle management
der then was transferred to the production plarguch as quality control, vacation scheduling,
where it was automatically programmed intoand work rule decisions. The netimprovements
production. This use of technology saved arat GE were dramatic. Not only did they reduce
entire week (leaving GE 11 days short of itsthe cycle time from 3 weeks to 3 days; but pro-
goal). As part of this effort GE consolidated ductivity increased 20 percent, while manufac-
six production facilities into one, and devel- turing costs decreased 30 percent.
oped an automated design system to replace a
custom design process. Changing the desigimhe APDE and DoD
process alone reduced the number of parts from
28,000 to 1,200—a factor of almost 24. In DoD acquisition programs, roughly 80 per-
cent of the total life cycle costs of weapon sys-
Removing the remaining 11 days required whatems are fixed in the first 20 percent of the pro-
is classically known as reengineering. In thegram. Figure 3-1 shows this relationship. The
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PM should focus on reducing total life cycle of acquisition reform. The transition to a digi-
costs early in the development process. Théal environment is not an option. The key ques-
APDE directly enables this to occur by allow- tion becomes what level of an integrated APDE
ing the PM to create an IPPD environment tas appropriate for each program. Although there
ensure that all stakeholders are involved, idenis a lack of DoD acquisition program examples
tify data and process requirements up front, antb use in deciding what is appropriate for each
thereby plan for reducing long-term costs.  program, the results from industry are compel-
ling. It is clear from both commercial experi-
More importantly, an APDE is central to im- ence and Defense policy that the Defense Ac-

provements in the following areas: quisition Community must begin the transition
if they are to indeed operate faster, better,
« Cost Savings; smarter, and cheaper.
* Reduction in cycle time; Summary
« Better life cycle support; This chapter presented a wide array of indus-

try examples ranging from commercial aircraft
* Increased process and product coordinato circuit breakers to lawn mower engines. In

tion; each case, dramatic improvements in efficiency
and program performance were a direct result
 Better data quality; of developing and exploiting an integrated digi-
tal environment. DoD acquisition programs
» Greater data access; and must attempt to make similar transitions if they

hope to mirror the process improvement and
« More timely decisions and improved de- reengineering successes of industry. For the PM
cision making. this translates into the need to develop an
APDE. Capitalizing on the information age is
In industry, an integrated digital environmentof fundamental importance if the acquisition
provides a key for improving competitive ad- community is to provide the warfighters with
vantage and increasing profits. For the DoDquality systems and desired quantities in light
acquisition manager, an APDE is essential ifof reduced or limited funding.
PMOs are to achieve the goals and objectives
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A4

WHAT IS HAPPENING
IN THE FIELD

Introduction sons, both supportirend limiting APDE de-
velopment.

This chapter discusses what we discovered in

our research regarding the development an@bstacles

implementation of digital environments. Over

one hundred interviews were conducted atJnderstanding the Requirements

more than thirty sites. Site observations high-

lighted a few obstacles that slow an organi-Even though organizations are conducting

zation’s evolution of an Acquisition Program’s business using digital technology, very few of

Digital Environment (APDE) and a few key those interviewed possess a coherent game plan

characteristics that help others gain momenthat outlines the requirements and objectives

tum along the APDE continuum. for integrating digital environments. The
knowledge level of particular software pack-

There is no universal APDE standardroth  ages like e-mail (considered tlile blood by

among the organizations examined. There arsome organizations), word processors, spread-

just too many implementation options avail- sheets, and their respective benefits to individu-

able. As one expert in industry so fittingly als are highunderstanding how to integrate

stated, “there is no silver bullet single solu-digital environments across functional areas

tion.... it requires a major investment which isand processes are lowew organizations know

difficult to find when the attention is on re- of, or construct, a concept of operations that

ducing overhead costs in a downsizing enaddress what data they need, why, when, where,

vironment." Because an APDE-like concept how, and for how long. Instead, most organi-

is relatively new and evolving, an under- zations tend to specify short-term data require-

standing of the context of why and how or-ments without linking the information environ-

ganizations create them is essential. Our rements for the long run.

search further investigated barriers encoun-

tered in adopting an APDE. Not surprisingly, Quite a few organizations mimicked what one

the researchers noticed a wide-range of reanajor defense contractor called “islands of
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databases.” The norm appears to be a multipleE/A-18 PM, people are becoming more com-
collection of unique databases tailored for spefortable with information technology, the cor-
cific departments responding to specific cus-nerstone to making an APDE work, and time
tomers who want to share information betweerns helping more than anything efse.
two points, electronically. Some databases have
duplicative functions; others possess littleSecurity Concerns
growth potential; and some have limited
interoperability. In one case, an organizationin some cases, there is resistance to move fur-
was still hesitating over what type of digital ther into an APDE despite savings perceptions
environment to employ after spending over abecause of security concerns. Not unlike most
half million dollars on a system that did not organizations, the V-22’s joint contractor
work.2 In another instance, both a Programteams’ original concern involved the protec-
Management Office (PMO) and its prime con-tion of proprietary data and initially insisted
tractor maintain identical technical drawing that information not be passed over the
databases. The PMO'’s database is the officidhternet® Security is and will continue to be a
one. lIronically, the one most used is theconcern. Itis believed that the military’s com-
contractor’s because it is more currént. puters are probed by outsiders close to 500
times a day, via password sniffers, spoofers,
There are many misconceptions regarding thand holes in the wetlHowever, research shows
need and general employment of an integratethost organizations overcome these concerns
digital environment. Only a limited number of by possessing either organic security experts
the sites visited appreciate what integrated digier by hiring outside specialists who understand
tal environments offer, what constitutes one the regulations and standards, recognize the
and what initiatives are available to help theirthreat, and can implement the appropriate
organization develop one best suited to meetafeguards without creating interoperability
their needs. Interestingly enough, most orgaproblems.
nizations who did recognize the need are not
cognizant of any guidance to help them conPaper-Based and Bureaucratic Processes
struct one. Organizations feel they are on their

own and tend to reinvent the wheel. Another area which organizations find diffi-
cult to overcome is the reliance on paper-based
Learning Curve processes, especially within the Department of

Defense (DoD). Several defense contractors are
Another obstacle limiting the understanding ofstill delivering aperture cards—design draw-
APDE-like systems has been the slow migraings captured on microfiche, see Figure 4-1—
tion of certain enabling digital technologies to the field sustainment activities because the
within the ranks, selling its usefulness, believ-sustainment community does not possess the
ing in its cost savings, and breaking culturalinfrastructure to support digital processing.
barriers. There are many personnel, especially
at the senior level, who do not feel comfort-In one case, a defense contractor establishing
able with digital technology nor appreciate thea digital design environment was asked to con-
impact it might have on improving or stream- vert their digital drawings to aperture cards—
lining their organization’s fundamental pro- which the sustainment community now scans
cesses. According to CAPT (USN) Joe Dyerback into digital drawings (with less resolu-
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Figure 4-1. Sample Aperture Card

tion). In another case, a major PMO receivese operated the company’s astronautics busi-
most of its data digitally, but also requests paness (then Martin Marietta), Mr. Augustine
per copies for all the drawings requiring coor-bought gaskets for the Titan launch vehicle
dination and approval. yearly from a supplier who primarily supported
the automotive industry. Mr. Augustine im-
Mr. Norman R. Augustine, President and Chiefposed all of the “government’s inspection and
Executive Officer, Lockheed Martin Corpora- paperwork requirements as stipulated by the
tion, recently highlighted a classic example ofgovernment’s procurement regulatiod<Ohe
the over burdening paper bureaucracy that creday a box arrived filled with gaskets and a note
ates a certain frustration for industries who doattached from the supplier’s president indicat-
or did, business with the government. Whening the company wanted to support national
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defense efforts, but they could no longer do busimentation depends on how they channel efforts

ness with Martin Marietta. “It ended by saying, in a few key areas such as:

‘Here is a five year free supply of gaskets. Now,

would you please go away and leave us aléne?” « Standards and a common data environ-
ment;

In the summer of 1995, the Deputy Under Sec-

retary of Defense (Logistics) (DUSD (L)) e Digital connectivity;

launched an initiative to help educate and ex-

pose the military acquisition corps to the fun- < Information life cycle;

damentals of an integrated information envi-

ronment. Thrust Teams were created compris- * The Internet;

ing of the Services, DoD, and other agency

members. The eight teams are primarily logis- * Raising interest up the chain;

tics focused and thus do not appear to have ei-

ther the authority or necessary influence over ¢ Contractor Integrated Technical Informa-

the DoD acquisition communities. tion Service (CITIS);
* Business Process Improvement * Funding;
« Digital Product Data » Workflow managers; and
e Education and Training  Training.
¢ Government/Industry Interface Standards and a
Common Data Environment
* Integration
Lately, there has been a great deal of move-
* International ment from more rigid military standards to
commercial standards because of the potential
« Standards and Specifications for significant savings. The DoD is actively
pursuing the use of commercial standards such
e Technical Data Management as ANSI X12, standard generalized markup

language (SGML), initial graphics exchange
The DoD does offer specific training through specification (IGES), and Standard for The
the Defense Acquisition University (DAU) for Exchange of Product model data (STEP). The
the implementation of integrated information same appears to apply in the preference of com-
environments in varying degrees, but no commercial off-the-shelf (COTS) over government
prehensive course for PMs. Again, the train-off-the-shelf (GOTS) packages. Quite a few

ing courses are functionally based. organizations interviewed institute commercial
products as a solution for the management,
Evolution of APDEs exchange, manipulation, and storage of elec-

tronic data, because few DoD sponsored stan-
Several organizations included in the researckdard systems like joint computer-aided acqui-
are developing APDEs, although full imple- sition and logistics support (JCALS), joint en-
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gineer data management information controkchoice organizations have to make is the se-
systems (JEDMICS), and configuration man-lection of a common operating environment
agement information systems (CMIS) are stillthat is interoperable with their business part-
under development, not yet mature, and conners. One organization requires people to use
sidered by some to be less capable than comip to six separate systems a day to access pro-
mercial alternatives. Some organizations alsgram information because the organization can
want to avoid théda paradoxaccording to a not select a common system or incorporate ad-
senior DoD official, where what had been origi- equate interoperability among the different
nally designed to be a solution to interoper-databases being used on a daily b&kiging
ability has become a burden for everyone. this problem, according to one program man-
ager (PM), is like “mission impossible” trying
In the field, program partners are making agreeto deliver against multiple requirements when
ments regarding what formats should be usettying to operate in an Integrated Process and
for sharing databases and what works todayProduct Development (IPPD) environment (see
Even though the focus appears to be on shorfigure 4-2)%°
term data reusability, there is a growing inter-
est to consider the long-term data requiremeniMore and more, senior DoD staff personnel
However, the imposition of standards like stress getting away from military standards.
SGML and STEP are often misunderstood, todMilitary standards are not kept current with
costly, or unnecessary—an expensive propotodays’ technology and prevent PMOs from
sition to push during the design process withworking faster, better, and cheapeXot sur-
out a demonstrated need. Another difficultprisingly, organizations like the U.S. Navy’s
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Figure 4-2. Data Access Today
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PM-299 PMA, Airborne Low Frequency So- program by instituting a common computer-
nar program, capitalizes on a common systermaided design/computer-aided manufacturing
utilizing a COTS solution. The COTS solution (CAD/CAM) system among their supplier
helps PM-299 PMA establish a common inte-base. Likewise, the U.S. Army’s Patriot Mis-
grated information environment similar to ansile Program is getting their message out on
APDE. Avoiding proprietary specialization, the World-Wide Web (WWW). Through a
they now have access to data, a full workflowpaperlessengineering change proposal (ECP)
manager, and work scheduler. Instead of conenvironment, they electronically dispositioned
ceiving their system as a functionally distinc-over 130 ECPs without holding a single “face-
tive logistics product, they look at it from an to-face” Configuration Control Board (CCB)
overall IPPD structure to include acquisition meeting in over a year. The PATRIOT program
andlogistics. The PMO uses a mature producteports a first-year savings of $250K, through
information management system that manageshe elimination of paper, reduction in travel,
controls, and automates the process employeaihd the migration into a common system in-
to create, review, release, and manage prograformation environmentg
information during the acquisition phase.
While the weapon system is in operations, théAnother advocate of common digital environ-
same integrated information system will bements is the Joint Strike Fighter (JSF) Program
utilized. Office, formerly Joint Advanced Strike Tech-
nology (JAST) Program Office, located in
Likewise, the Air Force’'s F-22 PMO recog- Crystal City, Virginia. They operate in a
nizes that while most of their development andoaperless environment, unless by exception.
support data are in digital form, there is no in-Early on, the JSF program office pushed elec-
tegration across functional boundaries. As dronic procurement hard, even though there
result, the PMO is developing application in-were few standards or experienced personnel
terfaces within their integrated weapon systento guide such efforts. They train, make deci-
database (IWSDB) that will link disparate do- sions, plan upcoming phases, receive and
mains across the acquisition and operationadvaluate deliverables, award contracts, conduct
spectrum. Figure 4-3 shows such integratiorfrequent management reviews, and review
across functional entities. The results will per-technical information—all electronically in a
mit the developer, maintainer, and user to askommon data environment. In addition, they
qguestions at any level of complexity, retrievehave on-line access to contractor’s manage-
the appropriate data, and take corrective aomentinformation systems (MIS). The JSF pro-
tion, as appropriate. gram also uses an Internet Web site to: distrib-
ute solicitations, broad agency announcements,
Organizations with established common infor-and Request for Proposals (RFPs); respond to
mation environments understand the payoffquestions from potential offerors; inform pro-
Boeing’s Commercial Airplane Group talks spective bidders of the latest information that
frequently about the significant savings theymight affect contract proposals; and answer
achieved during the development of the 77uestions related to their solicitations. The JSF
aircraft series. Boeing exceeded their goal oprogram has declared business with them will
lowering engineering change requests andake place digitally and subscribes to a com-
achieved a 93 percent reduction over the 76/on information systems environment.
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Figure 4-3. F-22 Integrated Weapon System Database
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Information Life Cycle current annual budgets, and have little incen-
tive to reduce long-term life cycle costs. To
A cultural boundary blocking the systematic correct this problem, a few organizations like
development of an APDE is the result of thethe LPD-17 project (the U.S. Navy’'s newest
DoD acquisition process encouraging PMs taclass of amphibious vessels which will func-
be milestone driven. Even though they makeionally replace a number of ships) are estab-
decisions that will impact the total life cycle lishing an integrated APDE concept early and
costs for their weapon system, PMs rarely stagxpect to reap significant long-term savings by
with the same program once its fielded. Therédesigning for ownership.” They view infor-
is concern this approach reduces the motivamation as an asset and accept that this may in-
tion to view information as a long-term asset,cur an initial up-front investment, but expect
and accommodate design decisions whiely  to reduce traditional life cycle maintenance
have projected life cycle savings but incurcosts by 40 percefit.Figure 4-4 depicts the
short-term costs. There is also a belief that suchPD-17 life cycle vision. Because the LPD-
“up front” investments may defer other criti- 17 project emphasizes rapid, affordable per-
cal initiatives even though the downstream savformance upgrades as a fundamental design
ings of an APDE covers the initial infrastruc- principal, they recognize what data should be
ture costs. Unfortunately, PMs are evaluatedought digitally, and how it should be inte-
on reaching the next milestone on time withingrated and reuséd.
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At the same time, however, there are manyizational members can not readily access the
legacy programs like the U.S. Air Force’s C-17,required data when they need it. Notwithstand-
that started the design process on paper weithg, as a general rule, increased interest and
before integrated digital environments wereattention by senior leadership normally pays
realizable. Recently, they have started evalueff even though most of the time it is@gh
ating digital opportunities, although much latersell. Many organizations, particularly ones
in their design process. Of the almost 26,00@ompeting in commercial markets, are actively
drawings covering about 126,000 parts in theantegrating the digital activities within their
C-17, less than 15 percent was actually proenterprise. They can not afford the conse-
duced in digital form, making movement up quences of sitting idle and believe their com-
the APDE continuum more difficult.As part  petitors will acquire an advantage, and ulti-
of an Omnibus Program to digitize and inte-mately gain market share.
grate more of their processes, the C-17 PMO
is carefully evaluating options to meet futureOne organization’s development of operations
data needs. One option is access to a sustainadd formulation of an overall business strat-
CITIS environment after the C-17 is fielded. egy involves percolating questions to senior
executives to properly tackle data requirements
Raising Interest up the Chain and construct a suitable APDE.
The impetus for generating most integrated ¢ Should we standardize?
APDEs is often originated by advocates lower
in the ranks, and survive only with senior lead- < Should we have a single face to our sup-

ership support. At one defense contractor fa-
cility, an individual responsible for helping
craft an integrated information environment
faces a lack of understanding from corporate
leaders, coupled with a lack of incentive from
the DoD. Another defense contractor has three
separate groups developing similar systems for
their respective digital environments at the pro-
gram level, because senior management pro-
vided neither oversight nor developed a cor-
porate approach. In many cases, the appropri-
ate people at the helm who are in positions to
help are uninformed, feel uneasy about the
technology, and are unsure about its applica-
tion. One senior individual in a DoD PMO is
doubtful what an integrated information envi-
ronment provides. If there is not at least real-
time access to the financial reporting system

pliers and customers?

» Would standard interface definitions and
implementation conventions for exchang-
ing data with customers reduce support
costs?

 Are there requirements for an application
architecture to bridge source systems and
trading partners?

» Should we deploy a CITIS to our custom-
ers and suppliers?

* What are the common requirements across
business to manage, access, and distribute
technical data?

of the prime contractor, there is no point inMany organizations have different motivations
having the system. Not surprisingly, that sameo adopt digital environments. One organiza-
organization’s digital infrastructure is weak andtion believes downsizing is the incentive to go
divided. There is no master plan and its orgadigital. Other organizations focus on process
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oriented motivations and look at the cost ofDespite the perceived savings, sometimes mov-
ownership early; becoming convinced thating to an integrated information environment
understanding long-term data needs and inforis inhibited by the organizations’ size and en-
mation interoperability would reap major sav-trenched infrastructure. According to one or-
ings in life cycle costs. A few organizations ganizations’ in-house observer, they are slow
who successfully advance along the APDEo incorporate an integrated information envi-
continuum simply do so because personnel reconment because it takes “a while to get our
sources are diminishing, evidence shows it isudder in the water and get the ship turned
a profitable proposition, it opens avenues tcaround.*” This was also true within DoD. Ac-
new markets, or provides customer serviceguiring funds, and sometimes protecting the

enhancements. funds, for an APDE is difficult given a limited
budget for infrastructure and misunderstand-
Funding an APDE ing of the long-term payoffs. The U.S. Army’s

Combat Mobility Systems (CMS) program
In the absence of direction, organizations weiglsought assistance and secured additional fund-
the requirement for integrating their digital ing to help finance an APDE. After screening
environments principally for two major rea- the PMs’ information requirements and deploy-
sons—competitiveness and profitability. Orga-ing an APDE, the PMO quickly discovered a
nizations tend to support the development onumber of significant tangible benefits:
mandating of common databases, standard
transaction sets, and/or integrated workflow ¢ Improved business processes for increased
activities between themselves, their trading efficiency;
partners, and/or supply chain—if the return on
investment (ROI) is apparent. A cost-benefit ¢ Assisted in efficient resource allocation;
analysis has to be shown. If the need is not
apparent to senior leadership little attention is ¢ Reduced redundancy in work load;
given to funding an APDE. However, senior
leadership is easily persuaded to adopt an « Reduced administrative burden;
APDE approach when cost savings are shown
to be dramatic. One organization estimates that « Reduced manpower associated with status
processing a paper purchase order cost $70, as reporting;
compared to 93 cents processing the same pur-
chase order electronicallyFor some organi-  « Placed information in a common environ-
zations, the results of the cost-benefits analy- ment to allow data sharing;
sis highlight the advantages of purchasing com-
puter equipment for their suppliers, thus creat- ¢ Enabled personnel to quickly locate infor-
ing a shared data environment. In another case, mation on demand;
an organization provides a preferred pricing
arrangement on a particular CAD/CAM soft- « Expedited exchange of information, facili-
ware application to their supplier, establishing  tating better communication;
a shared common system design environment,
helping them overcome costly standardization ¢ Provided infrastructure for immediate ac-
issues. cess and delivery of program information;
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» Provided means for data review and com-word processing, database applications, spread-
ment on-line; and sheet, etc.). EDI training predominantly limits
itself to contracting and purchasing; while
« Provided capability to investigate and ob-CALS training courses concentrate on logis-
tain timely information on demari. tics and sustainment of mature product data for
the logistics community. In one organization,
Another PMO needed to demonstrate to theyeneral tutorials, self-help opportunities, and
Systems Commander an ROI before makindibrary materials on digital initiatives are avail-
any further purchases in digital technology.able yet seldomly used. Overall, training ap-
Later, they were given the green light to de-pears to be functionally based. There is no fo-
ploy a system for $2M and quickly realized cus on integrating functions and processes.
$2.7M in savings in the first few montHs.
Digital Connectivity
Training
Most organizations surveyed have an e-mail
With little exception, the research found mostsystem internal to their organization. Prima-
organizations do not possess the corporatgly, the e-mail provides a means of basic com-
knowledge or a training program to supportmunication and file sharing. In some organi-
creating, feeding, and nurturing an integratedzations e-mail can be used as a fundamental
APDE. Successful organizations interviewedenabler for greater digital connectivity, stream-
seek outside consultation or develop a cordined communication, and decreased response
group of organic expertise, but the majority areime; all which ultimately result in increased
not actively exposing their personnel to theproductivity. Most e-mail systems also have
benefits of an APDE-like system. One organi-Internet access. However, in many cases indi-
zation admits to making it up as they go alongyiduals do not use external e-mail, which is
because those responsible for implementing directly attributed to lack of training or an un-
new system are in the process of learning theneasiness about using digital environments as
selves?® As one project manager states, “theopposed to using paper environments. Organi-
training PMs and other personnel receive orzations that routinely transmit e-mails outside
digital technology and/or processes is either oithe organization tend to better appreciate the
the job or whatever they can obtain on theirpossibilities for cross functional, integrated
own.”! Most site visit interviewees appreci- digital environments.
ate what APDEs offer and feel training needs
to be a top priority; at the corporate level thereThe development of an APDE requires an un-
is no evidence this is taking place or emphaderstanding of digital technology and the cross
sized. In some cases, even when formal trainfunctional nature of information. Many orga-
ing is offered, itis generally given low priority nizations rely on their MIS personnel to set an
and not well attended when scheduled. APDE into motion and expect them to select
the necessary infrastructure. Unfortunately, the
In both DoD and industry, the predominantMIS personnel are usually consumed by daily
digital-related training courses apply to elec-hardware and software operations. They tend
tronic data interchange (EDI), ANSI X12, con- to system crashes, update software and hard-
tinuous acquisition and life cycle supportware, plan for future upgrades, schedule com-
(CALS), basic software applications (E-mail, puter training, or explain why the computer
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network is down. In many cases, MIS person-base. While this demonstration did not employ
nel do not have an understanding of data reexotic encryption methods, partition data to
quirements, and consequently are unable tauthorized users, or incorporate workflow
develop an APDE to support those requirefunctionality, it did illustrate the benefits of

ments. simplified real-time access to data between the
organization and its suppliers. It also shows the
Internet reliability and simplicity of the Internet. The

demonstration involved password protection
Probably one the most interesting areas wheregechniques, Web browsers, form submission
organizations are beginning to explore othettools, and e-mail via hyperText markup lan-
prospects of digital interconnectivity is the guage (HTML). In terms of savings, transfer-
Internet. The earlier Local Areas Networksring manufacturing data via the Internet dur-
(LANS) that evolved into wide area networks ing the demonstration had an expected reduc-
(WANS) have now become the widest globaltion in physical media costs of 78 percent and
area network—the Intern&Many organiza- a reduction in turn-around time of 92 percént.
tions have browsers, such as Netscape, on desk
top computers giving personnel access to th@he Non-Line of Sight (NLOS) PMO, which
World Wide Web (WWW) to probe relevant is developing the Enhanced Fiber Optic Guided
sites and potentially expand business opportuMissile (EFOGM) for the U.S. Army, con-
nities. Some commercial organizations offerstructed a similar Internet model, placed it into
virtual storefronts on the WWW to reach new practice, and are quite pleased with the results.
markets; while others use it to speed commuAll documentation for the weapon system de-
nications. The Bank of America uses thevelopment generated by the contractor team
Internet for making payments with an aston-such as trade studies, requirements and design
ishing round-trip transit time under ten min- specifications, briefings, cost documentation,
utes, including processing times at both €ids. analysis results, plans, reports, etc. are created
One organization establishes a set of metrice an integrated electronic environment and
giving them an indication how marketing on delivered to the NLOS PMO via the Internet.
the WWW brings in additional business. Or- Minimal hardware and software expenditures
ganizations who extended their reach even furaccount for increased program savifigs.
ther along the APDE continuum appear to be
supporting the exploration of even otherThe Internet does present a few security con-
Internet prospects. An advocate in one comeerns driving many organizations to use point-
mercial organization believes the Internet posto-point digital connections as either a primary
sesses the inherent functionality to integrateor back-up device. However, many organiza-
more of the organization’s internal and exter-tions believe the Internet’s attributes will make
nal digital processes. Senior leadership supi the vehicle of choice for a number of reasons:
ported a “proof of concept” demonstration for
the on-line exchange of digital data between « Ease of use;
their organization and its supplier base solely
via the Internet. The demonstration, conducted ¢ Multimedia capability;
from an employees home gained access to the
organization’s corporate network, and trans- ¢ Relatively low cost of access; and
ferred data across the Internet to the supplier
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» Wide range of Web compatible COTS op-
tions®

Another major defense contractor believes the
Internet is extremely attractive to disadvantaged
business suppliers who cannot normally afford
multiple non-standardized digital solutions.

CITIS

The careful design of a CITIS is probably the
most important decision a PM can make in sat-
isfying program data needs through an APDE.
This is especially true in light of the new re-
guirements of DoD 5000.2-R which states:
“Support concepts of new and modified sys-
tems shall maximize the use of contractor pro-
vided, long-term, total life cycle logistics sup-

Database repository resides with the prime
contractor as a single physical integrated
database.

Database repository resides with the prime
contractor as distributed multiple databases
with a navigator (gateway processor).

Database repository resides with the prime
contractor; existing information systems
are interfaced to extract CITIS data in a
central repository.

Database repository resides with the prime
contractor and suppliers (many), with a
navigator to pass requests/access to sup-
plier database?.

port.”?” In most cases, a contractor’s CITIS isSome PMOs tap directly into a prime
robust enough to provide easy access to theontractor’'s CITIS, located either inside or
data. This research revealed many variationsutside the contractor’s firewall and extract the
in how DoD organizations establish and main-appropriate data on demand. (See Figure 4-5.)
tain connectivity amongst information environ- Other PMOs avoid a CITIS and have the con-
ments. MIL-STD-974 defines the functional tractor deliver digital data to a remote server
requirements for CITIS, and has permitted awvhich is operated and maintained by the spon-

great deal of flexibility as evidenced by its four sor.

implementation strategies.

Weapon System Data
Delivered In Place

Government Furnished
Information to Prime

Government Furnished
Information to Prime

Weapon System Data
Delivered In Place

CITIS Interface CITIS Interface
(AVAVAVAVAVAVAVAVAV! AVAVAVAVAVAVAVAVAVAVAV]
> < >
Contractor
Contractor
R te A
emote Access CMS Program/Product ubLp

Functions via Workflow Manager

Figure 4-5. CMS CITIS Arrangement
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Producing an efficient CITIS and justifying its the contractor to charge more than the govern-
usefulness is not an easy undertaking. A CITISnent is willing to pay for a CITIS. Interest-
should have certain characteristics that everyingly enough, the same commercial organi-
one on the team understands and be simple &ation’s sister site has already given the gov-
use. CITISs must be reliable and straightforernment unlimited access to another CITIS
ward; otherwise, the exchange of digital infor-environment.
mation whether technical data, drawings,
schedules, or general reports can become la two cases, the PMO has decided to forego a
cumbersome and inefficient operation. true CITIS implementation. The PMOs decided
to maintain their own servers and have their
In one case, the implementation of a CITIScontractors populate these servers with contract
turned into a disaster. A PMO contracted for adata requirements list (CDRL) data that are
CITIS and expected a far more integrated anardinarily available via CITIS. In one case,
automated environment—a point-and-click ap-there is concern over contractor access to gov-
proach. The delivery was an “awkward X-win- ernment data. In the other, the contractor’s
dows character-based monstrosity” which theCITIS implementation is not compatible with
PMO essentially refused to u8d.0 overcome government software applications.
this situation the PMQO’s expert MIS, joined by
a support contractor, built a Web server to acHow a PMO views the life expectancy of a
cess CITISs manually. Each document wa<CITIS after selecting one of the four CITIS
placed on the Web server for access by the inmplementation strategies is often a result of
tegrated product teams (IPTs), with a point-how satisfied the organization is with the CITIS
and-click capability. Although tedious to de- environment in general. In some cases, the
velop, operations ran smoothly forcing the con-government decides to have the contractor de-
tractor to abandon the original CITIS approachvelop and maintain a CITIS, exclusively,
and begin utilizing the government’s Web throughout the life of the weapon system; as
server for obtaining copies of their own docu-in the case of the Air Force’s B-2 program.
ments®® Eventually the contractor replicated After conducting a feasibility study, the B-2
the PMO'’s design on their own system, thusPMO decided to have its principal contractor,
recognizing the advantage for them to be thé\orthrop Grumman, house and maintain a cer-
sole curator of the document repository. tain set of digital data required for field opera-
tions and maintenance which the government
Another organization discovered that to even selbriginally purchased. It is envisioned that the
a CITIS environment to the PMO and seniorfield unit will tap into Northrop Grumman’s
management, they had to demonstrate the seGITIS on demand and retrieve the appropriate
vice. An actual CITIS simulation generates a hightechnical manuals, engineering drawings, etc.
degree of interest, excitement, and buy-in at allnformation location is transparent to the user.
levels, as opposed to the previous marketing he key is information is available where they
method of slide shows and paper documents. need it, when they need it, and in a cost effec-
tive and timely manner, satisfying the spirit of
Some organizations, however, do not feel comboD regulation 5000.2-R.
fortable with CITISs. They are concerned about
the proprietary nature and data security. In on&he Air Force’s B-2 program is a good example
case, itis believed the risk of direct access leadsf a legacy program that migrated to a CITIS
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environment and was able to move furthering processes, and supporting IPTs and IPPDs.
down the APDE continuum much later in their A few organizations are incorporating a wide
program’s acquisition life cycle. They origi- variety of tools like workflow managers into
nally admitted having islands of databasegheir integrated digital environments. Figure 4-
which were costly to maintain and disjointed.6 depicts one organization’s vision of how a
They launched an effort to integrate their in-workflow manager fits into APDE-like infra-
formation environments late by showing thestructures.

savings in total life cycle costs. After the CITIS

Phase Il is complete they will have digitally In many cases, however, organizations estab-
linked 66 data elements comprised of engineetlish cross-functional work group membership
ing drawings (3-D and 2-D), desktop publish-on e-mail systems and use it in a quasi-
ing documents, and routine documents in amworkflow manager fashion. Unfortunately,
integrated digital fashion. While the implemen-problems occur. Team membership keeps
tation cost of $27.2 million is high, the expectedchanging, forcing continual modification of
savings over the long-term is significantly personal e-mail group directories to reflect

higher3t current membership. In a few other cases, the
team members hunt for the information they
Workflow Managers are expecting to review, thinking they have

access authority, or have access authority, but
Workflow managers, described in Chapter 2can not easily access the information they need.
are key enablers for integrating and automatProducts like e-mail, project management, and

BA
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Reprinted with permission from FORMTEK Solutions

Figure 4-6. FORMTEK Solutions
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scheduling are low cost productivity tools butlearned by industry in the exploitation of the
“do not allow for coordinating or tracking pro- information age and information technology
cesses with multiple steps and/or multiple usare not well understood or appreciated within
ers.’s? PMOs. The driving forces for organizations to
adopt APDEs are reducing overall costs and
Most of these problems can be overcome byncreasing performance; not policy, mandates,
genuine workflow managers. Because of itsor DoD direction. The evolution of an APDE
recent emergence, the concept of workflowtypically starts with common data environ-
managers are relatively unknown by most orments and standardized business practices at a
ganizations. However, those organizations whdocal or process level, and with short-term ob-
employ workflow managers are excited aboufectives. Few PMOs appreciate the ramifica-
its applicability, pleased with its ease of usetions of an inoperable data environment at the
and have already seen a marked improvemeiprogram level—islands of databases which are
in data flow between the cross-functionalfunctionally based, duplicative, disjointed, and
teams. Some commercial organizations seéorce lengthy serial processes. Fewer still de-
workflow managers as a distinct competitivevelop an overall long-term digital master plan
advantage. One commercial organization shortsupporting data reuse and treating information
ened the business processing time from 14 dayas a life cycle asset. Some organizations dis-
to 4 days and feels delivering faster than the&over an important element toward integrat-
competition is one of the few edges left in aing digital environments is a CITIS, a first step
very competitive marketplaceA defense con- toward overcoming disparate government and
tractor noticed how quickly they could check contractor databases. Some are more innova-
for work completion, uncover design problems,tive and explore emerging technology such as
incorporate the necessary modifications, andcCAD/CAM, Internet, and workflow managers.
notify the appropriate personnel of changesThose who recognize how an APDE will im-
thereby greatly reducing the entire approvabprove efficiency and integrate processes are
cycle and improving the organi-zation’s over- often junior in rank, seeing themselves as

all performance. change agents despite a tough sell with senior
management. Regardless, many organizations
Summary involved in adopting commercial products,

standards or conventions for the creation, ma-
While there are many innovative digital initia- nipulation, and exchange of data are realizing
tives ongoing throughout DoD, for the mostimmediate gains. Even where short-term gains
part, the acquisition community is not fully are not evident, the overall long- term benefits
prepared to capitalize on the benefits or potenin terms of productivity and supportability are
tial of integrated digital environments. Imple- recognized and deemed worth the up-front
mentation of digital environments widely dif- costs.
fers between the Services and PMOs. Lessons
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5

NEGOTIATING THE
DIGITAL ENVIRONMENT

This chapter provides a structured approach tings achieved as an outgrowth, or by-product,
the development of an Acquisition Program’sof an APDE; and the potential to decrease cycle
Digital Environment (APDE). It highlights key times, increase efficiency, improve data flow
areas of concern and helps to identify many oaind system supportability, while dramatically
the questions and issues that Program Managmproving the quality and timeliness of deci-
ers (PMs) need to address. In addition, it highsion making processes at all levels.
lights basic information required by program
management offices (PMOs), where to go forAn APDE is a necessary precondition to
help, and provides a methodology for devel-achieving major process improvements or
oping a Concept of Operations (CONOPS). reengineering. But to what extent does it make
sense for a given PMO to develop an integrated
The APDE digital environment? The development of an
APDE can be a significant undertaking and
As described in Chapter 3, there are considerwery costly in terms of time, personnel, equip-
able potential benefits offered by an integratednent, and monetary resources. It can range in
information environment, or APDE. complexity from the very simple to the very
complex. At the low end, key people may share
The time for revolutionary change in our  e-mail and limited information sets within the
information practices is now. By lever- PMO and/or with the prime contractor, perhaps
aging available technology and modify- incorporating Netscape to facilitate data access.
ing business practices to better capture At the high end an extensive digital infrastruc-
the efficiencies available through the use ture enables every active participant to have
of shared information, significant cost direct access to all pertinent data relating to
savings can be realized throughout the their particular function or process, regardless
product life-cyclé. of the physical location of the database. (Refer
to Figure 2-8 page 2-14 for the researchers pro-
The goal of an APDE is in fact more than di-posed APDE model.) These active participants
rect cost savings. More important are: the savinclude not only the PMO and prime contrac-
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tor personnel, but also sub-contractors, venedescribe assets and actions. Information has
dors, suppliers, support agencies, and end usalue, it has multiple uses and purposes, and it
ers. What is right for a particular PMO is a pointsupports everything relating to the acquisition
somewhere along this continuum. If too little program. Properly managed, information can
is done, the Department of Defense (DoD) doesave time, increase efficiency, improve system
not fully realize the potential benefits of the quality and performance, and reduce cost. The
APDE. Do too much and the return on invest-APDE enables this effective management of
ment (ROI) is diminished, or costs may eveninformation and information processes.
increase. How far to go depends upon a vari-

ety of factors including: Gain Access to the Right Tools

« Type of acquisition system being devel-In most PMOs interviewed, there existed a

oped; general lack of experience and knowledge with
respect to the potential, requirements, capabili-
« Present phase of development; ties, and limitations of an integrated digital
environment. DoD acquisition personnel, and
« Contractor capabilities; many industry managers for that matter, do not
feel adequately prepared to develop an APDE
* Existing processes; infrastructure. The general sentiment from sev-
eral interviewees was that “we don’t even know
« Current automation infrastructure; enough to ask the right questions, let alone
come up with the answers.” It is important for
* Need for information sharing; the PMO to be able to access information and

personnel that can help them negotiate an
« Physical location of various key person- APDE development effort. The PM needs in-
nel and organizations; and dividuals with an understanding of APDE re-
lated areas such as: available technology; net-
 Available resources (this is foremost).  work support and network security; commu-
nications requirements and capabilities; data
What Does the PM or PMO Need to Know rights and access restrictions; contractor inte-
grated technical information service (CITIS);
The PM must have the vision, or ability, to computer-aided design/computer-aided manu-
understand the potential for a cross functionafacturing (CAD/CAM); Continuous Acquisi-
integrated digital environment. Interviews havetion and Life-cycle Support (CALS); electronic
shown that extensive technical knowledge orcommerce/electronic data interchange (EC/
detailed functional acquisition experience isEDI); national and international standards; and
clearly not a prerequisite for the success of atessons learned from other PMO initiatives. In
APDE. In fact, too much technical backgroundmany cases the information and assets are not
or experience may result in decisions beingound within the PMO. Training programs,
clouded by pre-conceived ideas. The PM musbther DoD agencies and PMOs, consultants,
understand that information itself is an assebutside research, and contractors should be
that needs to be managed carefully over thesed extensively to support the APDE devel-
entire life cycle of the program. Information is opment process.
more than simply a gathering of data used to
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The PM Must Be Involved: * Logistics management;
APDE #Z Logistics
» Test and evaluation; and
The DoD strategy for an integrated data envi-
ronment (IDE) is being developed by the DoD < Production managemeht.
CALS office. Although CALS officially en-
compasses the entire “lust-to-dust” life cycleWhile much credit appropriately goes to the
of a program, the effort is run by the logisticslogistics community that is attempting to de-
community and has historically had a logisticsvelop an environment that supports this inte-
focus? As a result, there is a tendency by ma-gration effort, making it happen is an acquisi-
teriel acquisition and program management tdion PM’s responsibility. The logistics commu-
relegate IDE and CALS issues to their seniomity or the senior logistician within a PMO does
logistics personnel. This is a mistake. The PMnot have the training, the experience, the re-
must understand that the APDE, an acquisitiorsponsibility, or the program authority to bring
program’s functional equivalent to the IDE, all these various functions, activities, and pro-
potentially interconnects all program processegesses together. That is the job of the PM, the
to become an indispensable tool for the PMPMO staff, and their industry partners.
The APDE impacts all stakeholders to include:
Contractor Involvement
» Entire PMO;
The cooperation of, and coordination with, the
« Industry partners: contractors, manufactur-prime contractor is perhaps the most impor-
ers, integrators, and vendors; tant ingredient to a successful APDE imple-
mentation. While this may seem obvious, there
« Coordinating agencies such as contractings often a “we-they” relationship between
and finance; PMOs and contractors that detracts from the
effective development of an integrated digital
« Support agencies such as maintenance arehvironment. The PM must try to overcome

sustainment activities; and this potential barrier and work toward a true
partnership with industry. While the govern-
» Ultimate end users. ment’s goal is a quality product for a fair price,

the contractor’s goals include a fair profit for
Not only are stakeholders impacted, but arthe work they perform. Perhaps the real solu-
APDE also impacts areas critical to a program’stion is attainment of both sets of goals.
success:

An APDE offers a unique opportunity for a total

¢ Acquisition management; win-win situation, providing significant cost
savings and other programmatic benefits to
 Financial management; both government and industry participants. The

new DoD Regulation 5000.2-R, dated March
» Procurement planning and contract man-15, 1996, cites that “award programs (both

agement; monetary and non-monetary) and ‘shared sav-
ings’ programs shall be used creatively to en-
» Engineering management; courage the generation of cost-saving ideas for
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all phases of life cycle cost$The PMO and tions on the part of the contractor, and from
associated contractors must jointly identify andwithin the PMO.
develop a strategy that (a) supports the objec-
tives of a truly integrated digital environment, Today, all major contractors are producing
and (b) works to the mutual benefit of all con-documents, program data, and technical draw-
cerned. Ideally, the APDE is a digital partner-ings in digital form, while exploring digital
ship between government and industry whichenvironments to some extent. Many organiza-
is cross functional in nature and extends betions interviewed state emphatically that inte-
yond a CITIS environment to support the full grating processes internally through a digital
life cycle of a program. infrastructure makes sound business sense and
is an essential core competency needed to re-
Getting to this point may not make good busi-main highly competitive. Extending that envi-
ness sense in some programs, but that decisisonment down to suppliers, support chains, and
should not be made until a complete analysigustomers (i.e., the PMO), enhances their abil-
of the situation, costs, and benefits have beeity to do business faster, smarter, cheaper. In
made by both the PMO and its industry part-some cases, contractors even provide both the
ners. Understanding all parties’ goals, objechardware and software infrastructure to their
tives, incentives, and concerns of the others isub-contractor chain, because even with the
important. In some cases simply involving con-added overhead expense it enables them to re-
tractors in the process and enabling them taluce overall costs and increase efficietithe
introduce ideas that are of mutual benefit ispoint to be made here is the PM should not
sufficient to promote action. As PM Combat presuppose that, in order to benefit from an
Mobility Systems (CMS) cited: APDE, the PMO must necessarily bear the full
cost. The mutual advantages may be sufficient

The PM, CMS IDE effort has had the posi-
tive effect of incentivizing their prime
contractors, [names omitted], to accel-
erate internal initiatives to improve op-
erational efficiency. The requirement to
eliminate paper deliverables has allowed
each contractor to bring automated so-
lutions to the table, thus enhancing the
overall IDE effort. While under no obli-
gation to do so, each prime contractor
has taken an active role in the establish-
ment of IDE capabilities within their own
corporations and improving those with
the TACOM [Tank and Automotive Com-
mand] community

to incentivize industry to share the burden in
both the design and implementation. In order
for this to occur, they must be true partners—
both actively involved in the process.

Where to Go for Information

This section identifies some of the primary
sources of information the PM can use to an-
swer the many questions that invariably arise.
The PM has significant latitude in determin-
ing the method(s) and degree of APDE imple-
mentation, and requires an extensive amount
of information in order to make an informed
decision. Unfortunately, personal interviews
and research find there is no single office or

Simply the government’s willingness to recon-organization capable of providing comprehen-
sider outdated ways of doing business andive information on APDE implementation, as
move toward an APDE approach may well beit pertains to the PM'’s potential requirements.
sufficient to spur suggestions, ideas, and acAs technology is constantly evolving and there
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is no “one size fits all” solution to an APDE, it ¢ Lead AMC Integration Support Office
is incumbent upon the PMO to seek out vari-  (LAISO);

ous alternatives and resources in order to iden-

tify the solution that best meets a program’s ¢ Joint Computer-aided Acquisition and Lo-
needs. gistics Support (JCALS);

Surf the Net  Joint Engineering Data Management and
Information Control System (JEDMICS);

Perhaps one of the most useful resources avail- and
able to any manager today is the Internet. In
this project, the Internet allowed us to quickly ¢ Department of Commerce (DoC).
locate, identify, and communicate with numer-
ous individuals and organizations involved in Government Efforts
efforts relating to the subject material. The pro-
liferation of home pages and available on-lineThere are various organizations within DoD
reference material, particularly within DoD, and the federal government that are involved
provides almost immediate access to updateth the exploitation of digital environments.
information on agencies, programs, projectsThese include the logistics community, the
and actions throughout the world. It supportsacquisition reform community, the contracting
not only finding previously unknown sources community, DISA, DoC, and others. It would
of information, but also permits the user tobe beneficial to the PMO to at least have a gen-
quickly filter out those organizations and ef- eral understanding of what each of these orga-
forts that are of little relevance. While not anizations is doing, how it can potentially im-
panacea, the Internet is a truly viable and usepact the PMO’s APDE, and what value- added
ful resource. For the PMO involved in exploit- they might be able to offer. In some cases on-
ing the digital environment, reviewing infor- going efforts can have a direct impact on the
mation available on the World Wide Web PMO by providing possible funding resources,
(WWW or the Web) is a must. Possible searchiechnical solutions, or lessons learned.
criteria might include:

Funding

» Acquisition Reform;
A significant advantage to seeking out DoD

* CALS; and other government initiatives is the poten-
tial for funding or solutions that incur little or
« EC/EDI, no cost to the PM. There are numerous ongo-

ing pilot and/or demonstration programs. One
» Defense Information Systems Agency major PMO received in excess of $5 million
(DISA); from different agencies to fund IDE hardware,
software, and infrastructure maintenance as a
< National Institute of Standards and Tech-part of a DoD pilot effort. Other organizations
nology (NIST); have also received either funding or direct sup-
port (hardware, software, consulting, etc.) as
« Electronic Commerce Resource Centerpart of technology demonstration programs.
(ECRC);



The dynamic nature of digital information tech- ploying government solutions. Government
nology lends itself to the need for testing, dem-off-the-shelf (GOTS) development efforts such
onstrating and validating concepts, and innoas JCALS, JEDMICS, and Configuration Man-
vative solutions. PMOs willing to participate agement Information System (CMIS) should
in such programs, which work to the mutualat least be considered, particularly as they ap-
benefit of the PM and the sponsoring agencyply to future maintenance and sustainment
can often take advantage of resources madenctions. Evolving Acquisition Reform (EC/
available by the organization involved in the EDI) efforts supporting business processes
development effort. Programs like the Indus-within DoD may also be applicable. When con-
trial Modernization Incentive Program (IMIP), sidering such alternatives, interoperability is-
Manufacturing Technology (MANTECH), sues across the total life cycle, within a future
Value Engineering (VE) program, IndependentDoD-wide digital infrastructure, should be well
Research And Development (IRAD) program,understood and addressed.

and other incentive contracts are possible

sources of funding.Additionally, non-DoD Commercial Developments

sources such as DoC, joint government fund-

ing, and state government programs might als@he digital environment, and the technology
be areas to explore. Some of the DoC fundedupporting APDE implementations, is evolv-
programs included under NIST are: “Coopera4ng at a rapid rate. Commercial products and
tive R&D Agreements (CRADA-where com- services within the business community pro-
panies form partnership agreements with theride numerous fun