
L c a t c d  in Central New York State, Rome Lab is situated on  approximately 200 acres inside the boundaries of the realigned Griffiss Air Force Base. The 
lab's facilities include. some of the most sophisticated research and development equipment available today. A total of 850 people are employed within 
the Lab's 3 main buildings. 

The Rome ;Lab's Mission: 

Advance the science and technology of information for Air Force C3(4)1 (Command/Control/Communications/(Computers)/Intelligence) 
£idfill the needs of its non-AF customer base, primarily other branches of the Department of Defense. 
Promote the transfer of its technology to universities, government agencies and the private sector. 

The Lab's Technological Thrusts: 

C:ommand & Control Surveillance Signal Processing 

C:ommunications Computer Science & Technology Electromagnetics 
Ilitelligence Photonics Reliability Sciences 

The Lab's Irreplaceable Physical Resources - Uniquely situated and instrumented test sites: 

Rurally located in a quiet, electromagnetic environment 
Unique capability for high quality radio frequency antenna measurements 
Capacity to perform a wide spectrum of electromagnetic measurements 
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T h e  dresence of Rome Lab will play a vital role in assuring New York competitiveness in the 2lst Century. 

m?Jumerous R&D company spinoffs, including PAR Technology, Dove Electronics, Land Care Aviation and Oneida Research. 
24 R&D firms directly connected t o  the Lab. 

0257 contracts generated $132 million for New York State organizations, creating 2,000-2,5000 direct jobs, between 1991 and 1993. 

T h e  lab has attracted widespread support in the regional corporate community. Senior executives at NYNEX, PAR Technologies, Grumman, Kaman 
Sciences, Hazeltine a n i  Sterling Software have all cited Rome Lab's . . . 

High standard and level of research integrity; 
Staff understanding of corporate interests; and 

*Its record of "getting the job done" more effectively and more quickly than other labs around the country. 

R o m e  Lab is also vitz.1 to the reuse of a realigned Griffiss AFB. 

The pla:n developed by the community depends on steering first-phase development to the sites surrounding the lab; providing open space amenities 
convenient to the lab; and improving circulation access to and around the lab. The lab is working with Griffiss Local Development Corporation and 
local government to identify financial and service delivery options that will further reduce its overhead costs. 

R o m e  Lab and New lrork State's Commitment: NYSTEC 

Responsible for identifying, developing and transferring dual-use technologies to non-military users, the state-funded New York State Technology 
Enterprise Corporation (NYSTEC) will work with the Lab to build needed technical support for dealing with issues of economic development and global 
competitiveness. New York State has committed $6 million to the preservation of Rome Lab. 

R o m e  Lab's Contribution to the Area 

Rome Lab is responsible for at least 3,000 direct and indirect jobs in Rome-Utica region, generating over $14 million in local and c o u ~ ~ t y  revenue. Its 
loss would reduce local population by 6,000; increase residential vacancies to 35%; remove 750 students from Rome schools; and cut over $13 million 
from local city, county and school district revenues. It would also deprive the region of its cornerstone in high-tech economic development efforts. 
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R o m e  Lab, supplemented by the individual ~niriatives o f  its scientists and engineers, has been stimulating the development of  technology and 
products which un  il developed, seem too futuristic to be possible. Among these achievements: 

Compact Disk (CD) Technology 
3-D Optical Memory (two photon absorption) provides massive storage of digital data 
Speech enhancement unit, for use in  air safety devices, radios, hearing aids and other voice systems, reduces 
background noises. 
Care-net, a telemedical program that brings together a consortium o f  university, corporate and high performance computing 
partners in  the world's first active effort to  create health care systems o f  the future. 
"Black Box" analysis, the primary method for investigating airplane disasters, which derives from the Lab's work in 
speech algorithms 
.4dvanced security systems, based o n  the Lab's work in infiared cameras 

R o m a  Lab is known for efficient Technology Transfer, facilitated by its emphasis o n  research that relies on commercially available technology. 
This ensures near-tcSrm utilization by private industry, including surveillance, communications, command & control, intelligence, signal 
processing and photonics. It has already developed new technologies in environmental control, virtual reality, speech processors, optical memory 
and programmable processors. 

T h e  Lab's work in highquality optics and complex optical instrumentation developed the technology for the latest generation o f  large 
telescopes, including the Texas Telescope; the Air Force Phillips Lab Starfire Telescope; and the telescopes at the Air Force Optical Station in 
Maui. 

T h e  L.lb has also d r p t e d  military technology to support the requirements of  other government agencies, including the Federal Aviation 
Administration, the National Institute o f  Justice, and the Federal Highway Administration's effort through the New York State Department o f  
Transportation to del,elop Intelligent Vehicle Highway Systems (NHS) testbeds. The Lab also oversees the work o f  two Department of  Defense 
Information Analysis Centers. 

T h e  Stzte Police has used mobile digital terminals developed by Rome Lab  Pcnding collab(irations include forensics (State Police) and a new 
regiorlal law enforcem'mt technology center sponsored by the National Institute of Justice. 

F u t u r e  economic de\.elopment is already on  the drawing boards. W E T ,  the Lab's partnership with NYNEX and several universities, has 
developed Infomall, ;L multi-service/product information network, which among its many other activities will promote growth o f  High- 
Performance Computing & Communications (HPCC) firms throughout the state. The area of  HPCC is projected to  become a $100 billion 
industry within 7 years, creating 250,000 jobs nationally and 15,000 in New York State. Infomall itself will have a major impact on  the future o f  
manufacturing, product design, health care, government, education and home entertainment. 
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Ram,? Lab i s  a customer 
foczrsed organization as 
evideni by their diverse 

Irreplaceable Synergy of Place and People 

The loss of Rome Lab would equal: 

The loss of  C3(4)I technological advances 
The loss of Air Force pre-eminence 
Disruption of inter service teams led by Rome Lab 
Dilution of  military capability 

customer base. 
Rome Lab's established cadre of professionals: 

D p  rtment o f]ustzce 
8 5 0  total employees at Griffiss Air Force Base with average 17 years C3(4)I 

National Institute of Health experience. 

National Institute of Science 
@Technology 

Other Mzlitary/DOD including: 

*Advaizced Research Projects 
4 v n g )  

Centnil Imagery Ofice 

Two-thirds  of  these employees are scientists and engineers, 61% of  whom have 
advanced degrees. 
740 employees (87%) are civilians. 

*All technical employees participate in continuing training programs. 

A i r  Force experience indicates that  less than 20% o f  civilian employees relocate. 
Generally, those who possess expertise and experience that make them most desirable d o  
not relocate, choosing instead to find employment in  the private-sector. This would 
cause an irretrievable loss of  valuable contacts, status and efficiencies. The Air Force 
might never regain its C3(4)I expertise if Rome Lab is relocated. 

420'0 taf the lab's fgnding is from agencies other than the Air Force. This strong inter-agency support is a result o f  the relationships and 
reputations o f  key individuals, not just o f  the facility. Lab employees have, for example, built up  strong relationships with the Intelligence 
Community over a long period o f  time that are extremely sensitive, and are not likely to be replicated by others. 

Previously, the Air Force has estimated that the relocation cost could be $135-162 million. The time horizorl for this investment to break even is 
well irrto the next century. 

Privatization & The Smart Buyer: The Best of Both Worlds 

Rome Lab already outsources over 80% of its projects to private research corporations and 
institutions. Outsourcing minimizes investment in permanent facilities and personnel, 
and enhances corporate and university capacity to conduct research in militarily critical 
areas. In-house capabilities are still maintained in areas where specific military expertise is 
needed. In this way, Rome maintains expertise necessary to  assert control over the work 
that is being done. This "technology spin-on" conforms with DOD's latest policy to  
adapt and build on  the best o f  commercially available technology for military use. 

Rome Lab is also a low overhead organization. Only 8% o f  FY'93 revenues represented 
institutional support provided by the S&T program. 
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I n  each ofthe two world 
wars of this century, new 
technologies debzlted that 
revol~tion ized the way we 
fotlght . . . The revolzltion 
occzlrring today is in  
C3(4)1. " 

General John A. Shalikashvili, 
Chairman of the Joint Chiefs of Staff 
February 22, 1994 

C3(4)I: Command/Control/Communications/(Computers)/Intelligence 
C3(4)I: 
Central to the Air Force's future focus. 
7 3 e  spec& mission of the Rome Lab. 

AWACS, Joint Stars, Patriot Missile System Support: 
C3(4)I achievements of the Rome Lab that led to victory in the Gulf War. 
Detection Technology now on the front lines in theJight against cancer. 

Technology for 21st Century Military Superiority 
RSI (Real Time All-Source Intelligence System): 
JSIPS/CARS; Common Ground *em; Combat Intelligence System 

Responsive Battlefield Surveillance: 
Enhanced All-Source joint Stars; Users-Focused Multi-Mission Surveillance 

Global Communications: 
Seamless Global Network; On-Demand Global L P W D  Multimedia Communica~ions 

Techrlology for ;!lst Century Living 

Technc~logy Transfer may be the primary mechanism to enhance the competitiveness of American corporations in the new global marketplace. 
Creation & retention of American jobs will depend upon the ability of government, industry and academia to research, develop and share the 
next generation of high technology applications. 

Rome Lab: The National Leader in Technology Transfer 
Over 35 active Cooperative Research Development Agreements, more than any other Air 
Force Lab. Perennial winner of the Federal Laboratory Consortium's aware for Excellence 
in Technology Transfer. 

Photonics: Rome Lab's Thrust in Hyperfast Data Processing 
Specific applications of this technology include optical pattern recognition, automated 
optical target recognition, optical 3-D memory, optical disk storage, high-performance 
analog fiber optics links and fiber optics switching. Experts project that photonics will be 
used by every type of company in the future, from the board room to the shop floor. 

NYNET: Rome Lab's Contribution to the National Information Infrastructure 
In partnership with NYNEX and with several major universities, including Columbia, 
Cornell, Syracuse and Brooklyn Polytech, Rome Lab is developing an experimental 
broadband communications network utilizing wideband fiber optics, programmable 
hardware and Asynchronous Transfer Mode switching technology. It will link Rome Lab 
with labs at Brookhaven and Cold Spring Harbor, with universities, and with research 
centers at NYNEX and Grumman, all of which will benefit from enhanced access to super 
computing facilities, ready-made environments for collaborative research and a testbed for 
developing applications. NYNET will further serve as a demonstration project for 
applications in education, telemedicine and law enforcement. 
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March 14, 1995 

Alan J. Dixon, Chairman 
Base Realignment and Closure Commission 
1700 North Moore Street 
Arlingon, Virginia 22209 

De2.r Mr. Dixon: 

As you know, the Department of Defense recommended to you on March 1, 1995, the closure of the Air 
Force's Rome Laboratory, located at the realigned Griffiss Air Force Base in Central New York's Mohawk 
Valley. The proposal is to maintain the Lab's mission at three locations: Hanscom Air Force Base in -. 

Evlajsachusetts, Fort Monmouth in New Jersey, and Rome, New York which will continue as the venue for 
the Air Force's uniquely situated and instrumented test sites. 

The: local community, with the full backing of the State of New York, will refute this recommendation 
befbre the BRAC Commission and seek to have Rome Lab omitted from the list that the Commission sends 
to the President on June 30, 1995. We will be making our arguments to you throughout the formal BRAC 
process. 

For your convenience, we are sending you a loose-leaf binder which, by the end of your deliberations, will 
provide a comprehensive record of Facts For Consideration by the Commission when determining the 
future of Rome Lab. As you may be aware, Rome Lab is at the heart of the community's reuse plan and 
so, though we understand the Commission hearings on reuse are not a part of your formal BRAC '95 
deliberation, we have chosen the occasion of the March 16 hearings to begin to inform you about Rome 
Lab and its envisioned future at the hear of Rome Lab Research Park 

We are well aware that ours is not the only matter before you for consideration. We will therefore 
endeavor to send you materials on only two remaining occasions, those being immediately prior to: (1) 
April 5 BRAC Comrnissioner(s) visit to Rome Lab and (2) May 5 Regional Hearing. Materials will be 
carefully marked for easy insertion into the binder we are providing you today. 

Though we regret that our community must endure another BRAC fight only two years after we fought the 
realignment of Griffiss, we are confident that on the merits our case is strong and that our cause is just. We 
lock forward to a fair hearing. 

Raymond Meier, County Executive Joseph Griffo, Mayor 

L A  Cop& 
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OVEKVIEW: THE DEPARTMENT OF DEFENSE HAS 
RECOMMENDED THAT ROME LAB BE SPLIT INTO THREE PARTS 

DOD has recommended that Rome Lab be "closed" by splitting it into three 
parts - one to be located at Fort Monmouth in New Jersey, another to be 
located at Hanscom Air Force Base in Massachusetts, and a third to remain in 
New York. 

+ The Recommendation Follows the 1993 BRAC Realignment of Griffiss Air 
Folrce Base. In the 1993 round of Base Realignment and Closure 
Commission decisions, Griffiss Air Force Base, the home of Rome 
Laboratory, was realigned. At that time, the Base lost the 416th Bomb 
Wing. Rome Lab was to remain as a "stand alone" lab, an arrangement 
which the Air Force has recognized as being viable from a cost point of 
view on at least two other occasions, at Armstrong (Williams Air Force 
Base) and Phillips Laboratories. 

+ In this Round, DOD is Recommending the Fragmentation of Rome Lab 

w and the Closure of the Minimum Essential Airfield. This recommendation 
wil l result in the virtual closure of the Base. 

+ The Recommended Closure of the Airfield is Not Disputed. The 
community does not dispute the recommendation to close the minimum 
essential airfield, which was intended to serve the needs of loth Mountain 
Division. 

+ The Recommended Closure of Rome Lab is Highly Disputed. However, 
the recommendation to close the Rome Laboratory deviates substantially 
from the Force Structure Plan and the established criteria. The community 
strongly urges the BRAC Commission to reject the DOD recommendation. 



OVEIRVIEW: THE ROME LAB RECOMMENDATION DEVIATES 
F R O M  THE FORCE STRUCTURE PLAN AND DOES NOT MEET 
ESTABLISHED BRAC CLOSURE CRITERIA 

BRAC should find that DOD's recommendation to split Rome Laboratory into 
three parts deviates substantially from the Force Structure Plan and the final 
criteria. 

+ Military Value Will be Compromised. Rome Lab's essential mission 
cannot be accomplished at multiple locations. The Lab's excellence 
depends upon the face to face interaction of scientists working together 
wit:h staff in inter-related departments, local academia, and contractors. 

+ Department of Defense Costs Will Rise. The Return on Investment 
projected by DOD is  grossly overstated. Capital and operating costs 
related to the move will be higher than projected. Savings realized after 
the move will be smaller than projected. 

I + The Rome Community Will be Subject to Severe Economic Impact. The 
cumulative economic impact of this and the previous round of BRAC will 
be unusually harsh. Furthermore, economic development that would 
have occurred as a consequence of realization of the community's Reuse 
Plan will be precluded. 
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MILITARY VALUE: FRAGMENTATION OF A TOP-RATED LAB 
WILL. DETRACT FROM A MISSION OF VITAL IMPORTANCE 

Rome Lab's mission is of unquestioned value, as i s  its superlative history of 
performance of that mission. Breaking up the Lab will destroy this top-rated 
Lab's ability to perform its essential mission. 

+ C41 Research and Development is Essential. The primary mission of Rome 
Lab is to advance research and development of command, control, 
communications, computers, and intelligence (C41) systems and processes 
for the Air Force and the other services, as well as for a host of non-DOD 
cu!;tomers. The military command structure has repeatedly stated that C41 
research and development i s  essential to the future of the Air Force and the 
Department of Defense. 

+ Rome Lab is a Top-Rated Facility. Rome Lab has been consistently rated 
as among the best DOD labs. The Air Force, itself, rates Rome Lab as a 
"Tier One" lab. It has not, in this nor any previous round, recommended 
the closure of any other Tier One lab. 

+ Spllitting Up the Lab Will Not Allow it to Perform its Mission. Effective 
pei.formance of the mission depends upon strong existing relationships 
amiong Lab departments and with local academia and contractors. 
Virtually all leading scientists will testify that creative, productive scientific 
output depends on the regular, face to face interaction of individuals 
working in related fields. As with a variety of other highly skilled, creative 
oc(zupations, telecommutation will not suffice. 



MILI'TARY VALUE: THE DOD RECOMMENDED ACTION WILL 
DESTROY ESSENTIAL RELATIONSHIPS AMONG DEPARTMENTS 

Collaborative relationships among Rome Lab departments are vital to effecting 
the formal and informal exchange of ideas and information that is  referred to 
as tec,hnology exchange. DOD's recommendation splits closely inter-related 
departments, destroying existing technology exchange. 

+ Sul.veillance and Photonics Will be Separated. Surveil lance and 
Photonics have worked collaboratively to develop more efficient radar 
anti infrared surveil lance systems. 

+ intelligence and Photonics Will be Separated. Intelligence and Photonics 
are collaboratively developing more efficient optical memory devices that 
are essential to the next generation of computers. 

+ On-Site and Off-Site Reliability Personnel Will be Separated. 
Collaboration between Reliability personnel located at Rome Lab and at * the off site-facilities permitted the timely diagnosis of plane-mounted 
antenna problems encountered by battlefield commanders during the Gulf 
War. 

+ The C41 Team that is  Working on the Global Command and Control 
System is Being Divided. GCCS will allow air, land, and naval battlefield 
cornmanders; combat planners located in the United States; and other war 
managers all over the world to simultaneously evaluate and immediately 
cornmun icate information to war fighters. GCCS represents a rejection of 
so-called "stove piping," where all information flows up a rigid chain of 
cornmand, then has to be reorganized and re-disseminated, leading to loss 
of \laluable time and information. 



MILITARY VALUE: HOPED FOR INTRA- AND INTER-SERVICE 
SYNEiRGIES WILL NOT DEVELOP 

Relatilonships among DOD staff at the new locations will never develop as 
productively as at the Rome location. 

+ New Locations are System Centers Rather than Labs. The development of 
new collaborations among staff i s  less likely at the proposed Massachusetts 
and New Jersey locations because these are primarily staffed by acquisition 
personnel and individuals concerned with system engineering, not R&D 
scientists and engineers. 

+ Research Synergies with the Army have been Precluded. Army research 
organizations at the New Jersey location that would have provided 
syrtergistic research relationships in the areas of Photonics and Reliability 
are being moved to Adelphi, Maryland, pursuant to a BRAC 1991 Army 
recommendation. 

"Qwr 
+ The Navy Rejected the Suggestion to Move C41 Capabilities to the New 

Jersey Site. Thus it is impossible for the proposed move to cause the 
development of research synergies among the other services. 



MILITARY VALUE: THE DOD ACTION WILL DESTROY 
ESSENTIAL RELATIONSHIPS WITH CIVILIAN INSTITUTIONS 

The recommendation wil l  also destroy technology exchange with civilian 
contraictors and academics, collaboration that has resulted in a variety of 
important military and civilian technologies. 

+ Leadership in Cooperative R&D is Threatened. A recent independent 
stufdy found that the Lab was more aggressive, focused, and productive in 
this area than most other DOD, federal and industry labs reviewed. The 
Lab has developed almost twice as many Cooperative Research and 
Development Agreements as any other DOD lab. Among the 
collaborations that wil l  be destroyed i s  the relationship with NYNEX that 
resulted in development of NYNET, a wide band, fiber optic, asynchronous 
network, with civilian applications that include telemedicine, and military 
applications that include assistance to MASH units. 

+ Highly Productive Relationships with the Critical Mass of Local 
Universities Will be Lost. The Lab undertakes cooperative R&D with local 
universities, including Cornel l and Syracuse Universities and Rochester 
Polytechnic Institute. Usage of Cornell's National Nanno Fabrication 
Fac:ility has saved the Lab millions of dollars by avoiding the need to 
corrstruct a separate facility at the Lab. 

+ The Air Force's Acknowledgment of the Importance of These 
Relationships is Inconsistent. The Secretary of the Air Force has correctly 
stated that closure of the research function of Los Angeles Air Force Base 
would result in a loss of its connectivity with the local aerospace 
cornmunity. The Air Force's failure to recognize the connectivity that wi l l  
be lost at Rome Lab i s  inexplicable. 



lsll MILITARY VALUE: NEW COLLABORATIONS WITH CIVILIAN 
INSTITUTIONS WILL TAKE YEARS TO BUILD 

The restructuring of the Lab i s  not likely to result in the development of new 
professional relationships with the local academic and industrial community 
anytime soon. 

+ Networks Take Years to Build and Maintain, and are Highly Dependent 
on Personal Relationships. Numerous studies suggest that, due to loss of 
non-relocating civilian expertise, relocation of a lab causes severe 
disruption of research. New relationships with local industry and 
academia will be developed only as remaining personnel gain local 
credibility, a process that will take years to occur. 

+ It is  Irresponsible to Undermine Existing, Long Standing and Highly 
Productive Relationships. There i s  little intuitive logic to destroying strong 
existing relationships in the interest of possibly, at some point down the 
line, creating new ones. 
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OVEIRSTATED 

Review of the COBRA runs conducted by the Air Force indicates that the 
propc~sed restructuring of the Lab wil l  not result in cost savings. 

+ Required Elements Have Been Omitted from the COBRA Runs. The 
model run supporting the Air Force's decision does not recognize a variety 
of costs required to be included. This assessment i s  supported by the fact 
that estimated costs are not comparable to actual experience with similar 
actions. 

+ The COBRA Model is Inadequate for Examination of Both Labs and 
Remaligned Bases. The COBRA model simply does not consider a variety 
of costs that are unique to labs and realigned bases, costs which wi l l  
significantly reduce projected savings and increase costs. 



The COBRA model run supporting the Air Force's decision does not 
recognize a variety of costs required to be included. 

+ Oniissions Appear to be a Function of an Incomplete Understanding of 
the Mission of the Lab and the Nature of the Locations to which it is 
Mowing. Some of these deficiencies were acknowledged by the Air Force 
in its record of closure deliberations, yet the recommendation was allowed 
to stand. Unrecognized costs include: 

+ locality pay differentials for civilian employees in Massachusetts and 
New Jersey, 

+ increased cost to maintain the off-site test facilities in the absence of 
local support capability, 

+ understated capital costs for new construction or reconfiguration of 
existing space, 

+ underestimated test equipment movement and purchase costs, 

+ absence of real property maintenance costs at the two receiver 
locations for Lab and administrative facilities, and 

+ costs required to prepare the two sites for unique Lab operations. 

+ Un!;urprisingly, Historical Experience Does Not Bear Out Air Force 
Estimates. For instance, the BRAC 1991 consolidation of the Army 
Research Laboratory in Maryland involved a similar number of research 
positions, but at a cost approximately six times higher than the Air Force's 
$52.8 million estimate. 



COST: THE COBRA MODEL I S  INADEQUATE FOR 
EXAhilNATION OF LABS AND REALIGNED BASES 

The COBRA model does not consider a host of significant costs, unique to 
labs and/or realigned bases. 

+ Loss of Non-Air Force Customers is Likely. The likely loss of key 
personnel will result in significant loss of customers, whose loyalty i s  to 
people, not the institution. Over 4O0/0 of Rome Lab's budget i s  funded by 
non-Air Force customers. 

+ Use of Non-Air Force Facilities Has Not Been Factored in. The Lab 
currently shares a variety of facilities that were developed and are operated 
by local universities. While these facilities are not among the Lab's assets 
- and hence could not be accounted for in the COBRA model - they are 
essential to the Lab's mission. Many of these facilities will have to be 
purchased or constructed and maintained by the Lab at the new locations. 

+ Caretaker Costs are Likely to Rise. In addition, DOD assumes 
responsibility for operating costs of the site in the interim between 
realignment or closure and achievement of the community's vision. These 
so-called "caretaker costs" are likely to rise, because implementation of the 
Lab closure recommendation will significantly delay redevelopment of the 
former Base and the community's ability to assume responsibility for the 
prolperty. 

+ Base Conversion Investment was Not Considered. DOD - through 
subsidy of the Reuse Plan development process, contracting for the 
preparation of an Environmental Impact Statement, and funding of the 
local Air Force Base Conversion Agency office, among other efforts - has 
invested several million dollars in the transition of Griffiss Air Force Base to 
civiilian use. Some portion of this investment may have to be redirected 
and refunded due to the major change in planning focus and marketing of 
the excess property; for instance, reprioritization of environmental clean up 
efforts may be required. 
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ECONOMIC IMPACT: REGIONAL ECONOMIC IMPACT WlLL BE 
DIRE, A N D  A-VARIETY OF OPPORTUNITIES WlLL BE LOST 

Both the immediate consequences and the long term outcome of the DOD 
recorrlmendation will have an unusually harsh economic impact on the Rome 
region. 

Opportunities Will be Lost. The Reuse Plan provides for a unique 
publidprivate partnership between the Lab, the community, and the State 
of New York. Approval of the DOD recommendation will mean that the 
benefits to the region and to the military of this partnership - which is well 
into the implementation stage - will be foregone. This is particularly 
unfortunate given the fact that the Air Force and DOD participated in every 
phase of Reuse Plan development and encouraged the community in its 
focus on Rome Lab. 

Immediate Consequences are Severe. The combined impacts of the 1993 
and 1995 BRAC decisions will have an unusually harsh impact on the 
Rome community. 



ECONOMIC IMPACT: JOB GROWTH RESULTING FROM A NEW 
PUB[-ICIPRIVATE PARTNERSHIP WILL BE PRECLUDED 

A critical goal of the BRAC process i s  to assist in the retooling of the country's 
econolmy, allowing communities to generate. growth as they move from a 
military to a civilian economy. The proposed closure of the Rome site 
undermines the credibility of the BRAC process, because it nullifies the 
community's efforts to develop a Reuse Plan that achieves that aim. 

+ The Reuse Plan Features a Collaborative Partnership Between the Military 
and the Community. The Reuse Plan that the community has developed 
actively seeks to contribute to the Lab's achievement of cost effective stand 
alone status. It features a partnership between the public and private 
sec:tors to develop a research-based commercial park that will establish the 
Lab as a more productive asset for both the military and the region. 

+ The Plan is a Model for New Business Growth. The Plan will result in 
new business growth and could serve as a model for other communities 
trying to strike a balance between the demands of a downsized military 
and the challenges of a civilian economy transforming to the information 
age. 

+ The Reuse Plan will Enhance Technology Exchange. Development of the 
cornmercial park envisioned by the Reuse Plan will result in greater 
technology exchange - leading to enhancement of the military mission, 
improvement of the nation's competitive position in information 
technology development, and significant regional economic development. 



ECOlVOMlC IMPACT: PROGRESS TOWARD IMPLEMENTATION 
OF THE JOB-GENERATING PARTNERSHIP HAS BEEN MADE 

A variety of entities have already recognized that the publidprivate 
partnership which i s  the central feature of the Reuse Plan is the essence of the 
ideal reuse plan and i s  the best means of redeveloping the site. 

+ Public Funding Commitments for NYSTEC have Already been Received. 
Aniong the most significant of these i s  the $12 million, five year 
co~nmitment of State funds to the New York State Technology Enterprise 
Corporation (NYSTEC), which will work with the Lab to identify, develop 
and facilitate the transfer of Lab technologies to non-military users. The 
President himself has offered encouragement to this effort. 

+ Implementation of NYSTEC is Underway. NYSTEC is  to be operated by 
the well-regarded Syracuse Research Corporation. NYSTEC headquarters 
have already been designed and will be located adjacent to the Lab. In 
addition to containing space for NYSTEC staff, the headquarters will 
inc:lude new research facilities for the Lab. 



ECONOMIC IMPACT: THE VISION OF A PUBLIC/PRIVATE 
PARTNERSHIP WAS DEVELOPED WITH THE SUPPORT OF DOD 

The community's Reuse Plan, which will accomplish vital military and BRAC 
goals, received the support and encouragement of DOD officials at every 
stage of development. 

+ Closure is Recommended Despite Assurances to the Contrary from the 
Air Force. During and subsequent to the BRAC 1993 decision, the 
community sought and received assurances from the Air Force that the Lab 
would remain in place for at least five years. 

+ The Reuse Plan Has Been Pursued with DOD Encouragement. DOD and 
other federal officials who have overseen the development of the Plan 
have encouraged the community in its pursuit of a Rome Lab-oriented 
de\/elopment vision. 



w 
ECOlVOMlC IMPACT: THE DOD RECOMMENDATION WILL 
HAVE DIRE, IMMEDIATE CONSEQUENCES FOR THE REGION 

The proposed restructuring of the Lab represents an inconsistent application 
of th'e "cumulative economic impact" criterion employed by DOD in 
evaluating installations for closure or realignment. 

+ DOD Acknowledges the Grave lmpact on the Local Economy. DOD itself 
notes that the cumulative impact of the BRAC 1993 and proposed BRAC 
1995 decisions on the Rome community will be greater than in any other 
coinmunity in the country experiencing an Air Force instal lation closure or 
realignment. Notwithstanding this recognition, the Air Force recom- 
mended the Lab for closure. 

+ Other Services Appear to have Given Cumulative Economic lmpact More 
Weight. The Secretary of the Navy indicated that four California instal- 
latiions were not recommended for closure in this round because of the 
cu~nulative economic impact of prior rounds of BRAC. Thus the weight 
given cumulative economic impact appears to vary inexplicably among the 
services. 

+ The lmpact of Loss of High-Skilled Civilian Jobs Has Not Been Taken Into 
Account. The DOD-reported impact on Rome would be even greater if it 
took into account the fact that the loss of highly skilled, professional, 
civilian jobs has a far greater effect on a community's economy than the 
loss of military jobs. This consideration should be part of the economic 
impact assessment. 



\VHY ROME LAB SHOULD 
BE PRESERVED: 
CONCLUSION 



w 
CONCLUSION: CLOSURE WOULD DEVIATE SIGNIFICANTLY 
FROM THE FORCE STRUCTURE PLAN AND BRAC CRITERIA 

The Rome community urges the BRAC Commission to find that DOD's 
recorr~mendation to close the Rome site of the Lab significantly deviates from 
the Force Structure Plan and the established criteria on these grounds: 

+ Military Value Will be Compromised. The Lab's mission is critical to the 
mi itary. Achievement of the mission is  dependent on technology 
exchange, existing skill in which will be destroyed. 

+ The Estimated Return on Investment is Grossly Overstated. Capital and 
operating costs required to implement the recommendation will be 
sig:nificantly higher than those projected by the Air Force. Savings will be 
sig~nificantly less than those projected. 

+ Devastating Cumulative Economic Impacts Have Been Ignored and the 
Potential for New Growth Precluded. The recommendation ignores the 

Wv DCID-determined cumulative economic impact on the Rome community. 
The restructuring would also destroy Reuse Plan-created opportunities to 
generate new civilian jobs. 



Your voice is safe with Rome Laboratory 
w h e n  keeping your conversations 

secure is important to you, you need 
Rome Latloratory's Secure Digital 
Voice technology. 

By using frequency domain 
speech colnpression techniques, we 
have created an entirely new multi- 
rate coding technology. The Secure 
Digital Voice's patented technology 
will allow both the military and 
civilian sectors to ensure secure 

In addition to the VoneTM 
produced by Comtech Labs, other 
applications for Rome Laboratory's 
Secure Digital Voice technology 
include satellite and fail-soft land 
mobile radio communications, 
video teleconferencing, and 
adaptive voiceldata networks. 

At Rome Laboratory, we're not 
just envisioning the future, we're 
creating it. Let us 

To receive more information on 
the Secure Digital Voice Program, 
or any of Rome Lab's other exciting 
technologies contact the Rome 
Laboratory Technology Transfer 
Office (RLPXPT) at.. . 

Ph. (3 15) 330- 1905 
Fax (3 1 5) 330-3022 

Or writc: Romc LaboratoryIXPT, 26 Electronic 
Parkway, Griffiss AFR, Ncw York 13441-4514 

w 

communications while greatly help you make your 
increasing channel capacity. t 1 visions a reality, too. Rome L ~ ~ & o P Y  



Tomorrow's IC Today 
by Irvine Sensors. 

Technolow by 
U d  

Rome Laboratdry. 
Rome Laboratory and lrvine Sensors worked together to Image Processing, Communications, Electromagnetics, 

apply advanced packaging technology to stack chips so Photonics, Computational Sciences, Reliability, 
densely that a "Virtual Silicon" Integrated Circuit (IC) is Maintainability, and Testability. 
created. This approach makes it to use thelatest 
16 Megabit DRAM memories to create a much larger 64 The packaging of ICs is just one of many areas where 
Megabit memory. Rome Laboratory is working with industry to create the 

technoloav of tomorrow. Let our vision of tomorrow create 
Today, lrvine Sensors Cornoration is working with IBM an o ~ n o z n i t v  for you today. ' a  

to bring%"rtual" ICs into high volume productron. 
Initially designed for advanced satellite computers, this For more information about our technology transfer 
techno1og.y will soon find its way into Supercomputers, opportunities, contact the Rome Laboratory Technology 
Portable PCs, and Engineering Workstations. Transfer Office (RLIXPT), 26 Electronic Parkway, Griffiss 

Air Force Base, NY 1344 1-45 14. - - - - 

I 
At Rorne Laboratory, we have the 

expertise 2nd talent to offer you 
many opportunities for technology Phone: (315) 330-1905 
transfer in Signal, Speech, and Fax: (315) 330-3022 



When you don't know how 
to g6t there from here, 

W hether you're driving late at Lab has developed the capability for I Let Rome Laboratory help you find 
night or you simply don't / precise locational positioning so the car / the right route for all your future 
know where you are, Rome f of the future will always know where 1 driving needs. Contact the Rome 

Laboratory r12alizes there are times i you are, even if you don't. I Laboratory Technology Transfer Office 
when you can't stop and ask directions The MACS has the capability to not j (RL/XPT) to receive more information 
or pull out a map. 1 only suggest proposed travel routes, it 1 regarding this, or any of Rome Lab's 

Rome Laboratory has developed a can automatically update its database i other exciting technologies! 
new system which will revolutionize f to reflect ever-changing traffic situa- 1 
the navigation of future automobiles. I tions and road construction and even I 

1 Ph. (315) 330-1905 
The Mapping Application Client Server / track current weather information. ; 
(MACS) makes the traditional folded ! 

paper map virtually obsolete. Utilizing 
! Fax (315) 330-7043 

the Auto Source Update program and a -  m Or write: Rome Laboratory/XPT, 26 Electronic 
the Global Positioning System, Rome a , . - I  Parkway, Griffiss AFB, New York 134214514 



A Tough ACT to Follow. 
ome L.aboratory in collaboration with Electronic R Decisions, Inc. has helped to produce a break- 

through in analog s ignal  process ing - the 
Acoustic Charge Transport, or ACT, chip. 

The advantages seem endless! Over 45 billioii multiply- 
and-accumulates (MACs) per second. Near gigahertz 
sampling. Real-time control for flexible, adaptive systems. 
Single chip, all analog processing avoiding the size and 
cost of AID and DIA converters. And the ACT'S low 
power consumption saves tens of hundreds of watts over 
equivalent digital systems. 

Commercial  applications seem endless too. Uses 
include equalization, programmable filtering, pattern 
matching, electronic decoys, digital audio broadcasting, 
data links, a r~d  communications just to name a few. 

The Acoustic Charge Transport is just one of many 
highly progressive areas where Rome Laboratory is 
working closely with industry to create the technology of 
the future to meet current demands. Let our vision of 
tolnorrow create an opportunity for you today. 

For more information about our various technology 
transfer opportunities, contact the Rome Laboratory 
Technology Transfer Office (RLIXPT), 26 Electronic 
Parkway, Griffiss AFB, NY 13441 -45 14 

Ph. (3lS) 33&1908 Fax (8s) 3303022 





At Rome Laboratoq 
J 

thls is not vour 
average CD player. 

1 he technology that went into the Optical Disk 
!System (OD!;) is one of many developed by Rome 
Laboratory scientists and engneers. 

The ODS reduces data storage needs and increases 
the processin,3 speed of massive information systems. 
Rome Laboriltory has met the needs of large-scale 
government intelligence information processing and 
~Jmplifed the storage and retrieval of medical records. 

Electromagnetics, Photonics, Computational 
Sciences, Reliability, Maintainability, and Testability. 

At Rome Laboratory, we make it our job to create 
the technology of tomorrow. Let our vision of 
tomorrow create an opportunity for you today. 

For more information about our technology 
transfer opportunities, contact the Rome Laboratory 
Technology Transfer Office (RL/XPT), 26 Electronic 

We have t.ne expertise and talent to offer opportu- Parkway, ~riff iss  Air Force Base, NY 13441-4514. 
-. 

rlities for technology transfer in Phone: (315) 330-1905 
Signal, Speech and Image 
Processing, (zommunications, Rome M w  FU: (315) 330-3022 

Photography: Albert Santacroce 



Rome Laboratory has turned the power of computing back on itself! 

The revolutionary Knowledge-Based Software 
Assistant (KBSA) uses artificial intelligence to auto- 
mate and fonnalize the informal and sometimes 
teclious proces:jes of software development. 

By enhancirig the ability to understand software 
and creating increased involvement at all levels of 
development. EBSA becomes an intelligent assistant 
capable of colli~borating on design and development 

turnaround time, and longer useful system life 
through continuous evolution within the software 
development process. 

KBSA is just one of many exciting areas where 
Rome Laboratory is working with industry to create 
the technology of tomorrow. To find out how Rome 
Laboratory can help you, contact the Rome Labora- 
tory Technolorn Transfer Office (RL/XPTl at: -- 

I decisions as  well a s  cakying out the detailed-book- 
keeping tasks of software development. ph: (315) 330-1905 fax: (315) 330-7043 

KBSA's end results are: greatly improved ~ r o d ~ c -  Or write: Rome W r d o y l X f T  26 Electmnic Parku~arj. Gri&s AFB. NY 13441-4514 

tivity and quality, reduced &evelopment time,-shorter i 

Photogr.tphy: Albert Santacr~xe 8 Michael Beaudene 



R ome Laboratory's 3-D J 
Optical Memory answers ; 
the c4311 for massive stor- j 

age of digital data with heavy- ; 
duty storagt:, high density, and j 
fast access time, all in one, small, : 
compact package. I I 

The concept behind Rome j 
I) Lab's 3-D Optical Memory is 

,called two-photon absorption. It / 
has a potential storage capacity f 

of one terabit per centimeter, [ Optical Memory program, or any 
throughput rates of 1 Gb per sec- I of Rome Lab's other exciting 
ond, and access times on the i technologies contact the Rome 
order of tens of nanoseconds! Laboratory Technology Transfer 

At Rome Laboratory, we're j Office (RL/XPT) at.. . 
working closely with industry to I 
envision the future of data stor- I Ph. (315) 330-1905 
age. Let us help you make your [ Fax (315) 330-3022 
visions a reality, too. I 

f Or write: Rome Laboratory/XPT, 26 Electronic 
To receive more information Parkway, Griffiss AFB, New York 1 3 ~ 1 - 4 5 1 4  

regarding Rome Lab's 3-D 

Photography: A.  Santacroce & M. Bcaudette Reader Service NO. 103 I 







- Rome Lab Research Park 
The Master Reuse Strategy for Griffiss A FB 

In response to the BRAC '93 recommendation to substantially realign Griffiss Air 
Force Base, the community of Central New York's Mohawk Valley set out to develop 
a national model for creative and responsible reuse planning. The culmination of this 
effort was the creation of the Rome Lab Research Park - a militarylcivilian cooperative 
vision that builds upon a technology-based foundation to establish a publidprivate 
research and commercial environment for the 2 1 st Century. 

WE! believe that this plan is an essential element in understanding why Rome Lab's 
future as a military resource would be most valuable if the Lab remains in place. 
Furthermore, the vision for a Rome Lab Research Park becomes only more 
cornpelling when one's perspective is expanded to consider the economic 
implications of the base reuse process. 

This section sets forth the key elements of how the reuse plan relates to the Rome Lab 
dec:ision. Where appropriate, we have provided background materials that elaborate 
upon these points. 

Rorne Lab Research Park is exactly what base reuse should be about. It would be 
short-sighted to close the book on this unfolding publiclprivate success story. L 
The Rome Lab Research Park represents the very essence of what base reuse is  
supposed to be about. The plan is a partnership that serves as a catalyst for new 
business growth and as a model for achieving a balance between the demands of a 
dovvnsized military and the challenges of a civilian economy transitioning to an 
infc~rmation age. It is not the mere shifting of assets and liabilities from federal to 
local governments, nor a narrow-minded effort to lure businesses from one region to 
another. Economic development cannot be about zero-sum solutions. The 
opportunity to reuse closed or realigned military bases represents a critical link in the 
retcloling of America. We must take new approaches that transcend traditional notions 
of public or private, military or civilian. Rome Lab Research Park is just such an 
approach. 

Ultimately, base reuse and economic development is about jobs. By the military's 
owri calculations, the Rome-Utica area in New York will experience the most 
negative job impact due to Air Force actions of any area in the United States. Over 
3,000 New York State jobs will be immediately impacted by proposed Rome Lab 



closure. More important, though, while short-term job loss can be devastating, the 
appropriate focus for base reuse is the future. Over the next 20 years, it is estimated 
that the Rome Lab Research Park plan could yield over 8,000 jobs that are of the kind 
we as a nation are seeking to create - jobs grown out of high technology 
entrepreneurship and forward thinking publidprivate partnerships. This is what base 
reuse should be and must be all about. 

bi Rome Lab Research Park represents a shared militarylcivilian vision for1 
k r c h  and technology cooperation in the 21st Century. I 
The publidprivate reuse vision for Griffiss is built upon an existing dynamic where 
technology ideas and applications flow back and forth between military and 
cornmercial users is an evolutionary process of mutual benefit. We call this concept 
technology exchange. The reuse plan for Griffiss leverages this concept by placing 
Rome Lab among new and expanding high tech businesses, many of which have 
been nurtured by the military and with which new technology relationships can 
thrive. The plan's goal is to leverage this dynamic in order to both support the 
military mission and boost the regional economy. 

Under the 1993 proposed realignment, Rome Lab was to become a "stand-alone" 
facility. The concept of a "stand alone" military research laboratory, however, is 
something of a misnomer. Unlike combat missions, laboratories have a natural and, 
indeed, essential need to be linked to a vast array of university and private business 
researchers and technicians. Rather than "standing alone," these military facilities can 
be positioned to operate amidst newly established publidprivate research parks such 
as is proposed for Griffiss. Indeed, this militarylcivilian technology exchange vision is 
at tne heart of the plan for Rome Lab Research Park. 

The Air Force has embraced the "stand alone" vision for several of its other 
lab~oratories, particularly in the context of supportive research environments. r 
Due largely to the potential of technology exchange, the idea of "stand-alone" 
laboratories has come to be embraced by the Air Force and others. The potential for 
"stand-alone" laboratories is explicitly invoked by the Air Force in their defense of 
sev'eral actions under the 1995 BRAC recommendations. 

In reference to the proposed realignment of Kirtland AFB, wherein it is proposed 
that Phillips Laboratory, another of the Air Force's "super labs", remain in place, 
the Air Force's justification specifically cites that this activity is  "capable of 
operating with minimal military support." (see DoD's Report to the Commission, 
Volume V, page 49 of the Executive Summary). 

When discussing a reversal of a 1991 BRAC decision to relocate Armstrong Lab 
from Williams AFB in Arizona, the Air Force's justification includes the following: 



It [Armstrong Lab] is largely a civilian operation that i s  well-suited 
to remain in a stand-alone configuration ..... the present facilities 
are consolidated and well-suited to research activities, including 
a large secure facili ty... the activities are consistent with the 
community's plans for redevelopment of the Williams AFB 
property, including a university and research park. 

Simply put, this passage provides an elegant defense for why Rome Lab would be 
best-suited to remain as a "stand-alone" facility at the core of the Rome Lab Research 
Park. 

The New York State Technology Enterprise Corporation (NYSTEO was created to 
ensure the success of Rome Lab Research Park. L 
In order to maximize the prospects for forging the successful business and research- 
based relationships with Rome Lab and In conjunction with the State of New York, 
the community created NYSTEC - The New York State Technology Enterprise 
Co~*poration. Infused with over $4 million of State funding NYSTEC's primary mission 
is to identify, develop, and facilitate opportunities for the development of dual-use 
technologies with non-military entities. An important part of NYSTEC's mission is to 
develop a non-DoD, but not necessarily non-government, customer base for Rome 
Lab's ongoing research. A diverse customer base not only aids Rome Lab but 
promotes good economic development pol icy. 

The already designed NYSTEC headquarters is slated for a newly assembled site 
immediately adjacent to Rome Lab at the core of new Rome Lab Research Park. In 
addition to housing NYSTEC, this state-of-the-art facility will provide cost-effective 
space for several Rome Lab operations. From this location, the NYSTEC team will 
assist businesses both on- and off- site in developing cutting edge technologies which 
will have tremendous military and commercial value well into the 21st Century. A 
rendering and plan for the NYSTEC facility is attached. 

The driving force behind NYSTEC is not a dream but a reality. Rome Lab is  already a 
national model for technology exchange. The Lab has nurtured numerous research 
ancl development companies in Central New York and has been a recognized leader 
in leveraging outstanding commercial and academic research to enhance the 
military's technological supremacy. Whether in areas such as forensics collaborations 
wit17 our State Police, or with NYNET, a national prototype for the Information 
Hig,hway, led by NYNEX and Rome Lab with a consortium of New York State-based 
businesses and universities, the Lab is at the forefront of using technology to at once 
protect the national security while building the nation's prosperity. 



NYSTEC is but another reason why the case is so strong for keeping Rome Lab where 

v it if;, at the core of the Rome Lab Research Park. The NYSTEC plan has been widely 
applauded. The attached exhibits include a letter of support from the President of the 
United States. 

The Community responsibly sought and received support from DoD officials in 
developing the plan for Rome Lab Research Park. I 
Even amidst the 1993 BRAC deliberations, the community recognized that Rome Lab 
might provide an effective foundation for reuse. Cognizant, however, of the 
precarious nature of the closure and realignment process, the community sought 
some assurance that the Lab's future in Rome was sufficiently safe to focus resources 
on developing a reuse plan that not only built upon the Lab's strengths but also 
created an environment that would enhance the ongoing research activities within the 
Lab itself. True, then, to the goals of the base reuse process, the Griffiss community 
worked closely with the federal government in preparing a reuse strategy. Numerous 
DoD officials were briefed. Others were at least aware of the plan. The Office of 
Economic Adjustment not only generously funded the effort but embraced it as a 
mo'del of responsible and creative planning. Internally, members of the Rome Lab 
staff were enthused that the proposed reuse environment would support their military 
mission. 

Ultimately, the impetus to take this direction was fueled not only by DoD's support, 
but by the recognition that the Rome Lab Research Park plan was good for both the 
economy and for the military. The attached letter from James Boatright, obtained 
during BRAC '93, is an example of the types of assurances that were sought and 
received in conjunction with the Griffiss realignment. The second letter, from Air 
Force Under Secretary Rudy de Leon, is an example of the kind of support that the 
conimunity received during the reuse process. 

b e  Lab Research Park enhances the Lab's standing under the BRAC '95 Criteria. I 
Ultimately, the BRAC Commissioners' mission is to evaluate DoD's recommendations 
according to eight established criteria. For Rome Lab, this mission is complicated by 
the fact the Lab ranked so highly in the Air Force's analysis, and yet eventually was 
recommended for closure. Rome Lab Research Park does not dispositively secure 
Rome Lab's standing under any of the BRAC '95 criteria. It does, however, provide 
considerable support on several fronts for why Rome Lab should remain in place. 
Briefly summarized, the Rome Lab Research Park's relevance for BRAC categories are 
as follows: 

Milifary Value - The reuse plan for Griffiss AFB explicitly seeks to create a 
tech~nology-based environment that will assist the Lab in maintaining its hold on the 
cutting edge of C41 and related research. In considering the military value criteria, 



ancf especially Rome Lab's capacity to enhance DoD operational readiness, the Rome 
Lab Research Park is  unquestionably an asset. 

Return on Investment - Costs savings are an important part of the ROI analysis. 
One of the attractions of the Rome Lab Research Park plan is that it offers the potential 
for operational cost savings to Rome Lab based on economies of scale that can be 
acb~ieved with multiple site users, instead of just one or two military facilities. Further 
amplification of this point will be possible once DoD is  able to provide the full 
portrait of their baseline operating analysis. 

impacts - Rome Lab Research Park has the potential to dramatically affect the lives of 
thousands of citizens in Central New York. It has already been noted, that, based on 
Air Force actions, the Utica-Rome MSA is the worst hit area in the nation. But, more 
important, the Rome Lab Research Park has the potential to generate over eight 
thousand highquality jobs in the region, and to provide a model for how bases can 
be !;uccessful reuse for economic development. The impact of killing that opportunity 
now, by relocating Rome Lab, will be devastating. 



5 b e n  I Divleo 
ExecutiJe Director 

Base Realignment aid  Closure Co.m.i$sion 
1700 North Moore Street 
Arlington, Virginia 22209 

March 32, 1995 

Attached are materjals for inclusion your loose leaf binders entitled Rome Lab Research T'drk 
-- Fact ,~f ir  Corzsl;r"erution that were selit to you earlier this 11~1rlth. V e  hope that these 
materials will be of assistance as you continue your deliberations. Thc rnzterials, which havs 
beer, marked to show where they should be inserted in the binders, make these basic points: 

The recornmendation to splii and relocate Rome Lnhoratory ;-epresents a suhstanthrf 
deviation from the Forcz Stnrchrre Phn and the established criteria: 

No Return on Investment. The Air Force's hastily made decision is replete with 
omissions and mistaken assumptions. Costs have been understated, and recurring 
savings have been overestimated. An analysis correcting for these errors suggests that 
z return on investment is far more likely to be achieved in 100+ years, not the four 
years suggested by the Air Force. 

Loss of Military Value. Relocating the Laboratory, wliich, acciir,iing to every obscrdei. 
including rhz .Air Force, superbly performs a ~aission of ucquzstioned importance, will 
significar~tly degrade military \due. This degradation will o c c ~ ~ r  as a function :;f the 
destruction of professional networks among staff arid between staff and the 
surrounding academic and industrial commcniy. networks upon vlhicfi the 
Laboratory's military value is based. 

Extraordirznry Economic Impact. The c~mulati\~e econornic impact of this and the 
previous round of BRAC will have a greater Impact on ;he Rome cormunity thm c3 
,my other such community in the nation. In addition to the lii,W3 jobs the Air Force 
estimates will be lost, an additional 18,W potential jobs will be 10s: as a conseql:er,-e 
of inability to realize the vision of the Rome Lah Research Park. 

We iocrlc forward to welcolning you to the Rome Lab c~rnmunity and to elaboratrng on thest: 
points on April 5. 

County E,xecutive 
Yoseph Cinffo, 

Mayor 

<FC, I rF155 
Locd D & U  corporation 

153 Brook Road 
Griffm AFB, N m  York 13441 

Phone (315)338-0393 Fax (315)338-5694 



THE W H I T E  HOUSE 

WASHINGTOK 

October 2 5 ,  1994 

The Jonorable Mario M .  Cuomo 
Governor of New York 
New York, Kew York 

Dear Mario: 

Thank you f o r  your recent letter informing ne 
&out t h e  formarion of NYSTEC, the  New York State 
Technolow and Znte-qrise Corporation. I was pleased 
t o  l e a r n  tkat =ns Sta te  of New York has pledged its 
support =o working with Xome Lab t o  develop and 
im~iement  eual xse technology projects .  

A s  I a m  sure you art aware, since 1 9 8 0  Consress 
has enacted a series of l eg i s l a t i ve  measures mandating 
that tecknalogy transfer be i n c o q o r a t e d  as pax of 
the essectial missiocs of the  rnilitazy services. M y  
A&miaistra=io~ has sough= t c  underscore this consres- 
sional irrrperazive by making the  promotion of 6ual use 
t echno log  an i m ~ o ~ a n t  part of my agenda fo r  the 
retooling of A m e r i c a  i n  the ~ o s t - C o l d  War era. 

It is encouraging t o  hezr tha t  New York Szate 
and Rome Lab are developing such an exciting projec t .  
I t = l y  b e l i ~ v ~  t h a t  as t he  c t t i o n  moves forward, the 
nex: geceration of economic development e2forcs must 
develop pcbl ic -pr ivare  partners hi?^, such as NYSTEC, 
focused 02 dual  use tecFinolo~ies.  

C o n ~ a t u l a t i o n s  on t h i s  important p ro jec t .  
Please keeg m e  advised or, your ef forzs .  

Ses= wishes. 

Sincere ly ,  



MARIO M. CUOMC' 
COVE RNOl 

October 20, 1994 

Dear Mr. President: 

I am writing to inform you of an exciting development in 
science and technology taking place in conjunction with the Air 
Force's Rome Laboratory. On October 3, New York State issued a 
Request for Proposals to create a new organization, the Hew York 
State Technology Enterprise Corporation (NYSTEC), dedicated to 
dual-use technology. As I mentioned in my letter to you of May 
19, NYS:TEC is an innovative initiative that can serve as a 
nationzl model for state-federal partnerships to advance dual- 
use tec:hnology . 

NYSTEC, a not-for-profit corporation, will be committed to 
providing technology transfer and related services to Rome 
Laboratory, the Air Force's Nsuperlabll charge with the 
furtherance of information sciences and technology, located at 
Griffiss AFB in Rome, New York. The State has allocated $2 
million to establish NYSTEC, and anticipates requesting an 
additional $10 million for operations through 1999. 

NYSTEC1s primary purpose is to identify, develop and 
facilitate opportunities for the development of dual-use 
technologies to non-military users. This, coupled with the work 
Rome Lab currently does for the Air Force, makes Rome Lab a very 
valuable resource for the nation. 

NYSTEC plans to carry out the following functions to achieve 
its mission: 

Applications Engineering -- NYSTEC will employ a 
growing cadre of scientists and engineers who will work 
closely with Rome Lab scientists to assist in the 
actuzl adaptation and conversion of military products 
to non-military and commercial applications. 

Marketing -- NYSTEC will address the emerging needs of 
commercial industry and government from throughout the 
United States that can be competitively addressed by 
Laboratory resource. 



The Honorable Bill Clinton 
Page 2 

NY'STEC will be a vivid demonstration of partnership among 
the mil-itary, the State and the community. Using State financial 
resourc:es and Rome Lab expertise, NYSTEC will be a model for a 
new form of military contribution to the development and growth 
of comnrercial companies throughout the United States. It will 
also facilitate the transfer of technology to non-military public 
uses like law enforcement and transportation innovations. 

NF'sTEC is consistent with the dual-use technology initiative 
that has been promoted by your Administration. NYSTEC will also 
contribute to your efforts to stimulate the economy and to 
improve the global competitiveness of American industry. 

As you can see, Mr. President, "tech transferw is happening, 
it is happening now, and it is happening in New York. I look 
forward to working with your Administration on this important 
venture:. 

The Honorable Bill Clinton 
Presideant of the United States 
1600 Pennsylvania Avenue 
Washington, D . C .  20500 



DEPARTMENT OF THE AIR FORCE 
WASH'JQTON 20330 

O m C E  OF THE UNDER ~ ~ A R Y  

June 1, 1994 

Mr. Steven J. DiMeo, Executive Director 
Griffiss Redevelopment Planning Council 
325 Eirooks Road, Suite 210 
Griffiss Air Force Base, New York 13441 -4501 

Dear Mr. DiMeo: 

Thank you for your informative presentation on the progress made 
by the Redevelopment Planning Council in the successful realignment of 
Griffiss Air Force Base. 

'1Y 
It is encouraging to see the RomeIGriffiss community pull together 

to face the challenges of the base closure process. I know that this 
comm~unity will serve as an ideal model for-future bases facing similar 
difficulties as we continue to downsize our military. 

Sincerely, 
n 

Rudy de Leon 



STATZ OF NEW YC1RK 
EXECUT1:VE; CRMSER 
GEORGE E. PATAKI, GOVZRNOR 

Press Of f l ce  
518-474-6418 
12-4" - 7-21 26 

FOR R E W E :  
IMMEDIATZ , THURSDAY 
February 23, 1995 

Gctvernor George E.  Pataki today aylounced the approval of up 
to $2.2 million in state fund6 for the esiablisbment znd creation 
of the N e w  York State T~chnology Enterprise Coqoration (NYSTEC),  
a not-for-profit organization that will utilize :he resources of 
Rome Laboratory ir. the development and promotion of "dual-use" 
technoiogies by New Y ~ r k  companies and the federal governmer.t. 

a? "New York Sta ta  has a tremendous resource ir, Bome Lab, one of 
only f o u r  U.S. U r  Force 'super' labcratorles in the count-ry, 
Governor Pataki said. "Working together with iiome Lab and local 
leaders from the Mohawk Valley, we have 5crined hTSTEC as a means of 
helpixg both Nev York compmLes and miilzary org~aizacions to 
commerciaiize tecknologies developed a= the Lab, tkereby ersuring 
long-term economic growth across ocr  s ta te . "  

Cmtrr.issioner of-lcoaomic Development Charles A. Oazgano sa id  
funding was approved today by the Executive Committee of the 
Science and Technllcgy Fomdation Board of Directozs. Hr. Gargano 
also s e w e s  as C h a i - r n  of the Fouridation. 

t h e  Executive C c m r n i t t e e  authorized the  Science and Tecf;nology 
F'oundatior. to negotiate aad execute P ~OntraC: w i t h  Syracuse 
Re6earcn Ccrporazios !SRC) for operaticr. of W S T Z C .  SRC, a rot- 
for-profi~ organizsiion. was amcng sever firms CD submit fiaal 
prapoeale on response to a Request for ?roposzis issued by the 
Foundation last  October. Tne propoesls w e r e  reviewed by a tear. cf 
senior fcundaiion szaff and private-seccos executives. 

Under terms of the contrac:, SRC will be r e w i r e d  to work - . 
directly with Rome La3oraccry managenerr Co buill the t te?=-ics~ 
suppor- ~ccessa-ry for collaboration w i t h  ncn-inilizary ind~stries 

I and the dovelopment of dual-use teckaologles. 









TESTIMONY OF 
GEORGE E. PATAK. 

GOVERNOR 
NEW YORK STATE 

BEFORE THE 1995 
DEFENSE BASE CLOSURE AND REALIGNMENT COMMISSION 

MARCH 16,1995 

The 1995 Defense Base Closure and Realignment Commission, under former Sen. 

Alan Dixon's able leadership, is sending a positive and important signal today as it 

convenes a hearing on the challenges associated with the reuse of military installations 

across the United States. It is encouraging that the Commission is focusing much-needed 

attention on the long-term repercussions of its actions. As the Commissioners h o w  

well, the Base Realignment and Closure Commission (BRAC) recommendations represent 

not the end, but rather the beginning of long and complex efforts to transform significant 

park; of the nation's military landscape into productive civilian assets. 

A healthy debate is going on in this country regarding the role of our military in 

the post-Cold War era. There is a clear consensus, however, that in this new era, we 

must reduce the massive physical infrastructure which has been built up at military 

installations across this country over the course of the last 50 years. This restructuring is 

a dificult process for countless communities, including many in New York State. I 

f m l y  believe, however, that this process can and must provide tremendous opportunities 

for economic development. As a nation, we must look to forge new partnerships that 



w embrace the realities of the 21st century economy and that maximize the value of these 

closed and realigned facilities. 

I would have hoped to use this statement today to boast about the tremendous 

succzess that we have had in New York State in building a model reuse plan at Griffiss 

Air Force Base - a plan that represents a shared vision between military and civilian 

leaders to create a technology-based partnership for the future based on the continued 

presence of a 'stand alone" Rome Laboratory. Unfortunately, I must address this plan 

t0da.y in the context of the recently-announced decision to break up Rome Laboratory - 

one of the Air Forces premier "super labs" and arguably the Department of Defense's 

@OD) leader in the information technology field of C41 (Command, Control, 

Conmunications, Computers and Intelligence). General Shalikashvili himself cites C41 

as one of the most important areas of America's future rmlitary strength. 

The proposed action to break up Rome Laboratory, will be closely scrutinized 

over. the next several months and, I believe, when the process is done, the collective 

wisdom of the Commission, with DoD's support, will see fit to reverse this 

recommendation. The subject before the Commission today, however, is base reuse. 

And so, I will describe for you today New York State's experience in preparing a reuse 

strategy which was designed to enhance both the military effectiveness of Rome Lab and 

the State's potential for economic growth, and which now is threatened by DoD's 1995 

BWiC recommendations. 



The 1993 BRAC Commission recommended a substantial realignment of Griffiss 

Air Force Base in Rome, New York. The Community, of course, had actively sought to 

avert this action, but once the decision was made, leaders in Central New York's 

Mollawk Valley wasted little time, turned to the future, and began to craft an exemplary 

reuse plan. Following the proposed realignment, the greatest remaining resource at 

Gril'fiss was to be Rome Lab. The community, understandably, was apprehensive about 

relying upon the enduring presence of the Lab; but, after seeking reassurance from the 

Air Force regarding the Lab's future, the reuse team set out to develop a plan that would 

place Rome Lab at the center of a technology-based research and industrial park. During 

this process, the Griffiss team enjoyed the active participation of Air Force and DoD 

officials in developing what all involved hoped would be a model for responsible and 

creative reuse planning. 

The publiclprivate reuse vision for Griffiss is built upon an existing dynamic 

where technology ideas and applications flow back and forth between military and 

commercial users in an evolutionary process of mutual benefit. We call this concept 

-nologvexchange. The reuse plan for Griffiss leverages this concept by placing Rome 

Lab among new and expanding high tech businesses, many of which have been nurtured 

by the military and with whom new technology relationships can thrive. Under the 1993 

proposed realignment, Rome Lab was to become a "stand alone" facility. Due largely to 

the potential of technology exchange, the idea of "stand alone" laboratories has come to 

be embraced by the Air Force and others. Part of the rationale for this support points up 

the term's misnomer for labs, since rather than "standing alone," such facilities are 



w increasingly being positioned to operate amidst newly established publiclprivate research 

parks. In its 1995 BRAC recommendations, the Air Force explicitly recognized this 

positive dynamic when it proposed a stand-alone status for Phiilips Laboratory - also an 

Air Force " super-lab". 

In the Empire State, we try to leave as little as possible to chance. In order to 

maximize the prospects for forging the successful business and research-based 

relationships with Rome Lab which enhance technology exchange, we created, and 

funtied with over $4 million, the New York State Technology Enterprise Corporation 

(NYSTEC). The entity is primarily charged with identifying and facilitating 

opportunities for the development of dual-use technologies between Rome Lab and a host 

of non-military, although not necessarily non-government, users. Headquartered at the 

core of the Rome Lab Research Park (the post-realignment Griffiss facility), NYSTEC 

will assist business in developing cutting-edge technologies which will have tremendous 

military and commercial value well into the 21st Century. 

The driving force behind NYSTEC is not dreams, but reality. Rome Lab is 

already a national model for technology exchange. Not only has it nurtured numerous 

research and development companies in Central New York, but Rome Lab has been a 

recclgnized leader in leveraging outstanding commercial and academic research to 

enhance the military's technological supremacy. Whether in areas such as forensics 

collaborations with our State Police, or NYNET, a national prototype for the Information 

Highway, led by NYNEX and Rome Lab with a consortium of New York State-based 



business and universities, the Lab is at the forefront of using technology to at once 

protect the national security whle building the nation's prosperity. 

The Rome Lab Research Park represents the very essence of what base reuse is 

supposed to be about but so rarely is -- not the mere shifting of assets and liabilities from 

federal to local governments, nor a narrow-minded effort to lure businesses from one 

region to another; but, rather, the development of a partnership that serves as a catalyst 

for new business growth and as a model for achieving a balance between the demands of 

a downsized military and the challenges of a civilian economy in transition to an 

information age. Economic development cannot be zero-sum solutions. The opportunity 

to reuse closed or realigned military bases represents a critical link in the retooling of 

Arnc:rica. We must take new approaches that transcend traditional notions of public or 

private, military or civilian. Rome Lab Research Park is just such an approach. 

At the end of the day, economic development is about jobs. By the military's own 

calculations, the Rome-Utica area in New York will experience the most negative job 

impi3ct due to Air Force actions of any area in the United States. As Governor, my 

mission is protect the State's economy, whether it means one job or the over 3,000 jobs 

that will be immediately impacted by the proposed Rome Lab closure. More important, 

though, my job is to secure the State's economic future. Short-term job loss can be 

devastating and we have had more than our share. But, with the Rome Lab Research 

Park plan, I am not talking about just holding on to the status quo. Over the next 20 

years, it is estimated that this plan could yield over eight thousand jobs that are of the 



kind we as a nation are seeking to create -- jobs grown out of high-technology 

entrepreneurship and forward-thinking publiclprivate partnerships. This is what base 

reuse should be and must be all about. 

On March 1, 1995, the reuse vision for Griffiss -- a vision that sought to advance 

the goals of both the community and the military - was thrown into disarray. The DoD's 

recommendation for Rome Lab was not a reduction in the scope of the military's 

laboratory mission but merely the relocation and disruption of a cohesive research 

enterprise. We will be making the appropriate arguments and believe that the case for 

rescinding the Rome Lab relocation recommendation can be made and won on the basis 

of ~nilitary value. Today, however, we are tallung about the role of base reuse in the 

nation's economic and military future. 

We in New York State are not unaware of the long-term vulnerability of any 

military installation, including Rome Lab. In this case, however, the community 

responsibly marshaled the necessary support to create a mutually-beneficial 

civilianlrnilitary reuse vision that presumed the continued presence of the Lab. New 

Yo]-k State premised its own investment of over $6 million largely on the importance of 

this vision. In a time of severe fiscal austerity, such investments are not made lightly. 

However, with the promise of a high-technology future leading to over eight thousand 

new jobs, I understood that this was an investment that we could not afford to pass up. 

The shared vision for a Rome Lab Research Park was compelling when we 

cre.ated it in response to BRAC '93 and it remains so today. The irony of our situation 

is that our plan was developed in close cooperation with the Air Force and DoD officials. 



Now, DoD's recommendations to the 1995 Commission threaten to undermine what is 

poised to be a collective success story. It would be painfully short-sighted to let this 

vision disappear. Regrettable decisions can be reversed. That is where good leadership 

can make a difference. 

I would like to thank the Commission for the opportunity to present this 

testimony. I wish you well in a difficult and complicated process. This concludes my 

statement regarding the special challenges of reuse. It is not, however, the end of my 

State's efforts to bring about what we believe to be the right decision for both New York 

and the Nation. Thank you. 



Joint Statement by 
City of Rome Mayor Joseph Griffo and 

Oneida County Executive Raymond Meier 

Submitted on March 16th, 1995 
Base Re-use Hearing 

Griffiss Air Force Base Reuse Evaluation 

In our capacities as representatives of the Griffiss Local Development Corporation (GLDC), 

we are very pleased to  have this opportunity t o  submit testimony concerning the  re-use of 

Griffiss Air Force Base. As you may know, GLDC is the  local redevelopment authority 

tha t  i!j responsible for developing and implementing a plan for  the re-use of Griffiss. 

Altholigh i t  would be tempting t o  use this hearing t o  discuss the  merits of rejecting the  

w' Department of Defense's recommendation to  relocate Rome Laboratory t o  other  parts of 

the  country, we are  aware that  this is not the appropriate forum to  make such arguments. 

To b e  sure, we look forward to  the  occasions when we will have such opportunities t o  

preserlt t o  the  members of the  Commission and yout. s taff  the  overwhelming case in favor 

of t h e  continued operation of Rome Lab a t  its current location. 

In this regard, while we could argue that  the Lab's absolute superiority in the  development 

of new technologies has ensured the  success of our military for generations, and tha t  

moving the  lab would. diminish the  United States' technological edge, we will leave these 

discussions for another time. 



Our ttstimony today will focus on the BRAC process, how it  should be viewed as a single 

contir~uous effort rather than a series of disjointed actions taken by different entities. 

That is t o  say, if communities are ever to recover from the devastation that can be caused 

by the removal of military facilities, the process for determining a viable re-use for 

realigned bases must be fair and of integrity. 

Simply stated, promises made by one set  of BRAC Commissioners and officials a t  the 

Penta,gon should be promises kept by all subsequent decision makers. The BRAC 

Comnlission was created and has been structured to allow for objectivity in the decision 

making process. Reversing decisions that were made after consideration of the merits of 

the issues not only removes that  objectivity, but also can be the death knell of any 

communityls efforts to recover from its loss. 

When the Griffiss Air Force Base was realigned in 1993, people in Central New York, 

though understandably shaken, set about developing and implementing a re-use plan for the 

base. 'The plan, which has gained broad-based support in the  community, seeks t o  build upon 

Rome Lab as the anchor of a high-technology research park. 

Why use Rome Lab as the centerpiece of such a plan? The answer is three-fold. First, 

success seemed virtually assured due to Rome Lab's long record of working with the private 

sector to  create "dual use" technologies based on its research and development. It seems 

as though the Lab is an irreplaceable asset that would serve to draw companies t o  the base, 



and would help "grow" new companies in the  area. Second, assurances given a t  the  t ime 

of Grj.ffissr realignment led us to  believe that  the Lab would not be targeted for closure 

or  relocation. Third, the master plan focused on aspects of Griffiss tha t  can anchor the  

successful reuse of the base. Rome Lab and the  linkage with NYSTEC is the  anchor tha t  

make; the  reuse of Griffiss possible. 

By any measure, the  indicators for the  successful re-use of Griffiss Air Force Base are all 

positive. Rome Lab has an unparalleled history in transferring its advanced technologies 

into commercial use. Technology used t o  track SCUD missiles in the  Persian Gulf War has 

been adapted t o  detect  breast cancer. Radar technology developed a t  Rome has been used 

for cash registers. CD technology, "black boxes" and numerous other products we take for 

granted were developed a t  Rome Lab. With tha t  kind of history, the  economic viability of 

the  re:aligned Griffiss Air Force Base seemed assured. Indeed, an estimated 8,000 jobs were 

t o  b e  created in t h e  area over the  next 20 years. 

These. projections were based not on hope alone. Rather they a r e  a reflection of what has 

already happened in Rome New York. Companies like PAR Technologies, which started as 

a research partner of the Lab and today employs over 1,000 people involved in the  

manufacturing of new products tha t  have been developed using technologies from the  Lab. 

To he:lp facilitate the  technology exchange process that  would foster the  growth of new 

companies like PAR, the State of New York created NYSTEC, the  New York Sta te  



Techr~ology Enterprise Corporation. With a commitment of funding from the  state ,  

NYSTEC is t o  be the  link between the  Lab, its research partners and private industry, 

enabling a bet ter  understanding of the technologies available, and how those technologies 

can be transferred to  other uses. 

And then February 28, i t  was announced that  Rome Lab would be on the  list of sites 

recommended for closure or  realignment. In Rome and throughout New York, there is a 

feeling that  even though we played by rules, the  rug was taken out from under our feet. 

The irony is tha t  no other realigned base has the potential for success tha t  Griffiss had. 

Rome Lab's past successes in technology exchange served the dual role of spurring 

technology-based economic growth in New York while enhancing the  quality of Rome Lab's 

military mission. There is no telling what technologies could be invented, what industries 

could be established, what jobs could be  created, were the  re-use plan given a chance. That 

is why the  original agreement was put into place. And that  is why the reuse plan must be 

allowed to continue. 

If this hearing is t o  evaluate the  progress of reuse plans across the nation, you must 

consid.er the  problem with reuse process itself. Let us be clear. We know of the  importance 

of the  BRAC process, and we stand firmly behind its painful but necessary mission. But the  

example being set a t  Rome, where plans have been made and a re  now being dashed, can 

only cause a loss of confidence in other communities now creating re-use plans across the  

nation. This is particularly t rue for bases tha t  a re  being realigned. How can a community 

w 4 



develop a reuse strategy not knowing whether the  realignment is a preview t o  eventual 

closul:e? 

Where once investment was channeled and plans were made, now we might see hesitancy, 

insecurity and trepidation -- characteristics clearly detrimental t o  such large-scale and 

serious undertakings. Not only is the economy of Central New York in peril, not only is the 

irreplaceable infrastructure and resources of Rome Lab in jeopardy, but the  integrity of 

the  BRAC and re-use process is now a t  stake. 

We wiill continue our efforts to  implement the  Griffiss re-use plan, even as we work t o  save 

Rome: Lab. We sincerely hope this testimony has been helpful in assessing not only the 

Griffiss re-use plan, but the  entire BRAC and re-use process in general. 

Thank: you. 







Rome Lab - 
W Military Value 

Overview 

Rome Laboratory performs superbly at a function universally judged to be vital to the Air 
Force, as measured by all observers including the Air Force. 

Rome Laboratory's excellence is wholly based on the quality of its professional staff. 
Rome Lab is its people. 

Thus, its ability to continue to perform as well depends on maintenance of professional 
networks among Lab departments and with the surrounding industrial and academic 
community. 

Splitting and relocating the Lab will destroy those networks. Replicating the networks 
will be difficult or impossible, disruption is  inevitable; hence, military value will be 
degraded. 

Technological innovation is crucial to furtherance of the Air Force and the 
Department of Defense's missions. * r 
It is unarguable that technological innovation - the advancement of which is the mission of 
Rome L.aboratory - is crucial to preservation of military value. Over the years, the Air Force 
has recognized science's importance by granting its Chief Scientists extremely high level 
access to Air Force decision makers, by promoting technical officers to the highest ranks of 
service, and by encouraging its Scientific Advisory Board to play a very active role in Air 
Force policy making. 

"In each of the two world wars of this century, new technologies debuted 
that revolutionized the way we fought ... The revolution occurring today is in 
C41." 

General john M. Shalikashvili 
Chairman to the joint Chiefs of Staff 

Testimony to the House Armed Services Committee I 
I February 22, 1994 ( 



"A commander without the proper commander and control assets controls 
nothing except his desk." r 

General Ronald R. Fogelman 
Chief of Staff, United States Air Force 

Presentation to the American Defense Preparedness 
Association Symposium 

December 7 5, 1994 

Likewise, there is no one who will argue that research and development of command, 
control, communications, computer and intelligence (C41) systems is not among the 
Depar1:ment of Defense's top scientific priorities. (Some observers subsume computers in the 
other categories and call this area of technological development "C31.") Advancement of C41 
techncllogy is Rome Laboratory's primary mission. Its highly regarded C41 work is conducted 
by an interrelated set of departments that have enjoyed a long and productive working 
relationship. 

Lab consistently performs superior C41 research and development. 1 
II Year after year, in technology area after technology area (or, as the Lab calls them, 

technology "thrusts"), Rome Lab's work has been rated as being of the highest quality and 
relevarice to the Air Force by the Scientific Advisory Board. Late last year, when asked by 
the Laboratory joint Cross Service Group to assess the Lab's military value, the Air Force 
stated that Rome Lab was a "Tier One" lab on a scale of one to three, one being the most 
valuable (see Exhibit 3-1). The Lab's diverse customer base - including the Air Force and 
other defense agencies - has consistently agreed with that assessment. 

Maintaining scientific excellence depends upon preservation of personal 
networks among lab staff and their peers in the academic and industrial 
communities. A lab is only as good as its people. C 
The conduct of superior science is absolutely dependent on the ability of scientists to interact 
on a daily basis with their peers in related fields. This is particularly true of materials and 
systems research where many advances are dependent on cooperation and collaboration 
among researchers in related fields. The Department of Defense recommendation to split 
and relocate Rome Laboratory erroneously suggests that C41 research can be advanced by 



small, discrete departments working without the benefit of day to day interaction with their 
peers in related fields and at related institutions. 

Top research managers and scientists agree that face to face interaction among colleagues in 
inter-related fields is essential to the conduct of superior science. They note that these 
relationships are often the single greatest strength of a research organization. In the words of 
one such scientist, the value of these relationships often offsets the value of any savings - 
which, in this case, do not in any event exist - that are projected to accrue as a consequence 
of relocation. 

Altho~~gh various means of telecommunication (e.g., the internet and electronic mail) permit 
coordination of research, they cannot replace the inter-personal by-play, sharing of lab space, 
conduct of joint projects, exchange of personnel among related labs, and other means of 
achieving face-teface communication that are possible in a large, heterogeneous laboratory 
located in a region of thriving scientific activity. We call the result of this formal and 
informal interaction technology exchange. 

A variety of academic studies demonstrate that such communication is essential to 
maxirr~izing productivity and obtaining technology exchange, due to the fact that new ideas 
flow rriore freely and are more easily received in an organization which has a high degree of 
social interaction. As discussed in greater detail in Exhi bit 3-2, academic findings include: 

Individuals rely heavily on social interaction to help direct their own opinions about new 

.I technology. 

Not only the level of interaction, but also the size of the network determines the 
likelihood of innovation. 

Innovation has been shown to be positively correlated with the diversity of experience of 
the work force. 

The speed with which innovation is achieved is dependent on the strength of links 
between related disciplines. Developing strong interdisciplinary links requires direct 
personal contact across functions, establishment of liaisons in each unit, and 
enc:ouragement of interdisciplinary project teams 

In sum, the larger, the more diverse, and the more frequently used an employee's 
interpersonal network is, the more productive that worker will be in creating and 
implenienting new technology. The bottom line is - a lab is only as good as its staff and the 
people with whom those staff interact regularly. 

As argued below, Rome Laboratory has successfully used all available mechanisms for 
engendering technology exchange that leads to the generation of military value. These 
include collaboration among departments and with the industrial and academic community 



surroulnding the Lab. All these relationships will be destroyed by the move; none will be 
easily replicated at the new locations. Rome Lab should be viewed as a model for other 
technology exchange centers, not a candidate for elimination. 

Persa~nal interaction vital to the preservation of military value will be 
destroyed as a consequence of dramatic attrition. r 
The damage to interdepartmental networks and academidindustrial collaborations would be 
severe if every staff member of the Lab were to move with the Lab to the designated new 
location. But every staff member will not move. The Air Force's own analysis suggests that 
only 60% of Lab personnel will move. The Defense Department generally plans on an even 
smaller figure - as low as 15-20%. It is, of course, impossible to predict exactly how many 
people will choose to move, but it i s  clear that, even by the Air Force's own estimation, 
substantial numbers are likely to opt not to move. Of great concern are these facts: 

Most retirement eligible personnel will elect not to move. These are the people who 
prclvide the Lab its leadership. 

Mclst young people, especially those engaged in doctorate programs at local universities, 
will elect to stay. These are the people at the most creatively productive period of their 

w scientific lives. 

. a  Many of the very best of the personnel in the middle age brackets will choose not to 
relocate, because they will have the choice to re-establish their careers at private and 
academic institutions in the local community in which they have put down roots. 

In #all age brackets, the loss of personnel may be greater than might otherwise be 
expected because of the significantly higher cost of living in the Fort Monmouth and 
Hariscom arep. . * -&Fa  * 

Professional networks essential to the preservation of military value will be 
destroyed by the splintering of inter-departmental collaborations. 

The Department of Defense recommendation urges the split of Rome Lab as follows: 



Eilectromagnetics/ 
F!el iabi l ity 

1-0 Fort Monmouth: 

Intelligence (C41) Electromagneticd 
Reliability (test sites) 

To Hanscom Air Force 
Base: 

I Photonics I Surveil lance I I 

To remain in place: 

I Computer Systems (C41) I Software Technology (C41) I I 

Relocading personnel as suggested will result in the destruction of interdepartmental 
collaborations achieved through face to face interaction, collaborations which were 
responsible for key military advances. For instance, as discussed at greater length in Exhibits 
3-3, 3-4, and 3-5, respectively: 

C:ommunication 
Networks (C41) 

Radio Communications 
((241) 

r0 Tht? highly regarded C41 team is to be split between the Fort Monmouth and Hanscom 
locations. If nothing else, the existence of the term "C41" indicates the necessity of inter- 
relationship among these units. Exhibit 3-6 depicts the organic nature of C41: it 
dernonstrates that C41 is a tightly-coupled, closed loop process. All the various 
cornponents of C41 have to interact closely to be successful, since the development of C41 
systems often involves analyzing trade offs between various system capabilities, for 
instance, between the capacity of a computing function and its ability to easily 
communicate information. Rome Lab's C41 team has been responsible for development 
of a variety of valuable military technologies and is  currently working on the Air Force's 
cor~tribution to the Defense Department's C41 for the Warrior program, a mega-system 
that will allow airborne, land, and naval commanders and analysts all over the world to 
simultaneously evaluate information and jointly plan responses. Continued contribution 
to this program will be threatened by the proposed move. 

Command and Control 
(C41) 

Space Communications 
(C41) 

The existing Photonics and Surveillance department is to be split in two. Working 
colllaboratively, these units have developed a next generation of cheaper, more efficient 
radoar systems that are to be deployed in the next three years. 



The Intelligence department is to be moved to Hanscom, while the Photonics unit is to be 
moved to Fort Monmouth. Their recent collaborations include a variety of work with 
optical memory devices that have military and civilian applications. 

Rome Labbased Reliability personnel and off-site Reliability personnel are to be moved 
hundreds of miles from each other. Physical proximity and close working relationships 
allowed them to diagnose plane-mounted antenna problems encountered by battlefield 
co~nmanders in the Gulf War in a timely fashion. 

I New inter-departmental synergies are not likely to develop at the new 
locations. I 
Hanscom is a systems center, not a laboratory. This means that its personnel are primarily 
concerned with the acquisition of major systems, not with research and development of new 
techncllogies. Indeed, in the judgment of knowledgeables, unless the movement to Hanscom 
is  very carefully managed, collocation with a systems center runs the substantial risk of the 
lab being dominated by the systems center and directed to focus on the short term problems 
of the systems center, rather than on the long term R&D needs of the Air Force and the 
Department of Defense. 

The Air Force has stated that collocation of a portion of Rome Laboratory at Fort Monmouth 
is a first step toward cross-servicing - which would permit the joint development of military 
systems. Cross-servicing may be an idea worth pursuing, but this move has nothing to do 
with CI-oss-servicing. It is simply the relocation of part of one service's facility to another 
service's real estate. Fort Monmouth is both a laboratory and a systems center. The systems 
focus, however, is dominant and heavily influences the lab's priorities. In addition, research 
conducted by Rome Lab personnel and lab personnel at the Army installation personnel i s  
quite different; hence, there is little reason to expect new synergies to develop. These 
differences arise out of the fact that the Army and the Air Force have quite different C41 
needs; for instance, the Army is concerned with communications systems for mobile, slow 
moving platforms, e.g. tanks; the Air Force's communications capabilities must be designed 
for very fast planes. (See Exhibit 3-7, which depicts the difference in C41 needs among the 
services arising out of the servicesf different means of waging war). Given the very different 
C41 needs of the Air Force and the Army, the potential for domination of Rome Lab research 
by the Army systems center is  troubling. Finally, synergies with the Photonics and Reliability 
personnel that might have developed have been precluded, because the Army unit doing 
similar research - the Army Research Laboratory - is being moved from Fort Monmouth to 
Adel phi, Maryland pursuant to a BRAC 1 991 recommendation. 

The Navy apparently concurred in this assessment of the potential for synergistic 
developments at Fort Monmouth since it rejected the proposal to move its C41 capabilities to 
Fort M'onmouth out of hand. Further, the services have agreed on a number of other 
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occasions that collocation is  not necessary for achievement of inter-service coordination, 
notably including the 1995 Army request that the move of the Fort Detrick research functions 
to Wright Patterson be reconsidered. 

The rnove will destroy vital relationships with private sector contractors 
participating in the development of critical military technologies. 

An important source of military value is the relationship a lab develops with the surrounding 
industrial community. The Air Force benefits enormously - through exchange of technology 
and extension of scientists' networks of professional relationships - if lab personnel develop 
cooperative research arrangements with the private sector. The Air Force has acknowledged 
the importance of these relationships on a variety of occasions, notably when, during BRAC 
deliberations, Secretary Widnall noted that the research functions at Los Angeles Air Force 
Base -. a Tier Two lab - were not recommended for closure because doing so would destroy 
connectivity with the surrounding aerospace community. The Air Force's failure to 
recogr~ize the synergies that will be destroyed if the Rome Lab recommendation is effected is 
baffling in light of Rome Lab's success at creating those synergies. 

The strength of the Lab's professional networks with the private sector is well established: 

The Lab contracts out 80% of the work it undertakes to private industry and universities. 
Its success at "out-sourcing" is a function of its ability to act as a contract manager. 

The Lab has developed almost double the number of Cooperative Research and 
Development Agreements (CRADAs) as other DOD labs, a noteworthy statistic given the 
tendency of some other federal labs to count one CRADA several times by splitting a 
project into its component parts. Since 1990, when it signed its first CRADA, Rome Lab 
has or will be involved in 49 CRADAs. Of these, 16 have been completed, 28 are active, 
and 5 are ready for signature. Moreover, Rome Lab is in process of negotiating another 
10 CRADAs with prospective partners. 

Rome Lab is  particularly active in pursuing cooperative R&D with industry. Cooperative 
R&D with industry has particularly value to the Air Force in that industry tends to be 
more applications-oriented than are universities. 

Thc? Lab participates in a host of cooperative R&D efforts outside of formal CRADAs, 
including partnership with 13 companies in two Technology Reinvestment Projects; 
partnership with NYNEX in development and operation of the NYNET Upstate Corridor, a 
wideband, fiber optic network that will provide high quality videoconferencing and 
multimedia services with military and civilian applications; and active participation in 
three prestigious research and development consortia concerned with software 
development - a key Air Force need. 
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The Lab routinely permits use of its unique equipment by the private sector where benefit 
to the Air Force can be established. In addition, it fields something like 500 technical 
inquiries from industry a year. 

In addition, the strength of the Lab's efforts in this area - and the importance of the results to 
both the military and the civilian sector - has been recognized by a variety of third parties 
(see Exhibit 3-8) including: 

A Virginia consulting firm that measured the strengths and weaknesses of more than 530 
public and private sector laboratories and noted the excellence of Rome Lab's 
relationship with the industrial community. 

The Federal Laboratory Consortium (comprised of more than 400 laboratories) which has 
recognized the Lab's efforts in this area, making the Lab the only recipient of an 
Exc:ellence in Technology Transfer award for every year since the awards program was 
initiated. 

Tec:hnology Transfer magazine, which recently named Rome Lab as one of the top 40 
federal labs in the country. 

The corporate community which has lauded the Lab's standards, quality of personnel, 
superiority of equipment, understanding of corporate culture, and efficiency of project 
management. 

aP 

I The rrlove will also destroy highly productive relationships with universities, 
relationships that foster the development of high quality scientific research. I 
Rome Lab is a short drive from three of the country's finest graduate degree granting 
institutions, all of which are known for the quality of their work in fields related to those in 
which Rome Lab engages. Relationships with these three institutions - Rennsalear 
Polytechnic Institute, and Cornell, and Syracuse Universities - as well as with a host of other 
New York State institutions have permitted the development of these forms of technology 
exchange: 

The Lab educates its young people at local universities. Currently, an estimated 74 staff 
members are seeking graduate degrees at local universities. 

The Lab maintains nine educational partnerships, with New York State universities, 
including one between the Lab and City University of New York in the area of photonics. 



Ro,me Lab currently hosts three to four outside researchers for one year stints on-site to 
work on projects of mutual interest to the Air Force and the researcher. Most of these 
scientists are from local universities. 

The Lab also hosts between 12 and 18 academic researchers each summer, under the 
au:jpices of the Air Force Office of Scientific Research Summer Faculty Program. 

The Lab shares university-owned facilities that it would otherwise have to construct or 
purchase, notably Cornell University's unique Nanofabrication Facility (see Exhibit 3-9), 
which is used by the Photonics department. 

(~f these relationships with the academic and private sectors are portable. 1 
Cooperative research with the private and academic sectors depends upon the growth of 
respect and trust among individuals and, in some cases, on actual physical proximity. Given 
the likrely loss of much of the Lab's leadership and many of its best scientists, most of these 
relatio~iships will be lost in the relocation. For instance, it is clearly the case that the benefit 
received by the Air Force as a function of its participation in development of the NYN€T will 
be lost. Similarly, the move will necessitate the purchase or construction of some equipment 
now shared with universities. 
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CLOSE HOLD - SENSITIVE INFORMATION 
DEPARTMENT OF THE AIR FORCE 

WASHINGTON DC 

OFFICE IS THE ASSISTANT K C R ~ A R ~  
.I 5 NO'i 1994 

MEMORANDUM FOR THE QHAIRMAN, LABORATORY JOINT CROSS-SERVICE 
GROUP 

FROM: SAF/MII 

SUBJECE Milirary Values for Air Fom Laboratory Installations 

The Air Furce has been asked to provide military site values to the Laboratory Joint 
Cross-Strvict Gmup (LJCSG) for Air Fom installations where Mxnamy activities, induding 
produa. ctnttrs, arc ptrfmnd I have this day &livered reds to dare of thc Air Farce 
process to the Air For# representative to the LJCSG Working Group, for use in your process 
A copy is also attached for your ready rcfcrtna. Since the Air Fora docs not determine a 
"miIirary value" in its process, I have provided the tiering our process has p r o d u d  Tbis is, 
of course, only one meamrc of the relative merit of a base within its primary category as 
dttcrmintd at this point in the Air Force process. It is not a closure or retention 
recommendation. 

'Ile Air Force categorizes its bases according to the primary mission, and some of the 
activities for which vdues were requested by your group are not in the Laboratory 
Subcategory. I have annotated on the list those bases consided in the Laboratory 
Subcategory. For bases not in that subcategory, their tier reflects a relative merit compared to 

(I the bases of the subcategory in which they arc anal- In addition, the opedons at San 
Bemadino, Warn.ia, formerly Nonon AFB, and Mesa, Arizona, formerly W-s AFB, 
have b:n given a tiering that reflects the fact that both of these bases have closed. It is 
possible, however, that the Mesa operation could remain in its currcnt location. 

The tiering (1 (top), 2, or 3) of the bases results from the Air Force BRAC analysis 
and there is no prcdctcrmined number of bases to go into any of the three tiers. W~thin cach 
tier, bases arc Iisted alphabetically. Each of these installations is capable, efficient, and 
possesses wraIlent physical assets and labor forces. The fact that a particular instalkinn was 
placed hl a given tier npnsents only its merit relative to the other installations in its 
catcgory/subcatcgory at this stage in the process and as a result of one of various analyses. It 
cerminIy dots not imply that the laboratory or product center activity or the base is not 
providing a vaIuable contribution to the Air Foru mission. 

In addition to the installation tiering, I have provided tiers that reflect relative maits 
of the lab and product a n w  assets done, without consideration of the installation on which 
those asms arc located O n a  again, the activities arc listed alphabetically within cach tier. 

- 
The analysis on which this tiering was based was performed as one part of our overall 
compara~ive analysis of bases. I offer this for use in your process as appropriate. As with 
the installation tiering, this ticring represents only one relative weighting of the assets at this 
pnliminzuy stage in the Air Force analysis, and is not a recommendation for closure or 
rtalignmc:nt. 
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CLOSE HOLD - SENSITIVE INFORMATION 

The Air Fonx supports the OSD goal of retaining those assets which ~tprtsent the 
best m m ~ o n  of fimaional capability and cost effectiveness, based on the selection criteria 
and fare stxwtme W e  look forward to mxiving the input from your analysis for inclusion 
inthe,kirForctpcoctss 

e 

F. BOA 

. . CLOSE HOLD - SENSITIVE INFORMATION 



- ~ -~~ - - - -  - - - - - - - - - -  - -  - - - - -  - - - -  - - - - - - - -  - - -  - - - - -  - - -  

CLOSE HOLD - SENSITIVE INFORMATION 

.c . 
8 .  

Lab Joint Cross-Service G r o u ~  Air Forces Bases bv Tier 

w Installr~tion Tiering 

Tier 1 - 
E d d s  AFB 
Eglin Am 
Hanscam AFB* 
Hill AFB 
Peterson AFB 
Rome Iab (Rome, New York)* 
T i  .AFB 
Wright-kfmson AFB* 

Tier 2 - 
Kinlancl AFB* 
Los Aqgeles AFB* 
Robins AFB 
TyndaU AFB 

Tier 3 
B m k s  AFB* 
Ktny AFB 
McQeUan AFB 
Mesa, A-na, Armstrong Lab (former Williams AFB)** 
San Bernadine (forma Norton AFB)** 

* ~o&idercd in the Lab/Roduct Ccntcr Subcategory 
** Installation closed, so lowest grade given . 

CLOSE HOLD - SENSITIVE INFORMATION 
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Tiering Bv Lab Asset 

Tier I w - 
Armsmng Lab, Wright-Pantrson AFB 
FWips I d ,  Kirdand AFB 
WilipsI'hb,-AFB 
Rome Lab, Hanscorn AFB 
Romt Lab, Rome, NY 
Wright I'd, Wright-Paetcrson AFB 

Tim 2 - 
Armmag Lab, Brooks AFB 
A.mstmng Lab, Mesa 

Tier 3 - 
None 

Tiering Bv Produd Center Asset 

Tier I - 
Aeronanlical Systems Center ( ~ m ) ,  Wright-Patterson AFB .I Electronic Systems Center. Hanxorn AFB 

Tier 2 

Aeronautical Systems Center (Mod) - Wright-Patterson AFB 
Human S$stcms Center, Brooks AFB 
SMC - S.an h a d i n o  
Space & Missile Systems Center, Los Angela AFB 

Tier 3 - 
None 



Exhibit 3 - 2 

Discussion of Academic Findings on 
Technological Innovation 

Ac:ademics who study the means by which technological innovation occurs agree that 
face to face interaction among colleagues in inter-related fields is essential to the 
conduct of superior science. Although various means of telecommunication (e.g., the 
internet and electronic mail) permit coordination of research, they cannot replace the 
inter-personal by-play, sharing of lab space, exchange of personnel among related 
labs, and other means of achieving face-to-face communication that are possible in a 
large, heterogenous laboratory located in a region of thriving scientific activity. A 
variety of academic studies demonstrate that such communication is essential to 
maximizing productivity, due to the fact that new ideas flow more freely and are more 
easily received in an organization which has a high degree of social interaction. 
Among other academic findings: 

lndividuals rely heavily on social interaction to help direct their own opinions 
about new technology. A classic study of the medical profession found that 
among the different types of network connections, the most effective for fostering 
innovation was the friendship network: doctors who had large interpersonal 
networks displayed a greater propensity for integrating innovation. Doctors with 
only one or no peer consultants were markedly slower in adopting new 
techniques.' 

"It is not just the absolute level of interaction employees have with one another, 
but the size ... of their communication networks [that determines the likelihood 
of inn~vation."~ In the process of researching new technology, Rome Lab 
scientists often encounter unique problems that cause them to seek assistance 
from their peers in other departments and at local universities and private sector 
institutions. The larger and more diverse the communications networks, the more 
likely an employee will receive the needed information to solve the problem. 

Further, innovation has been shown to be positively correlated with the diversity 
of experience of the work force. Individuals with similar educational and work 
experiences often approach a problem from the same perspective, while someone 
with a different background may approach it from a slightly altered angle. A more 
complexly composed organization encourages members to develop and suggest 
innovations. Thus, when employees with different educational and experiential 

1 Rogers, Everett M. Diffusion of  Innovations, The Free Press: New York, 1995, p.302. 
'papa, Michael. "Employee Networks and New Technology," Communications Research, June 1990 
~1;7:344-367. 



backgrounds interact, a more useful transfer of information is likely to occur than 
when employee interaction is limited to coworkers in similar positions3. 

Indeed, "[tlhe speed of product development is strongly influenced by the links 
between problemsolving cycles ... that ... linking requires direct personal 
contacts across functions, liaison roles at each unit, cross-functional task forces, 
cross-functional project teams, and a system of product manager as integrator.n4 
A recent study of a major national R&D company demonstrated that a 
reorganization which resulted in replacement of a traditional management 
structure (which maintained separate divisions for engineering, research, and 
marketing) with flexible interdisciplinary work teams resulted in a ten-fold 
increase in market share in a single year.5 

3~a l~a ,  Michael. "Employee Networks and New Technology," Communications Research, June 1990, 
vl7:364. 

4 Cohen, Wesley M. and Levinthal, Daniel A. "Absorptive Capacity: A new Perspective on Learning 
and Innovation," Administrative Science Quarterly, March 1990, p.134. 

S~o,gers, Emerett. Diffusion of Innovations, The Free Press: New York, 1995, p.373. 



Exhibit 3 - 3 

I nter-Departmental Case Study: C41 Team I 
D(3D Recommendation: Split up the C41 Team-sending 28 Computer Systems and 
Communications Networks personnel and 22 Radio Communications personnel to 
Fort Monmouth, and sending 50 Software and Artificial Intelligence Planning, 36 
Cc~rnrnand and Control, 17 Space Communications, and 152 Intelligence personnel to 
Hanscom Air Force Base. 

C4.I Team Collaboration: Collaboration among the C41 team is permitting the Air 
Force's contribution to C41 for the Warrior and that system's midterm initial 
operational capability - known as the Global Command and Control System (GCCS). 

The Problem Addressed by the Collaboration: Currently, battlefield communication is 
lirr~ited by the fact that the services are frequently unable to effectively talk to each 
other, to obtain data from other sources (including satellite transmissions and 
intelligence analysts) in a timely manner, and to communicate that information to 
warriors. The C41 for the Warrior concept is a broadly connected mega-system that 
will provide total battle space information to the warrior. This information 
infl.astructure will provide seamless connectivity for the warrior to "plug in" and 
obtain the information - offensive and defensive - needed to carry out any mission, at 
any time and at any place. It will permit simultaneous analysis and planning by 
na\ral, airborne, and ground commanders, as well as battle managers stationed all 
over the world. Rome Laboratory is unique in the service laboratory structure in that 
it is the only laboratory to have all the information technologies that are necessary and 
that must operate seamlessly and efficiently to achieve this vision. These include: 
Artificial Intelligence-based Planning and Computer Security, Ground, Air and Space 
Colnmunications and Communications Networks, Intelligence Technologies, and 
Software Engineering. 

The Result of the Collaboration: Rome Laboratory has recently delivered C41 
products that are now being used by the Air Force and/or that are among the items 
norninated by the Air Force as being desirable capabilities for GCCS. These include 
the Advanced Planning System, the Force Level Execution System, and the 
Intelligence-based targeting system. The Lab has also demonstrated initial operation 
of a distributed air operations center, which will permit the global dispersion of 
analytic functions that currently have to performed at one site, using a local area 
network. This capability is  critical if the goal of joint service planning is to be 
realized. The collaboration which resulted in development of these same information 
technologies is  now working to transfer the technologies to the education, law 
enforcement, transportation, and health care industries through multidisciplinary 
collaborations with New York State and federal agencies. 



How Collaboration was Achieved: Rome Lab staff in the various C41 departments 
interact on a daily basis, participating in joint demonstrations and developments, 
analyzing the interactions of various technologies, and consulting the associated 
academic and industrial communities. Key to the success of these interactions has 
been the Rome Lab infrastructure which supports individual technologies in 
specialized laboratories, but connects the departments through use of on-site 
cu:stomized demonstration centers to facilitate collaboration and joint problem- 
solving. 
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I nter-Departmental Case Study: 
Surveillance and Photonics 

DOD Recommendation: Split the 1 52 person Surveillance and Photonics 
department in two, sending the 56 person Photonics Division to Fort Monmouth 
and the 96 person Surveillance Division to Hanscom Air Force Station. 

Phlotonics and Surveillance Collaboration: The benefits of applying photonics 
technology to surveillance problems - and the desirability of having a single, 
merged department to deal with collaborative issues - has been recognized through 
several reorganizations of the Lab. 

The Problem Addressed by the Collaboration: The Air Force needs more capable 
and reliable, smaller, and higher speed radar systems. 

Tht? Results of the Collaboration: In the next three years, it will be possible to 
deploy radar systems that meet the Air Force's stringent future requirements. These 
sydems will incorporate photonic innovations. Two of the . most important 
cornponents of these systems are: 

Cheaper, smaller, more deployable antennas. Today, radar beams are directed 
at intended targets by arrays of small antennas. Each antenna must be "turned 
on" in a precisely synchronized manner. Photonics technology allows the 
replacement of the bulky electronic transmitters with compact photonics 
processors (essentially, mirrors). It also allows replacement of the heavy 
microwave plumbing that connects the transmitter to the antennas with fiber 
optics. 

jam-resistant radars. In the past several years, our potential enemies have 
developed the capability to field systems that can jam existing radars. We have 
responded with systems that "blindfold" the unneeded edges of our radars, 
which would otherwise receive unwanted enemy transmissions, while allowing 
the use of the central portion of the radar that is  actually sending radar beams. 
I-fowever, these blinding systems - called side lobe cancelers - do not work fast 
enough or screen out enough misinformation, because they rely on electronics. 
New devices and materials jointly developed by the Photonics and Surveillance 
staff now allow the effects of enemy jammers to be quickly, effectively nullified. 
These techniques have already been transferred to major radar developers, 
including Westinghouse and Lockheed-Martin, which will employ them in the 
next generation of Air Force radars. 



How Collaboration was Achieved: The current and preceding Photonics Division 
managers were reassigned from the Surveillance Division. The goal was to have the 
Photonics Division managed by staff with both surveillance and photonics 
experience. Labs used by the two divisions are located in close physical proximity 
to each other, which has allowed enormous formal and informal personal interplay. 
On a formal level, temporary assignment of personnel between the divisions, joint 
experiments and committee assignments, and co-authored technical papers are 
common. Informal "strolls down the hall" and lunch time conversations were one of 
the key factors in development of the radar antijamming program. 
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I nter-Departmental Case Study: 
On-Site Electromagnetics and Re1 iabil ity and Off-Site 

Electromagnetics and Reliability Organizations 

DOD Recommendations: Send the 99 person on-site Electromagnetics and Reliability 
organization to Fort Monmouth. Retain the 21 person and 55 Stand Alone (Base 
Operating Support) authorizations in place at five test sites located within 30 miles of 
Griffiss Air Force Base. 

On-Site and Off-Site Collaboration: Collaboration between the Electromagnetics 
Environmental Effects portion of the on-site Reliability personnel and the personnel 
loc:ated at the off-base facilities permitted the timely diagnosis of a problem associated 
with communications antennas located on the Joint STARS aircraft that was 
encountered by battlefield commanders during the Gulf War. 

The Problem Addressed by the Collaboration: The UHF and VHF radios located on 
the Joint STARS aircraft were limited in their ability to communicate from the aircraft 
to ground terminals. The JSTARS Program Office contacted the Rome Laboratory and 
ask.ed that an antenna placement study be conducted to determine the optimum 
location for improved air-to-ground communications. 

The Result of the Collaboration: On-Site Electromagnetics and Reliability personnel 
performed computer aided analysis of the antenna-airframe interactions. The 
sirriulations were validated in the on-site radio frequency anechoic chamber using a 
1120th scale model of the Joint STARS aircraft. The operational aircraft was then sent 
frorn Melbourne, Florida and flown against the precision antenna measurement 
system located at the Verona Test Site located near Griffis. This final proof of 
improved communications system performance was the basis for modification of the 
design of 18 additional Joint STARS aircraft. The Joint STARS Program Office was so 
pleased that they have continued to send Rome Lab additional projects. 

How Collaboration Was Achieved: The computer aided simulation, scale model 
testing and flight test measurement capabilities all existed within the Electromagnetics 
and Reliability Directorate. Ken Siarkiewics, the liaison with the JSTARS Program 
Office, formed a projcxt team comprised of Directorate, ESC, MITRE, Grumman 
Corp., and test site measurement personnel. Working collaboratively, the team's 
efforts, from receipt of the problem to solution, took only three months to complete. 
This coordinated effort is but one example of the integrated team approach used by 
the Laboratory to solve operational problems. 
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Different services have different C41 needs. 

US US US US 
Navy Air Force Marine Corps Army 
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CORRESPONDENCE FROM 

THE CORPORATE COMMUNITY 



@ MOTOROLA 

Alsln J. Dixon, Chairman 
Base Realignment and Closure Commission 
1700 North Moore Street 
Arlington, Virginia 22209 

Sut~ject: Rome Laboratory 

Deru Mr. Dixon, 

We write this letter to express our support for the continued operation of Rome Laboratory, 
located at Griffiss Air Force Base, New York. We recognize the necessity of reducing military 
spending and the obvious requirement to close some redundant bases. However, Rome 
Laboratory, the Air Force's top ranked Lab, is a powerful catalyst for military as well as 
conlmercial technology advancement. 

Rorne Lab's strong interface with the private sector serves as a powerful economic 
development tool. Rome Lab contracts out approximately 80% of its annual budget. Last 
year, that translated into over 250 contracts worth approximately $132 million for New York 
Sta1.e alone. This resulted in almost 3,500 jobs, primarily in small, high technology businesses 
which are the backbone of the retooling of the American economy in the post-Cold War era. 
Private industry serves as both supplier to the Lab and consumer of the Lab's product. 
Because of the excellent formal and informal networks that have been established over the 
years, Air Force scientists and engineers avail themselves of the technology that is 
corr~mercially available, even as industry is developing applications for technology the Lab 
has developed for the military. 

Virtually every company that has ever done contractual work with Rome Lab is using Lab 
teckmology in some form or another in its business. In fact, we could argue that all of the 
Lab's work could be characterized as dual use; even programs that do not have direct 
com.mercial applications have enabling technologies which contribute to an overall system 
with dual use applications. 

Ronie Laboratory is in the middle of completing the vital effort of developing a tri-service 
muldband, multimode programmable radio (the Speakeasy radio) to solve the extremely 
difficult communications problems facing our highly mobile modem field forces. Currently 
communications between the various operational elements requires a myriad of dedicated 
communications systems rendering inter-service communications nearly impossible. This 
complexity of field communications systems caused severe Desert Storm operational 
difficulties during the rapid moves across the desert expanse. Numerous operations were 
hampered while waiting for communications to be established between field units, support 
elern~ents, theater command elements, intra and inter service elements, and 
national/intemational command elements. Because of its programmability and diversity, the 
Spesdceasy radio solves the above problems by permitting all operational, command, and 
servilce elements to communicate directly over their independent communications systems via 
Speakeasy. This capability is vital to all our military services. 



Alan J. Dixon - 2 -  March 28, 1995 

In a.ddition to the visionary solution to the military communications problems, the Rome Lab 
Speakeasy program has other significant attributes that must continue: 

It eliminates unnecessary military specifications to permit use of commercial parts 
and processes to ensure best value to DOD; 

Development of the technology required for Speakeasy is useful in commercial 
industries for numerous applications such as police radios, FBI networks, and 
cellular base stations. This program makes significant contributions to continued 
US technology leadership in high performance radios; 

Open architecture and reprogrammability permit both military and commercial 
communications systems to grow while minimizing significant infrastructure 
expense each time a new standard is generated. 

The]= are countless examples of the successful science and technology public-private 
partnership that is anchored by Rome Lab. This partnership has been fostered through years 
of h.ard work, relationship building, and definition of shared goals. We urge you to consider 
the value of Rome Lab to the nation. 

Sincerely, 
A' 

a .id M. Neuer d d  
~ i c c  hs ident  and General Manager 
Govcxnment Electronics Division 
Motorola G~venunent and Space TechnoIogy Group 

e/Communications Division 

 en& Manager 
Survc:illance S ys tern Division 
Sanders, a Lockheed Martin Company 



SYNECTICS 
C O R P O R A T I O N  

28 March 1995 

A E \ \ P L O Y E E - O W N E D  C O M P A N Y  

LabStay3-IC95-032895-GD 

The Honorable Alan Dixon 
Chairman 
Defense Base Closure and 

Realignment Commission 
Suite 1425 
1 800 North Moore Street 
Arlington, Virginia 22200 

Dear Sb:: 

I am writing to express support for Rome Laboratory, located at Gnffiss Air Force Base in Rome, 
New York. Our small, employee-owned New York State business has been providing C41 ser- 
vices to Rome Laboratory for more than a quarter century. Because of this long association we are 
acutely aware of the significant economic and technical benefit which has been realized by this 
unique partnership between the Air Force and New York State industry, working together to 
achieve our mutual goals of military and economic security. 

Rome L,aboratory is a powerful engine for economic development. Contracts they award consis- 
tently generate significant numbers of jobs, primarily in small, high technology firms (like 
Synectics Corporation) which are the backbone of retooling the American economy in the post- 
Cold Wiu era. For example, over the past 12 months we received contracts with Rome Laboratory 
worth approximately $15 million, providing stable employment for 120 persons. 

Rome Laboratory's work is dual use. An excellent example is our soon-to-be signed partnership 
with three other commercial firms to develop TerrainMapperTM using private investment funds. 
The device will use a Global Positioning System and a dead reckoning system to provide geodetic 
location linked to digital cameras. This will permit the highway and right-of-way to be imaged as 
the vehicle is towed. In developing TerrainMapperm we will use stereo mensuration software de- 
veloped for DoD applications plus our extensive experience (gained through contract work with 
Rome Laboratory) in processing digital image data for photogrammetric applications and hardware 
and software integration. 

TerrainA.lapperm has the potential to provide more than 200 new, high technology jobs in the 
Rome, PJew York area within the next five years. It also has the potential to save state and local 
highway departments untold millions of dollars in surveying cost. I believe TerrainMapperTM rep- 
resents a1 very tangible example of the successful science and technology public-private partnership 
that is anchored by Rome Laboratory. 

10400 Eaton Place, Suite 200 Fairfax, Virginia 22030-2208 Voice (703) 385-0190 Fax (703) 385-1987 
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I woulcl also Like to point out that this is a particularly bad time to split Rome Laboratory's intelli- 
gence mission from its command, control and communications (C3) mission. In the current world 
order potential military threats are much more diverse. Combine these diverse threats with the ex- 
panding spectrum of potential military missions and it becomes very difficult to link intelligence 
with C:3. 

A growing community of interest is also increasing the importance and complexity of linking intel- 
ligence and C3. Factors such as drugs, terrorism, humanitarian missions, organized crime and il- 
legal immigration are all expanding domestic and international C3 communities for the application 
of intelligence. 

Two cointradictory trends are emerging. On the one hand we see a need to mount an ever-expand- 
ing range of military operations rapidly and resolve situations quickly. On the other hand these 
more stringent requirements must be fulfilled with diminished operational assets. The best way to 
cope with these contradictions is to effectively integrate intelligence with C3. Another important 
trend urtderscoring the need for close linkage between intelligence and C3 is the significant reduc- 
tion in 1J.S. military forces deployed internationally. Projecting U.S. military force from domestic 
bases is very difficult without a seamless integration of intelligence and C3. 

Years of hard work, relationship building and defining shared goals have been invested in the 
unique science and technology public-private partnership centered on Rome Laboratory. In addi- 

111 tion, Rome Laboratory's premier and unique strength has been its ability to integrate information 
technology considerations across intelligence and C3. On behalf of our 120 employee-owners, I 
urge yo11 to consider the value of Rome Laboratory to the military, to New York State and to the 
nation. 

SYNECTICS CORPORATION 

Copy: The Honorable D. Patrick Moynihan 
IJnited States Senate 
4.64 Russell Senate Office Building 
IVashington, DC 205 10 

The Honorable Sherwood Boehle~t 
1J.S. House of Representatives 
2246 Rayburn House Office Building 
FVashington, DC 205 15 

The Honorable Alphonse D' Amato 
United States Senate 
520 Hart Senate Office Building 
Washington, DC 205 10 

The Honorable John W. Warner 
United States Senate 
225 Russell Senate Office Building 
Washington, DC 205 10-460 1 
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The Honorable Charles S. Robb 
United States Senate 
493 Russell Senate Office Building 
Washington, DC 205 10-4603 

The Honorable James P. Moran, Jr. 
U.S. House of Representatives 
,405 Cannon Building 
'Washington, DC 205 15-4308 
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The Honorable Thomas Davis III 
U.S. House of Representatives 
1609 Longworth Office Building 
Washington, DC 205 15-43 1 1 

The Honorable Frank R. Wolf 
U.S. House of Representatives 
24 1 Cannon Building 
Washington, DC 205 15-46 10 



TASC w THEANALI r K  SClENCES CORrOl lTfON 

555 French Road, New Hartford, NY 13413, tel. 315-724-1 100 

March 30, 1995 

Mr. Alan J. Dixon 
Chairman, Base Realignment 
and Clcmre Commission 
1700 N. Moore Street 
Arlingtrm, VA 22209 

Subject: Rome Laboratory 

Dear Chairman Dixon: 

I am writing to you to express TASC's strong support for the continued operation of Rome 
Laboratory at Oriffiss Air Force Base in Rome, New York. Rome Lab prides itself in advancing 
technology for the military by working as a team with technology leaders in the commercial, 
academic, and government sectors. Their mission is to develop worldclass technology solutions 
that advance our military capabilities while at the same time providing a economic stimulus to the 
comarcial marketplace. Our national economy is directly and positively impacted through the 
dual-w: potential of many of the technologies developed by Rome Lab. 

TASC has benefitted from a strong partnership with Rome Laboratory for more than ten years. 
Together, TASC and Rome Lab have pushed the state-of-the-art and advanced the US technology 
base in #areas such as multi-media collaborative systems, image compression and software system 
development tools. In each of these areas, commercial products have evolved directly from work 

rl) sponsonxl by Rome Lab and have been successfully marketed in both the continental United States 
and Internationally. 

One such commercial product is Imageshare. Imageshare is an advanced image viewer which will 
be integrated with InSoft7s Communique! to provide the most advanced and widely used desktop 
video cc~nferencing and collaborative tool available today. This product was leveraged off of work 
done under TASC's interactive, multi-media collaborative environment effort sponsored by Rome 
Lab. 

TASC h.as also performed a number of image compression efforts for Rome Laboratory. The 
application of image compression techniques and algorithms are endless in the military and 
commercial marketplace due to the bandwidth (size and speed) and memory constraints placed on 
our stationary and mobile systems today. From this work funded by Rome Lab, TASC has 
evolved a commercial image compression product called PictureCom which has been purchased by 
several companies in the United States, Canada, Spain, Singapore, Finland, Ireland and the 
Netherlands, to name a few. 

In the early 1980s, Rome Lab's vision went beyond the many stovepipe solutions that exist in the 
military today. They recognized the need for a plug and play environment that supported the 
integration of different, yet complementary functions to provide a more open and flexible system. 
Rome Lab sponsored the development of the Attack Management Development Facility which 
integrated existing intelligence, weapon, sensor, target, atmosphere and space models in a plug 
and pla~y simulation environment that would allow scientists to study different wargaming 
scenarios. As the prime contractor, TASC developed a tool call Spectran that allowed the user to 
create objects and link them into the system of interest. This tool was used to not only build the 
underlying object-oriented fkameworL that supported the plug and play simulation capability but it 
also allowed users to create their own scenarios and execute them. Although TASC has chosen not 



to commercialize this product, TASC uses this tool as the development foundation for all of our 
large system development efforts, including ARPA's WARBREAKER and the Army's Joint 
Rec'si1on Strike pgrams. 

I believe Rome Lab has effectively met its military mission while at the same time acting as a 
powerful catalyst for private sector technology advancement. Perso~el  are key to the technology 
thrusts and the impact that these programs have on maintaining our country's technological 
superiority in the military and in the world economy. The loss or major r e m g  of Rome Lab 
would cxrtah.ly disrupt, if not destroy, the existing technology leadership that is provided by Rome 
Laboratory today. Key personnel in highly scientific fields would be lost. The cohesion that has 
evolved over the years, between the Technology Directorates at Rome Lab and their military 
customers, will be lost. 

I speak for myself personally and far TASC Corporately, and respectively request that you give 
consideration to the value and contribution of Rome Lab and this unSed technical community as 
you dead with the difficult challenges associated with our military downsizing. 

Sincerely. 

- 
Patricia J. ~;kin&r 
Department Manager 
TASC Rome New York Office 



Kaman Sciences Corporation 
Utica Office 
258 Genesee Street 
Utica. NY 135024627 
(315) 732-1955 

WV KAMAN 

John F. Spina 
Vlce Preslcient 

Mr. Alan J. Dixon 
Chaimin, Base Realignment and Closure Commission 
1700 N. Moore Street 
Arlingtc~n, VA 22209 

Subject: Rome Laboratory 

Dear Chairman Dixon, 

The purpose of this letter is to express my support for the continued operation of Rome Laboratory. 
Rome Lib has been a stalwart performer in meeting the DoD's objectives for the past 40 years and, in 
addition, has been a significant contributor to many advances in the private sector. 

Karnan Sciences, for the past 10 years, has been closely affiliated with Rome Lab in a number of 
technolclgy activities. In particular, two examples are worth noting in terms of the impact RL has had 
on the national defense effort and significant technology transfer to the commercial sector. Under RL 
leadership, Kaman Sciences operates the Data and Analysis Center for Software (DACS), a DoD 
1nforma1:ion Analysis Center specializing in the collection, analysis, and dissemination of information 

'II related to software technology and software engineering. 

The D A ( 3  has been, and will continue to be, a center of excellence for the defense community in the 
critically important area of software technology. Over the past two years, the DACS has gone on-line 
and is now featured as a "virtual" information center on the Internet. Software researchers around the 
nation Gin now access information on software technology via the network. As you know, software 
technology is an important technology and the US is the world leader in this area. The DACS, and RL, 
continue to play a significant role in maintaining that leadership for our nation. 

As a direct model of the DACS, the US electric utility industry, headed by the Electric Power Research 
Institute,. Palo Alto, CAI has set up a similar information center. This center, the Knowledge Based 
Technology Applications Center (KBTAC), specializes in the acquisition, analysis, and dissemination 
of knowledge based technology applications (artificial intelligence, expert systems, and artificial 
neural nc?tworks) to the electric power industry. The KBTAC center, in operation since 1989, has been 
a valuablle contributor to the industry in terms of providing cost-effective solutions to enduring utility 
industry problems. There is a direct correlation between RL's DACS initiatives and KBTAC's ability 
to aid an important US industry, the electric power industry. 

There an? many examples of RL's leadership that can be cited where direct and indirect benefits have 
been realized to the benefit of the national well-being. The plan to re-locate RL, I believe, is the 
wrong thing to do at the wrong time. I understand and appreciate the need for re-structuring our 
nation's military establishment, but strongly urge you to give full consideration to leaving RL intact. 

V ~ o h n  F. Spina 



RIVERSIDE RESEARCH INSTITUTE 

Lawrence H. O'Neill Research Center 
330 West 42nd Street / New York, New York 10036-6991 1 (21 2) 502-1 704 

OFFICE OF THE PRESIDENT 
March 28, 1995 

Mr. Alan Dixon, Chairman 
Comn~ssion on Base Realignment and Closure 
1 700 'North Moore Street 
Arlington, VA 22209 

Dear Mr. Dixon: 

I am the President of a high-technology non-profit research institute that has 
worketi side-by-side with the Air Force Rome Laboratory's excellent people for over three 
decades and I fear that cruaal intangible factors that cannot be presented on 
organization charts and spreadsheets were inadequately weighed in the Administration's 

w recomxnendation to break up and move the Rome Laboratory out of Rome, New York 

Dispersing the Air Force Rome Laboratory would destroy the Laboratory's 
uncommonly productive technical aoss-pollination that has paid off repeatedly in better 
Air Force C3I. It is hard to believe this unusually well-integrated operation, with all its 
benefits, would be easy to replace if the Laboratory were separated in two and 
reestablished elsewhere. 

I hope you will consider this and other important intangibles such as Rome's 
excellent academic and commercial supporting infrastructure and the high quality of 
Rome ]Laboratory's products in formulating your Commission's final judgments on base 
closings and realignments. 

Sincerely, 

M d n  King, E~~.s&! 



7 DOVE ELECTRONICS, INC. 
PHOTONICS & VIDEO PROCESSING TECHNOLOGY 

J O H N  F. DOVE 
President 

227 LIBERTY PLAZA 
ROME, NEW YORK 13440 

Buslness 31 51336-0230 
Residence 31 5/336-5048 

FAX 31 9336-2080 

March 29,1995 

Honorable Alan J. Dixon 
Chairman, Base Realignment and Closure Commission 
1700 N. Moore Street 
Arlington, VA 22209 

Subject: Rome Laboratory 

Dear Mi .  Dixon: 

I am writing to express my support for Rome Laboratory as a part of the RomeRJtica 
community partnership. This partnership has been particularly effective in 
technology areas. Stop and think about it: Photonics which is proudly talked about 
througlrout this country and possibly the world was invented in Rome, New York. It 
was invented here because creative minds worked together to define the need and 
fkd  a solution to  some specialized problems. This solution is photonics which I first 
pioneered for RADC. The compact disk, the video disk and the CD-ROM are Rome, 
New Yclrk, inventions that grew out of the creative environment that was a 
hallmark of RADC and is now that of Rome Laboratory. 

This close-knit partnership should continue to create technology and jobs for this 
nation. The creative chemistry between individuals is an important ingredient for 
technol~ogical competitiveness and job creation. Rome Laboratory, the technological 
commu:nity and Rome citizenry have bonded into a total partnership that is rare 
and unique. 

My first job as a contractor (as Dove Electronics) was to interface optical disks to the 
compuber. Much of this work dealt with the required specifications for the laser 
disk and its ultimate capability. Today, we know this computerAaser disk interface 
as the CD-ROM/computer interface. 

More innovations and discoveries are possible with continued operation of Rome 
Laboratory as a catalyst for the creative minds of the Rome community. 

My work on the holographic radar whose trademark is HOLODAR@ grew out of and 
was made possible in part by use of Rome Laboratory facilities and the cooperation 



of Rome Laboratory scientists and other personnel. HOLODARB measures wind 

y speed, wind direction and atmospheric turbulence at many points along the path of 
light propagation. My technical staff has spent many night and day hours testing 
H0LO:DARB at Verona, New York, and later discussing the results with Rome 
Laboratory technical staff. 

Dove Electronics has worked with Rome Laboratory in applying new concepts in 
signal imd image processing. The hardware used is digital signal processing and 
the algorithms are wavelet transforms and neural networks. These are powefil 
tools that need more development and wider applications. 

Another research and development success has been the cooperative effort of Dove 
Electronics and Rome Laboratory in developing a concept that will increase the 
information handling capability of a communication system by a hundred fold or 
more. This pioneering effort in optical node design was further supported by NASA 
and is an ideal dual-use candidate. 

Rome 1,aboratoryIthe Rome technical community can bring about the dual-use 
applications that could mean revenue for the entrepreneurs, and the Federal 
government as well as local governments. 

Some of the techniques developed and patented while working at Rome Air 
Development Center are now being used by the steel industry to increase efficiency 
and profitability. 

This technical partnership with the local productive environment has made possible 
outstartding contributions to the United States and to the world. Now we need 
Rome Laboratory as a partner in the advancement of technology and its 
commercialization. Rome Laboratory has been a tremendous stimulus to the 
development of ideas and the development of people. 

Sincerely, 

President 



March 29,1995 

Mr. Alan J. Dixon 
Chi2irman, Base Realignment 
ancl Closure Commission 
1700 N. Moore Street 
Arlington, VA 22209 

Subject: Rome Laboratory 

Dear Chairman Dixon: 

I arn writing to you to express my support for the continued operation of 
Rorne Laboratory, located at Griffiss Air Force Base in Rome, New York. As 
the Air Force's top ranked Lab, Rome Lab has effectively met its military 
mission while at the same time proving to be a powerful catalyst for private 
sector technology advancement. 

I would like to share a few examples with you from my company's 
relationship with Rome Lab. For the past decade, SPS has been a contractor- 
partner with Rome Lab in the development and technology transfer of 
advanced, high payoff technologies for software and systems engineering 
process maturation. Not only does Rome Lab develop first class technology- 
based solutions, but both the Lab and its contractors have a track record of 
successful technology transfer. This technology transfer ensures effective use 
of F:&D successes by Rome Lab's military customer base, while at the same 
time providing a powerful economic stimulus that overflows into the 
corrunercial marketplace. This overflow is possible because of the dual-use 
potential of many of the technologies developed by the Lab. 

Both of SPS' two commercially available software products leverage Rome 
Lab funded R&D. Our first product, Classic-Ada, was originally developed to 
support Rome Lab R&D efforts. Today, Classic-Ada is strengthening 
~ m i r i c a n  competitiveness in the global marketplace. For example, General 
Electric's Drives Division is using Classic-Ada to improve productivity and 
decrease cycle time in the development of process control systems for steel 
mills. GE Drives is the only U.S. competitor in this world-wide market. 
Rome Lab deserves a share of the credit for GE's success. 



Our. second product, InQuisiX, a system for managing reusable software assets, 
was built on top of a major subsystem that had been developed under a Rome 
Lab sponsored R&D effort. SPS has recently spun off a separate commercial 
products company that is aggressively marketing InQuisiX to both the 
corrlmercial and government sectors. Rome Lab helped to make this possible. 

In addition to using spin-off technology that forms the basis for commercial 
products, SPS is working in partnership with Rome Lab to jointly accomplish 
ted-tnology transfer of Rome Lab's technologies for software quality 
improvement and quality measurement. Organized around a consortium 
approach using Cooperative Research and Development Agreements, this 
effort is improving the quality engineering methods of the defense contractor 
community. Rome Lab is the driving force behind this initiative. 

These are only a few examples, taken from our direct experience with Rome 
Lab, of the Lab's positive impact in both the defense and non-defense 
com.munities. Multiply this by the dozens of technology thrusts and the 
marly contractors supporting the Lab, and the immense positive impact of the 
Lab can quickly be seen. In Rome Lab we have a shining example of the kind 
of R.&D facility needed as we move into the next century. The loss or major 
restructuring of Rome Lab would be a terrible set back. I strongly feel that if 
the Lab is dismantled and its functions are allocated to other facilities, not all 

. of the Lab's talented personnel will elect to move. This would result in the 
Air Force losing critical expertise in a variety of highly scientific fields. In 
addition, I am concerned that many of those personnel who do elect to move 
may be reassigned to support functions rather than R&D. I most respectfully 
request that you give consideration to the value and contribution of Rome 
Lab as you deal with the difficult challenges associated with our military 
downsizing. 

Yours truly, 

L 
Peter B. Dyson, 
President 
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March 30,1995 

The Honorable Alan Dixon, Chairman 
Defense Base Closure and 
Realignment Commission 

Suite 1425 
1800 North Moore Street 
Arlington, VA 22200 

Dear Chairman Dixon: 

I am writing to express my support for the continued operation of Rome 
Laboratory, located at Griffiss Air Force Base in Rome, New York. 

Rome Laboratory is heavily involved in the development of technology 
for :;mart communications and distributed processing systems. There is an ever 
increasing need for high speed, high capacity communication systems for both 
military and civilian aerospace applications. 

For the past several years, Cornell University and in particular the 
National Nanofabrication Facility have enjoyed a mutually profitable 
relaitionship with Rome Laboratory. In particular the proximity of Rome Labs to 
Connell has allowed the Laboratory staff access to equipment and expertise 
which are unique in the United States. Access to the NNF would be severely 
weakened by the proposed re-location. It is not simply a matter of our 
equipment, but it is our 18 years' experience in serving users such as the Rome 
Laboratory staff which makes our relationship so valuable to the Laboratory. 

I most respectfully request that you give consideration to this highly 
refined relationship between Cornell and Rome Laboratory. In my opinion, the 
Air Force and the nation would not be well served by the dismantling of this 
relationship. 

Yours sincerely, 

Harold G. Craighead 
Lester B. Knight Director, NNF 

xc: N.F. Scott 
file 

HGC /cc Cornell University 
Knight Laboratory 

Ithaca, NY 14853-5403 
607/255-2329 





RETURN ON INVESTMENT 



Rome Lab 
Return on Investment 

Overview 

The Air Force's hastily made, eleventh hour recommendation to break up Rome 
Laboratory is replete with financial errors and deviates from the Air Force's own 
evaluative criteria. 

Major errors include those related to one-time costs - which are actually higher 
than estimated - and on-going savings - which are actually lower than suggested. 

An alternative analysis, adjusting for these errors, suggests that no return on 
investment will result for 51-1 00+ years. 

recommendation to break up Rome Laboratory deviates 
substantially from the Department of Defense's own evaluative criteria 
for base closure. 

Return on Investment (ROI) has a high priority in the base closure decisions. 
According to applicable law and preestablished criteria, after military value, the 
return on investment (ROI) of a proposed base closure or realignment action has the 
highest priority in the decision-making process. The number of years by which 
savings exceeds costs is  called the period of ROI, and is used by DOD and the 
Military Departments to indicate the relative cost-effectiveness of a closure or 
realignment recommendation. The smaller the number of years; the more cost- 
efflective the recommendation. 

The COBRA model is used to calculate Return on Investment. To calculate the 
Return on lnvestment (ROI) period and to provide comparative financial data for 
recommendations, DOD requires all Military Departments to use the COBRA (Cost 
Of Base Realignment Actions) model. The model was developed for DOD and has 
been improved over the last two rounds of base closure recommendations. The 
model uses standard input data, but can make allowances for customization of data 
inputs where facility functions are atypical of those normally performed at military 
installations. The COBRA model was used to characterize the cost-effectiveness of the 
recommendation to close Rome Laboratory. 

Cost effectiveness is  a preeminent goal of the Air Force. The Air Force states in the 
ex~~cutive summary of its BRAC 95 recommendations that "retention of an affordable 



b a e  structure which supports our national strategy must be the preeminent goal of 
any base closure process." 

The recommendation to break up Rome Laboratory was a hastily made, 
eleventh-hour decision. I 
On November 29, 1994, the Laboratory Joint Cross Service Group directed the Air 
Force to consider the closure of Rome Laboratory. In response to this request, the 
Air Force developed the so-called level play COBRA. The level-play COBRA 
contemplated the relocation of Rome Laboratory functions to newly constructed space 
at Hanscom AFB. The level play COBRA analysis indicated the ROI period was 
100 + years, or essentially, beyond the period contemplated by the model. 

During this analysis, Rome Lab was rated a Tier One facility. As part of its evaluative 
process, the Air Force assigned rankings to installations based on a series of functional 
attributes and conformance with the DOD base closure decision-making criteria. 
According to the Air Force "a high tier ranking would typically indicate an installation 
should be retained, while those in the lower tiers serve as potential closure or 
realignment candidates, with the lowest tier considered first." 

Based on the outcome of the levelplay COBRA analysis, the Co-Chair of the Air 
Force Base Closure Executive Group rejected the consideration of the closure of 
Rotme Laboratory. In a January 19, 1995 memorandum, he stated: "Closure of Rome 
Lab, New York, is inconsistent with our analysis. However, since cost and savings 
(DOD Criteria IV and V) had considerable influence on the resultant tier, a cost 
effective alternative might change this conclusion." 

On March 1, 1994, the Secretary of the Air Force recommended the closure of 
Rome Laboratory by splitting its functions between Air Force and Army facilities. 
The Secretary stated "The recommendation to close Rome Laboratory is  a result of this 
joint cross-service process. The Laboratory Joint Cross-Service Group recommended 
the Air Force consider the closure of Rome Labs, and the Air Force adopted this 
proposal, recommending that the activities at Rome Laboratory be relocated (sic) Fort 
Monmouth and Hanscom Air Force Base. The movement to Fort Monmouth wi l l  
increase interservice cooperation and common C-3 research." This recommendation 
wzs based on a second COBRA analysis, called the decision COBRA. 

Th~e recommendation to break up Rome Laboratory is based on in 
fla~wed assumptions about onetime costs and ongoing expenses and 
savings. 





bath Hanscom AFB and Fort Monmouth and assumes usage of existing facilities, 
some of which would have to be renovated, to accommodate the Laboratory 
functions. 

Equipment moving expenses are 50% lower in  the decision COBRA than in the level 
play COBRA. The level play COBRA analysis included an estimate for one-time 
moving costs of $15.7M while the decision COBRA analysis puts this cost at $6.8M. 
In a response dated March 24, 1995, the Air Force stated that the $6.8M estimate for 
moving equipment was only for four, large items (a large and small anechoic 
chamber, a cryogenic chamber, and an RF shielded enclosure). There are no other 
est:imates in the decision COBRA analysis for moving the thousands of other items 
which the Laboratory would take in a relocation. Furthermore there exists no 
consolidated list of equipment of the items upon which the Air Force could have 
based an estimate. It i s  difficult to understand why the Air Force deviated from the 
original estimates since any equipment that can be moved will be moved regardless 
of receiving location. It should be noted that the Air Force certified data 
questionnaire for the Laboratory lists the relocation costs for "large, unusual items 
integral to the unit mission, but which cannot be moved as regular freight," as 
$1 4.5M. 

The proposed recommendation overstates recurring annual savings attributable to  
real property maintenance costs by $5 million. Real property maintenance costs are 
cotjts incurred in the provision of routine maintenance to real property. As part of the 
analysis of the savings associated with the breakup of Rome Lab, the Air Force 
assigned a value to the current cost of real property maintenance of the facility and 
compared it to the cost at the receiving facility. In the level play COBRA analysis, 
consequent annual savings were estimated at $3.2M. Inexplicably, the decision 
CCIBRA analysis inflates these annual savings to $8.1M. The costs of the current 
facility in the decision COBRA analysis appear to be high since it takes about $20M to 
run an entire, small Air Force base. 

Analysis of the data highlights glaring omissions and internal inconsistencies. The 
wide disparities in construction costs cannot be explained solely by any single factor. 
The following table breaks out the Air Force construction estimates in the decision 
COBRA analysis on a cost per square foot basis. The data shows internal 
inconsistencies in the estimates for similar categories of space at the two bases. 



Comparison of Hanscom AFB and Fort Monmouth Construction Estimates - 
Decision COBRA Analysis 

28,000 1 6,602" 0 0 12,198 0.47 39 
Lab 52,800' 17,236 4.81 279 22,234 1.50 69 

3,680 2,121 1.29 608 1,559 0.23 148 
20,800 11,990 2.10 175 8,810 0.30 34 

13,373 5.28 395 9,827 0.90 93 

Fort Monmouth 
Space Cost Cost r 

Furnetion 
Admin. I- 

The DOD analysis overlooks a $2.3 million annual, recurring differential in civilian 
sal.aries. The purpose of the analysis i s  to weigh the cost effectiveness of breaking up 
Rome Laboratory. All significant costs of moving must be considered. Neither the 
level play nor the decision COBRA analysis includes a substantial, annual, recurring 
cotit differential. in certain high cost of living areas, the military offers an adjusted 
salary to its civilian employees. The increment above base pay i s  called "locality 
pay." As a modest cost of living area, Rome, N Y  area does not have locality pay for 
civilian employees. However, the two receiving bases, Hanscom AFB and Fort 
Monrnouth, do have locality pay differentials for civilian employees of 5.47% and 
5.7'7% respectively. Applying the locality pay differential to the 504 civilian positions 
sla1:es to go to Hanscom AFB and 369 civilian positions moving to Fort Monmouth 
with an average salary of $46,642/year would create approximately $2.3M/year of 
higher, annual recurring costs for the closure alternative. The impact of including 
locality pay in the COBRA calculations would reduce the projected $1 1.5M annual, 
recurring savings by 20%, or $2.3M. 

Recurring real property maintenance costs at Hanscom AFB and Fort Monmouth are 
assumed to the zero in the decision COBRA analysis. The absence of recurring real 
property maintenance costs in the decision COBRA analysis at the receiving locations 
significantly skews the calculation of ROI to a lower number since there are no costs 
to offset the savings attributable to the closure of Rome Laboratory. The assertion that 
there are no additional real property maintenance costs at either of the receiving bases 
is not credible because it fails to account for the impact of substantial numbers of 
adtled personnel at the receiving bases. 

Total 
Space 

(sf) 
95.000 

Space assumed to be adequate without renovation. 
4 Includes 13,200 sf of excess space at Hanscom AFB without renovation. 

Hanscom AFB 
Space Cost Cost 

(sf) ($MI ($/sf) 
54.762' 0 0 

(sf) ($MI ($/sf) 
40.238 1.37 34 



Clross miscalculations in previous decisions provide a context for 
evaluating the recommendation to break up Rome Laboratory. r 
In the absence of procedures to monitor the efficacy of cost estimates and 
as!;umptions, careful review of previous decisions is  needed. Past recommendations 
had the benefit of a follow-up Commission, which reviewed substantial differences 
between original estimated costs and assumptions and the actual issues that arose 
during implementation of the recommendation. Consequently, this Commission 
bears an additional burden and will need to look carefully at previous decisions on 
lat~oratories to draw conclusions about the recommendation to close Rome 
Laboratory. 

Several prior DOD and Air Force laboratory recommendations represent important 
prlecedents to the situation confronted by Rome Laboratory. These precedent cases 
demonstrate that underestimates of construction, relocation and procurement costs 
can undermine cost effectiveness. 

Rome Laboratory costs are substantially understated when compared to a similar 
reilocation undertaken by the army pursuant to a 1991 BRAC decision. In 1991, the 
Army recommended the consolidation of a number of research functions into the 
Army Research Laboratory (ARL) at Adelphi and Aberdeen, MD. While the research 
functions at the ARL are not wholly comparable to Rome Laboratory, the relocation 
involves movement of almost the same number of personnel - the ARL consolidation 
moves 877 positions, while the Rome Laboratory closure moves 883. After almost 
four years of extensive planning, requirements definition and major construction 
project initiation, the Army's budget for the ARL consolidation indicates significantly 
higher costs than what the Air Force projects for closure of Rome Laboratory: In 
several key areas, the costs associated with the consolidation of ARL are substantially 
higher than the Air Force's estimates of the cost to close Rome Laboratory: 

Construction Costs. While ARL package is  primarily new construction and the 
Rome Laboratory package a renovation of existing space, this difference fails to 
justify the discrepancy between the estimated construction costs for the two 
facilities. If renovation is  assumed to cost 70% of new construction (the 
methodology used by the Air Force to estimate construction costs at Hanscom 
AFB), Rome Laboratory construction costs should be about $1 13M (0.7 x $1 62M). 

Procurement Costs for New Equipment. In the ARL consolidation, procurement 
costs for equipment that cannot be moved is approximately $58.4M. There is no 
similar estimate in the decision COBRA analysis for procurement of equipment 
that cannot be moved from Rome Laboratory. 

As; demonstrated by the effort to relocate environmental and occupational 
toxicology research, underestimates of relocation expenses can undermine cost 
effectiveness. In 1991, the Army recommended the relocation of environmental and 



occzupational toxicology research from Fort Detrick, MD to the Wright-Patterson AFB, 
01-1. Now, in 1995, the Army has requested a reconsideration of this action. The 
reason for this request i s  that the Army has become aware of the necessity to build a 
new research facility at Wright-Patterson AFB when no facilities were projected in the 
1991 decision process. The requirement for approximately $8M in new construction 
for a small research facility with approximately 10 personnel, eliminates the cost 
effectiveness of the recommendation. This example clearly demonstrates the loss of 
co!jt effectiveness when the cost to relocate research activities are significantly 
underestimated. 

The reconsideration of the Williams AFB research facility must be heeded as a 
warning against pursuing actions that are costly to the military. In its BRAC 95 
rec:ommendations, the Air Force has requested a change in its 1991-approved 
rec:ommendation to relocate its Aircrew Training Research Facility to Orlando, FL. In 
i ts  justification the Air Force states: "this recommendation was based on assumptions 
regarding Navy training activities and the availability of facilities. Subsequent to that 
Commission's report, it was discovered that the facilities were not available at the 
estimated cost." Because of the changes, the Air Force recommended the laboratory 
rernain in its current location in a' stand-alone configuration since "... the present 
facilities are consolidated and well-suited to the research activities, including a large, 
sec:ure facility."' 

Thse Air Force's cost estimates at Rome Laboratory were not based on past 
prr:cedents of realignments at comparable facilities. Assessment of the validity of 
the construction cost estimate by comparison to past experience at the decision stage 
is a reasonable approach, due to the nonstandard nature of research facilities and test 
equipment. Unfortunately, it does not appear that this was the approach taken in  
assessing the construction cost estimates for the COBRA analysis that supported the 
Air Force decision. 

In making its recommendation, DOD failed to take into account 
numerous other cost considerations including information management 
needs, procurement costs and increased costs for operating and 
maintaining the test sites. 

There are no costs to accommodate the information management needs of the 
relocating research functions. The decision COBRA analysis does not include 
estimates for modifying the facilities for information management functions, a major 
cost for a laboratory facility that is usually accomplished during construction or 

This request for a redirect of a previous BRAC Commission action also notes "...finally, the activities 
are consistent with the community's plans for redevelopment of the Williams AFB property, including a 
university and research park." 



renovation. Information management includes funds for items such as alteration or 
ex:;ension of existing telephone lines or capacity, upgrades or increases in telephone 
capacity on the base caused by the addition of the function, and wiring within the 
buildings to electronically connect offices or users of computer or test equipment, 
such as in a local or wide area network. For functions such as these, the information 
management costs could run into tens of millions depending on the extent of 
connectivity required. 

The cost of interconnecting lab space at and between Hanscom AFB and Fort 
Monmouth was not addressed by the Air Force. Directorates at Rome Lab are 
interconnected and networked through wide band high speed fiber optic 
telecommunications. This state of the art capability does not exist at Hanscom AFB 
and Fort Monmouth and will need to be duplicated. 

Prlocurement costs for equipment that cannot be moved from Rome Laboratory are 
not included in the current analysis and are significant. The decision COBRA 
analysis includes no estimate to replace equipment which cannot be moved to the 
receiving locations. This appears to be a glaring omission of a significanf cost item by 
the Air Force in light of the Army's estimate of $58.4M to replace test equipment that 
cannot move for their ARL consolidation. 

Higher moving costs for Air Force Career Program civilian employees were not 
included for 468 employees. In its response of March 24, 1995, the Air Force 
acknowledged that 468 civilian employees at Rome Laboratory are in the Air Force 
Ca.reer Program. The cost estimates in the decision COBRA analysis failed to consider 
the impact on moving costs for these personnel. Personnel in the Career Program 
have greater moving entitlements than other employees, and the high percentage of 
the employee base in this program at the Laboratory make this a significant cost 
onlission. 

Costs to compensate for the current use of non-Air Force facilities at Rome 
Laboratory were not included. Rome Laboratory currently shares a variety of 
facilities that are operated by local universities. For example, the Laboratory uses the 
facilities and personnel located at Cornell University to perform fabrication of a range 
of photonic semiconductor devices. The proximity to Cornell is extremely beneficial 
and obviates the need for a large investment in foundry facilities in the Photonics 
Center. This allows the Photonics function to concentrate its resources on more 
valuable activities of photonic concept development and engineering. While these 
facilities are not among the Laboratory's real property assets, they are essential to the 
Laboratory's mission. Many of these facilities will have to be purchased, constructed, 
or leased by the Laboratory at the new locations. 

New York State investment in Rome Laboratory has not been included in the 
decision COBRA analysis. The New York State Uhan Development Corporation has 
approved a $3.2M grant to fund special projects and infrastructure improvements to 
benefit the Rome Laboratory. The Griffiss Local Development Corporation intends to 



use these funds to construct a 50,000 square foot facility, part of which would be 
leased to Rome Laboratory. This space would help the Laboratory consolidate some 
of its requirements into newer space, vacate underutilized space, and reduce an 
estimated, annual $200,000 in real property maintenance costs. These benefits were 
not included in the decision COBRA analysis. If they had been included, they would 
have increased the ROI period and detracted from the cost effectiveness of the 
rec:ommended action. 

Estimates for additional investments in  base conversion and caretaker costs were 
not included. The approved recommendation in 1993 to close Griffiss AFB began a 
series of investments by the Air Force and the Department of Defense that wil l  have to 
be re-examined if the recommendation to close Rome Laboratory is approved. The 
Griffiss Local Development Corporation has received $1.5M in planning grants from 
the Department of Defense Office of Economic Adjustment to plan for the reuse of the 
excess property at Griffiss AFB. These planning funds have been matched by 
approximately $1.6M from state and local agencies. In addition, the Air Force has 
undertaken an environmental analysis of the reuse plan to culminate in a Final 
Environmental Impact Statement in Spring 1995. The development of the reuse plan 
also focused on the environmental clean up of contamination on the base and was the 
ba!;is for development of the BRAC Cleanup Plan (BCP) for the base property. These 
planning and clean up efforts have been ongoing for almost two years. If the reuse 
plan development and implementation is delayed, the caretaker costs for the excess 
real property assets at Griffiss AFB will increase because the Air Force will have to 
retain these assets for a longer period of time. While the COBRA model was not 
configured to consider these costs, they are none the less real costs that wil l  have to 
be borne if the recommendation to cloie Rome Laboratory i s  approved. 

Increased costs for operating and maintaining the Test Sites, as well as a possible 
construction cost to  replace existing support shop space, were not included. The 
clclsure recommendation for Rome Laboratory leaves the Test Site O&M operations in 
place. These activities provide the active test environments for Laboratory research 
opllrations. Located close to the Laboratory in its current location, the Test Sites 
function as an integral part of the Laboratory. Use of the Test Sites by Laboratory 
personnel i s  quick and easy and does not entail temporary duty trips with overnight 
stays. The cost of Test Site operations can be expected to increase as a result of the 
clc~sure and management by activities located at Hanscom AFB, almost 300 miles 
distant. The Laboratory has also identified approximately 85,000 square feet of shop 
space used to build prototypes that will have to be reproduced at the Test Sites or the 
function relocated to another base. Including these increased costs would extend the 
RC)I period and detract from the cost effectiveness of the closure recommendation. 



alternative analysis correcting for all omissions and faulty 
as!sumptions would yield a return on investment ranging from 51 to 
10lO + years. 

A simple, conservative change of assumptions to the current analysis clearly 
indicates that the recommendation to close Rome Laboratory is not cost effective. 
Due to the significant shortcomings in the decision COBRA analysis and unexplained 
discrepancies between the level play and decision COBRA analyses, it was necessary 
to run an alternative analysis to get an approximation of the lowest level of ROI that 
co l~ ld  reasonably be expected from the recommendation to close Rome Laboratory. 
Using all information in the foregoing as background, the following changes were 
made to the decision COBRA analysis to calculate an alternative ROI: 

Civilian personnel pay was adjusted for locality pay at Hanscom AFB and Fort 
Monmouth using an average of 5.5% of base pay. (Actual is 5.77% at Fort 
Monmouth and 5.47% at Hanscom AFB). 

One-time unique and moving costs were adjusted to reflect full Air Force 
estimates from the level play COBRA analysis ($31.4M versus $24.8M in the 
decision COBRA analysis). 

The Rome Laboratory real property maintenance costs were adjusted to the Air 
Force estimate ($3.2M) in the level play COBRA analysis. 

The military construction estimate was adjusted and a reasonable range 
established. The lower end of the range was established as follows: The level 
play COBRA construction estimate of $95M was based on an unsubstantiated 
space requirement of 328,459 square feet of space of new construction at 
Hanscom AFB. For purposes of a conservative analysis, we will accept the Air 
Force's March 22, 1995 statement that there is sufficient excess space available at 
Hanscom AFB and Fort Monmouth to accommodate Rome Laboratory's space 
needs and that the level play space needs have some as yet unexplained basis in 
fact. To adjust for the difference between the cost of new construction and the 
cost of renovation, the Air Force's own 70% factor was used. Therefore, the result 
of this analysis is that the $95.1M construction cost in the level play COBRA was 
used to arrive at a new, estimated cost of $67M. This is the bottom of the ROI 
range and is unlikely to reflect the actual square footage requirement. 

Using a reasonableness standard, space requirements for our alternative analysis 
were also arrived at in the following way: The certified data from the lab 
establishes space needs of 61 5,803, including laboratory and administrative space. 
We assumed a 20% reduction for efficiency. We then subtracted known 
identified space at both locations of approximately 210,950 square feet. The 
remaining 281,692 square feet would be new construction. Costing new 



. . construction at $289 per square foot as per the 'level play analysis and applying 
the Air Force's standard 70% renovation factor for the remainder, the new 
construction estimate is  approximately $1 24M. 

The one-time cost of the recommendation to close Rome Laboratory, using only the 
for*egoing assumptions would be $113.8M to 155.5M with an ROI of 51 years to 
100+ years. The inclusion of other costs which were omitted or understated, such as 
moving costs, procurement of equipment that cannot be moved, information 
management costs, increased cost for operation of the Test Sites, benefit for the use of 
non-Air Force facilities, and increased Criffis AFB conversion costs would further 
extend the ROI period. The combination of higher cost and reduced savings for this 
rec:ommendation increases the ROI period and results in a marked deviation from the 
BRAC R01  criteria. 

Wlhen all additional costs and savings figures are adjusted, the return on investment 
is expected to closely approximate a 100 + year ROI. 





ECONOMIC IMPACT 



Rome Lab 
The Economic Impacts of Closure and Relocation 

Over view 

The Air Force recommendation to relocate Rome Laboratory will, together with 
previous BRAC decisions, result in the loss of 10,000 jobs - a proportionately 
greater impact than in any other community in the nation. 

When the quality of Rome Lab jobs is considered relative to jobs typical of the 
region, the economic and civic impact is even greater. 

The Lab has a far greater positive impact on the economy of central New York 
than it will have on the communities to which it i s  proposed to be relocated. 

The Air Force recommendation to relocate the Laboratory will result in the 
additional loss of 18,000 potential jobs that might have been generated by the 
community's Reuse Plan. 

In ;analyzing the Rome Lab action, there are two major economic impacts that must 
be considered: 

The region's economy will immediately lose almost 10,000 jobs as a result of 
the cumulative BRAC actions, including the closure of Rome Lab. This figure 
represents the worst impact in the nation for all regions affected by Air Force 
actions. The impact is  even worse when one considers the value of Rome Lab's 
high-paying jobs in the context of the relatively modest standard of living in Utica- 

Rome metropol itan area. 

The potential to create as many as 18,000 new jobs through the Rome Lab 
Research Park will be lost. The fullydeveloped plan for a publiclprivate research 
park centered on Rome Lab is expected to provide a tremendous boost to the 
region's economic development efforts and could serve as a model for 
technology-based initiatives in the 21 st Century. The "missed opportunity" impact 
associated with the proposed closure of Rome Lab would render this vision, and 
its attendant jobcreating potential, obsolete. 



Based on the Air Force's analysis of its own actions, the Utica-Rome 
MSA will be the most negatively impacted region in the entire nation. r 
The Department of Defense has established a series of key indicators by which it 
evaluates the potential economic impacts of closure or realignment actions that are 
under consideration. The primary criterion for this evaluation is: the anticipated job 
loss (or gain) both absolutely and as a percentage of total employment for the 
Metropolitan Statistical Area (MSA) within which the subject facility is located. 
C~~mulative economic impact considers all of the jobs lost or gained over the course 
of the prior rounds of BRAC as well as the current round. For this discussion, we have 
accepted DOD methodology. 

Utica-Rome is one of 15 MSAs that will be impacted by the proposed Air Force 
actions. According to the Air Force's own analysis, seven of these will experience 
cuimulative jobs gains, and eight will experience losses. The MSA with the greatest 
negative impact is Utica-Rome. At least 6.2% of the entire region's employment base 
will be lost as result of BRAC actions. 

I Th~e Rome Lab region will lose almost 10,000 jobs as a result of BRAC 
actions. I 
To review, these are the figures for the Utica-Rome job impacts as a result of the 
Rome Lab and Griffiss actions': 

1 As per Dept. of Defense Economic Impact Data 27 February 1995 



Prior analyses have put the total loss at closer to 14,200 jobs, or roughly 9% of the 
region's entire employment base. Nevertheless, using DOD's conservative figure, the 
negative impacts on the Utica-Rome area are substantial. 

Rome Lab is a source of high-quality jobs that pay, on average, more 
than twice what the typical job pays in the already unstable Utica-Rome 
economy. I 
The Utica-Rome economy is  relatively weak, and therefore, the potential impacts of 
the proposed action are especially distressing. 

The average salary for Rome Lab civilians is roughly $50,000 per year. The 
average salary in the Utica-Rome MSA i s  $22,500 per year. Hence, the jobs at 
Rome Lab pay roughly 12O0l0 more than the average job in the region (see Exhibit 
5-1). 

As a source of excellent, high-paying civilian jobs, Rome Lab's staff and the 
contractors who service them do not represent a random sampling of Mohawk 
Val ley employment. 

The Utica-Rome economy is struggling. Employment over the last decade has 
grown at about half of the national average (see Exhibit 5-2). And, even with the 
presence of the Lab, per capita income in the region is 72% of the New York State 
average, and 86% of the national average. 

It  is well-established that Rome Lab represents an important part of the regional 
economy. In assessing the proposed action, it is also important to consider the 
proposed action with a comparative view of the losing and gaining regions. 

The Lab is a far more significant economic presence in Central New 
Yolrk than it will be at the proposed sites in New Jersey or 
Miis~achusett~. 

Thiat the proposed Rome Lab action will have an acutely negative impact on the 
Utica-Rome economy is  a painful fact typical of many base closures. However, 
because this action is simply a shifting of positions from one region to two others, the 
decision to relocate the Lab's operations to Fort Monmouth and Hanscom is 
particularly troubling. 

Rome Lab is  a valuable economic resource. Under a well-considered strategic 
de\relopment policy, this value should be maximized. Such maximization, of course, 
is  riot of paramount importance in the BRAC process; but, all other considerations 
being equal, government generally seeks, quite correctly, to place or retain facilities in 
locations where their economic impact is  or will be most beneficial. This does not 



sirnply mean good jobs should be placed in needy regions. Indeed, a region must 
have a fertile economic setting to make a facility's presence useful as a tool for 
fostering economic growth. 

The Rome region's success in providing just such fertility to the Lab makes it all the 
more disturbing that DOD is proposing to uproot Rome Lab from a less affluent 
region where the economy benefits greatly from the its operations and move it to two 
more affluent regions where, in all likelihood, the Lab will hardly be noticed. 

The community around Rome Lab is less affluent than the communities around 
either Hanscom or Ft. Monmouth. The average per capita income around 
Hanscom is  53% greater than it is around Rome Lab, and 49% greater around Ft. 
Monmouth than around Rome Lab (see Exhibit 5-3). 

Not only is the Rome area less affluent, but the economy is simply smaller. The 
Rome Lab-related jobs and income represent a far greater part of the Utica-Rome 
economy than they will be in the regional economies of either the Massachusetts 
or New Jersey destinations (see Exhibit 5-4). 

Finally, New York State, overall, has been one of the worst impacted states in 
the nation. The 1993 BRAC had New York as the second worst hit state as a 
percentage of DOD employment 

More than jobs, Rome Lab and its personnel have become an important 
part of the civic life in the region. r 
Rome Lab is  not just in Rome. It is part of Rome. Over the years, the personnel at the 
Lab have developed deep roots in the civic and cultural life of the region. As is 
discussed elsewhere, one of the greatest disruptions associated with moving labs is  
that the predominantly civilian population (93% at Rome Lab) rarely moves. This is  
because civilians often have strong and long-standing commitments to their 
cornrnunities, and the disruption of moving is unthinkable. Nowhere is  this more true 
than with Rome. The lack of civilian movement is generally an issue for cost or 
military value analyses. However, the flip side is that the Central New York 
community has long embraced and been embraced by the people of Rome Lab: 

Many of Rome Lab's personnel play leadership roles in the area's civic, 
educational, and cultural organizations. For example, two of the last three 
presidents of the respected Jervis Library in Rome have been Rome Lab people. 

The Lab has developed a exemplary program of technology interaction and 
education with the Rome School System. 

Mohawk Valley Community College spent $5.1 million on its Rome Campus to 
build a "science and tech building" not more than 100 yards from Griffiss AFB, to 
support Rome Labrelated efforts. In fact, MVCC's Rome Campus in general was 
specifically sited to interact with Rome Lab. 



The State University of New York (SUNY) constructed a multi-million dollar 
Institute of Technology campus at Marcy, ten miles from Griffiss AFB, largely due 
to a desire to support educational activities for Rome Lab. 

Over the years, numerous observers from the military and civilian worlds have cited 
the relationship between Rome Lab and the City of Rome as a model of cooperation 
anid mutual support. 

Th~e Rome Lab Research Park is a catalyst for economic growth which 
coluld potentially generate 18,000 highquality jobs. This will not occur 
if the Lab is closed. I 
Ncl community likes to lose jobs or people, particularly jobs like those at Rome Lab. 
Wt: recognize, of course, that this situation occurs every time a base is closed. The 
most important economic impact from the proposed Rome Lab action, however, is 
noi: the loss of existing jobs, but the loss of the region's capacity to generate new jobs 
in the future. 

The Griffiss Reuse Strategy is a compelling and realistic vision for economic 
de\/elopment in the coming decades. As is described in the Basics of Reuse section, 
the realization of this strategy is the Rome Lab Research Park. 

• Focusing on economic growth. Rome Lab Research Park is  about bringing to 
reality the dual use technology exchange model that the nation's leaders have 
rightly held up as an important generator of national economic strength - 
leveraging federally-funded research to drive economic growth. The key to the 
Rome Lab Research Park plan is  that it focuses on new highquality job 
generation, not relocation or typical zero-sum solutions. 

The potential to generate 18,000 new jobs. It is impossible to definitively 
know how many jobs will be generated by the Rome Lab Research Park. 
However, preliminary estimates for the plan's build-out over a 20-year 
timeframe yields the potential for 8,200 on-site jobs. Based on a regional 
employment multiplier of 1.2, as used in DOD's analysis, this means that the 
creation of the Rome Lab Research Park could lead to as many as 18,000 new 
jobs in the region over the next twenty years. 

High-quality jobs for the future. The key here, however, is not just jobs, but 
the kind of jobs. Building off of Rome Lab, the Griffiss Master Reuse Strategy 
is focused on creating the kinds of jobs that enhance America's 
competitiveness in the 21 st Century. These highquality, good-paying jobs are 
important not only for the region's economy, but also for the nation's long- 
term economic strength. 

The decision to relocate Rome Lab must be considered in the context of how this 
action will eviscerate the reuse plan and destroy the potential to generate as many as 



1E),000 new jobs in Central New York's Mohawk Valley. In a country and a world 
where national security increasingly translates into the need to maintain economic 
strength, the potential for the Rome Lab Research Park to make a small but important 
cclntribution to this effort should be encouraged. 

The immediate impacts on the region's economy of closing Rome Lab will be severe 
and difficult to overcome. Ultimately, the region's economy may recover even if the 
BF'AC Commission lets stand the Department of Defense's illconceived 
recommendation. If that recommendation is  reversed, however, the Commission, in 
addition to feeling confident about the military logic of their decision, can take pride 
in having unleashed a success story that will bring economic growth to a struggling 
region for years to come. 



Exhibit 5-1 

The average salary of Rome Lab employees is  more than twice 
as much as the region's average salary. 

$0 

Rome Lab Utica-Rome MSA 

Average Annual Salary for Employees (1993) 

(source: NYS Dept. of Labor and Rome Lab Data) 



Exhibit 5-2 

I The Utica-Rome economy has grown at about half of the I 
national average during the last ten years. 

Utica-Rome U n i ted States 

Average Annual Employment Growth 1984-1 993 



Exhibit 5-3 

1 The people living around Rome Lab are roughly 5O0/0 less 
I affluent than the people living around either Ft. Monmouth or 1 

Hanscom. 

Ft. Monmouth Rome Lab Hanscom 

Per Capita Incomes by Region 
(1992 MSA data) 



Exhibit 5-4 

-- 

Rome Lab's presence in Utica-Rome is especially 
important because the regional economy is  substantially 

smaller than it i s  around either Fort Monmouth or 
Hanscom. 

Ft. Monmouth Rome Lab Hanscom 

Total Personal Income by Regions 
(MSA 1992 data) 
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DANIEL B. WALSH 
President 

The Business Council of New York State, Inc. 

March 8, 1995 

Mr. Alan J. Dixon 
Chairman 
Defense Base Closure and Realignment Commission 
1800 North Moore Street. Suite 1425 
Arlington. Virginia 22209 

Dear Mr. Dixon: 

RE: Rome Lab at G r m s s  Air Force B a s e  

The Business Council of New York State, Inc. is the pri~icipal statewide 
organization representing business and industry in the State. More than 
4,000 businesses are members, including virtually all of New York's 
major employers. 

I am writing to urgently request the reconsideration of the decision to 
close the Rome Laboratory at Griffiss Air Force Base. You are 
undoubtedly aware of the value of Rome Lab to the Air Force in the areas 
of Command, Control. Communications. Computers and Intelligence. 
This value was created because of a synergistic partnership between the 
military and New York State industry and universities working together 
to acheive the mutual goals of military security and economic prosperity. 

Closing the Rome Lab and relocating its functions to two separate 
military bases in New Jersey and Massachusetts will destroy this 
productive and efficient research and development partnership, thus 
jeopardizing the continued value of research conducted there. We 
wonder how this is in the national interest. 

The 1993 Base Realignment and Closure Commission recommended 
realigning and partially closing Griffiss Air Force Base. This will result in 
the loss of more than 10,000 civilian and military jobs in the region. 25 
percent of the City of Rome's revenues. and 9 percent of the revenues of 
Oneida County. 



Mr. Alan J. Dixon 
Mcuch 9, 1995 
Pa,ge 2 

N c ~  single action or event could have had a greater, more immediate impact on 
the economy of the region and the lives of the people who live there. The 
response of the community and the state. however. was to rally around an 
eff'ort to save the most economically significant component of the Base not 
touched by the 1993 BRAC action: Rome Laboratory. 

The State of New York created the New York State Technology Enterprise 
Corporation (NYSTEC) to develop opportunities for dual use technologies. 
Community leaders. in conjunction with the State. developed a recovery plan 
for the region. At the heart of this plan is Rome Lab, which will serve as a 
magnet for attracting high technology companies. and spawning "spin-off' 
companies from the lab. With the lab as the anchor tenant, the realigned 
Griffiss Air Force Base will serve as  a model military base reuse facility for the 
rest of the nation. No where in the country has such a consortium of military, 
inclustry. universities and community leaders been replicated. 

The effort to save Rome Lab has been overwhelming because the stakes are so 
hig,h. Rome Lab's interface with the private sector serves as a powerful 
ecc~nomic development engine for the region. For example, the lab contracts out 
80 percent of its arinual budget. Last year. that translated into over 250 
cor-(tracts valued at more than $132 million for New York State companies. The 
lab is also directly responsible for the creation of 3.500 jobs in mostly small 
high technology businesses. 

The: partnership between the Rome Lab, and the people, businesses and 
universities of New York State, has benefitted both the military and the 
Mo:hawk Valley region of our state. Destroying this partnership would not serve 
national or regional interests. To the contrary, both would be damaged. 

We are privileged to have the Air Force's Rome Laboratory as a resource. 
Likewise, the Air Force has been privileged to have benefitted from the 
community. state, corporate and academic support and commitment it has 
received throughout its existence. 

We look forward to working with you to insure that this partnership can 
continue for marly. nmr~y nlore years. 

Sincerely, 

Coples to Gooerncr Patakl. 
Sertator D'Amato. Senator Moynlhan. Congressman Boehlert. 
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Rome Lab - 
Rome Lab's Importance to the Nation 

Overview 

A very substantial percentage of Rome Laboratory funding comes from customers, 
including many from defense organizations outside of the Air Force, who choose 
Rome Laboratory over other available options. 

The Lab's ability to attract and satisfy customers generates multiple benefits to the 
Air Force - increased revenues to cover staff salaries, substantial prestige, learning 
that can be brought to bear in developing new generations of military technology 
for the Air Force, and a broadening of the Lab's networks. 

Rome Lab's work with federal and State agencies and with the private sector has 
led to important developments in education, law enforcement, medicine and 
transportation. 

Rorne Lab is its people. The reputations of the Lab's staff, established over many 
years of fostering professional relationships, are the essence of why Rome Lab is the 
pre-eminent C41 military lab. The problem solving capabilities of the Lab are 
priniarily devoted to military technologies. In addition, leveraging outside funds, the 
Lab engages in the development of dual use technologies which benefit both the 
military and outside partners. Rome Lab enjoys a reputation for excellence among 
non-Air Force customers, many of whom are performing work that is  vital to our 
nati'on's global economic competitiveness. In evaluating Rome Lab's non-Air Force 
work, it is  important to remember that these outside customers operate in a free 
market environment - while they could use any lab for their research & development 
and technology transfer activities, they choose Rome Lab. Rome is the lab of choice 
not only because of its ability to supervise and conduct complex technology 
development, but also because of the Lab's reputation for having the ability to 
interface between customer and user, i.e. the ability to get technology out the door. 



Ye!ar in and year out, Rome Lab is able to generate a significant portion 
of its revenues from customers who actively choose Rome Lab over 
otlher available options. This diversified revenue base allows Rome Lab 
to leverage substantial outside funds. 

Rome Lab receives its revenues from two types of sources. First is its fiscal sponsor, 
the Air Force Science and Technology (S&T) Program. Each year, Rome Lab receives 
its base funding from the S&T Program. In FY94, this amounted to $1 13 million, out 
of a revenue stream of $367 million, or 30% of the Lab's total revenue. The work that 
the Lab performs for the S&T program is the basis for the evaluation of the Lab's 
military value. 

The remainder of Rome Lab's funding comes from its customers, military and civilian 
organizations (including other branches of the Air Force) who have the option of 
contracting for their R&D with any qualified military, civilian government, university, 
or private laboratory. They choose Rome as the most qualified. (See Exhibit 6-1 .) 

Nearly one-quarter of the Lab's funds come from U.S. defense 
organizations outside the Air Force. r 
As Exhibit 6-1 shows, in FY94 Rome Lab captured $93 million in revenues from 
DOD units outside the Air Force, including the Advanced Research Projects Agency 
(ARPA), the Army, and the National Security Agency (NSA). The Lab also received 
$5 million from the Ballistic Missile Defense Office, in addition to $58 million from 
other Air Force non-Science & Technology departments. 

Exhibit 6-3 indicates that the greatest bulk of non-Air Force funding is generated by 
three thrust areas within the Lab - communications, command and control, and 
intelligence. Scientists and engineers in each of these thrust areas have developed 
extensive and ongoing relationships with a customer base outside of the Air Force. 
For example, the U.S. intelligence community places special reliance on the 
capacities, skills and creativity of the scientists and engineers in the intelligence 
thrust area. 



Rome Lab's ability to consistently win and satisfy customers generates 
milltiple benefits for the Air Force - increased revenues that cover staff 
salaries, substantial prestige, learning that can be brought to bear in 
developing new generations of Air Force technology, and a broadening 
of the Lab's network of contacts and resources. 

Rome Lab's revenues from its non-S&T customer base have a positive impact on the 
ability of the Lab to fulfill its core mission. 

Support of the cost of staff salaries. A significant portion of customer revenues 
are used to support Lab staff salaries, allowing the Lab to apply additional funding 
to critical technology areas and to maintain a larger and more diverse staff than 
would otherwise be possible. 

Prestige. Working with outside customers affords the Lab exposure which brings 
the Lab and the Air Force prestige. This, in turn, can lead to the further 
involvement of the Lab in vital areas of national security of particular value to the 
Air Force. 

Opportunities for new learning. The Lab's work with outside customers provides 
:substantial and ongoing exposure to new technologies and ideas that can be used 
in the development of new C41 technologies useful to the Air Force. 
,Establishment of formal and informal networks. Outside work continually 
I~roadens the contacts of Lab scientists and engineers in the military and technical 
community, facilitating access to a community of technical expertise to solve 
particular Air Force problems. 

Leveraging. The customer revenues allow the Lab to supplement and enhance 
the resources that are being invested in technology areas in a synergistic way. 
Therefore, the Lab can do a better job for both the S&T community and the non- 
!;&T customer. 

Key Non-Military Customers 

Manly of Rome Lab's most critical non-military projects take place in four key areas 
which use military technology to solve social problems: 

Law enforcement 
3 Medicine 

Education 
3 Transportation 



Rome Lab works with a number of federal and State law enforcement 
agencies in order to research and develop innovative law enforcement 
technologies. 

Examples include: 

National Institute of lustice - In December of 1 994, the Director of the N IJ and 
Rome Lab signed an agreement to designate Rome Lab as a National Law 
Enforcement Technology Center (LETC). The center will serve as a link among 
laboratories, private industry, state and local law enforcement agencies, 
corrections departments, other federal agencies and Congress. The LETC will 
facilitate the development and transfer of Rome Lab technology to law 
enforcement agencies. One of the first tasks for the Lab is  to provide technical 
oversight for $2.5 million worth of grants to be funded by NIJ for concealed 
weapon detection. Rome Lab will receive approximately $200,000 for this work. 
The project takes advantage of technology primarily developed by Rome Lab for 

perimeter intrusion and will result in prototypes in 18 months. 

Federal Bureau of Investigation - With a $300,000 grant from the Office of 
National Drug Control Policy, the Lab is working with the FBI to enhance its 
existing "DrugFire" program. Seven law enforcement agencies are all connected 
via telephone lines into the DrugFire database at the FBI. The Lab has transitioned 
its advanced neural network technology from Automatic Target Recognition to the 
area of forensic firearms identification by enhancing the FBI's manually operated 
database system with a proven high-performance, highly efficient matcher for 
spent shell casings. Vast amounts of shell casing data make the manual matching 
process virtually impossi ble. The process is also tedious, time consuming and 
cost-ineffective. The automatic system reduces the required search space by up to 
!)8%, enabling the forensics firearms expert to verify results in minimal time. 

Department of justice - Access to critical offender information is one of the 
greatest problems facing law enforcement officials. Working with the DOJ's 
Miami field office, Rome Lab has received part of a $2.5 million grant for the 
clevelopment of the Joint Automated Booking Station (JABS). The JABS will allow 
C)OJ1s six Miami field divisions including DEA, FBI and INS to share unified text, 
photograph and fingerprint information through a regional case network. DEA 
has found that automation has drastically increased efficiency, allowing agents to 
cluickly locate critical information that otherwise would be difficult and time 
c:onsuming to retrieve. This project was selected as a National Performance 
F!eview project. 

Office of National Drug Control Policy - This White House office of the so-called 
"drug czar" has retained Rome Lab for an annual fee of approximately $250,000 
per year for consulting services involving state of the art assessments on 
promising new technologies. One example of these largely confidential projects 



i s  Northern Lights, a cooperative effort among New York State, Vermont and New 
Hampshire which is exploring possibilities for electronic monitoring of the US- 
Canadian border aimed at reducing illegal drug traffic. 

New York State Police - The Lab has a memorandum of understanding to develop 
a number of technologies including information management systems for a high- 
tech New York State crime lab. The system will establish a comprehensive 
evidence catalogue using forensics and other evidentiary techniques. On a 
broader basis, the NYS Crime Lab will be used as a learning lab to test other 
Rome Lab technologies. 

Rome Lab has been instrumental in the development of NYNET, New 
Yorkfs contribution to the National Information Superhighway. 
NYNET has given birth to innovative educational applications that 
exploit information technologies. 

NYqET's educational applications include the Living Textbook. This New York State 
funded project is an educational project led by Rome Lab, Syracuse and Columbia 
Universities. Through the Living Textbook, New York State will have access to the 
state's technology infrastructure for interactive learning programs including "virtual 
field trips," video on demand, telecollaborations in the classroom and realistic 
simulations on demand. 

Upstate project schools include: Fowler High School in Syracuse, the Rome Free 
Academy and Whitesboro Middle School. Downstate project schools include: The 
Ralph Bunch School and the Dalton School in New York City. 

In a.ddition there are a host of outside partners including libraries and educational 
database companies catering to educators and students. 

Rorne Lab is at the forefront of developing technologies which support 
the medical community and will lead to the creation of a "virtual 
hospital" anywhere military or civilian medical personnel are located. 

Exarnples of medical technologies under development include: 

(3areNet - Rome Lab has been a partner in the demonstration of a telemedicine 
and infomatics program in association with the SUNY Health Science Center at 
Syracuse, NYNEX and other corporate partners. This i s  the first of its kind in the 
world. Plans include the development of: a Regional Neurosurgical Consultation 
system which will use desktop video teleconferencing to give regional emergency 
rooms access to major hospital neurosurgical teams; a fleet of specially equipped 
vans that take health care and education directly to the community via wireless 
technology; and will eventually lead to a virtual reality operating theater. 



Cornell University Hospital - Using neural network techniques, the Lab has 
worked with radiologists to develop a Medical Imagery Data Collection process 
which detects and classifies lung tumors. This procedure eliminates unnecessary 
biopsies and has been successful in identifying over 97% of malignant tumors. 

Rorme Lab is developing technologies for use by federal and State 
agencies in the area of transportation - in the air and on the ground. 

Examples of these transportation applications include: 

.Federal Aviation Administration - Rome Lab and the FAA, using $5 million of 
FAA funding, recently completed codevelopment of a radar siting tool. This 
i:echnology allows the FAA to determine the optimum position for the placement 
of radar. This software tool was developed by a Rome Lab supervised contractor 
and validated by in-house scientists and engineers. 

intelligent Vehicle Highway System - Through the United States Department of 
Transportation's Federal Highway Administration, Rome Lab is working with the 
New York State Department of Transportation on a $3 million grant to design and 
build a traffic management control system for the Long Island Expressway. This 
traffic visualization control program, a direct descendent of Rome Lab command 
and control technologies, will aid in traffic management efforts on one of the 
nation's most congested thoroughfares. 

New York State Metropolitan Transit Authority - The MTA is  preparing to issue 
Ftequests for Proposals for upgrading the technologies used to ascertain the 
position and location of rail transportation systems. This effort involves virtually 
a l l  C41 technologies. Realizing that they would need high technology support 
from a laboratory at several stages during the procurement process, the MTA 
contacted Rome Lab. Discussions regarding the Lab's role are ongoing. 

In addition to the vital contribution Rome Lab makes to the nation's military, its 
cont~pibution to federal, state and local governments must not be overlooked. These 
relat~ionships have been built up over a period of many years and would surely 
experience severe disruption - resulting in a delay in the development of critical 
techriologies - if the Lab were to be uprooted and many of its human resources lost. 
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In FY 94, Rome Lab received over 70% of its funding[ 
from customers. I 
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Exhibit 6-2 

An analysis of Rome Lab's past and present funding shows 
and increasing trend toward receiving monies from sources other than 

the AF S&T program. 

Rome Lab Funding Trend 
All Sources -Then Year Dollars ($M) 



Exhibit 6-3 

Breakout of Rome Lab C31 Funding Sources 
by Technology Thrust 

FY 94 Estimated 

MAJOR THRUSTS 

- .  
Thrust #I : Surveillance - -. 
~hrust  #2: Communications I - - I 

Thrust #3: Command and Control 
Thrust 14: Intelligence ! .  

Thrust P5: Signal Procdng I 

Thrust 86: Computer Sdence & Technology 
Thrust #7: EJectromagnetic Technology 
Thrust a: Photonics 
Thrust X9: RdiabITi Sciences 
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o v e r  75% of Rome Lab's funding is  used to contract out 
research to New York State businesses & universities. 

In-house 
Research 

Contract 
Research 

Contract 
Management 

Administration 



Exhibit 6-5 

b , D m e  Lab recognizes the importance of technology transfer to I 
I other government organizations. I 

Mean importance 
of tech. transfer to 
other government 2 

rOl organizations 

- +--- Rome Lab (3.0) 

Other DOD Labs (2.3) 

- Other Government Labs (2.2) 

- 

Industry (.6) 

Scale: 
0 = not a mission, 1 = mission of little importance 
2 =somewhat important mission, 3 = important mission 
4 = single most important mission 

Sample Size: 
Rome- 1, DOD=29,OtherGovernment= 152 
Industry = 247 
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CORRESPONDENCE FROM 

THE CORPORATE COMMUNITY 



N W E X  Corporation 
1113 'Westchester Avenue. White Plains, NY 10603-3510 
Tel 914 644 6440 
Fax 5'14 694 8093 

Ivan !kidenberg 
Chailman and Chief Executive Officer 

w 

Alan Dixon, Chairman 
Base Realignment and Closure Commission 
1700 North Moore Street 
Arlington, Virginia 22209 

Dear Chairman Dixon: 

You .will be hearing from me and other New York business, academic and public leaders many times 
in the immediate future concerning the proposed closing of the Air Force's Rome Laboratories. 
Rome Lab is an enormously important partner for NYNEX as we develop New York State's 
technological potential. 

And this potential is enormous. Here are some of the fruits of NYNEX's relationship with Rome 
Lab. 

"1nfo;mall" will alter the way business is done in the United States. Infomall is a virtual business 
development area wherein companies can travel over NYNEX7s fiber optic network to 
supercomputers at Syracuse University. Once there, scientists can design and trial new products, 
provide high-tech services and make sales. 

"The Living Textbook," the development of which was funded by the State of New York, connects 
schools in underprivileged areas across NYS with each other and with a variety of data, image, 
video and textual resources that would never otherwise have been available to them. 

"CareNet" brings the State's greatest medical resources to rural hospitals. Far more than simple 
two-way video, CareNet gives doctors access to supercomputers that help in diagnosing and treating 
illness. 

None of these projects would be available today if Rome Lab was not based where it is. Our 
engineers collaborate regularly with their peers at Rome. This collaboration is at the heart of the 
Lab's enormous success in developing new technologies and transferring them to the private sector. 
Obviously, NYNEX7s infrastructure based technology requires that Rome Labs remain where it is 
for 0u.r partnership to be effective. But far more important than the physical infrastructure is the 
network of relationships developed with the professionals of the Laboratory. Although I am the 
CEO lof a telecommunications company, in this instance I believe there is no substitute for 
proximity. This has always been true in the case of creative collaboration. 

The development of a technology that will affect business operations in this nation for years to 
come will be partly aided by the presence of Rome Lab in New York. Please consider this in your 
decision. 

Sincerely yours, 
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I d was held on October 3; 1994. T~~ 'GLDC succeeded 

the Griffiss Redevelopment Planning Council (GRPC) upon 
completion and acceptance of the base reuse plan in 
December. 

The GLDC is now charged with implementing the reuse 
plan upon its acceptance by the local community and the 
Department of Defense. The GLDC's role is to oversee the 
redevelopment of base property and to stimulate the local 
economy through the attraction of new business and jobs. 

The local development corporation was formed under 
state legislation, with the assistance of $700,000 in state 
funding. The GLDC also will receive $557,219 in Ofice of 
Economic Adjustment (OEA) funds and $48,210 in Oneida 

ounty funding. Fifteen unpaid directors, who represent a 
ss-section of state and local business and political interests, 

Appointments to the board include: County Executive 
ond A. Meier, the board chairman; Rome Mayor Joseph 

. Griffo; Secretary of State Gail S. Shaffer; Alan Sullivan, of 
e New York State Urban Development Corporation; and 

Also appointed were Frederick J. Tillman, former linking the northern and southe 
commander of the 416th Bomb Wing, now with Tucker Core district, plus landscaped b~ 
Anthony, Inc.; Jane Rees, president of Stonehedge Nursing 
Home; Julian Warrick, director of the Electrical Engineering The open space plan envisions 

Division of Martin Marietta Corp. in Utica; Charles M. that extend from the existing g 
a. With the exception Sprock, chairman, president, and chief executive officer of 

Rome Savings Bank; Ted Cupp, owner and president of Rome hospitality center and 

Country Club; and Joseph A. Ryan, president of Nunn's evelops, new housing s 

Hospital Supply Co. 
The remaining directors include State Senator William R. " 

Sears; Assemblywoman Roann M. Destito; Richard Smi 
Basloe, Levin and Cuccaro, Utica insurance adjusters; an 
Patricia K. Laino, executive director of the Entrepreneur 
Center of the Mohawk Valley. 

At the organizational meeting, the new directors were ?;? ' 
briefed by Hamilton Rabinovitz and Alschuler, (HR&A) & 
lead consultants for the master plan. HR&A discussed the Jb@ 
status of the base reuse plan being developed by the Griffiss 
Redevelopment Planning Council and advised the new board 1 J 

members of the importance of their involvement in guiding 
the community through the implementation of the plan. 1 DFAS 

ROC Counsels Civilian Base Employees he Defense Finance and 
(DFAS), located in Buil - 

1 d finance operations on P 
f you have not already made an appointment to visit the Regional Opportunity Center (ROC) for counseling or retraining, 

I accounting and finance functions 
now is the time to take that fmt step. The ROC offers workshops in Financial Management, Stress Management, the Labor I Pennsylvania will be transferrec 
Market, Resumehterview Techniques, and Achieving Your Potential. Also offered are courses on going into business. housed at Griffiss (DFAS-Rc 

The GRIFFISS Journal 

Published by: 
Griffiss Local Development Corporation 

153 Brooks Road 
GAFB, New York 13441 

(3 15)338-0393 
(3 1 9 3 3  8-5694 Fax 

Steven J . DiMeo - Executive Director 
Mark W. Reynolds - Land Use Planner 

Donna J. Skibitski - Community 
Development Planner 

Lorna A. Perry - Office Manager 

Counselors at the ROC will administer general aptitude tests to determine a 
person's most marketable skills and then direct each client to the most 
appropriate retraining sessions. 

I reimbursement, contractual payr 
Army sites being closed. 

I 

i In June, functions from Carlisle 
be relocated to Griffiss, and 

I 

( 
Maryland will see their accouni 
reassigned to the new Rome local 
October 1995, the future closure 
announced, determining the time 

1 Griffiss employees. 

Registration for seminars, workshops, and retraining sessions is unde 
New classes begin on a rolling basis and are free of charge. 

To date, over 600 civilian employees have been assisted through the e 
of the caring intake counselors at the Regional Opportunity Center. Make 
transition to new employment after realignment easier on yourself by visit 
the center as soon as possible to see just how they can help you. 

Call 330-1829,330-1831, or 334-9161 or stop in at either of their offices at 1 

584 Phoenix Drive, GAFB, or Rome City Hall, Liberty Plaza. . 

DFAS-Rome expects to hire the m 
3 to 5 year period, the most exter 
fiscal years 96-97, when the full c 
reach 700-750 staff members. 1 
operations in April, the Griffiss 
approximately 40 people, includ 
complement. 

Heading up the local DFAS n 
Director Steve Bonta. Mr. Bonta 
Januarv from the Armv's 5th Sic 







Established in 1951 as Rome Air Development Center, Rome Laboratory became one of the 
Air Force's four "super" laboratories in December 1990. Laboratory personnel developed the 
technology which was incorporated into such systems as the Contingency Theater Air 
Control Automated Planning System (CTAPS), Computer Aided Tactical Information System 
(CATIS), DOD Intelligence Information System (DODIIS), Over-the-Horizon (OTH) Radar, 
Joint STARS, and the Airborne Warning and Control System (AWACS). 

Rome Laboratory at Griffiss AFB NY is the Air Force Materiel Command center of excellence 
for Command, Control, Communications and Intelligence (C3I) research and development. 
C31 is the military process of managing US forces on a worldwide basis. The effective 
planning, directing, coordinating, and controlling of forces requires surveillance, 
communications, and information processing. 

In all technical areas, Rome Laboratory is directly responsible to the Electronic Systems 
Center (ESC) at Hanscom AFB MA. Rome Laboratory operates three technical directorates 
at Griffiss AFB NY and one at Hanscom AFB MA. Occupying more than 18 acres of floor 
space, Rome Laboratory houses some of the finest research and development facilities in 
the country. These include areas for research in signal processing, microelectronics, 
antennas, and solid state devices and materials. The laboratory also operates off-base 
research sites at various locations in New York and Massachusetts, where research and 
engineering is conducted in functions such as surveillance, communications, antennas. 
and scattering. 

Our goal is to establish a dialogue with you to better meet your technology needs. We welcome 
any feedback you might have. Should you see a Rome Laboratory "Success Story" you 
want to know more about, please call Capt Andrew P. Jeselson at (315) 330-2069, or write 
RLIXPS, 26 Electronic Parkway, Griffiss AFB, NY 13441-4514. 

PAUL D. NIELSEN 
Colonel, USAF 
Commander, Rome Laboratory 
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Our Air Force Science and Technology "Success Stories" are presented over the last two years. The individual 
stories most often represent the combined effort of several scientists and engineers working as a team. This basic 
and applied research, plus the follow-on technology development described in a "Success Story", are key elements 
of the continued success of the Rome Laboratory mission. 

Our "Success Stories" were selected from one or more of the following categories: 

TECHNOLOGY TRANSITION: Technology that has achieved application on a Department of Defense system 
in development or operation that has provided "quick-reaction" response to problems or needs 
of field organizations (see Table I). 

TECHNICAL ACHIEVEMENT: Major innovative technological advancements that offer significant potential 
for existing and future Air Force systems (see Table 11). 

TECHNOLOGY TRANSFER: Technology that has transferred from the laboratory to the private sector, to 
include: industry, academia, and state and local governments (see Table 111). 

PEER RECOGNITION: External awards or recognitions by the scientific community at large, concerning 
technology advancements in the areas of Technology Transition, Technology Transfer or Technical 
Achievement (see Table IV). 

To receive more information on the "Success Stories" contained in this document by the experts involved, 
or to learn about other activities at Rome Laboratory, please contact: Capt Andrew P. Jeselson, RLIXPS, 
26 Electronic Parkway, Griffiss AFB, NY 13441-4514, Tel. (315) 330-2069. 
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SYSTEM TO ACC 

Payoff Rome Laboratory transitions Advanced Planning System (APS) 
to Air Combat Command (ACC). Proceeding clockwise from 
top left: The APS program running on standard AFCAC-308 
workstations inside a deployable shelter; a Lt Col from ACC 
familiarizes himself with APS; Rome Laboratory personnel out- 
side the deployable shelters containing APS; Rome Laboratory 
computer scientist 1Lt John Van Hove introduces ACC plan- 

ners to APS. Rome Laboratory delivered the APS to ACC on 31 
Aug 1992. Developed and tested by Rome Laboratory, the artifi- 
cial intelligence based APS allows ten to fifteen operators to 
build an Air Tasking Order (ATO) in the same amount of time 
it previously took one hundred operators. The savings in time 
and effort is felt throughout the mission cycle, giving U.S. Air 
Forces a decided advantage in times of conflict. 

Accomplishment APS is an  integrated air battle planning system tha t  allocation of air resources; assessment of weapons system 
successfully satisfies thel'actical Air ForceTheater's common employment; pairing of targets and weapon systems; 
requirements to generate, by automated means, Air Battle assignment of attack, support, or refueling tasks; scheduling of 
Plans and ATOs. APS provides the capabilities for force level: missions; and preparing ATOs. 

Background APS is a software only system operating on the Theater Air 
Forces standard workstation. APS is designed to pull data from 
the ORACLE database tables resident in the Contingency 
Theater Air Control Automated Planning System (CTAPS) 
architecture, generate an Air Battle Plan and then output a 
Standard Message Format Air Tasking Order. The generation of 
an AT0 requires the coordination of a massive amount of 
information such as intelligence, target data, logistics data, 
force status, and aircraft capabilities critical to the combat 
plans decision makers. Rome Laboratory engineers constructed 
APS to import planning data either electronically or, if need be, 
via manual input. The ability for the operator to adjust the Air 
Battle Plan as the operators construct it is a fundamental 
precept in APS. ACC welcomed APS and signed on early in the 

development program. Rome Laboratory engineers placed great 
emphasis on involving the user. As a result, Rome Laboratory 
program designers received over one hundred and ninety user 
comments on how to improve APS during the developmental 
phase, many of which were incorporated into the system. APS 
performed during Desert Storm, even though it was still in its 
developmental stages, and helped Central Command achieve its 
unprecedented joint ATOs. Rome Laboratory engineers 
incorporated the lessons learned from Desert Storm into APS. 
This user involvement and testing under fire ensured APS met 
user requirements from the first day of operability. APS is 
currently stationed in Europe as part of CTAPS. ACC and Rome 
Laboratory personnel stationed in Germany are applying APS to 
the Bosnian situation. 





Payoff Memory "stacks" constructed by Rome Laboratory memory 
packaging technology. In the foreground are covers, which serve 
as connecting points for each stack, and a chip-like "short stack 
which contains four memory die. The "sugar cube" architecture 
in the background consists of nine short stacks wired together. 
Note the thin wires on the side of each stack connecting the 
memory die. Current state-of-the-art for this technology uses 16 
megabit Dynamic Random Access Memory (DRAM) die, leading 

to 64 megabit short stacks. The sugar cube architecture could 
contain 576 megabits of memory. The dime provides scale. 
Rome Laboratory engineers invented a novel technique for 
packaging computer memory circuits allowing manufacturers 
to stack them in 3-Dimensional (3-D), chip-like architectures. 
Rome Laboratory successfully transferred this technology to 
Iwine Sensors of Irvine, Ca which now sells 3-D memory stacks 
to industry. 

Accomplishments Chip-like, three dimensional memory stacks will greatly vertically, and then connects the edges to a cover. The cover 
increase the memory capacity, without significantly increasing sewes as connection points for wire bonding or other connec- 
the size, of both commercial and military systems. The packag- tion purposes. The resulting package is about the same size 
ing concept, called Memory Densification by the Application of and thickness as a single, unpackaged die, but with four to six- 
Z-Axis Lithography (MDAZL), takes multiple, unpackaged, teen times the memory capacity. Rome Laboratory has filed a 
memory die, thins the backs down, stacks four to sixteen die patent on this concept. 

Background Iwine Sensors, located in Iwine California, uses the MDAZL Texas Instruments, and Mosel. Iwine Sensors and IBM recently 
concept to construct Short Stacks, Iwine Sensors' trademarked signed a cooperative agreement to fabricate 16 megabit DRAM 
name for the MDAZL packaging concept. The company manu- chips and package them into 64 megabit packages using the 
factures Short Stacks for several DoD and SDIO contractors MDAZL concept. This facility has a capacity of 100,000 units 
with several more considering their use. Irvine Sensors has per month with production expected to begin this summer. 
also demonstrated this technology with a wide variety of com- 
mercial memory chip manufacturers including IBM, Micron, 





Payoff Dr Jonathan Mooney imaged in the infrared. Air Force their candidate for the Alan T. Waterman Award for his 
Materiel Command's (AFMC's) predecessor, Air Force outstanding contributions to the theory of infrared focal 
Systems Command (AFSC), honored Dr Mooney for his plane array response uniformity and its effect on infrared 
theoretical work in infrared imaging. AFMC's forerunner, imager performance. 
AFSC, selected Rome Laboratory's Dr Jonathan Mooney as 

Accomplishment Dr Mooney's work is the first major advance in our under- years. His efforts improved the  performance of Rome 
standing of the theory of infrared imaging in more than thirty Laboratory's staring infrared imagers ten fold. 

Background Infrared imaging is becoming more and more important in 
today's battlefield environment. It allows combatants to "see" 
in conditions not conducive to optical sight, such as in dark- 
ness or haze. Rome Laboratory is a leader in the infrared imag- 
ing field and pioneered the platinum silicide focal plane array 
infrared camera. These cameras use an array of cells, con- 
structed from platinum silicide, which are sensitive to varying 
heat intensities. The response of these cells can be electroni- 
cally measured and displayed on a screen to produce an image 
of a scene as seen in the infrared. The advantage of this is that 
infrared radiation is present at all times of the day and radiates 
through smoke, haze and other substances that reflect and 

diffuse light. The result is a clearer image of the surrounding 
area than might be possible using the visual spectrum. Many 
infrared systems are fielded in the Air Force. Infrared seekers 
guide our most accurate missiles. Desert Storm pilots used the 
infrared to locate and destroy targets. Rome Laboratory 
recently transitioned our platinum silicide infrared camera 
to the B-52 System Project Office, improving that aircraft's 
infrared capability. Work continues to improve the perfor- 
mance of infrared systems. Researchers like Dr Mooney are 
advancing infrared technology to the point where the resulting 
images convey more information than ever. 





Payoff Rome Laboratory's Speech Enhancement Technology, embod- Clearer communications reduce listener fatigue, an important 
ied in the Speech Enhancement Unit (SEU), removes noise and consideration in  air traffic operations, and Speech 
boosts the clarity of audio communications by an average of 30 Enhancement Technology approximately doubles the effective 
dB or 700 percent. Rome Laboratory's Speech Enhancement communication range of speech signals. 
Technology improves, in real-time, the clarity of audio signals. 

Accomplishment As a means to clearer communications, Rome Laboratory narrow band, wide band, and impulse noise by several orders 
has developed Signal Enhancement Technology. This tech- of magnitude. Signal Enhancement Technology can improve 
nology greatly increases the clarity and accuracy of both audio signals throughout the full spectrum of airborne and 
analog and digital audio communications by suppressing ground communications. 

Background Rome Laboratory's Signal Enhancement Technology combines 
Very Large Scale Integrated (VLSI) circuit and Very High Speed 
Integrated Circuit (VHSIC) technology with a host of state-of- 
the-art speech processing algorithms. Rome Lab scientists 
call the resulting device the Speech Enhancement Unit. There 
are two Speech Enhancement Units available, one VLSI based 
and one VHSIC based. Rome Lab's VLSI base Speech 
Enhancement Unit has successfully completed field tests and 
evaluations at 21 locations for the Department of Defense and 
the National Security Agency. Over 200 of these units are cur- 
rently in operation worldwide. The VHSIC based SEU is battle 
tested, demonstrating its capabilities during DESERT 

STORM, on modern airborne collection platforms. The Air 
Force is currently producing 235 of these units. Both the VLSI 
and VHSIC models decrease narrow band, wide band, and 
impulse noise by an average factor of 1000 for audio signals, 
and a factor of 10 for data signals. Currently, the FAA is consid- 
ering Speech Enhancement Technology as a tool to improve air 
traffic control communications and safety at our nations air- 
ports. Several universities are interested in Speech 
Enhancement Technology for devices to help the hearing 
impaired. Finally, commercial radio manufactures are already 
implementing Rome Lab developed Speech Enhancement 
Technology into their radio receivers. 
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FOR BLUE FLAG DEVELOPED 

Payoff Rome Laboratory program managers developed a hub-and- Group take their exercises on the road, allowing uni ts  
spoke command and control network at the 41st Training nationwide to participate without going TDY, and saving the 
Group, Hurlburt Field, Florida to support Blue Flag 92-1 Air Force money. 
and future exercises. The system lets the 41st Training 

Accomplishment ESC, responded to a request by Gen Charles Horner, then and then oversaw the testing and installation of the new net- 
Commander of the 9th Air Force, tasked Rome Laboratory to work. The entire elapsed time, from Gen Horner's request to  
develop a Distributed War-gaming System (DWS) for the 41st operational network, was four months. The 41st currently uses 
Training Group. Rome Laboratory program managers retained this DWS for every Blue Flag exercise and plans to increase the 
contractors to modify and improve plans of an existing system, system's role in the future. 

Background The Blue Flag DWS consists of a control hub networked with 
up to eight remote sites. The network provides point-to-point 
communication using satellite and terrestrial communication 
systems between the hub and sites. The network supports 
voice, video and data transmissions. Rome Lab supplied a vari- 
ety of equipment under this program. The hub contains 
encryption long-haul interface equipment, data multiplexing 
equipment, and computer data network bridge and routing 
functions. The remote sites consist of a secure communication 
suite and a remote site video teleconferencing suite containing 

communication encryption, data multiplexing, telephone, 
computer data, cameras, monitors, video compressor1decom- 
pressor, speakers, and control units. The equipment fielded 
with the Blue Flag DWS is state-of-the-art, and the system as a 
whole pushes the state-of-the-art for distributed communica- 
tions networks. Commercial spin-offs from this program could 
include multi-media conferencing capabilities, mobile televi- 
sion studios, and distributed training systems, the latter being 
a distinct advantage to the handicapped or others who cannot 
travel readily to attend training. 





A TQM APPROACH FOR QUALIFYING 

Payoff Rome Laboratory has developed a process-oriented Total List (QML) program. This program offers Department of 
Quality Management (TQM) approach for qualifying complex Defense (DoD) system developers qualified sources of high-reli- 
monolithic and hybrid microcircuits, as well as multichip mod- ability microcircuits. These microcircuits play a key role in sys- 
ules. This approach is known as the Qualified Manufacturers tem performance and reliability. 

Accomplishment The QML program provides qualified sources of integrated (QPL) program, which has not been able to address newly 
circuits by insuring a microcircuit company can demonstrate developed technologies. Allowances have also recently been 
that all its manufacturing processes are capable and con- made in the QML program for overseas assembly and test of 
trolled to provide high-reliability devices for harsh military microcircuits. This ensures continued products for military 
environments. The program was recently revised to include programs, as  well as allowing the  DoD to benefit f rom 
manufacturers and products from the Qualified Parts List advances in overseas commercial manufacturing processes. 

Background In the past, military microcircuits were acquired under the fied under the QML program use statistical process control to 
QPL Program. This program required extensive end-of-line improve their manufacturing processes, and design quality 
testing to screen out defective microcircuits. With the increas- into their products, rather than relying on testing to screen out 
ing complexity of newer devices, this testing has become inef- defects. With the merger of QPL manufacturers into the QML 
fective and prohibitively expensive. Rome Laboratory developed program, the QML program has become the single system for 
the QML program to address this problem. Companies quali- qualifying military microcircuits. 





STANDARD TO ESC 

Payoff Rome Laboratory transitioned the Common Mapping Standard purposes. This uncontrolled reformatting has cost the Air 
(CMS) to Electronics Systems Center (ESC) in September Force millions of dollars in redundant work and stifled interop- 
1990. Developed and tested by Rome Laboratory, the CMS car- erability. By mandating use of the CMS format the savings in 
tographic database format defines the single format acceptable money and effort have been felt through the system develop- 
for converting Defense Mapping Agency (DMA) data. All previ- ment cycle and at the same time promoting increased system 
ously developed systems using DMA digital products converted interoperability. 
the same databases into different formats for exploitation 

Accomplishment CMS is a comprehensive cartographic data exploitation format operations. CMS provides a standard exploitation format for 
that successfully satisfies the Air Force's requirements for mapping data that allows multiple systems to share a common 
standardizing digital mapping exploitation for Theater-, cartographic database. 
Force-, and Unit-level mission planning and intelligence 

Background CMS is a database format for digital cartographic data that has Laboratory engineers insured that the CMS was able to be 
been optimized for operational exploitation. CMS is a combina- directly used by the variety of systems being developed to sup- 
tion of vector, raster and gridded data formats that accommo- port the Air Force mission. Since that initial proposal ESC has 
date the variety of data formats available from the DMA. The gone on to promote CMS as the Air Force's standard for exploit- 
DMA databases that are being used in the CMS format are ing DMA digital products. To this end the DMA has accepted the 
Digital Terrain Elevation Data, Digital Feature Analysis Data, role of being a producer of CMS data. The use of CMS data is 
Arc Digital Raster Graphics, World Vector Shoreline, Digital now widespread throughout the Air Force in both operational 
Chart of the World, and Digital Aeronautical Flight and developmental systems. Systems such as the Air Force 
Information File. Rome Laboratory engineers proposed the Mission Support System, Advanced Planning System, Rapid 
CMS in response to ESC's request for digital mapping support Application of Air Power, and the Computer Aided Tactical 
for the AF Mission Support System development. The design Information System all incorporate the CMS. The cost to the Air 
proposed by the engineers was robust enough to include all the Force for exploiting DMA digital products has significantly been 
Air Force's requirements for digital map exploitation. Rome reduced and system interoperability has likewise increased. 
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Payoff Rome Laboratory developed an F-16 Electromagnetic Effects now be gathered without the need to expose operational 
(EME) Testbed from an F-16C crash damaged aircraft. With aircraft to potentially damaging EM environments. 
this testbed, Air Force Materiel Command (AFMC) laboratories Additional applications include cost effective evaluation of 
are able to determine the effects of exposure to high intensi- new diagnostic tools for improved supportability, evaluation 
ty electromagnetic (EM) fields on advanced weapon and of antenna and system level EM effects, and platform 
avionic systems used in fighter aircraft. This information can integration of multiple aircraft systems. 

Accomplishment The F-16 EME Testbed gives AFMC laboratories the ability to operational aircraft in many applications. In developing the 
do detailed measurements on interactions of EM fields with F-16 EME Testbed, Rome Laboratory engineers capitalized on 
tactical aircraft. It provides a non-flying F-16 aircraft that can a pilot program at General Dynamics to refurbish crash dam- 
be quickly and inexpensively modified to evaluate advanced aged assets for use in non-flying applications. This resulted in 
weapon and avionic systems. Further, it helps us determine a significant savings in cost. A $14 million F-16C aircraft 
how the systems will work in actual operational EM environ- was acquired for less than $1 million. 
ments. The F-16 EME Testbed can be used in place of an 

Background Rome Laboratory's Newport Antenna Measurement Facility 
has a number of Air Force aircraft that are used in making 
antenna isolation and antenna pattern measurements for 
experimental and advanced development systems. The aircraft 
used are empty airframes. Most systems that are evaluated at 
the facility do not require electrical or data connections to an 
operational aircraft. For these measurements, empty airframes 
are best. Some systems require interaction with the aircraft. 
Also, there are some measurements (i.e. electromagnetic cou- 

pling, shielding, etc.) that can only be done on fully equipped 
aircraft. Use of operational aircraft for these measurements 
would require extensive, expensive modifications to the opera- 
tional aircraft due to safety of flight requirements. The 
experimental nature of some tests would also require use of the 
aircraft for extended periods of time. The F-16 EME Testbed air- 
craft provides all of the capabilities of an operational F-16C 
block 30 aircraft but, since it is a non-flying aircraft, there are 
no limitations on modifications or measurement point access. 
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WARNING SYSTEM TO DIA 

Payoff Rome Laboratory delivered the first Department of Defense include terrorism, diplomatic tensions, on through to full 
(DoD) Intelligence Information System (DoDIIS) automated nuclear exchange. The data necessary for this notification may 
Indication and Warning (I&W) system to Defense Intelligence be received from minutes to hours, to days, or longer, prior to 
Agency (DIA) in the Fall of 1992, and to United States Central the initiation of hostilities. Because of the potential for very 
Command in the Spring of 1993. Developed and tested by short notice, it is imperative that an analyst have an automated 
Rome Laboratory, the Defense Automated Warning System tool such as DAWS to assist them in existing or potential threats. 
(DAWS) provides I&W analysts the tools necessary to determine 
if enemy-initiated hostilities may be imminent. Hostilities 

Accomplishment DAWS is a sophisticated intelligence data handling system which demand sophisticated and timely intelligence. 
provides the I&W community analysts with a highly effective 
applications suite to expedite analysis of all-source intelligence. DAWS is the system that meets these critical I&W require- 
All Unified and Specified commands make daily decisions on the ments, and provides tailored support to specific operational 
appropriate posture of their forces, based upon the current planning, force employment, and crisis action tasks. DAWS is 
threat. The force posture options include changes in alert status designed in the spirit of the Intelligence Data Handling System 
to improve response times, relocation of assets to increase warning open architecture and operates across multiple UNIX based 
time, and launch under positive control. These decisions are platforms under multiple workstation configurations. 
based upon the best assessment of enemy capabilities and 

Background Rome Laboratory developed DAWS with full user group partic- developed primarily for the I&W mission, however, current 
ipation, to sewe as the DoDIIS core product for I&W. DAWS is intelligence missions can utilize DAWS effectively. DAWS con- 
open system compliant, therefore, it easily integrates into sists of government owned software and commercial off-the- 
already existing computer environments based upon the shelf (COTS) software running on COTS hardware. 
client-sewer, open systems architecture. The system has been 





Payoff Rome Laboratory developed and tested the Expert System reduction of false alarm probability compared to a convention- w 
Constant False Alarm Rate (ES-CFAR) Processor in the spring a1 Cell Averaging CFAR algorithm. This dramatic performance 
of 1993. Using E-3 Airborne Warning and Control System improvement can provide the E-3 AWACS aircraft with 
(AWACS) aircraft data, the ES-CFAR Processor demonstrated a improved false alarm control while more reliably reporting 
tripling of detection performance and an order of magnitude detections of small, low observable targets. 

Accomplishment The ES-CFAR Processor is a prototype demonstrating the fea- Many CFAR algorithms have been developed to perform in a 
sibility and performance gains made possible by integrating variety of clutter environments, but no single algorithm is 
artificial intelligence technology into radar signal processing. able to perform adequately in all interference environments. 
By applying artificial intelligence, a radar signal processor By intelligently selecting the most appropriate CFAR algorithm, 
can classify the interference environment and apply the most one can overcome the limitations dictated by a single CFAR 
appropriate CFAR algorithm(s) for detection processing. algorithm processor typical of fielded systems. 

Background Rome Laboratory engineers conceived the ES-CFAR Processor The ES-CFAR Processor includes a library of CFAR algorithms 
to provide a low-cost, easily implementable approach to which may be dynamically selected to provide a robust, adaptive 
improving the performance of modern long-range surveillance CFAR Processor for improved performance in the presence of 
radars via advances in signal processing, as opposed to costly non-Gaussian backgrounds, clutter edges and multiple 
transmitter or antenna upgrades. The ES-CFAR Processor may interfering targets. An inferencing structure is used to assess 
be incorporated into an existing radar as part of a signal the environment and determine the most appropriate CFAR 
processor upgrade or may be utilized in the development of a algorithm to be used for detection processing. 
next generation radar signal processor. 





AN AUTOMATED TARGETING AND 
WEAPONEERING CAPABILITY (RAPID 

APPLICATION OF AIR POWER) DEVELOPED 

Payoff Rapid Application of Air Power (RAAP) is the Air Force's auto- Developed and tested by Rome Laboratory, RAAP accesses 
mated targeting software application. It is designated to support selected intelligence and operational data bases to provide sit- 
air commanders at the theaterlforce levels in integrating near uationally-prioritized and weaponeered target nomination lists 
real time intelligence with operations (plans and current to Air Force planning systems. The savings in time and effort 
operations), and effectively targeting fixed positions or a fast provided by RAAP is felt throughout the mission cycle giving 
moving enemy in a dynamically changing environment. the US Air Force a decided advantage in times of conflict. 

Accomplishment RAAP is an integrated, force level support system for use in standards) Target Nomination List for output to, and fully 
the Air Operations Center to develop, weaponeer and nomi- compatible with, the Advanced Planning System for incorpo- 
nate situationally relevant targets for attack by air assets, ration into the Air Tasking Order (ATO). It has the capability 
achieving the objectives of the theater commanders overall to manipulate imagery for target development/aimpoint 
strategy. Presently, it is capable of providing a developed and selection and Bomb Damage Assessment data correlation. 
weaponeered (based on Joint Munitions Effectiveness Manual 

Background RAAP was developed, with full user group oversight, to serve 
as the US Air Force's standard targeting system. Most recently, 
the baseline version was integrated into the Contingency 
Tactical Automated Planning System. The system has been 
developed primarily to support AT0 generation. Geographic 
information systems support comes from the Air Force's 
Common Mapping Program Tool Kit. RAAP is Government 
owned software and is Department of Defense Intelligence 
Information System compliant. The hardware is commercial 

off-the-shelf. Since the RAAP system is intended for opera- 
tional use within the support facilities of the Joint Forces 
Air Component Commander, the system has come to the 
attention of the Navy and Army intelligence and operations 
personnel. RAAP meets the integration and evolutionary 
development challenge for an automated targeting application. 
Preliminary field reports indicate high user satisfaction with the 
system and its functionality. 
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Payoff Faster verification and more rapid insertion of technology retargeting to different Automated Test Equipment (ATE). 
advances into defense systems is made possible by the Tester Maintenance of permanent product model and device/module 
Independent Support Software System (TISSS). The TISSS will descriptions for life-cycle support is another major benefit 
reduce the time required for electrical product and test specifi- made possible by the TISSS. The TISSS database will support 
cation generation, reduce cost and time for test program design/module verification, testing, reprocurement and 
development, and reduce the efforts required for test program re-engineering for obsolete electronics. 

Accomplishment The TISSS will provide the Department of Defense (DoD) with import product and test product specifications, along with 
an automation capability to generate and maintain electrical design and test data, from any design environment supporting 
product and test specifications and test programs for digital the TISSS product formats. The TISSS can then automatically 
microelectronics. The TISSS is an archival database system generate ATE specific test programs from its internal CAD and 
that can store device or module design and test data informa- tester independent database with the use of the TISSS generic 
tion independent of any supplied Computer Aided Design postprocessor. 
(CAD) or ATE data formats. TISSS users will have the ability to 

Background As the complexity of digital electronic technology increases, product and test specifications and programs, thus, reducing 
test program generation times and costs will increase signifi- the time and cost of test program generation. Initially devel- 
cantly. Also, because of very limited test program interchange- oped and demonstrated for digital microcircuits, the TISSS was 
ability, the DoD often pays for several test programs for the enhanced to encompass digital Line Replaceable Modules. It is 
same digital electronic unit. The TISSS was developed to solve also currently undergoing extensions to  provide the same 
this problem. With the TISSS1s automation capability, the capabilities in support of analog and mixed signal components 
TISSS will allow the DoD to develop and maintain electrical and boards. 





Payoff The Rome Laboratory Reliability Engineer's Toolkit is a represents a means of leveraging off the experience of Rome 
compendium of the most useful techniques needed to design Laboratory R&M experts to improve the reliability of Air Force 
Reliability and Maintainability (R&M) into new electronic and Department of Defense products. It is written in an easy 
systems. It provides a quick and easy reference for reliability to use concise format that can be used as a training and/or 
engineers by summarizing information in table, checklist and reference guide. 
figure format, as opposed to paragraphs of text. The "Toolkit" 

Accomplishment The "Toolkit" fills the need for a compact, comprehensive, yet 
thorough, technical source document designed for easy use 
with quick reference indices tied to questions that need to be 
answered by design and reliability engineers. The main 
sections of the document follow the flow of a normal system 
development program from determination of requirements to 
testing. Examples of subjects addressed are: R&M Task 
Priorities, Redundancy Equations, Parts Stress Derating, R&M 
Demonstration Plans, Design Review Questions, Warranty 

Guidelines, Critical Item Checklists, R&M Data Sources, 
Reliability Prediction Methods, and R&M Education Sources. 
The toolkit also addresses timely issues of current interest to 
Air Force development programs by providing guidance such 
as commercial versus military hardware reliability, impact of 
operational environments on system reliability and properly 
tailoring our R&M programs when commercial off-the-shelf 
subsystems will be used. 

Background In the mid-1980's the System Reliability Division at Rome Air 
Development Center (RADC) saw the need for a quick and easy 
to use R&M reference guide. Based on over 30 years experience 
in developing and applying new R&M techniques, a group of 
RADC R&M engineers set out to summarize the most useful 
and practical information into a single easy to use handbook. 
The original RADC (now Rome Laboratory) Reliability 
Engineer's Toolkit, July 1988, proved to be a best seller among 
military, industry and academic reliability practitioners. Over 

10,000 copies were distributed and the Toolkit and its authors 
received the 1989 Federal Laboratory Consortium Special 
Award for Excellence in Technology Transfer. This updated 
version (April 1993), completed in-house a t  the Rome Lab 
Systems Reliability Division, revises most sections and adds 
new topics on accelerated testing, thermal analysis, surface- 
mount technology, design of experiments, hardwarelsoftware 
reliability, component failure modes/mechanisms, dormancy, 
and sneak analysis. 





--- 

Payoff Because of the great improvement in the size, weight, and 
speed associated with the use of Multi-Chip Modules (MCMs), 
the Air Force is placing a growing importance on their use 
in programs such as the F-22 Advanced Tactical Fighter and 
advanced radar projects using Monolithic Microwave and 
Millimeter Wave Integrated Circuit (MMIC) technology. This 
has led to a corresponding need for thermal and reliability 
analyzes of these modules during their  design phase. 

Although these analyzes are currently being accomplished El 
using general purpose finite element analysis tools, they take 
an extensive amount of time and their accuracy is often in 
question. Rome Laboratory's (RL's) Intelligent MCM Analyzer 
(IMCMA) will eliminate these shortcomings and provide the 
Air Force with the capability to assure the thermal reliability 
of future MCM designs by performing intelligent analyzes 
during the design process. 

Accomplishment RL's IMCMA greatly reduces the time necessary to perform a minutes. The embedding of expert knowledge into the process 
thermal reliability analysis of an MCM. Research has indicated enables engineers that lack thermal analysis training t o  
that approximately 55% of the manpower expended on a properly evaluate the reliability of new MCM designs. The 
reliability analysis of a MCM is used on the modeling of the simultaneous interaction of various areas of expertise in the 
device. For a typical MCM, this modeling would take about 200 IMCMA optimizes the  contribution of each knowledge 
hours for an experienced engineer. This assumes that multiple source in a manner that  reduces the overall amount of 
models have to  be made t o  obtain accurate results. RL's computation required for the reliability assessment. 
IMCMA would reduce the modeling time to approximately 20 

Background RL's IMCMA is a software tool that is an outgrowth of the 
experience gained by using conventional reliability analysis 
methods. The iterative refinement of the accuracy of the 
analysis and the recursive selection, modeling and analysis of 
portions of the MCM indicated that the entire process could 
be automated. This idea was additionally influenced by other 
work in the area of using expert systems for the thermal 
analysis of printed circuit boards. That use of expert systems 
allowed the user to concentrate on higher level reasoning 
decisions and allowed the software to do the detailed analytical 
work. Reliability engineers expanded this approach to include 

the use of an object-oriented based data representation and 
reasoning approach. This expanded approach would allow for 
simultaneous and asynchronous application of various areas of 
expertise to the process and the use of an automatic error 
assessment algorithm. This code is a computerized process 
which allows the user to enter primary data about the MCM 
while the software determines the type of analysis, mesh den- 
sity, and type of reliability prediction. Then, the software 
automatically performs the subsequent thermal reliability 
analysis. Temperature contours and the reliability of the various 
components of the MCM are results of this automatic process. 





Payoff The StrategicITactical Optical Disk System (SITODS) is an erful error detection and correction algorithm and direct 
optical disk system which has been ruggedly designed for Read-After-Write provides a very low Bit Error Rate (less than 
sustained, reliable operation under severe flying conditions. one error for every 10 E-12 bits). This disk system, by provid- 
This system stores 12 gigabytes of data on a single, 14-inch ing increased reliable, long term data storage with shorter 
diameter, removable erasable optical disk. A multiple laser data retrieval times, will dramatically decrease sensor exploita- 
beam recording technique provides a data throughput rate of tion time, thus, providing timely intelligence information to 
over 3 Mbyteslsec sustained, and 7 MBytesIsec burst. A pow- our warfighters. 

Accomplishment SITODS demonstrated flight readiness by operating success- No data was ever corrupted or lost, and there were no bit error 
fully during flight tests under a wide range of operational con- rates or hardware failures throughout the flight test. The 
ditions. The flight tests were performed on RC-135 aircraft SITODS has met the needs of large-scale government intelli- 
over three days during December 1993. Testing included gence information processing organizations and simplified 
mid-air refueling, tactical descents, 60 degree bank turns, their storage and retrieval operations. 
touch-and-go's, turns up to 2G's in force, and heavy vibration. 

Background Rome Laboratory engineers developed a new generation of 
rewritable optical disk systems for high performance applica- 
tions such as the following: 

mass data storage 
mass data processing 
wideband sensor data collection 
surveillance and reconnaissance 

The mass storage requirements for Department of Defense 
collection platforms have dramatically increased due to the 

deployment of advanced sensor technology - resulting in 
growing need for both rapid access and reliable data storage. 
Current data storage systems (such as magnetic tape) have: (a) 
very slow access time which increases sensor exploitation 
time; (b) data loss over long periods of storage time (not con- 
sidered archival media); and (c) not provided adequate perfor- 
mance under severe airborne conditions. Systems such as the 
SITODS can provide the highly reliable performance needs of 
the Air Force now and in the future. 





Payoff Rome Laboratory developed the Ground Attack Fighter Model Rome Lab engineers delivered and installed the GAFM at NAIC, 
(GAFM) in response to requirements from the National Air USAF/XOOC Washington D.C. and Air Combat CommandR(P- 
Intelligence Center (NAIC). The GAFM is an Air-Ground Attack JSG. This model is the only software simulation model 
Fighter-Bomber software simulation and modeling program. available in the Air Force for Air-Ground Attack missions. 

Accomplishment Rome Laboratory developed an integrated software simulation 
program to help analysts simulate Air-Ground Attack missions. 
The GAFM simulates the following theater and campaign 
missions: 

Offensive Air-Ground Attack 

Defensive Air-Ground Attack 

Offensive Tactical Penetration of Air 
Defense Environments 

It  integrates Air Tasking Orders (ATOs), analysis of friendly 
(blue) and unfriendly (red) forces, and analysis of either one- 
on-one or few-on-few attack missions. 

GAFM is a joint and comprehensive simulation tool because it 
encompasses multiple Air Force functions such as: 

conducting engagements 

running attacks against defensive targets 
and providing statistics 

planning air attacks 

allocating air assets 

planning routes and assigning targets 

In addition to Air Force functions, Army functions are available for: 

planning air defensive maneuvers 

selection of air defense sites 

maneuvering throughlaround air defense 
radars and missile sites 

Background 
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Payoff Rome Laboratory engineers have developed the Sensor 
Technology Evaluation & Performance (STEP) facility. This 
testbed facility evaluates the performance characteristics of 
advanced hardware for surveillance sensors. It provides a flexi- 
ble, low cost alternative for early evaluation of new technology. 
Department of Defense components and commercial contrac- 
tors can exploit this capability to reduce technical and cost risk 

on emerging system developments. DoD programs that have 
benefited from the STEP facility include the Air Force F-22 
Advanced Tactical Fighter and Army Ground Based Radar. 
Current programs scheduled to use the STEP facility include 
the Navy Cooperative Engagement Capability Airborne Array 
and Federal Aviation Administration Multi-Purpose Airport 
Radar Development. 

Accomplishment The Sensor Technology Evaluation & Performance Facility 
performs characterizations on single and multiple transmit 
and receiver devices and subsystems under various environ- 
mental and electromagnetic conditions. This facility can emu- 
late the conditions that the electronics would experience in an 
operational system. For example, engineers can test a device 
within the facility's radar emulator to determine how opera- 
tional conditions might affect an otherwise good transmit & 
receive function: 

power supply fluctuations 
antenna to antenna mutual-coupling 

varying baseplate temperature 
complex Radio Frequency (RF) waveform and drive levels 

Another unique test that the facility can perform determines 
the pulse-to-pulse stability of a device to levels not achievable 
with off-the-shelf test systems. Finally, the facility can perform 
a comprehensive accelerated Direct Current and RF life test. 
These tests involve continuously monitoring multiple perfor- 
mance indicators such as RF gain, power supply voltages, and 
currents and base plate temperatures. 

Background The Air Force identified a method of fully characterizing tion has increased. To improve target detection, T/R modules 
TransmitlReceive (TJR) modules as a technology need in order must transmit and receive more stable waveformsx, and thus, 
to avoid the catastrophic T/R module failure rate that Pave Paws the need for evaluating a TIR module's stability increased sig- 
experienced during its initial turn-on period. This included nificantly beyond state-of-the-art test capabilities. Rome Lab 
developing a pulsed power measurement system. Also, with the developed the STEP facility to provide these capabilities. 
advent of low observable targets, the difficulty of target detec- 





Payoff On 18 Nov 93, Rome Laboratory demonstrated a pilot program bomber program. In addition to being reimbursed by industry 
to allow industry to directly use some unique Rome Laboratory (at a lower cost to them than would have been possible at a 
facilities. Rome Laboratory's unique B-1 test bed located at the major test center), the funding received by Rome Laboratory 
Newport Research Facility and the Precision FPS-16 tracking helps support its funding base and sustains its facilities' opera- 
radar located at the Verona Research Facility were used to eval- tion costs, which are used to support the Laboratory's primary 
uate an industry sponsored improvement to the B-1B strategic research and development role in the Air Force. 

Accomplishment The Air Force has long known of the test capabilities of Rome time, be proposed as future systems to be developed not only 
Laboratory. Although its facilities are primarily geared for for the government, but also within industry. In addition, this 
research and development, they are also valuable scaled-down gives the Air Force in-sight into the technologies that will be 
test and evaluation assets. They are not as extensive as the becoming available in the future. The first test of this nature at 
major test centers, but they do fill a specialty niche in the field. Rome Laboratory was planned in two weeks and successfully 
Industry for the first time is now utilizing these unique Rome conducted in a one-day flight test. The expertise and profes- 
Laboratory facilities to evaluate concepts that may, at a later sionalism of the people involved were the key to success. 

Background Facilities which are unique to the Air Force, are also unique to 
industry. Rome Laboratory's Newport and Verona facilities have 
long been known as unique facilities to the Department of 
Defense (DoD) and to industry, but up to this time only DoD 
had utilized them. It is not cost-effective for a contractor to 
develop and maintain aircraft test beds once final production 
has been initiated. The Air Force, however, is constantly looking 
at ways to improve on what it already has in the inventory. 
Thus, the Air Force has a need to maintain a test bed as long as 
the aircraft remains in the inventory. However, a contractor 
selected for an upgrade is not always the original manufacturer. 
In this case, a contractor which had previously supported an 
Air Force test program at Rome Laboratory facilities, was 
aware of the existence of these facilities. This experience with 
Rome Laboratory gave the contractor the confidence that any 

program undertaken by Rome Laboratory had a high factor 
of being successful. While defining its concept for the B-1 
conventional mission upgrade program, it approached Rome 
Laboratory to discuss utilizing the facilities it had seen in 
refining its own in-house project. The facilities it required were 
the Verona Radar Tracking Facility and the Newport B-1 Test 
Bed. A system would be installed on Rome Laboratory's test 
bed and its response to an airborne threat would be evaluated. 

The Verona Facility would be used to determine the precise 
location of the airborne threat. The small scale, easily scheduled, 
quick response nature of these facilities allowed Rome 
Laboratory to fill the contractor's needs at a cost effective benefit 
to both the Government and the contractor. 





TRANSITIONED TO WAM PROGRAM 

Payoff Rome Laboratory's (RL's) Dynamic Analysis and Replanning which assists military planners in developing and analyzing El 
Tool (DART) has transitioned into the World Wide Military war plans for deploying large numbers of troops and equip- 
Command and Control System Automated Data Processing ment. Planners can run strategic transportation models in a 
(ADP) Modernization program. Under this program, DART will period of minutes rather than the hours or days that it had 
now be supported over the long term and fielded to approxi- previously taken. 
mately 30 sites. DART is a user-interactive information system 

Accomplishment RL's DART is an integrated set of ADP tools and a data base for planners to consider more alternative courses of action in 
management system that provides planners the ability to response to crises than previously, and to produce, in less 
rapidly edit and analyze "Time Phased Force Deployment time, a potential feasible course of action. 
Data" for transportation feasibility. The DART makes it possible 

Background RL's DART program started as an intense ten week rapid pro- sufficiently mature to move it to the European Command. As a 
totype effort to  support US Transportation Command transitioned technology, DART could be characterized as a 
(USTRANSCOM) in response to Desert ShieldIStorm under the sequence of seven major software releases or builds made over 
RLIAdvanced Research Projects Agency (ARPA) Knowledge- a twenty-three month period. At every point in the program 
Based Planning and Scheduling Initiative. The RLIARPA team RL and ARPA put emphasis on maximizing user involvement, 
worked in close proximity to USTRANSCOM planners building minimizing the time between software releases, and maximiz- 
the initial prototype system that, at the end of eight weeks, was ing the functional content of each software release. 





TRANSITIONED TO ACC 

Payoff Rome Laboratory (RL) delivered the first Extended Integrated Because of the vast amount of intelligence data currently I 
Data Base (XIDB) system to Air Combat Command in existing, it is imperative that Air Force decision makers have 
December 1993. The XIDB system provides Air Force Major automated tools such as XIDB to assist them in retrieving 
Commands (AF MAJCOM) with General Military Intelligence and updating specific information which relates to a current 
(GMI) data via an Air Force implementation of the Military problem area, in near-real-time fashion. 
Intelligence Integrated Data System (MIIDS) IDB database. 

Accomplishment XIDB is a sophisticated IDB system which provides AF MAJCOM National level systems, such as Sentinal Byte, Computer-Aided 
analysts with a highly effective applications suite to expedite Tactical Information System, IDB-11, and MIIDSIIDB. 
intelligence information retrieval and updates. XIDB ensures Additionally, by providing an Air Force wide, standard IDB 
data accuracy by providing the vehicle to disseminate updated system, XIDB minimizes training requirements and Life- 
GMI data in near-real-time to the appropriate Air Force and Cycle costs. 

Background RL's Intelligence and Reconnaissance Directorate developed client-server, open systems architecture. Data currency with 
XIDB to serve as the standard product for Air Force IDB and nat ional  level IDB systems is maintained via IDB 
the Distributed Production Program responsibilities. XIDB Transaction Format messages. 
is open system compliant, therefore, it easily integrates into 
already existing compcter environments based upon the 





FIRST EHF PHASED ARRAYS 

Payoff At present, both ground and airborne platforms use reflector tions-on-the-move. In the future a one inch thick conformal 
dish antennas for Extremely High Frequency (EHF) satellite phased array antenna capable of agile electronic beamsteering 
communications. These require large installation apertures and will be highly attractive for Department of Defense (DoD) 
protruding radomes, are reasonably slow scanning, and are not Satellite Communications (SATCOM) and many commercial 
suitable for high performance aircraft or ground communica- communications applications. 

Accomplishment Rome Laboratory (RL) and the Electronic Systems Center MIL- 
SATCOM Terminal Program Office have taken the first important 
steps towards electronic phased array antennas for SATCOM sys- 
tems. Using modular architectures, both Boeing and Martin 
Marietta, under a RL contract, have successfully developed the 
first working phased array antennas for SATCOM at Transmit and 
Receive frequencies of 44 and 20 Gigahertz, respectively. RL's 
Antenna Technology Branch is currently measuring antenna 
parameters at RL's EHF Antenna Test Range. The purpose is to 
determine performance capabilities and make recommendations 
for next generation improvements. 

In conjunction with the  National Aeronautics and Space 
Administration (NASA) Lewis Research Center, the phased array 
antennas developed on the RL program have been mounted in a 

NASA aircraft. During flight demonstrations, the RL antennas 
have been used in a SATCOM system to establish phone links 
between the NASA aircraft and various ground locations relayed 
via the NASA Advanced Communication Technology Satellite 
(ACTS). One such phone call was made from the NASA aircraft to 
the RL Commander at Griffiss AFB. The phased arrays will also be 
used in an Army HMMWV (Humvee) to demonstrate SATCOM 
from ground vehicles on-the-move. 

The phased array antennas developed on this successful RL pro- 
gram have achieved two important objectives. First, RL test engi- 
neers have been able to evaluate early prototypes of a new technol- 
ogy. And Second, SATCOM demonstrations have shown both DoD 
and commercial users that the phased array antenna is critical to 
the implementation of advanced mobile communication systems. 

Background Desert Storm demonstrated the critical importance of commu- 
nications with rapidly moving tactical units deployed in the air, 
on the ground, or at sea. Satellites are playing an increasingly 
important role in relaying communications over long distances. 
The ACTS is currently being used to demonstrate EHF SATCOM 
for commercial uses, and in the near future EHF DoD SATCOM 
will be made possible by the MILSTAR satellites. However, until 
a low profile antenna with no moving parts is developed, SAT- 
COM-on-the-move is at a stand-still. 

Terminal Program Office to develop EHF antenna technology. 
There is great interest in compact phased array antennas for 
advanced airborne terminals; however, the truly monolithic 
array is still a technical challenge requiring several more years 
of development. The modular receive and transmit phased 
arrays are a technology first for test and evaluation. Although 
these antennas are small, they can be used to demonstrate that 
phased arrays are real and are important to develop for future 
SATCOM systems. 

Since the mid 1980's RL has worked with the MILSATCOM 





Payoff Rome Laboratory's (RL's) Acoustic Charge Transport (ACT) These devices achieve very high processing rates - 46 billion 
effort, funded by the Advanced Research Projects Agency operations per second - on a single chip. These processing 
(ARPA), provides low cost, high performance ACT devices for a rates are several orders of magnitude higher than what Very 
variety of both military and commercial systems. ACT is a new High Speed Integrated Circuit digital processors can provide. 
technology that allows digital control of wideband analog signals. This will lead to better, smaller, and "cheaper" electronics 
ACT devices are compact microelectronic signal processing products. 
devices fabricated on Gallium Arsenide Integrated Circuits. 

Accomplishment Military applications of ACT devices include: Low Probability of 
Detection (LPD) communications, co-site interference filters, 
intercept receivers and adaptive interference cancelers. ACT'S 
low cost, small size, low power consumption, and wide band- 
width make it useful in LPD communications. It's low cost, 
small size, low power consumption, high processing power 
and processing speed make it ideal for use in intercept 
receivers and interference cancelers. ACT devices are used as 
adaptive interference cancelers to take advantage of their 
digitally programmable controls, fast loading speeds and high 
processing power, 

The ability to broadcast compact-disc quality sound over 
existing AM and FM radio channels  is an  important  
advancement for the commercial radio industry. ACT signal 
processors have been used to demonstrate a Digital Audio 
Broadcast system that is fully in-band and in-allocation with 
the present radio channels. This system utilizes the pro- 
grammability and high speed of the ACT signal processor to 
permit the transmission and reception of digital information 
simultaneously with standard AM and FM signals within 
existing frequency allocations. 

Background In 1985, ACT technology first started as a University experi- contract, set up an ACT device fabrication line and begun high 
ment. This led to an on-going ARPAIRL sponsored program. volume manufacture of these devices, thus, significantly 
Electronic Decisions Corporation from Urbana, IL, under a RL reducing the cost-per-chip. 





Payoff The Rome Laboratory delivered a five fold increase in increased system security, eliminated existing and potential 
AUTODIN message processing by re-developing the assembly system bottlenecks, improved software transportability, 
language coded Communications Support Processor (CSP) in reduced cost of software enhancements and maintenance, and 
Ada. This effort not only increased the performance of the increased reliability and maintainability. 
hardware and software baseline of the CSP but also provided 

Accomplishment The new CSP system can process over 40,000 messages a day - (AMC), Defense Intelligence Agency (DIA), Yokota Air Base, 
a 500 percent increase over the earlier CSP PDP computer Molesworth, and Cheyenne Mountain. Other site CSP 
based system. The upgraded CSP is now operational at nine replacements are planned at a rate of 10-15 per year over the 
sites: CINCPACFLT, USSTRATCOM, Air Mobility Command FY93-97 timeframe. 

Background The Rome Laboratory supports the CSP contract which is cur- 
rently operational at 64 worldwide sites. The CSP can operate as 
a stand alone AUTODIN tributary for consolidated base level 
secure communication centers or as a front-end processor 
providing AUTODIN access for intelligence analyst support 
systems. CSP is the DWDefense Information Systems Agency 
approved standard front-end message handler for various back- 
side intelligence systems such as the Modular Architecture for 
the exchange of Intelligence and the Computer Aided Tactical 
Information System. 

The Rome Laboratory developed the initial CSP technology 
during the early 1970's. They first fielded the CSP at HQ 

Strategic Air Command (SAC) in 1978. In February of 1980 the 
Department of Defense (DoD) adopted the CSP as a DOD stan- 
dard. Rome Lab developed the CSP to run of the PDP 11/84 
computer with MACRO-11 Assembly language. Under the CSP 
Performance Upgrade Program, Rome Lab developed a partial 
Ada version of CSP to prove the concept of using Ada and pro- 
vide early relief for message saturated sites. They installed this 
version and reached Initial Operational Capability at HQ SAC 
in March 1991. The full Ada version resides on Digital 
Equipment Corporation VMS computer processors. This 
version went through extensive testing and was security 
accredited on 29 January 1993 at HQ AMC. 



IR FLAP= PERFORMANCE MODEL PROGRAM 



IR FLARE PERFORMANCE MODEL 
TRANSITIONED TO NAIC 

Payoff Rome Laboatory's (RL's) Infrared (IR) Flare Performance Software (GFS) programs resulting in a highly flexible, user I 
Model is operational at the National Air Intelligence Center friendly, software tool which can be used by several intelli- 
(NAIC), Wright-Patterson AFB, OH. The IR Flare Performance gence agencies. This software tool is used for the study and 
Model is an integration of five existing Government Furnished evaluation of missiles and aircraft. 

Accomplishment The IR Flare Performance Model uses software already in intelligence tasking, can evaluate missile and aircraft per- 
the Air Force inventory and is well-known by several Air formance with similar yardsticks. 
Force users. In addition, users with related, yet different 

Background 
This software integrates five GFS programs into one user Performance Model were provided by at least two Air Force 
friendly program. Performance models such as Aircraft and Intelligence Agencies. Because of limitations of previous per- 
Missile Kinematics, 3-Dimensional Display and Visualization, formance models, RL and NAIC jointly conceived the IR Flare 
Flare Kinematics and Signature, Atmospheric Transmission, Performance Model to improve performance modeling for 
and Seeker Tracking Models are all embedded into the soft- missiles and aircraft. 
ware. Most of the programs embedded into the IR Flare 





Payoff The knowledge-based, formal method of software development Transportation Command, using the KIDS system, scheduled • 
provides not only superior quality of software, but also transportation resources much faster than any other known 
achieves unprecedented code efficiency. Kestrel Institute's scheduler. Rome Laboratory's (RL's) Knowledge-Based 
Kestrel Interactive Development System (KIDS) is a program Software Assistant (KBSA) program contributed significantly 
transformation system for deriving correct and highly efficient to the development of KIDS through sponsoring knowledge- 
code by automating the sequential application of meaning- based algorithm performance optimization research. 
preserving transformations to an initial specification. The US 

Accomplishment Knowledge-based systems technology has been demonstrated world problems. KIDS demonstrated the ability to synthesize 
to be capable of providing automation in the application of extremely efficient code and implemented algorithms previ- 
formal software development methods to non-trivial, real- ously unknown to the software community. 

Background In 1983 RL (then Rome Air Development Center (RADC)) 
undertook the KBSA program. This program was considered 
to be a high risk, revolutionary departure from conventional 
software engineering research (according to IEEE Computer, 
November 1983). The promised benefits were, however, just 
as revolutionary - with the predictions of orders of magni- 
tude improvement in productivity and quality. The Kestrel 
Institute, developer of KIDS, was one of the members of the 
small community of researchers with sufficient foresight and 
courage to pursue a formal, knowledge-based approach to 
software development. Kestrel also contributed significantly 
to RL's KBSA program research and development strategy as 
one of the  authors of the  original RADC "Report on a 

Knowledge-Based Software Assistant." RL's KBSA program 
contributed significantly to the development of KIDS through 
sponsoring research. This research consisted of applying 
knowledge-based techniques to algorithm performance opti- 
mization through RL's KBSA Performance Assistant program 
and code development through RL's KBSA Development 
Assistant program. Research directed toward making KIDS 
technology more accessible to software developers continues 
under RL's KBSA program. A few examples include explo- 
ration of a graphical software visualization capability and 
implementation of an inexpensive, shrink-wrapped, PC-based 
KIDS version suitable for use in college courses and other 
training organizations. 





Payoff Rome Laboratory's (RL'S) Natural Language Understanding from the US Department of Treasury to apply the NLU Shell 
(NLU) Shell development effort will provide a capability to per- tools to textual data of interest to the Treasury Department. 
form textual data extraction automatically from news wire arti- RL's Intelligence and Reconnaissance Technology Development 
cles and open source documents of multiple languages. While Branch is currently developing these tools and the NLU soft- 
the initial goal of this project was primarily to build tools to ware which provides an excellent example of the dual use 
allow the rapid development of NLU applications for Air Force applicability of NLU technology in general. 
Intelligence Domains, RL recently obtained a requirement 

Accomplishment On 27 July 1994, RL's Intelligence and Reconnaissance 
Technology Development Branch, using the NLU Shell, suc- 
cessfully demonstrated the extraction of names and organiza- 
tions from English and Spanish news articles and documents 
to members of the US Department of Treasury and the Internal 
Revenue Service (IRS). Both the Treasury Department and IRS 
have expressed a great deal of interest in the Shell's ability to 
locate and extract specific information. RL's Intelligence and 
Reconnaissance Technology Development Branch plans to test 

and install the NLU Shell application a t  the Treasury 
Department in December 1994. The use of this diverse soft- 
ware application provides an excellent demonstration of the 
portability, ease of use, and dual use applicability of the NLU 
Shell. Future enhancements include the extraction of account 
numbers, places, nationalities and gender; ability to handle 
German, French, and Italian; and a port to the Macintosh 
environment. 

Background Intelligence analysts are overwhelmed by the volumes of tex- pertinent to their mission. RL's NLU Shell development effort 
tual information they review daily. This situation has wors- will provide a capability to perform the text extraction auto- 
ened due to the influx of open source information. The analyst matically, thus, freeing the analyst to do their analysis. 
must sort through the information and extract that which is 





RECEIVES IEEE AWARD 

Payoff Dr. Warren H. Debany, Jr., from Rome Laboratory's (RL's) 1994 IEEE Dual Use Conference. The award recognizes Dr. rn 
Electromagnetic and Reliability (ER) Directorate, received the Debany for his contributions to the theory and practice of 
1994 Institute of Electrical and Electronic Engineers (IEEE) digital testability techniques as applied to microcircuit 
Region 1 Award for Engineering Professionalism at the June designs. 

Accomplishment Dr. Warren Debany's work in digital testing and testability again to accurately assess approaches chosen by the manufac- 
advanced both theory and practice in this field. His publica- turers of high performance microcircuits. Dr. Debany was 
tions, especially those of a tutorial nature, notably increased instrumental in standardizing the procedure which provided a 
the awareness and acceptance of design-for-testability, built-in- common baseline for evaluating digital microcircuit fault 
test, and quantitative evaluation methods in the fault-tolerant coverage using any commercially available fault simulator. The 
computing industrial community. Due to his renowned microcircuit industry heralded his approach as a major step in 
expertise in microcircuit testability design and evaluation the practical implementation of digital microcircuit testability. 
techniques, Dr. Debany's peers called upon him time and time 

Background RL's ER Directorate performs research in methods for digital 
testability measures, testability measurement techniques, 
design-for-testability, and built-in-test. Digital microcircuits 
are critical components of the Department of Defense's elec- 
tronic systems. It is important to detect manufacturing defects 
in electronic components before they are placed in systems 
and to be able to rapidly detect, isolate, and repair failures in 
the field. RL's research program combines in-house research 
with contractual efforts to provide a unique capability to deter- 
mine the most cost-effective methods for specifying testability 

in contractual requirements and to develop techniques for 
measuring the degree of testability. RL's program also exploits 
testability at the microcircuit level by propagating it to the sys- 
tem level. The program tester develops and documents low-cost 
built-in-self-test and built-in-self-check techniques that are 
necessary for the implementation of fault-tolerant command 
and control systems. As part of RL's research team, Dr. Debany 
received IEEE recognition for his contributions to the theory 
and practice of digital microcircuit testability techniques. 





TO ACC 

Payoff Rome Laboratory's Prototype Secondary Information information was electronically pulled from the 480th by 
Dissemination System (PSIDS) effort rapidly moved technol- Sentinel Byte and Intelligence Counter-Measures users at 
ogy from the laboratory to the field for user demonstration the 9th Air Intelligence Squadron at Shaw AFB, South 
and evaluation. It used actual combat scenarios from Air Carolina and the 366th Operations Support Squadron at 
Combat Command (ACC) to provide an operational flavor to Mountain Home, Idaho. This digital flow of information 
the demonstration. ACC's 480th IG acted as the fixed facility enhanced the Request For Information process and Air 
target materials production center. Digital intelligence Tasking Order support. 

Accomplishment RL's Intelligence Data Handling Division utilized rapid proto- facility target materials production center for support to 
typing techniques and software integration to field a PSIDS Force and Unit level intelligence users. This effort demon- 
proof-of-concept technology demonstration within 6 months. strated the use of a Unix based, digital imagery server at 
The purpose of the PSIDS effort was to explore a proof-of- an  intelligence production center  and the  ability for 
concept for enhanced digital intelligence request, dissemina- remote users to pull timely, digital intelligence products 
tion, and management. The PSIDS operated from a fixed from that server. 

Background This effort leveraged the technology developed at HQ Pacific Air resources and rapid prototyping to quickly move technology 
ForcesIINY as a starting point for digital image product sewer. from the laboratory to the operational user. While the intent of 
This provided the capability to access a variety of image sources. the effort was never to leave a prototype system in the field, the 
In-house resources were used to integrate a multimedia data- valuable information and user feedback collected from the 
base and desktop publishing package for "all-source" intelli- demonstration will be used to enhance future development of 
gence production. RL's Intelligence Data Handling Division has RL's Image Produce Archive. 
taken advantage of existing off-the-shelf technology, in-house 





RELIABILITY OF ADVANCED PACKAGING 
FOR MILITARY/CIVILIAN APPLICATIONS 

Payoff Rome Laboratory (RL) in conjunction with the National manufacturers MCM technologies. This assessment includes I 
Aeronautical Space Administration (NASA), Naval Surface recommended corrective actions or cost-effective screening 
Warfare Center (NSWC) and Army Research Laboratory (ARL) requirements to assure the shipment of good quality and reli- 
have established an alliance for assessing the reliability of able MCM products. Results from this program, entitled 
advanced Multi-Chip Module (MCM) packaging concepts for "Reliability to Achieve Insertion of Advanced Packaging (REL- 
military and civilian applications. This effort provides an inde- TECH)" will assure customer satisfaction in the commercial 
pendent, unbiased assessment of the reliability of respective market place and low life cycle costs in military applications. 

Accomplishment The RELTECH program, cited above, is actively working with that were either unavailable or cost prohibitive to  their 
eight (8) industry suppliers of MCMs to determine the quality company. The RELTECH program has already resulted in 
and reliability of their products in meeting application the identification of unique failure mechanisms for MCM 
requirements in diverse environments from air conditioned technologies, proposed manufacturing process corrective 
offices to outer space. This program uses the unique capabili- actions, development of a national dual-use specification for 
ties and resources from the various participating laboratories MCM technologies and the establishment of an industry 
to assess the respective manufacturer's MCM technologies accessible reliability database. 

Background MCM packaginglinterconnect technologies are  seeing 
increased emphasis from both the civilian and military com- 
munities as a means of increasing capability and performance 
while providing a vehicle for reducing cost, power and weight 
of the end item electronic application. Application, cost, pro- 
ducibility and reliability are the drivers that will determine 
which MCM technology will best fit a respective need o r  
requirement. With all the benefits cited, it can be expected 
that the use of MCMs would be extensive in both military and 
commercial applications. Unfortunately, a significant road- 

block exists to implementation of MCMs - the absence of the 
necessary reliability and qualification testing. Therefore, RL in 
conjunction with NASA, NSWC, and ARL have developed a 
comprehensive proactive program with industry to identify 
the failure mechanisms that are possible in MCM structures 
and then use the information to  address standardization 
issues. This is accomplished through development of cost 
effective qualification and appropriate screening criteria for 
inclusion into a national dual-use specification for military 
and commercial applications. 





TRANSITION OF PRoSLCSE TO 
OGDEN ALC 

Payoff Rome Laboratory transitioned the Process-oriented Software organizations must achieve at least a software process maturity 
Life Cycle Support Environment (ProSLCSE) to the F-16 rating of 3 by 1998. This maturity rating requires a fully docu- 
Heads-Up Display (HUD) software development team at Ogden mented, institutionalized software development process. 
Air Logistics Center (00-ALCITIS), Hill Air Force Base, Utah. ProSLCSE includes a graphical Visual Process Modeling 
The ProSLCSE product line provides automated support for Language editor (called "ProEDITOR") that captures, docu- 
software development teams. This support allows these teams ments and baselines the processes. ProSLCSE will help 
to achieve and even surpass the Software Engineering Institute increase developer productivity and software product quality 
(SEI) Capability Maturity Model (CMM) software process matu- while decreasing the cost of software development. The F-16 
rity rating of 3 (the maturity rating of 5 is the highest). HUD team is using ProSLCSE's process editor to capture the 
According to SAFIAQK policy on the Software Maturity entire F-16 Operational Flight Program (OFP) software 
Assessment Program, dated 23 Sep 91, all Air Force software development process. 

Accomplishment ProSLCSE leverages state-of-the-art Computer Aided Software 
Engineering technology to provide a seamless Software 
Engineering Environment (SEE) framework that includes 
process definition and enactment capabilities. It provides a 
computer-based framework that is used to initiate SEES that 
are tailored to accommodate the specific needs (in terms of 
process, users,  data, and tools) of any software 
development/support project. A ProSLCSE SEE supports a total 
life cycle concept where an integrated toolset is applied to the 
software activities within the system life cycle development 

phases (i.e., concept exploration, demonstration and validation, 
and engineering and manufacturing development) and is later 
transitioned, along with an associated repository containing 
all accumulated information, to the Operations & Support 
(O&S) phase. The intent of this concept is not  only to  
increase productivity and product quality during the devel- 
opment phases, but also to improve the supportability of the 
product by making all development data and the 0&S toolset 
available to software support activities. 

Background ProSLCSE provides the guidance necessary to ensure that for a project in which users can play one or more roles. 
users perform task assignments that do not violate a project's Definition of the F-16 OFP process, using ProEDITOR, will 
process definition. Specifying the entire set of tasks, products, enable 0&S software development teams at the ALC to achieve 
data flows & dependencies between taskslproducts, roles their goal of surpassing the SEI CMM level 3 rating of software 
associated with tasks, and tools associated with products using process maturity. 
ProEDITOR provides a definition of the process to be followed 





Payoff Rome Laboratory (RL) in conjunction with the Institute of Language (VHDL) for simulation and design verification prior 
Electrical and Electronic Engineers (IEEE) developed a stan- to hardware build. Qualification of multiple sources at the 
dard that provides a powerful and expressive language for device or module level is possible by requiring the vendors to 
representing test stimulus and response information in a supply information using the  WAVES standard format.  
non-proprietary format that is readily transported among Interoperability can be verified from simulation through fabri- 
multiple simulation and test platforms for both military and cation to insertion by applying one vendor's VHDL description 
commercial use. This standard is known as The Waveform and to another vendor's WAVES data. Use of this joint military and 
Vector Exchange Specification (WAVES). WAVES is capable of commercially developed standard by the Air Force will provide 
representing waveforms and vectors for all levels of digital significant cost savings throughout the life cycle of any elec- 
electronic systems. WAVES can be used with the industry stan- tronic system. 
dard Very High Speed Integrated Circuit Hardware Description 

Accomplishment The WAVES standard development applied a new approach to development of the standard would lead to quicker acceptance 
developing a standard for military use. The new approach in the commercial community. Second, the WAVES format 
employed in the development of WAVES was to create a standard standard would be managed and maintained by the IEEE, thus, 
that would have universal appeal and be accepted commercially freeing the Department of Defense (DoD) of this responsibility. 
as well as for military use. Therefore, RL decided to develop the Thirdly, software tools to use this standard would be developed 
standard through the IEEE. The benefits of doing this are three- by the commercial community, thus, saving the DoD from 
fold. First, participation by the design and test community in having to develop and support them. 

Background The WAVES development and transition started in May 1989 with the F-22 System Project Office, developed the appropri- 
and concluded in September 1991. WAVES is now a Standard ate Statement of Work requirements for WAVES insertion 
within the IEEE. Numerous commercial vendors are planning into the F-22 support requirements. 
to, or already have, begun development of tools to support 
the use of WAVES. The WAVES team, working in conjunction 



Acronym Definition 

3-D ............... Three Dimensional 

A/D ............... Analog to Digital 

ACC .............. Air Combat Command 

ACT .............. Acoustic Charge Transport 

AD1 .............. Air Defense Initiative 

ADP .............. Automated Data Processing 
AF ................ Air Force 

AFMC ........... Air Force Material Command 

AFSC ............ Air Force Systems Command 

A1 ................. Artificial Intelligence 

AOC .............. Air Operations Center 

AOSP ............ Analog Optical Signal Processing 

APS .............. Advanced Planning System 

ARL .............. Army Research Laboratory 

ARPA ........... Advanced Research Project Agency 

ASC .............. Aeronautical Systems Center 

ATE .............. Automated Test Equipment 

AT0 .............. Air Tasking Order 

AWACS ........ Airborne Warning and Control System 

BDA ............. Bomb Damage Assessment 

BER ............. Bit Error Rate 

BIT .............. Built-In-Test 

C3 ................ Command, Control, and Communications 

Acronym Definition 

C31 ............... Command, Control, Communications and 
Intelligence 

CAD ............. Computer Aided Design 
CEC ............. Cooperative Engagement Capability 

CFAR ........... Constant False Alarm Rate 
CMP ............. Common Mapping Program 

CMS ............. Common Mapping System 

CMV ............. Common Mapping Version 

COMINT ....... Communications Intelligence 

CONUS ........ Continental United States 

COTS ........... Commercial Off The Shelf 

CPU ............. Central Processing Unit 
CTAPS ......... Contingency Theater Air Control Automated 

Planning System 
DAB ............. Digital Audio Broadcast 
DART ........... Dynamic Analysis and Replanning Tool 

DAWS .......... Defense Automated Warning System 

DC ................ Direct Current 

DEC ............. Digital Equipment Corporation 

DIA .............. Defense Intelligence Agency 

DISA ............ Defense Information Systems Agency 

DMA ............. Defense Mapping Agency 

DoD .............. Department of Defense 

DODIIS ........ DoD Intelligence Information System 



Acronym Definition 

DWS ............. Distributed War-gaming System 

EADSIM ....... Extended Air Defense Simulation 

ELINT .......... Electronic Intelligence 

EM ............... Electromagnetic 

EMC ............. Electromagnetic Compatibility 

EME ............. Electromagnetic Effects 

EM1 .............. Electromagnetic Interference 

EMP ............. Electromagnetic Pulse 

ER ................ Electromagnetic and Reliability 

ESC .............. Electronic Systems Center 

ES-CFAR ..... Expert System Constant False Alarm Rate 

EW ............... Electronic Warfare 

FAA .............. Federal Aviation Administration 

FLAPS ......... Force Level Automated Planning System 

GaAs ............ Gallium Arsenide 

GAFM .......... Ground Attack Fighter Model 

GBR ............. Ground Based Radar 

I&W ............. Indications and Warning 

ICs ............... Integrated Circuits 

ID ................. Identification 

IDHS ........... Intelligence Data Handling Systems 

IEEE ............ Institute of Electrical and Electronic Engineers 

IMCMA ........ Intelligent Multi-Chip Module Analyzer 

Acronym Definition 

IR ................. Infrared 

JFACC .......... Joint Force Air Component Commander 

JMEM .......... Joint Munitions Effectiveness Manual 

LPD ............. Low Probability of Detection 

LRM ............. Line Replaceable Module 

MCM ............ Multi-Chip Module 

MDAZL ........ Memory Densification by the Application 
of Z-Axis Lithography 

MMIC .......... Monolithic Microwave and Millimeter Wave 
Integrated Circuit 

MTBF .......... Mean Time Between Failure 

MTTR .......... Mean Time To Repair 

NAIC ............ National Air Intelligence Center 

NASA ........... National Aeronautics and Space Administration 

NATO ........... North Atlantic Treaty Organization 

NAWC .......... Navel Surface Warfare 

PCB ............. Printed Circuit Board 

QML ............ Qualified Manufacturers List 

QPL ............. Qualified Parts List 

R&D ............ Research and Development 

............ R&M Reliability and Maintainability 

........... RAAP Rapid Application of Air Power 



Acronym Definition 

RADC ................... Rome Air Development Center 

RAIDS .................. Rapid Air Defense Evaluation System 

RELTECH ............ Reliability to Achieve Insertion of 
Advanced Packaging 

RF ........................ Radio Frequency 

RFI ....................... Radio Frequency Interference 

RL ........................ Rome Laboratory 

S&T ..................... Science and Technology 
SATCOM .............. Satellite Communications 
SDI ....................... Strategic Defense Initiative 
SDIO .................... Strategic Defense Initiative Office 

SEU ...................... Speech Enhancement Unit 
SIGINT ................ Signals Intelligence 
SPC ...................... Statistical Process Control 
SPO ...................... System Program Office 
STEP .................... Sensor Technology Evaluation Performance 

Acronym Definition 

T/R ....................... TransmiWReceive 

TBM ..................... Theater Battle Management 
TISSS ................... Tester Independent Support Software System 
TPFDD .................. Time Phased Force Deployment Data 
TQM ..................... Total Quality Management 

US ......................... United States 

USAFE .................. United States Air Force in Europe 

USCENTCOM ...... US Central Command 

USTRANSCOM .... US Transportation Command 

VHDL .................... VHSIC Hardware Descriptive Language 

VHSIC ................... Very High Speed Integrated Circuit 

VLSI ...................... Very Large Scale Integration 

WAVES ................. Waveform and Vector Exchange Specification 

............. WWMCCS World Wide Military Command and 
Control System 
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